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filed on August 29, 2016
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| hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) years, or both.
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contribute to identity theft. Personal infarmation such as social security numbers, bank account numbers, or credit card numbers
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Title of
Invention MOTION PREDICTION IN VIDEO CODING

As the below named inventor, | hereby declare that:

This declaration -
is directed 10! D The attached application, or

United States application or PCT international application number 15/250124
filed on August 29, 2016

The above-identified application was made or authorized to be made by me.

| believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PT0O-2038 submitted for payment purposes) is never required by the USPTO
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MOTION PREDICTION IN VIDEO CODING

CROSS REFERENCE TO RELATED APPLICATIONS
[0001] This application is a continuation of U.S. Application No. 16/729,974, filed
December 30, 2019, which is a continuation of U.S. Application No. 15/876,495, filed January
22,2018, which is a continuation of U.S. Application No. 15/490,469, filed April 18, 2017,
which is a continuation of U.S. Application No. 15/250,124, filed August 29, 2016, which is a

continuation of U.S. Application No. 13/344,893, filed on January 6, 2012, which claims priority
to U.S. Provisional Application No. 61/430,694, filed January 7, 2011, the entire contents of

which are incorporated herein by reference.

TECHNICAL FIELD

[0002] The present invention relates to an apparatus, a method and a computer program

for producing and utilizing motion prediction information in video encoding and decoding.

BACKGROUND INFORMATION

[0003] A video codec may comprise an encoder which transforms input video into a
compressed representation suitable for storage and/or transmission and a decoder that can
uncompress the compressed video representation back into a viewable form, or either one of
them. The encoder may discard some information in the original video sequence in order to
represent the video in a more compact form, for example at a lower bit rate.

[0004] Many hybrid video codecs, operating for example according to the International
Telecommunication Union’s ITU-T H.263 and H.264 coding standards, encode video
information in two phases. In the first phase, pixel values in a certain picture area or “block” are
predicted. These pixel values can be predicted, for example, by motion compensation
mechanisms, which involve finding and indicating an area in one of the previously encoded
video frames (or a later coded video frame) that corresponds closely to the block being coded.
Additionally, pixel values can be predicted by spatial mechanisms which involve finding and
indicating a spatial region relationship, for example by using pixel values around the block to be

coded in a specified manner.

1 AttyDktNo. 042933/

Client Ref. 74925-US-CNT5
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[0005] Prediction approaches using image information from a previous (or a later)
image can also be called as Inter prediction methods, and prediction approaches using image
information within the same image can also be called as Intra prediction methods.

[0006] The second phase is one of coding the error between the predicted block of
pixels and the original block of pixels. This is typically accomplished by transforming the
difference in pixel values using a specified transform. This transform may be e.g. a Discrete
Cosine Transform (DCT) or a variant thereof. After transforming the difference, the transformed
difference may be quantized and entropy encoded.

[0007] By varying the fidelity of the quantization process, the encoder can control the
balance between the accuracy of the pixel representation, (in other words, the quality of the
picture) and the size of the resulting encoded video representation (in other words, the file size or
transmission bit rate).

[0008] An example of the encoding process is illustrated in Figure 1.

[0009] The decoder reconstructs the output video by applying a prediction mechanism
similar to that used by the encoder in order to form a predicted representation of the pixel blocks
(using the motion or spatial information created by the encoder and stored in the compressed
representation of the image) and prediction error decoding (the inverse operation of the
prediction error coding to recover the quantized prediction error signal in the spatial domain).

[0010] After applying pixel prediction and error decoding processes the decoder
combines the prediction and the prediction error signals (the pixel values) to form the output
video frame.

[0011] The decoder (and encoder) may also apply additional filtering processes in order
to improve the quality of the output video before passing it for display and/or storing as a
prediction reference for the forthcoming frames in the video sequence.

[0012] An example of the decoding process is illustrated in Figure 2.

[0013] Motion Compensated Prediction (MCP) is a technique used by video
compression standards to reduce the size of an encoded bitstream. In MCP, a prediction for a
current frame is formed using a previously coded frame(s), where only the difference between
original and prediction signals, representative of the current and predicted frames, is encoded and
sent to a decoder. A prediction signal, representative of a prediction frame, is formed by first
dividing a current frame into blocks, e.g., macroblocks, and searching for a best match in a

2 AttyDktNo. 042933/
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reference frame for each block. In this way, the motion of a block relative to the reference frame
is determined and this motion information is coded into a bitstream as motion vectors. A decoder
is able to reconstruct the exact prediction frame by decoding the motion vector data encoded in
the bitstream.

[0014] An example of a prediction structure is presented in Figure 8. Boxes indicate
pictures, capital letters within boxes indicate coding types, numbers within boxes are picture
numbers (in decoding order), and arrows indicate prediction dependencies. In this example I-
pictures are intra pictures which do not use any reference pictures and thus can be decoded
irrespective of the decoding of other pictures. P-pictures are so called uni-predicted pictures i.e.
they refer to one reference picture, and B-pictures are bi-predicted pictures which use two other
pictures as reference pictures, or two prediction blocks within one reference picture. In other
words, the reference blocks relating to the B-picture may be in the same reference picture (as
illustrated with the two arrows from picture P7 to picture B8 in Figure 8) or in two different
reference pictures (as illustrated e.g. with the arrows from picture P2 and from picture B3 to
picture B4 in Figure 8).

[0015] Tt should also be noted here that one picture may include different types of
blocks i.e. blocks of a picture may be intra-blocks, uni-predicted blocks, and/or bi-predicted
blocks. Motion vectors often relate to blocks wherein for one picture a plurality of motion
vectors may exist.

[0016] In some systems the uni-predicted pictures are also called as uni-directionally
predicted pictures and the bi-predicted pictures are called as bi-directionally predicted pictures.

[0017] The motion vectors are not limited to having full-pixel accuracy, but could have
fractional-pixel accuracy as well. That is, motion vectors can point to fractional-pixel
positions/locations of the reference frame, where the fractional-pixel locations can refer to, for
example, locations "in between" image pixels. In order to obtain samples at fractional-pixel
locations, interpolation filters may be used in the MCP process. Conventional video coding
standards describe how a decoder can obtain samples at fractional-pixel accuracy by defining an
interpolation filter. In MPEG-2, for example, motion vectors can have at most, half-pixel
accuracy, where the samples at half-pixel locations are obtained by a simple averaging of
neighboring samples at full-pixel locations. The H.264/AVC video coding standard supports

motion vectors with up to quarter-pixel accuracy. Furthermore, in the H.264/AVC video coding
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standard, half-pixel samples are obtained through the use of symmetric and separable 6-tap
filters, while quarter-pixel samples are obtained by averaging the nearest half or full-pixel
samples.

[0018] In typical video codecs, the motion information is indicated by motion vectors
associated with each motion compensated image block. Each of these motion vectors represents
the displacement of the image block in the picture to be coded (in the encoder) or decoded (at the
decoder) and the prediction source block in one of the previously coded or decoded images (or
pictures). In order to represent motion vectors efficiently, motion vectors are typically coded
differentially with respect to block specific predicted motion vector. In a typical video codec, the
predicted motion vectors are created in a predefined way, for example by calculating the median
of the encoded or decoded motion vectors of the adjacent blocks.

[0019] In typical video codecs the prediction residual after motion compensation is first
transformed with a transform kernel (like DCT) and then coded. The reason for this is that often
there still exists some correlation among the residual and transform can in many cases help
reduce this correlation and provide more efficient coding.

[0020] Typical video encoders utilize the Lagrangian cost function to find optimal
coding modes, for example the desired macro block mode and associated motion vectors. This
type of cost function uses a weighting factor or A to tie together the exact or estimated image
distortion due to lossy coding methods and the exact or estimated amount of information
required to represent the pixel values in an image area.

[0021] This may be represented by the equation:

C=D+0XR (1)

[0022] where C is the Lagrangian cost to be minimised, D is the image distortion (for
example, the mean-squared error between the pixel values in original image block and in coded
image block) with the mode and motion vectors currently considered, A is a Lagrangian
coefficient and R is the number of bits needed to represent the required data to reconstruct the
image block in the decoder (including the amount of data to represent the candidate motion
vectors).

[0023] Some hybrid video codecs, such as H.264/AVC, utilize bi-directional motion
compensated prediction to improve the coding efficiency. In bi-directional prediction, prediction
signal of the block may be formed by combining, for example by averaging two motion
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compensated prediction blocks. This averaging operation may further include either up or down
rounding, which may introduce rounding errors.

[0024] The accumulation of rounding errors in bi-directional prediction may cause
degradation in coding efficiency. This rounding error accumulation may be removed or
decreased by signalling whether rounding up or rounding down have been used when the two
prediction signals have been combined for each frame. Alternatively the rounding error could be
controlled by alternating the usage of the rounding up and rounding down for each frame. For
example, rounding up may be used for every other frame and, correspondingly, rounding down
may be used for every other frame.

[0025] In figure 9 an example of averaging two motion compensated prediction blocks
using rounding is illustrated. Sample values of the first prediction reference is input 902 to a first
filter 904 in which values of two or more full pixels near the point which the motion vector is
referring to are used in the filtering. A rounding offset may be added 906 to the filtered value.
The filtered value added with the rounding offset is right shifted 908 x-bits i.e. divided by 2* to
obtain a first prediction signal P1. Similar operation is performed to the second prediction
reference as is illustrated with blocks 912, 914, 916 and 918 to obtain a second prediction signal
P2. The first prediction signal P1 and the second prediction signal P2 are combined e.g. by
summing the prediction signals P1, P2. A rounding offset may be added 920 with the combined
signal after which the result is right shifted y-bits i.e. divided by 2*. The rounding may be
upwards, if the rounding offset is positive, or downwards, if the rounding offset is negative. The
direction of the rounding may always be the same, or it may alter from time to time, e.g. for each
frame. The direction of the rounding may be signaled in the bitstream so that in the decoding
process the same rounding direction can be used.

[0026] However, these methods increase somewhat the complexity as two separate
code branches need to be written for bi-directional averaging. In addition, the motion estimation

routines in the encoder may need to be doubled for both cases of rounding and truncation.

SUMMARY
[0027] The present invention introduces a method which enables reducing the effect of
rounding errors in bi-directional and multi-directional prediction. According to some

embodiments of the invention prediction signals are maintained in a higher precision during the
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prediction calculation and the precision is reduced after the two or more prediction signals have
been combined with each other.

[0028] In some example embodiments prediction signals are maintained in higher
accuracy until the prediction signals have been combined to obtain the bi-directional or
multidirectional prediction signal. The accuracy of the bi-directional or multidirectional
prediction signal can then be downshifted to an appropriate accuracy for post processing
purposes. Then, no rounding direction indicator need not be included in or read from the
bitstream

[0029] According to a first aspect of the present invention there is provided a method
comprising:

determining a block of pixels of a video representation encoded in a bitstream, values of
said pixels having a first precision;

determining a type of the block;

if the determining indicates that the block is a block predicted by using two or more
reference blocks,

determining a first reference pixel location in a first reference block and a second
reference pixel location in a second reference block;

using said first reference pixel location to obtain a first prediction, said first prediction
having a second precision, which is higher than said first precision;

using said second reference pixel location to obtain a second prediction, said second
prediction having the second precision, which is higher than said first precision;

combining said first prediction and said second prediction to obtain a combined
prediction; and

decreasing the precision of said combined prediction to said first precision.

[0030] According to a second aspect of the present invention there is provided an
apparatus comprising;

a processor; and

a memory unit operatively connected to the processor and including:

computer code configured to determine a block of pixels of a video representation
encoded in a bitstream, values of said pixels having a first precision;

computer code configured to determine a type of the block;
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computer code configured to, if the determining indicates that the block is a block
predicted by using two or more reference blocks,

determine a first reference pixel location in a first reference block and a second reference
pixel location in a second reference block;

use said first reference pixel location to obtain a first prediction, said first prediction
having a second precision, which is higher than said first precision;

use said second reference pixel location to obtain a second prediction, said second
prediction having the second precision, which is higher than said first precision;

combine said first prediction and said second prediction to obtain a combined prediction;
and

decrease the precision of said combined prediction to said first precision.

[0031] According to a third aspect of the present invention there is provided a computer
readable storage medium stored with code thereon for use by an apparatus, which when executed
by a processor, causes the apparatus to perform:

determine a block of pixels of a video representation encoded in a bitstream, values of
said pixels having a first precision;

determine a type of the block;

if the determining indicates that the block is a block predicted by using two or more
reference blocks,

determine a first reference pixel location in a first reference block and a second reference
pixel location in a second reference block;

use said first reference pixel location to obtain a first prediction, said first prediction
having a second precision, which is higher than said first precision;

use said second reference pixel location to obtain a second prediction, said second
prediction having the second precision, which is higher than said first precision;

combine said first prediction and said second prediction to obtain a combined prediction;
and

decrease the precision of said combined prediction to said first precision.

[0032] According to a fourth aspect of the present invention there is provided at least
one processor and at least one memory, said at least one memory stored with code thereon,

which when executed by said at least one processor, causes an apparatus to perform:
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determine a block of pixels of a video representation encoded in a bitstream, values of
said pixels having a first precision,;

determine a type of the block;

if the determining indicates that the block is a block predicted by using two or more
reference blocks,

determine a first reference pixel location in a first reference block and a second reference
pixel location in a second reference block;

use said first reference pixel location to obtain a first prediction, said first prediction
having a second precision, which is higher than said first precision,;

use said second reference pixel location to obtain a second prediction, said second
prediction having the second precision, which is higher than said first precision;

combine said first prediction and said second prediction to obtain a combined prediction;
and

decrease the precision of said combined prediction to said first precision.

[0033] According to a fifth aspect of the present invention there is provided an
apparatus comprising;

an input to determine a block of pixels of a video representation encoded in a bitstream,
values of said pixels having a first precision;

a determinator to determine a type of the block; wherein if the determining indicates that
the block is a block predicted by using two or more reference blocks, said determinator further to
determine a first reference pixel location in a first reference block and a second reference pixel
location in a second reference block;

a first predictor to use said first reference pixel location to obtain a first prediction, said
first prediction having a second precision, which is higher than said first precision;

a second predictor to use said second reference pixel location to obtain a second
prediction, said second prediction having the second precision, which is higher than said first
precision;

a combiner to combine said first prediction and said second prediction to obtain a
combined prediction; and

a shifter to decrease the precision of said combined prediction to said first precision.
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[0034] According to a sixth aspect of the present invention there is provided an
apparatus comprising;

means for determining a block of pixels of a video representation encoded in a bitstream,
values of said pixels having a first precision;

means for determining a type of the block;

means for determining a first reference pixel location in a first reference block and a
second reference pixel location in a second reference block, if the determining indicates that the
block is a block predicted by using two or more reference blocks;

means for using said first reference pixel location to obtain a first prediction, said first
prediction having a second precision, which is higher than said first precision;

means for using said second reference pixel location to obtain a second prediction, said
second prediction having the second precision, which is higher than said first precision;

means for combining said first prediction and said second prediction to obtain a
combined prediction; and

means for decreasing the precision of said combined prediction to said first precision.

[0035] This invention removes the need to signal the rounding offset or use different
methods for rounding for different frames. This invention may keep the motion compensated
prediction signal of each one of the predictions at highest precision possible after interpolation
and perform the rounding to the bit-depth range of the video signal after both prediction signals

are added.

DESCRIPTION OF THE DRAWINGS

[0036] For better understanding of the present invention, reference will now be made
by way of example to the accompanying drawings in which:

[0037] Figure 1 shows schematically an electronic device employing some
embodiments of the invention;

[0038] Figure 2 shows schematically a user equipment suitable for employing some
embodiments of the invention;

[0039] Figure 3 further shows schematically electronic devices employing

embodiments of the invention connected using wireless and wired network connections;
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[0040] Figure 4a shows schematically an embodiment of the invention as incorporated
within an encoder;

[0041] Figure 4b shows schematically an embodiment of an inter predictor according to
some embodiments of the invention;

[0042] Figure 5 shows a flow diagram showing the operation of an embodiment of the
invention with respect to the encoder as shown in figure 4a;

[0043] Figure 6 shows a schematic diagram of a decoder according to some
embodiments of the invention;

[0044] Figure 7 shows a flow diagram of showing the operation of an embodiment of
the invention with respect to the decoder shown in figure 6;

[0045] Figure 8 illustrates an example of a prediction structure in a video sequence;

[0046] Figure 9 depicts an example of a bit stream of an image;

[0047] Figure 10 depicts an example of bi-directional prediction using rounding;

[0048] Figure 11 depicts an example of bi-directional prediction according to an
example embodiment of the present invention; and

[0049] Figure 12 illustrates an example of some possible prediction directions for a

motion vector.

DETAILED DESCRIPTION OF SOME EXAMPLE EMBODIMENTS

[0050] The following describes in further detail suitable apparatus and possible
mechanisms for the provision of reducing information to be transmitted in video coding systems
and more optimal codeword mappings in some embodiments. In this regard reference is first
made to Figure 1 which shows a schematic block diagram of an exemplary apparatus or
electronic device 50, which may incorporate a codec according to an embodiment of the
invention.

[0051] The electronic device 50 may for example be a mobile terminal or user
equipment of a wireless communication system. However, it would be appreciated that
embodiments of the invention may be implemented within any electronic device or apparatus
which may require encoding and decoding or encoding or decoding video images.

[0052] The apparatus 50 may comprise a housing 30 for incorporating and protecting
the device. The apparatus 50 further may comprise a display 32 in the form of a liquid crystal
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display. In other embodiments of the invention the display may be any suitable display
technology suitable to display an image or video. The apparatus 50 may further comprise a
keypad 34. In other embodiments of the invention any suitable data or user interface mechanism
may be employed. For example the user interface may be implemented as a virtual keyboard or
data entry system as part of a touch-sensitive display. The apparatus may comprise a microphone
36 or any suitable audio input which may be a digital or analogue signal input. The apparatus 50
may further comprise an audio output device which in embodiments of the invention may be any
one of: an earpiece 38, speaker, or an analogue audio or digital audio output connection. The
apparatus 50 may also comprise a battery 40 (or in other embodiments of the invention the
device may be powered by any suitable mobile energy device such as solar cell, fuel cell or
clockwork generator). The apparatus may further comprise an infrared port 42 for short range
line of sight communication to other devices. In other embodiments the apparatus 50 may further
comprise any suitable short range communication solution such as for example a Bluetooth
wireless connection or a USB/firewire wired connection.

[0053] The apparatus 50 may comprise a controller 56 or processor for controlling the
apparatus 50. The controller 56 may be connected to memory 58 which in embodiments of the
invention may store both data in the form of image and audio data and/or may also store
instructions for implementation on the controller 56. The controller 56 may further be connected
to codec circuitry 54 suitable for carrying out coding and decoding of audio and/or video data or
assisting in coding and decoding carried out by the controller 56.

[0054] The apparatus 50 may further comprise a card reader 48 and a smart card 46, for
example a UICC and UICC reader for providing user information and being suitable for
providing authentication information for authentication and authorization of the user at a
network.

[0055] The apparatus 50 may comprise radio interface circuitry 52 connected to the
controller and suitable for generating wireless communication signals for example for
communication with a cellular communications network, a wireless communications system or a
wireless local area network. The apparatus 50 may further comprise an antenna 44 connected to
the radio interface circuitry 52 for transmitting radio frequency signals generated at the radio
interface circuitry 52 to other apparatus(es) and for receiving radio frequency signals from other
apparatus(es).
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[0056] In some embodiments of the invention, the apparatus 50 comprises a camera
capable of recording or detecting individual frames which are then passed to the codec 54 or
controller for processing. In some embodiments of the invention, the apparatus may receive the
video image data for processing from another device prior to transmission and/or storage. In
some embodiments of the invention, the apparatus 50 may receive either wirelessly or by a wired
connection the image for coding/decoding.

[0057] With respect to Figure 3, an example of a system within which embodiments of
the present invention can be utilized is shown. The system 10 comprises multiple communication
devices which can communicate through one or more networks. The system 10 may comprise
any combination of wired or wireless networks including, but not limited to a wireless cellular
telephone network (such as a GSM, UMTS, CDMA network etc), a wireless local area network
(WLAN) such as defined by any of the IEEE 802 x standards, a Bluetooth personal area network,
an Ethernet local area network, a token ring local area network, a wide area network, and the
Internet.

[0058] The system 10 may include both wired and wireless communication devices or
apparatus 50 suitable for implementing embodiments of the invention.

[0059] For example, the system shown in Figure 3 shows a mobile telephone network
11 and a representation of the internet 28. Connectivity to the internet 28 may include, but is not
limited to, long range wireless connections, short range wireless connections, and various wired
connections including, but not limited to, telephone lines, cable lines, power lines, and similar
communication pathways.

[0060] The example communication devices shown in the system 10 may include, but
are not limited to, an electronic device or apparatus 50, a combination of a personal digital
assistant (PDA) and a mobile telephone 14, a PDA 16, an integrated messaging device (IMD) 18,
a desktop computer 20, a notebook computer 22. The apparatus 50 may be stationary or mobile
when carried by an individual who is moving. The apparatus 50 may also be located in a mode of
transport including, but not limited to, a car, a truck, a taxi, a bus, a train, a boat, an airplane, a
bicycle, a motorcycle or any similar suitable mode of transport.

[0061] Some or further apparatus may send and receive calls and messages and
communicate with service providers through a wireless connection 25 to a base station 24. The
base station 24 may be connected to a network server 26 that allows communication between the
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mobile telephone network 11 and the internet 28. The system may include additional
communication devices and communication devices of various types.

[0062] The communication devices may communicate using various transmission
technologies including, but not limited to, code division multiple access (CDMA), global
systems for mobile communications (GSM), universal mobile telecommunications system
(UMTS), time divisional multiple access (TDMA), frequency division multiple access (FDMA),
transmission control protocol-internet protocol (TCP-IP), short messaging service (SMS),
multimedia messaging service (MMS), email, instant messaging service (IMS), Bluetooth, IEEE
802.11 and any similar wireless communication technology. A communications device involved
in implementing various embodiments of the present invention may communicate using various
media including, but not limited to, radio, infrared, laser, cable connections, and any suitable
connection.

[0063] Various embodiments can extend conventional two-stage sub-pixel interpolation
algorithms, such as the algorithm used in the H.264/AVC video coding standard, without the
need to increase the complexity of the decoder. It should be noted here that Figure 11 illustrates
only some full pixel values which are the nearest neighbors to the example block of pixels but in
the interpolation it may also be possible to use full pixel values located farther from the block
under consideration. Furthermore, the present invention is not only limited to implementations
using one-dimensional interpolation but the fractional pixel samples can also be obtained using
more complex interpolation or filtering.

[0064] It should be noted that various embodiments can be implemented by and/or in
conjunction with other video coding standards besides the H.264/AVC video coding standard.

[0065] With respect to Figure 4a, a block diagram of a video encoder suitable for
carrying out embodiments of the invention is shown. Furthermore, with respect to Figure 5, the
operation of the encoder exemplifying embodiments of the invention specifically with respect to
the utilization of higher accuracy calculation of prediction signals is shown as a flow diagram.

[0066] Figure 4a shows the encoder as comprising a pixel predictor 302, prediction
error encoder 303 and prediction error decoder 304. Figure 4a also shows an embodiment of the
pixel predictor 302 as comprising an inter-predictor 306, an intra-predictor 308, a mode selector
310, a filter 316, and a reference frame memory 318. The mode selector 310 comprises a block
processor 381 and a cost evaluator 382. Figure 4b also depicts an embodiment of the inter-
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predictor 306 which comprises a block selector 360 and a motion vector definer 361, which may
be implemented e.g. in a prediction processor 362. The inter-predictor 306 may also have access
to a parameter memory 404. The mode selector 310 may also comprise a quantizer 384.

[0067] The pixel predictor 302 receives the image 300 to be encoded at both the inter-
predictor 306 (which determines the difference between the image and a motion compensated
reference frame 318) and the intra-predictor 308 (which determines a prediction for an image
block based only on the already processed parts of current frame or picture). The output of both
the inter-predictor and the intra-predictor are passed to the mode selector 310. The intra-predictor
308 may have more than one intra-prediction modes. Hence, each mode may perform the intra-
prediction and provide the predicted signal to the mode selector 310. The mode selector 310 also
receives a copy of the image 300.

[0068] The block processor 381 determines which encoding mode to use to encode the
current block. If the block processor 381 decides to use an inter-prediction mode it will pass the
output of the inter-predictor 306 to the output of the mode selector 310. If the block processor
381 decides to use an intra-prediction mode it will pass the output of one of the intra-predictor
modes to the output of the mode selector 310.

[0069] According to some example embodiments the pixel predictor 302 operates as
follows. The inter predictor 306 and the intra prediction modes 308 perform the prediction of the
current block to obtain predicted pixel values of the current block. The inter predictor 306 and
the intra prediction modes 308 may provide the predicted pixel values of the current block to the
block processor 381 for analyzing which prediction to select. In addition to the predicted values
of the current block, the block processor 381 may, in some embodiments, receive an indication
of a directional intra prediction mode from the intra prediction modes.

[0070] The block processor 381 examines whether to select the inter prediction mode
or the intra prediction mode. The block processor 381 may use cost functions such as the
equation (1) or some other methods to analyze which encoding method gives the most efficient
result with respect to a certain criterion or criteria. The selected criteria may include coding
efficiency, processing costs and/or some other criteria. The block processor 381 may examine
the prediction for each directionality i.e. for each intra prediction mode and inter prediction mode

and calculate the cost value for each intra prediction mode and inter prediction mode, or the
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block processor 381 may examine only a subset of all available prediction modes in the selection
of the prediction mode.

[0071] In some embodiments the inter predictor 306 operates as follows. The block
selector 360 receives a current block to be encoded (block 504 in Figure 5) and examines
whether a previously encoded image contains a block which may be used as a reference to the
current block (block 505). If such a block is found from the reference frame memory 318, the
motion estimator 365 may determine whether the current block could be predicted by using one
or two (or more) reference blocks i.e. whether the current block could be a uni-predicted block or
a bi-predicted block (block 506). If the motion estimator 365 has determined to use uni-
prediction, the motion estimator 365 may indicate the reference block to the motion vector
definer 361. If the motion estimator 365 has selected to use bi-prediction, the motion estimator
365 may indicate both reference blocks, or if more than two reference blocks have been selected,
all the selected reference blocks to the motion vector definer 361. The motion vector definer 361
utilizes the reference block information and defines a motion vector (block 507) to indicate the
correspondence between pixels of the current block and the reference block(s).

[0072] In some embodiments the inter predictor 306 calculates a cost value for both
one-directional and bi-directional prediction and may then select which kind of prediction to use
with the current block.

[0073] In some embodiments the motion vector may point to a full pixel sample or to a
fraction pixel sample i.e. to a half pixel, to a quarter pixel or to a one-eighth pixel. The motion
vector definer 361 may examine the type of the current block to determine whether the block is a
bi-predicted block or another kind of a block (block 508). The type may be determined by the
block type indication 366 which may be provided by the block selector 360 or another element of
the encoder. If the type of the block is a bi-predicted block, two (or more) motion vectors are
defined by the motion vector definer 361 (block 509). Otherwise, if the block is a uni-predicted
block, one motion vector shall be defined (block 510).

[0074] It is also possible that the type of the block is determined before the motion
vector is calculated.

[0075] The motion vector definer 361 provides motion vector information to the block

processor 381 which uses this information to obtain the prediction signal.
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[0076] When the cost has been calculated with respect to intra prediction mode and
possibly with respect to the inter prediction mode(s), the block processor 381 selects one intra
prediction mode or the inter prediction mode for encoding the current block.

[0077] When the inter prediction mode was selected, the predicted pixel values or
predicted pixel values quantized by the optional quantizer 384 are provided as the output of the
mode selector.

[0078] The output of the mode selector is passed to a first summing device 321. The
first summing device may subtract the pixel predictor 302 output from the image 300 to produce
a first prediction error signal 320 which is input to the prediction error encoder 303.

[0079] The pixel predictor 302 further receives from a preliminary reconstructor 339
the combination of the prediction representation of the image block 312 and the output 338 of the
prediction error decoder 304. The preliminary reconstructed image 314 may be passed to the
intra-predictor 308 and to a filter 316. The filter 316 receiving the preliminary representation
may filter the preliminary representation and output a final reconstructed image 340 which may
be saved in a reference frame memory 318. The reference frame memory 318 may be connected
to the inter-predictor 306 to be used as the reference image against which the future image 300 is
compared in inter-prediction operations.

[0080] The operation of the pixel predictor 302 may be configured to carry out any
known pixel prediction algorithm known in the art.

[0081] The pixel predictor 302 may also comprise a filter 385 to filter the predicted
values before outputting them from the pixel predictor 302.

[0082] The operation of the prediction error encoder 303 and prediction error decoder
304 will be described hereafter in further detail. In the following examples the encoder generates
images in terms of 16x16 pixel macroblocks which go to form the full image or picture. Thus,
for the following examples the pixel predictor 302 outputs a series of predicted macroblocks of
size 16x16 pixels and the first summing device 321 outputs a series of 16x16 pixel residual data
macroblocks which may represent the difference between a first macro-block in the image 300
against a predicted macro-block (output of pixel predictor 302). It would be appreciated that
other size macro blocks may be used.

[0083] The prediction error encoder 303 comprises a transform block 342 and a
quantizer 344. The transform block 342 transforms the first prediction error signal 320 to a
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transform domain. The transform is, for example, the DCT transform. The quantizer 344
quantizes the transform domain signal, e.g. the DCT coefficients, to form quantized coefficients.

[0084] The entropy encoder 330 receives the output of the prediction error encoder and
may perform a suitable entropy encoding/variable length encoding on the signal to provide error
detection and correction capability. Any suitable entropy encoding algorithm may be employed.

[0085] The prediction error decoder 304 receives the output from the prediction error
encoder 303 and performs the opposite processes of the prediction error encoder 303 to produce
a decoded prediction error signal 338 which when combined with the prediction representation
of the image block 312 at the second summing device 339 produces the preliminary
reconstructed image 314. The prediction error decoder may be considered to comprise a
dequantizer 346, which dequantizes the quantized coefficient values, e.g. DCT coefficients, to
reconstruct the transform signal and an inverse transformation block 348, which performs the
inverse transformation to the reconstructed transform signal wherein the output of the inverse
transformation block 348 contains reconstructed block(s). The prediction error decoder may also
comprise a macroblock filter (not shown) which may filter the reconstructed macroblock
according to further decoded information and filter parameters.

[0086] The operation and implementation of the mode selector 310 is shown in further
detail with respect to Figure 5. On the basis of the prediction signals from the output of the inter-
predictor 306, the output of the intra-predictor 308 and/or the image signal 300 the block
processor 381 determines which encoding mode to use to encode the current image block. This
selection is depicted as the block 500 in figure 5. The block processor 381 may calculate a rate-
distortion cost (RD) value or another cost value for the prediction signals which are input to the
mode selector 310 and select such an encoding mode 503, 504 for which the determined cost is
the smallest.

[0087] The mode selector 310 provides an indication of the encoding mode of the
current block (501). The indication may be encoded and inserted to a bit stream or stored into a
memory together with the image information.

[0088] If the intra-prediction mode is selected, the block is predicted by an intra-
prediction method (503). Respectively, if the inter-prediction mode is selected, the block is
predicted by an inter-prediction method (504-510).

17 AttyDktNo. 042933/

Client Ref. 74925-US-CNT5
LEGAL02/39480446v1

33



[0089] An example of the operation of the mode selector when the inter-prediction
mode is selected and the type of the block is a bi-predicted block, is illustrated as a block
diagram in figure 11. Motion vector information provided by the motion vector definer
361contains indication of a first reference block and a second reference block. In multi-
prediction applications the motion vector information may contain indication of more than two
reference blocks. The block processor 381 uses the motion vector information to determine
which block is used as a first reference block for the current block and which block is used as a
second reference block for the current block. The block processor 381 then uses some pixel
values of the first reference block to obtain first prediction values and some pixel values of the
second reference block to obtain second prediction values. For example, if a first motion vector
points to a fraction of a pixel (a subpixel) illustrated by the square b in the example of figure 12,
the block processor 381 may use pixel values of several full pixels on the same row, for example,
than said fraction of the pixel to obtain a reference pixel value. The block processor 381 may use
e.g. a P-tap filter such as a six-tap filter in which P pixel values of the reference block are used to
calculate the prediction value. In the example of figure 12 these pixel values could be pixels E, F,
G, H, I and J. The taps of the filter may be e.g. integer values. An example of such a six-tap filter
is [1-52020-5 1]/ 32. Hence, the filter 1102 would receive 1101 the pixel values of pixels E,
F, G, H, I and J and filter these values by the equation P1 = (E1-5*F1+20*G1+20*H:-5*[1+]1), in
which E; is the value of the pixel E in the first reference block, F1 is the value of the pixel F in
the first reference block, G is the value of the pixel G in the first reference block, Hi is the value
of the pixel H in the first reference block, I1 is the value of the pixel I in the first reference block,
and Ji is the value of the pixel J in the first reference block. In the first rounding offset insertion
block 1103 a first rounding offset may be added to the value P1 i.e. P1 + rounding offset. Then,
the sum may be shifted by the first shifting block 1104 to the right so that the precision of the
sum becomes M bits. The precision M is higher than the precision of the expected prediction
value. For example, pixel values and the prediction values may be represented by N bits wherein
M > N. In some example implementations N is 8 bits and M is 16 bits but it is obvious that also
other bit lengths can be used with the present invention.

[0090] The second prediction can be obtained similarly by the second filter 1106,
which receives 1105 some pixel values of the second reference block. These pixel values are
determined on the basis of the second motion vector. The second motion vector may point to the
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same pixel (or a fraction of the pixel) in the second reference block to which the first motion
vector points in the first reference block (using the example above that pixel is the subpixel b) or
to another full pixel or a subpixel in the second reference block. The second filter 1106 uses
similar filter than the first filter 1102 and outputs the second filtering result P2. According to the
example above the filter is a six-tap filter [1 -5 20 20 -5 1]/ 32, wherein P2 = (E;-
5%F2+20*Gy+20*H2-5*Ix+)2), in which Es is the value of the pixel E in the second reference
block, F» is the value of the pixel F in the second reference block, G is the value of the pixel G
in the second reference block, H» is the value of the pixel H in the second reference block, I» is
the value of the pixel I in the second reference block, and J; is the value of the pixel J in the
second reference block. In the second rounding offset insertion block 1107 the first rounding
offset may be added to the value P2 i.e. P2 + rounding offset. Then, the sum may be shifted by
the second shifting block 1108 to the right so that the precision of the sum becomes M bits.

[0091] In the combining block 1109 the two prediction values P1, P2 are combined e.g.
by summing and the combined value is added with a second rounding value in the third rounding
value insertion block 1110. The result is converted to a smaller precision e.g. by shifting bits of
the result to the right y times in the third shifting block 1111. This corresponds with dividing the
result by 2¥. After the conversion the precision of the prediction signal corresponds with the
precision of the input pixel values. However, the intermediate results are at a higher precision,
wherein possible rounding errors have a smaller effect to the prediction signal compared to
existing methods such as the method illustrated in figure 10.

[0092] In an alternative embodiment the rounding offset is not added separately to the
results of the first 1102 and the second filter 1106 but after combining the results in the
combining block 1110. In this case the value of the rounding offset is twice the value of the first
rounding offset because in the embodiment of figure 11 the first rounding offset is actually added
twice, once to P1 and once to P2.

[0093] In some embodiments also the first shifting block 1105 and the second shifting
block 1109 are not needed when the precision of registers which store the filtering results is
sufficient without reducing the precision of the filtering results. In that case the third shifting
block may need to shift the prediction result more than y bits to the right so that the right shifted

value P has the same prediction than the input pixel values, for example 8 bits.
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[0094] In some other example embodiments may partly differ from the above. For
example, if a motion vector of one of the prediction directions point to an integer sample, the bit-
depth of prediction samples with integer accuracy may be increased by shifting the samples to
the left so that the filtering can be performed with values having the same precision.

[0095] Samples of each one of the prediction directions could be rounded at an
intermediate step to a bit-depth that is still larger than the input bit-depth to make sure all the
intermediate values fit to registers of certain length, e.g. 16-bit registers. For example, let’s
consider the same example above but using filter taps: {3, -17, 78, 78, -17, 3}. Then P1 and P2
are obtained as:

P1 = (3*E1-17*F1+78*G1+78*H1-17*1;+3*J1 + 1 ) >> 1

P2 = 3*E2-17*Fy+78*Gyt78*H-17*1+3*], + 1 ) >> 1

The bi-directional prediction signal may then be obtained using:

P=(P1+P2+32)>>6.

[0096] When a motion vector points between two full pixels i.e. to a fraction of the
pixel, the value for that the reference pixel value may be obtained in several ways. Some
possibilities were disclosed above but in the following some further non-limiting examples shall
be provided with reference to figure 12.

[0097] If a motion vector points to the block labeled j the corresponding reference pixel
value could be obtained by using full pixel values on the same diagonal than j, or by a two-phase
process in which e.g. pixel values of rows around the block j are used to calculate a set of
intermediate results and then these intermediate results could be filtered to obtain the reference
pixel value. In an example embodiment the full pixel values A and B could be used to calculate a
first intermediate result to represent a fraction pixel value aa, full pixel values C and D could be
used to calculate a second intermediate result to represent a fraction pixel value bb, and full pixel
values E to J could be used to calculate a third intermediate result to represent a fraction pixel
value b. Similarly, fourth, fifth and sixth intermediate values to represent fraction pixel values s,
gg, hh could be calculated on the basis of full pixel values K to Q; R, S; and T, U. These
intermediate results could then be filtered by a six-tap filter, for example.

[0098] The prediction signal P obtained by the above described operations need not be
provided to a decoder but the encoder uses this information to obtain predicted blocks and
prediction error. The prediction error may be provided to the decoder so that the decoder can use
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corresponding operations to obtain the predicted blocks by prediction and correct the prediction
results on the basis of the prediction error. The encoder may also provide motion vector
information to the decoder.

[0099] In an example embodiment, as is depicted in figure 9, the bit stream of an image
comprises an indication of the beginning of an image 910, image information of each block of
the image 920, and indication of the end of the image 930. The image information of each block
of the image 920 may include a block type indicator 932, and motion vector information 933. It
is obvious that the bit stream may also comprise other information. Further, this is only a
simplified image of the bit stream and in practical implementations the contents of the bit stream
may be different from what is depicted in figure 9.

[00100] The bit stream may further be encoded by the entropy encoder 330.

[00101] Although the embodiments above have been described with respect to the size
of the macroblock being 16x16 pixels, it would be appreciated that the methods and apparatus
described may be configured to handle macroblocks of different pixel sizes.

[00102] In the following the operation of an example embodiment of the decoder 600 is
depicted in more detail with reference to figure 6.

[00103] At the decoder side similar operations are performed to reconstruct the image
blocks. Figure 6 shows a block diagram of a video decoder suitable for employing embodiments
of the invention and Figure 7 shows a flow diagram of an example of a method in the video
decoder. The decoder shows an entropy decoder 600 which performs an entropy decoding on the
received signal. The entropy decoder thus performs the inverse operation to the entropy encoder
330 of the encoder described above. The entropy decoder 600 outputs the results of the entropy
decoding to a prediction error decoder 602 and a pixel predictor 604.

[00104] The pixel predictor 604 receives the output of the entropy decoder 600. The
output of the entropy decoder 600 may include an indication on the prediction mode used in
encoding the current block. A predictor selector 614 within the pixel predictor 604 determines
that an intra-prediction, an inter-prediction, or interpolation operation is to be carried out. The
predictor selector may furthermore output a predicted representation of an image block 616 to a
first combiner 613. The predicted representation of the image block 616 is used in conjunction
with the reconstructed prediction error signal 612 to generate a preliminary reconstructed image
618. The preliminary reconstructed image 618 may be used in the predictor 614 or may be
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passed to a filter 620. The filter 620 applies a filtering which outputs a final reconstructed signal
622. The final reconstructed signal 622 may be stored in a reference frame memory 624, the
reference frame memory 624 further being connected to the predictor 614 for prediction
operations.

[00105] The prediction error decoder 602 receives the output of the entropy decoder
600. A dequantizer 692 of the prediction error decoder 602 may dequantize the output of the
entropy decoder 600 and the inverse transform block 693 may perform an inverse transform
operation to the dequantized signal output by the dequantizer 692. The output of the entropy
decoder 600 may also indicate that prediction error signal is not to be applied and in this case the
prediction error decoder produces an all zero output signal.

[00106] The decoder selects the 16x16 pixel residual macroblock to reconstruct. The
selection of the 16x16 pixel residual macroblock to be reconstructed is shown in step 700.

[00107] The decoder receives information on the encoding mode used when the current
block has been encoded. The indication is decoded, when necessary, and provided to the
reconstruction processor 691 of the prediction selector 614. The reconstruction processor 691
examines the indication (block 701 in figure 7) and selects one of the intra-prediction modes
(block 703), if the indication indicates that the block has been encoded using intra-prediction, or
an inter-prediction mode (blocks 704—711), if the indication indicates that the block has been
encoded using inter-prediction.

[00108] If the current block has been encoded using inter-prediction, the pixel predictor
604 may operate as follows. The pixel predictor 604 receives motion vector information (block
704). The pixel predictor 604 also receives (block 705) block type information and examines
whether the block is a bi-predicted block or not (block 706). If the block type is a bi-predicted
block, the pixel predictor 604 examines the motion vector information to determine which
reference frames and reference block in the reference frames have been used in the construction
of the motion vector information. The reconstruction processor 691 calculates the motion vectors
(709) and uses the value of the (fraction of the) pixel of the reference blocks to which the motion
vectors point to obtain a motion compensated prediction (710) and combines the prediction error
with the value to obtain a reconstructed value of a pixel of the current block (block 711).

[00109] If the block type is a uni-predicted block, the pixel predictor 604 examines the
motion vector information to determine which reference frame and reference block in the
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reference frame has been used in the construction of the motion vector information. The
reconstruction processor 691 calculates the motion vector (707) and uses the value of the
(fraction of the) pixel of the reference block to which the motion vector points to obtain a motion
compensated prediction (708) and combines the prediction error with the value to obtain a
reconstructed value of a pixel of the current block (block 711).

[00110] When the motion vector does not point to a full pixel sample in the reference
block, the reconstruction processor 691 calculates using e.g. a one-directional interpolation or P-
tap filtering (e.g. six-tap filtering) to obtain the values of the fractional pixels. Basically, the
operations may be performed in the same way than in the encoder i.e. maintaining the higher
accuracy values during the filtering until in the final rounding operation the accuracy may be
decreased to the accuracy of the input pixels. Therefore, the effect of possible rounding errors
may not be so large to the predicted values than in known methods.

[00111] The above described procedures may be repeated to each pixel of the current
block to obtain all reconstructed pixel values for the current block.

[00112] In some embodiments the reconstruction processor 691 use the interpolator 694
to perform the calculation of the fractional pixel values.

[00113] In some embodiments the reconstruction processor 691 provides the fractional
pixel values to the predictor 695 which combines the fractional pixel values with prediction error
to obtain the reconstructed values of the pixels of the current block.

[00114] In some embodiments the interpolation may also be performed by using full
pixel values, half pixel values, and/or quarter pixel values which may have been stored into a
reference frame memory. For example, the encoder or the decoder may comprise a reference
frame memory in which the full pixel samples, half pixel values and quarter pixel values can be
stored.

[00115] Furthermore, in some embodiments the type of the block may also be a multi-
predicted block wherein the prediction of a block may be based on more than two reference
blocks.

[00116] The embodiments of the invention described above describe the codec in terms
of separate encoder and decoder apparatus in order to assist the understanding of the processes

involved. However, it would be appreciated that the apparatus, structures and operations may be
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implemented as a single encoder-decoder apparatus/structure/operation. Furthermore in some
embodiments of the invention the coder and decoder may share some or all common elements.

[00117] Although the above examples describe embodiments of the invention operating
within a codec within an electronic device, it would be appreciated that the invention as
described below may be implemented as part of any video codec. Thus, for example,
embodiments of the invention may be implemented in a video codec which may implement
video coding over fixed or wired communication paths.

[00118] Thus, user equipment may comprise a video codec such as those described in
embodiments of the invention above.

[00119] It shall be appreciated that the term user equipment is intended to cover any
suitable type of wireless user equipment, such as mobile telephones, portable data processing
devices or portable web browsers.

[00120] Furthermore elements of a public land mobile network (PLMN) may also
comprise video codecs as described above.

[00121] In general, the various embodiments of the invention may be implemented in
hardware or special purpose circuits, software, logic or any combination thereof. For example,
some aspects may be implemented in hardware, while other aspects may be implemented in
firmware or software which may be executed by a controller, microprocessor or other computing
device, although the invention is not limited thereto. While various aspects of the invention may
be illustrated and described as block diagrams, flow charts, or using some other pictorial
representation, it is well understood that these blocks, apparatus, systems, techniques or methods
described herein may be implemented in, as non-limiting examples, hardware, software,
firmware, special purpose circuits or logic, general purpose hardware or controller or other
computing devices, or some combination thereof.

[00122] The embodiments of this invention may be implemented by computer software
executable by a data processor of the mobile device, such as in the processor entity, or by
hardware, or by a combination of software and hardware. Further in this regard it should be
noted that any blocks of the logic flow as in the Figures may represent program steps, or
interconnected logic circuits, blocks and functions, or a combination of program steps and logic

circuits, blocks and functions. The software may be stored on such physical media as memory
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chips, or memory blocks implemented within the processor, magnetic media such as hard disk or
floppy disks, and optical media such as for example DVD and the data variants thereof, CD.

[00123] The memory may be of any type suitable to the local technical environment and
may be implemented using any suitable data storage technology, such as semiconductor-based
memory devices, magnetic memory devices and systems, optical memory devices and systems,
fixed memory and removable memory. The data processors may be of any type suitable to the
local technical environment, and may include one or more of general purpose computers, special
purpose computers, microprocessors, digital signal processors (DSPs) and processors based on
multi-core processor architecture, as non-limiting examples.

[00124] Embodiments of the inventions may be practiced in various components such as
integrated circuit modules. The design of integrated circuits is by and large a highly automated
process. Complex and powerful software tools are available for converting a logic level design
into a semiconductor circuit design ready to be etched and formed on a semiconductor substrate.

[00125] Programs, such as those provided by Synopsys, Inc. of Mountain View,
California and Cadence Design, of San Jose, California automatically route conductors and
locate components on a semiconductor chip using well established rules of design as well as
libraries of pre-stored design modules. Once the design for a semiconductor circuit has been
completed, the resultant design, in a standardized electronic format (e.g., Opus, GDSII, or the
like) may be transmitted to a semiconductor fabrication facility or "fab" for fabrication.

[00126] The foregoing description has provided by way of exemplary and non-limiting
examples a full and informative description of the exemplary embodiment of this invention.
However, various modifications and adaptations may become apparent to those skilled in the
relevant arts in view of the foregoing description, when read in conjunction with the
accompanying drawings and the appended claims. However, all such and similar modifications
of the teachings of this invention will still fall within the scope of this invention.

[00127] A method according to a first embodiment comprises:

determining a block of pixels of a video representation encoded in a bitstream, values of
said pixels having a first precision;

determining a type of the block;

if the determining indicates that the block is a block predicted by using two or more

reference blocks,
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determining a first reference pixel location in a first reference block and a second
reference pixel location in a second reference block;

using said first reference pixel location to obtain a first prediction, said first prediction
having a second precision, which is higher than said first precision;

using said second reference pixel location to obtain a second prediction, said second
prediction having the second precision, which is higher than said first precision;

combining said first prediction and said second prediction to obtain a combined
prediction; and

decreasing the precision of said combined prediction to said first precision.

[00128] In some methods according to the first embodiment a first rounding offset is
inserted to said first prediction and said second prediction.

[00129] In some methods according to the first embodiment the precision of said first
prediction and said second prediction is reduced to an intermediate prediction after adding said
first rounding offset, said intermediate prediction being higher than said first precision.

[00130] In some methods according to the first embodiment a second rounding offset is
inserted to the combined prediction before said decreasing.

[00131] In some methods according to the first embodiment said type of the block is a
bi-directional block.

[00132] In some methods according to the first embodiment said type of the block is a
multidirectional block.

[00133] In some methods according to the first embodiment the first rounding offset is
2¥, and said decreasing comprises right shifting the combined prediction y+1 bits.

[00134] In some methods according to the first embodiment the first precision is 8 bits.

[00135] In some methods according to the first embodiment the value of y is 5.

[00136] In some methods according to the first embodiment said first prediction and said
second prediction are obtained by filtering pixel values of said reference blocks.

[00137] In some methods according to the first embodiment the filtering is performed by
a P-tap filter.

[00138] An apparatus according to a second embodiment comprises:

a processor; and

a memory unit operatively connected to the processor and including:
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computer code configured to determine a block of pixels of a video representation
encoded in a bitstream, values of said pixels having a first precision,

computer code configured to determine a type of the block;

computer code configured to, if the determining indicates that the block is a block
predicted by using two or more reference blocks,

determine a first reference pixel location in a first reference block and a second reference
pixel location in a second reference block;

use said first reference pixel location to obtain a first prediction, said first prediction
having a second precision, which is higher than said first precision,;

use said second reference pixel location to obtain a second prediction, said second
prediction having the second precision, which is higher than said first precision;

combine said first prediction and said second prediction to obtain a combined prediction;
and

decrease the precision of said combined prediction to said first precision.

[00139] In some apparatuses according to the second embodiment the computer code is
further configured to insert a first rounding offset to said first prediction and said second
prediction.

[00140] In some apparatuses according to the second embodiment the computer code is
further configured to reduce the precision of said first prediction and said second prediction to an
intermediate prediction after adding said first rounding offset, said intermediate prediction being
higher than said first precision.

[00141] In some apparatuses according to the second embodiment the computer code is
further configured to insert a second rounding offset to the combined prediction before said
decreasing.

[00142] In some apparatuses according to the second embodiment said type of the block
is a bi-directional block.

[00143] In some apparatuses according to the second embodiment said type of the block
is a multidirectional block.

[00144] In some apparatuses according to the second embodiment the first rounding

offset is 27, and said decreasing comprises right shifting the combined prediction y+1 bits.
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[00145] In some apparatuses according to the second embodiment the first precision is 8
bits.

[00146] In some apparatuses according to the second embodiment the value of y is 5.

[00147] In some apparatuses according to the second embodiment the computer code is
further configured to obtain said first prediction and said second prediction by filtering pixel
values of said reference blocks.

[00148] In some apparatuses according to the second embodiment said filtering
comprises a P-tap filter.

[00149] According to a third embodiment there is provided a computer readable storage
medium stored with code thereon for use by an apparatus, which when executed by a processor,
causes the apparatus to:

determine a block of pixels of a video representation encoded in a bitstream, values of
said pixels having a first precision;

determine a type of the block;

if the determining indicates that the block is a block predicted by using two or more
reference blocks,

determine a first reference pixel location in a first reference block and a second reference
pixel location in a second reference block;

use said first reference pixel location to obtain a first prediction, said first prediction
having a second precision, which is higher than said first precision;

use said second reference pixel location to obtain a second prediction, said second
prediction having the second precision, which is higher than said first precision;

combine said first prediction and said second prediction to obtain a combined prediction;
and

decrease the precision of said combined prediction to said first precision.

[00150] According to a fourth embodiment there is provided at least one processor and
at least one memory, said at least one memory stored with code thereon, which when executed
by said at least one processor, causes an apparatus to perform:

determine a block of pixels of a video representation encoded in a bitstream, values of
said pixels having a first precision;

determine a type of the block;
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if the determining indicates that the block is a block predicted by using two or more
reference blocks,

determine a first reference pixel location in a first reference block and a second reference
pixel location in a second reference block;

use said first reference pixel location to obtain a first prediction, said first prediction
having a second precision, which is higher than said first precision;

use said second reference pixel location to obtain a second prediction, said second
prediction having the second precision, which is higher than said first precision;

combine said first prediction and said second prediction to obtain a combined prediction;
and

decrease the precision of said combined prediction to said first precision.

[00151] According to some example embodiments the apparatus is an encoder.

[00152] According to some example embodiments the apparatus is a decoder.

[00153] An apparatus according to a fifth embodiment comprises:

an input to determine a block of pixels of a video representation encoded in a bitstream,
values of said pixels having a first precision;

a determinator to determine a type of the block; wherein if the determining indicates that
the block is a block predicted by using two or more reference blocks, said determinator further to
determine a first reference pixel location in a first reference block and a second reference pixel
location in a second reference block;

a first predictor to use said first reference pixel location to obtain a first prediction, said
first prediction having a second precision, which is higher than said first precision;

a second predictor to use said second reference pixel location to obtain a second
prediction, said second prediction having the second precision, which is higher than said first
precision;

a combiner to combine said first prediction and said second prediction to obtain a
combined prediction; and

a shifter to decrease the precision of said combined prediction to said first precision.

[00154] An apparatus according to a sixth embodiment comprises:

means for determining a block of pixels of a video representation encoded in a bitstream,
values of said pixels having a first precision;
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means for determining a type of the block;

means for determining a first reference pixel location in a first reference block and a
second reference pixel location in a second reference block, if the determining indicates that the
block is a block predicted by using two or more reference blocks;

means for using said first reference pixel location to obtain a first prediction, said first
prediction having a second precision, which is higher than said first precision;

means for using said second reference pixel location to obtain a second prediction, said
second prediction having the second precision, which is higher than said first precision;

means for combining said first prediction and said second prediction to obtain a
combined prediction; and

means for decreasing the precision of said combined prediction to said first precision.
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WHAT IS CLAIMED IS:

1. A method for encoding a block of pixels, the method comprising:

determining, for a current block, a first reference block based on a first motion vector and
a second reference block based on a second motion vector, wherein the pixels of the current block,
the first reference block, and the second reference block have values with a first precision;

using said first reference block to obtain a first prediction, said first prediction having a
second precision, which is higher than said first precision;

using said second reference block to obtain a second prediction, said second prediction
having the second precision;

obtaining a combined prediction based at least partly upon said first prediction and said
second prediction;

decreasing a precision of said combined prediction by shifting bits of the combined
prediction to the right; and

encoding residual data in a bitstream, wherein the residual data is determined based upon

a difference between the combined prediction and the block of pixels.

2. The method according to claim 1, wherein in an instance in which said first motion
vector points to a subpixel, said first prediction is obtained by interpolation using pixel values of

said first reference block.

3. The method according to claim 2, wherein said first prediction is obtained by
interpolation using values of said first reference block by:

right shifting a sum of a P-tap filter using values of said first reference block.

4, The method according to claim 2, wherein in an instance in which said second
motion vector points to an integer sample, said second prediction is obtained by shifting values of

said second reference block to the left.

5. The method according to claim 1, wherein said decreasing said precision of said

combined prediction by shifting bits of the combined prediction to the right, further comprises:
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inserting a rounding offset to the combined prediction before said decreasing.

6. The method according to claim 1, wherein the first precision indicates a number of
bits needed to represent the values of the pixels, and the second precision indicates the number of

bits needed to represent values of said first prediction and values of said second prediction.

7. An apparatus for encoding a block of pixels, the apparatus comprising:

at least one processor and at least one memory including computer program code, the at
least one memory and computer program code configured to, with the processor, cause the
apparatus to:

determine, for a current block, a first reference block based on a first motion vector and a
second reference block based on a second motion vector, wherein the pixels of the current block,
the first reference block, and the second reference block have values with a first precision;

use said first reference block to obtain a first prediction, said first prediction having a
second precision, which is higher than said first precision;

use said second reference block to obtain a second prediction, said second prediction
having the second precision;

obtain a combined prediction based at least partly upon said first prediction and said second
prediction;

decrease a precision of said combined prediction by shifting bits of the combined prediction
to the right; and

encode residual data in a bitstream, wherein the residual data is determined based upon a

difference between the combined prediction and the block of pixels.

8. The apparatus according to claim 7, wherein in an instance in which said first motion
vector points to a subpixel, said first prediction is obtained by interpolation using pixel values of

said first reference block.

9. The apparatus according to claim 8, wherein said first prediction is obtained by
interpolation using values of said first reference block by:

right shifting a sum of a P-tap filter using values of said first reference block.
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10.  The apparatus according to claim 8, wherein in an instance in which said second
motion vector points to an integer sample, said second prediction is obtained by shifting values of

said second reference block to the left.

11.  The apparatus according to claim 7, wherein the at least one memory and computer
code are configured to cause the apparatus to decrease said precision of said combined prediction
by shifting bits of the combined prediction to the right, by:

inserting a rounding offset to the combined prediction before said decreasing.

12.  The apparatus according to claim 7, wherein the first precision indicates a number
of bits needed to represent the values of the pixels, and the second precision indicates the number

of bits needed to represent values of said first prediction and values of said second prediction.

13. A computer program product for encoding a block of pixels, the computer program
product comprising at least one non-transitory computer readable storage medium having
computer executable program code portions stored therein, the computer executable program code
portions comprising program code instructions configured to:

determine, for a current block, a first reference block based on a first motion vector and a
second reference block based on a second motion vector, wherein the pixels of the current block,
the first reference block, and the second reference block have values with a first precision;

use said first reference block to obtain a first prediction, said first prediction having a
second precision, which is higher than said first precision;

use said second reference block to obtain a second prediction, said second prediction
having the second precision;

obtain a combined prediction based at least partly upon said first prediction and said second
prediction;

decrease a precision of said combined prediction by shifting bits of the combined prediction
to the right; and

encode residual data in a bitstream, wherein the residual data is determined based upon a
difference between the combined prediction and the block of pixels.
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14. The computer program product according to claim 13, wherein in an instance in which
said first motion vector points to a subpixel, said first prediction is obtained by interpolation using

pixel values of said first reference block.

15. The computer program product according to claim 14, wherein said first prediction is
obtained by interpolation using values of said first reference block by:

right shifting a sum of a P-tap filter using values of said first reference block.

16.  The computer program product according to claim 14, wherein in an instance in
which said second motion vector points to an integer sample, said second prediction is obtained

by shifting values of said second reference block to the left.

17.  The computer program product according to claim 13, wherein the program code
instructions configured to decrease said precision of said combined prediction by shifting bits of
the combined prediction to the right, further comprise program code instructions configured to:

insert a rounding offset to the combined prediction before said decreasing.

18.  The computer program product according to claim 13, wherein the first precision
indicates a number of bits needed to represent the values of the pixels, and the second precision
indicates the number of bits needed to represent values of said first prediction and values of said

second prediction.

19. A method for decoding a block of pixels, the method comprising:

determining, for a current block, a first reference block based on a first motion vector and
a second reference block based on a second motion vector, wherein the pixels of the current block,
the first reference block, and the second reference block have values with a first precision;

using said first reference block to obtain a first prediction, said first prediction having a
second precision, which is higher than said first precision;

using said second reference block to obtain a second prediction, said second prediction
having the second precision;
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obtaining a combined prediction based at least partly upon said first prediction and said
second prediction;

decreasing a precision of said combined prediction by shifting bits of the combined
prediction to the right; and

reconstructing the block of pixels based on the combined prediction.

20. The method according to claim 19, wherein in an instance in which said first motion
vector points to a subpixel, said first prediction is obtained by interpolation using pixel values of

said first reference block.

21. The method according to claim 20, wherein said first prediction is obtained by
interpolation using values of said first reference block by:

right shifting a sum of a P-tap filter using values of said first reference block.

22.  The method according to claim 20, wherein in an instance in which said second
motion vector points to an integer sample, said second prediction is obtained by shifting values of

said second reference block to the left.

23.  The method according to claim 19, wherein said decreasing said precision of said
combined prediction by shifting bits of the combined prediction to the right, further comprises:

inserting a rounding offset to the combined prediction before said decreasing.

24.  The method according to claim 19, wherein the first precision indicates a number
of bits needed to represent the values of the pixels, and the second precision indicates the number

of bits needed to represent values of said first prediction and values of said second prediction.

25.  An apparatus for decoding a block of pixels, the apparatus comprising:
at least one processor and at least one memory including computer program code, the at
least one memory and computer program code configured to, with the processor, cause the

apparatus to:
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determine, for a current block, a first reference block based on a first motion vector and a
second reference block based on a second motion vector, wherein the pixels of the current block,
the first reference block, and the second reference block have values with a first precision;

use said first reference block to obtain a first prediction, said first prediction having a
second precision, which is higher than said first precision;

use said second reference block to obtain a second prediction, said second prediction
having the second precision;

obtain a combined prediction based at least partly upon said first prediction and said second
prediction,;

decrease a precision of said combined prediction by shifting bits of the combined prediction
to the right; and

reconstruct the block of pixels based on the combined prediction.

26. The apparatus according to claim 25, wherein in an instance in which said first motion
vector points to a subpixel, said first prediction is obtained by interpolation using pixel values of

said first reference block.

27. The apparatus according to claim 26, wherein said first prediction is obtained by
interpolation using values of said first reference block by:

right shifting a sum of a P-tap filter using values of said first reference block.

28.  The apparatus according to claim 26, wherein in an instance in which said second
motion vector points to an integer sample, said second prediction is obtained by shifting values of

said second reference block to the left.

29.  The apparatus according to claim 25, wherein the at least one memory and computer
code are configured to cause the apparatus to decrease said precision of said combined prediction
by shifting bits of the combined prediction to the right, by:

inserting a rounding offset to the combined prediction before said decreasing.

36 AttyDktNo. 042933/

Client Ref. 74925-US-CNT5
LEGAL02/39480446v1

52



30.  The apparatus according to claim 25, wherein the first precision indicates a number
of bits needed to represent the values of the pixels, and the second precision indicates the number

of bits needed to represent values of said first prediction and values of said second prediction.

31. A computer program product for decoding a block of pixels, the computer program
product comprising at least one non-transitory computer readable storage medium having
computer executable program code portions stored therein, the computer executable program code
portions comprising program code instructions configured to:

determine, for a current block, a first reference block based on a first motion vector and a
second reference block based on a second motion vector, wherein the pixels of the current block,
the first reference block, and the second reference block have values with a first precision;

use said first reference block to obtain a first prediction, said first prediction having a
second precision, which is higher than said first precision;

use said second reference block to obtain a second prediction, said second prediction
having the second precision;

obtain a combined prediction based at least partly upon said first prediction and said second
prediction,;

decrease a precision of said combined prediction by shifting bits of the combined prediction
to the right; and

reconstruct the block of pixels based on the combined prediction.

32. The computer program product according to claim 31, wherein in an instance in which
said first motion vector points to a subpixel, said first prediction is obtained by interpolation using

pixel values of said first reference block.

33. The computer program product according to claim 32, wherein said first prediction is
obtained by interpolation using values of said first reference block by:

right shifting a sum of a P-tap filter using values of said first reference block.
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34.  The computer program product according to claim 32, wherein in an instance in
which said second motion vector points to an integer sample, said second prediction is obtained

by shifting values of said second reference block to the left.

35.  The computer program product according to claim 31, wherein the program code
instructions configured to decrease said precision of said combined prediction by shifting bits of
the combined prediction to the right, further comprise program code instructions configured to:

insert a rounding offset to the combined prediction before said decreasing.

36.  The computer program product according to claim 31, wherein the first precision
indicates a number of bits needed to represent the values of the pixels, and the second precision
indicates the number of bits needed to represent values of said first prediction and values of said

second prediction.
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ABSTRACT

Apparatuses, methods and computer programs are provided for utilizing motion
prediction in video coding. A block of pixels of a video representation encoded in a bitstream is
read, and a type of the block is determined. If the determining indicates that the block is a block
predicted by using two or more reference blocks, a first reference pixel location in a first
reference block is determined and a second reference pixel location in a second reference block
is determined. The first reference pixel location is used to obtain a first prediction. The first
prediction has a second precision, which is higher than the first precision. The second reference
pixel location is used to obtain a second prediction, which also has the second precision. The first
prediction and the second prediction are combined to obtain a combined prediction; and the

precision of the combined prediction is reduced to the first precision.
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Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature |/Guy R. Gosnell/ Date (YYYY-MM-DD)| 2021-05-24

First Name | Guy Last Name | Gosnell Registration Number | 34,610

Additional Sighature may be generated within this form by selecting the Add button.
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PTO/AIA/14 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

L. Attorney Docket Number
Application Data Sheet 37 CFR 1.76

042933/74925-US-CNT5

Application Number

Title of Invention MOTION PREDICTION IN VIDEO CODING

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93 579) requires that you be given certain information in connection with your submission of the attached form related to a patent
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information
is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested information, the U.S.
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of
the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1 Theinformation on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S.C. 552) and the Privacy
Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
Information Act requires disclosure of these records.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or administrative
tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

3 A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an individual, to whom
the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of the record.

4. Arecord in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in order to perform
a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C.
552a(m).

5. Arecord related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as a routine use,
to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent CooperationTreaty.

6.  Arecord in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.S.C. 181)
and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of
records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.S.C.
122(b) orissuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use,
to the public if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes
aware of a violation or potential violation of law or regulation.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPO.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
17/328,750 05/24/2021 4860 (042933/74925-US-CNT5 36 6
CONFIRMATION NO. 8335
10949 FILING RECEIPT

o Mston g LLpeon & BIALL R AL

One South at The Plaza, 101 South Tryon Street
Suite 4000
Charlotte, NC 28280-4000

Date Mailed: 06/02/2021

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)

Kemal Ugur, Tampere, FINLAND;

Jani Lainema, Tampere, FINLAND;

Antti Hallapuro, Tampere, FINLAND;
Applicant(s)

Nokia Technologies Oy, Espoo, FINLAND;
Assignment For Published Patent Application

Nokia Technologies Oy, Espoo, FINLAND

Power of Attorney: The patent practitioners associated with Customer Number 10949

Domestic Priority data as claimed by applicant
This application is a CON of 16/729,974 12/30/2019 PAT 11019354
which is a CON of 15/876,495 01/22/2018 PAT 10523960
which is a CON of 15/490,469 04/18/2017 PAT 9877037
which is a CON of 15/250,124 08/29/2016 PAT 9628816
which is a CON of 13/344,893 01/06/2012 PAT 9432693
which claims benefit of 61/430,694 01/07/2011

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim fo
foreign priority. See 37 CFR 1.55 and 1.76.
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Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 06/01/2021

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 17/328,750

Projected Publication Date: 09/09/2021

Non-Publication Request: No

Early Publication Request: No

Title

MOTION PREDICTION IN VIDEO CODING

Preliminary Class

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No
PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish

to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
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this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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Substitute for form SB08 Complete if Known
(Revised 07/09) Application Number 17/328.750
Filing Date May 24, 2021
INFORMATION DISCLOSURE First Named Inventor Ugur et al.
STATEMENT BY APPLICANT Art Unit 2488
(Use as many sheels as necessary)
Examiner Name To Be Assigned
Sheet | [ of [ 5 Attorney Docket Number 042933/560470
U. S. PATENT DOCUMENTS
Examiner | Cite Document Kumber Publication Date Name of Patentee or Pages, Columns, Lines, Where
Initials* | No. | Number—Kind Code (if known) | MM-DD-YYYY Applicant of Cited Document | Relevant Passag;;i;e‘evam Figures
1 US-2003/0202607 Al 10-30-2003 Srinivasan
2 US-2005/0105620 Al 05-19-2005 Fukushima
3 US-2005/0207496 Al 09-22-2005 Komiya et al.
4 | US-2008/0089417 Al 04-17-2008 Bao et al.
5 US-2009/0087111 Al 04-02-2009 Noda et al.
6 US-2009/0232215 Al 09-17-2009 Park et al.
7 US-2009/0257499 Al 10-15-2009 Karczewicz et al.
8 US-2009/0257503 Al 10-15-2009 Yectal.
9 | US-2010/0002770 Al 01-07-2010 Motta et al.
10 | US-2010/0086027 A1l 04-08-2010 Panchal et al.
11 | US-2010/0111182 Al 05-06-2010 Karczewicz et al.
12 | US-2011/0032991 Al 02-10-2011 Sekiguchi et al.
13 | US-2011/0200108 Al 08-18-2011 Joshi et al.
14 | US-2012/0051431 A1 03-01-2012 Chien et al.
15 | US-2012/0063515 Al 03-15-2012 Panchal et al.
16 | US-2013/0142262 Al 06-06-2013 Yeetal.
17 | US-2013/0182763 Al 07-18-2013 Yasuda et al.
18 | US-6.404.815 06-11-2002 Sekiguchi et al.
19 | US-6,512,523 01-28-2003 Gross
70 | US-6,539,058 03-25-2003 Pearlstein et al.
71 | US-6,950.469 09-27-2005 Karczewicz et al.
79 | US-7,580.456 08-25-2009 Lietal.
73 | US-8,005,137 08-23-2011 Han et al.
74 | US-8,149.910 04-03-2012 Tanizawa et al.
75 | US-8,284.835 10-09-2012 Iguchi
Examiner Date
Signature Considered

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line
through citation if not in conformance and not considered. Include copy of this form with next communication to
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Substitute for form SB0O8 Complete if Known
(Revised 07/09) Application Number 17/328.750
Filing Date May 24, 2021
INFORMATION DISCLOSURE First Named Inventor Ugur et al.
STATEMENT BY APPLICANT Art Unit 2488
(Use as many sheets as necessary)
Examiner Name To Be Assigned
Sheet | 2 | of | 5 Attorney Docket Number 042933/560470

U. S. PATENT DOCUMENTS

Document Number )
Examiner | Cite Publication Date Name of Patentee or Pages, Columns, Lines, Where
Initials* No. Number — Kind Code (if known) MM-DD-YYYY Applicant of Cited Document Relevant Passa%i;:iﬁelevant Figures

76 | US-8,428,133 04-23-2013 Yeetal.

27 US-8,498,336 07-30-2013 Tourapis et al.

28 US-8,660,174 02-25-2014 Fuetal.

79 | US-8,676,000 03-18-2014 Alshina et al.

30 | US-8,711,939 04-29-2014 Alshina et al.

31 | US-8,750,378 06-10-2014 Karczewicz et al.

32 | US-8,995,526 03-31-2015 Karczewicz et al.

33 US-9,014,280 04-21-2015 Yeetal.

34 US-9,161,057 10-13-2015 Karczewicz et al.

35 | US-9,237.355 01-12-2016 Chien et al.

36 | US-9,307,122 04-05-2016 Ugur et al.

37 | US-9,432,693 08-30-2016 Ugur et al.

38 | US-9.877,037 01-23-2018 Ugur et al.

FOREIGN PATENT DOCUMENTS
Foreign Patent Document Pages, Columus, English Language
Examiner Cite Publication Date Name of Patentee or Lines, Where Translation Attached
Initials No. Country Code — Number Kind MM-DD-YYYY | Applicant of Cited Pies{:":sn;r
Code (if known) Document RelevantgFigules
Appear
39 | CA 2729615 Al 01-07-2010 | Kabushiki Kaisha
Toshiba
40 WO 2008/048864 A2 04-24-2008 Qualcomm Inc.
Huawei
41| W0 2008/067734 Al 06-12-2008 | Technologies Co., Abstract
Ltd.

Examiner Date
Signature Considered

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line
through citation if not in conformance and not considered. Include copy of this form with next communication to

applicant.
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Substitute for form SB08 Complete if Known
(Revised 07/09)

Application Number 17/328,750

Filing Date May 24, 2021

INFORMATION DISCLOSURE First Named Inventor Ugur et al.
STATEMENT BY APPLICANT Art Unit 2488

(Use as many sheets as necessary)

Examiner Name To Be Assigned

Sheet

3 | of | 5 Attorney Docket Number 042933/560470

OTHER DOCUMENTS

Examiner
Initials*

Cite
No.

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of
the item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s) , volume-issue
number(s), publisher, city and/or country where published.

English Language
Translation Attached

4

"Advanced Video Coding for Generic Audiovisual Services", Series H:
Audiovisual And Multimedia Systems, Infrastructure of audiovisual services —
Coding of moving video, ITU-T Recommendation H.264, November, 2007, 564
pages

43

Alvarez, J., "Discrepancies in Documentation and Implementation of Sub-pel
Interpolation in TML-8 (Draft 0)", ITU - Telecommunications Standardization
Sector, Study Group 16 Question 6, Video Coding Experts Group (VCEG), 14th
Meeting, Santa Barbara, CA (September 24-27, 2001), 10 pages.

44

Chen et al., "Bidirectional MC-EZBC with Lifting Implementation", IEEE
Transactions on Circuits and Systems for Video Technology, Volume 14, Issue
10, (October 2004), 26 pages.

45

Chiu et al., "Description of Video Coding Technology Proposal: Self Derivation
of Motion Estimation and Adaptive (Wiener) Loop Filtering", Joint
Collaborative Team on Video Coding (JCT-VC) of ITU-T SG16 WP3 and
ISO/IEC JTC1/SC29/WGl1, 1st Meeting, (April 15-23, 2010), 29 pages.

46

Chujoh, T. et al., “Bidirectional prediction for stored B-slice,” ITU-T SG16
contribution, VCEG-AI20, Berlin, Germany, July 2008

47

Extended European Search Report from corresponding European Patent
Application No. 12731927.5 dated May 6, 2016

48

Final Office Action for U.S. Patent Application No. 13/344,893 dated January
23, 2015, 20 pages.

49

International Search Report and Written Opinion received for corresponding
Patent Cooperation Treaty Application No. PCT/IB2012/050089 dated May 09,
2012, 14 pages

50

Lopez et al., "A Flexible Template for H.264/AVC Block Matching Motion
Estimation Architectures" IEEE Transactions on Consumer Electronics, Vol. 54,
No. 2, May 2008), 7 pages.

51

Lopez et al., "A High Quality/Low Computational Cost Technique for Block
Matching Motion Estimation", IEEE Computer Society, Proceedings of the
Design, Automation and Test in Europe Conference and Exhibition, (March 7-
11, 2005), 6 pages.

52

Non-Final Office Action for U.S. Patent Application No. 13/344,893 dated July
16, 2014, 24 pages.

53

Non-Final Office Action for U.S. Patent Application No. 13/344,893 dated July
28,2015, 17 pages.

54

Notice of Allowance for U.S. Application No. 13/344,893, dated June 14, 2016,
3 pages.

Notice of Allowance for U.S. Application No. 15/250,124, dated February 23,
2017, 3 pages

Examiner
Signature

Date
Considered

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line
through citation if not in conformance and not considered. Include copy of this form with next communication to

Submitted June 7, 2021

applicant.
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Substitute for form SBO8 Complete if Known
(Revised 07/09) Application Number 17/328.750
Filing Date May 24, 2021
INFORMATION DISCLOSURE First Named Inventor Ugur et al.
STATEMENT BY APPLICANT Art Unit 2488
(Use as many sheets as necessary)
Examiner Name To Be Assigned
Sheet | 4 |  of | 5 Attorney Docket Number 042933/560470
OTHER DOCUMENTS
. . . . . English Language
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of Translation Attached
. . the item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s) , volume-issue
Examiner | Cite number(s), publisher, city and/or country where published.
Initials* No.
56 Notice of Allowance for U.S. Application No. 15/490,469, dated September 15,
2017, 13 pages
57 | Notice of Allowance for U.S. Application No. 15/876,495 dated August 23, 2019
53 Notice of Allowance for U.S. Application No. 16/729,974 dated January 25,
2021
59 Notice of Allowance for U.S. Patent Application No. 13/344,893 dated April 27,
2016, 20 pages.
60 Notice of Allowance for U.S. Patent Application No. 15/250,124 dated
December 13, 2016, 13 pages.
61 Office Action for Chinese Patent Application No. 2012800096959 dated March
20, 2017, with English summary, 7 pages.
62 Office Action for European Application No. 12 731 927.5 dated November 20,
2019
63 Office Action for India Application No. 6227/CHENP/2013, dated April 02,
2018, 5 pages
64 | Office Action for U.S. Application No. 15/876,495 dated March 08, 2019
65 Office Action from Korean Patent Application No. 2013-7020731, dated August
26, 2015
66 Office Action from Korean Patent Application No. 2013-7020731, dated July 31,
2014
67 Office Action from Russian Patent Application No. 2013136693, dated
November 28, 2014
68 Office Action from Vietnamese Patent Application No. 1-2013-02120 dated
January 23, 2017, with English Language translation, 2 pages.
69 Summons to Attend Oral Proceedings for European Application No. 12731927.5
dated October 12, 2020, 9 pages.
70 Toivonen, T., "Efficient Methods for Video Coding and Processing", University
of Oulu, Acta Universitatis Ouluensis, C Technica 290, (December 2007), 111
pages.
7 Tsung et al., "Single-Iteration Full-Search Fractional Motion Estimation for
Quad Full HD H.264/AVC Encoding", 2009 IEEE International Conference on
Multimedia and Expo, (June 28-July 3, 2009), 4 pages.
7 UGUR et al., "High precision bi-directional averaging", Joint Collaborative
Team on Video Coding (JCT.VC) of ITV-T WP3 and ISO/IEC
JTC1/SC29NVG11, 4th Meeting, January 20-28, 2011, pp. 1-3
73 UGUR et al., "On clipping in bi-directional averaging", Joint Collaborative Team
on Video Coding (JCT-VC) of ITU-T WP3 and ISO/IEC JTC1/SC29/WG11, 5th
Meeting, March 16-23, 2011, pp. 1-4
Examiner Date
Signature Considered

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line
through citation if not in conformance and not considered. Include copy of this form with next communication to

Submitted June 7, 2021

applicant.
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Subsﬁtute for form SB08 Complete if Known
(Revised 07/09) Application Number 17/328.,750
Filing Date May 24, 2021
INFORMATION DISCLOSURE First Named Inventor Ugur et al.
STATEMENT BY APPLICANT Art Unit 2488
(Use as many sheets as necessary)
Examiner Name To Be Assigned
Sheet | 5 | of | 5 Attorney Docket Number 042933/560470
OTHER DOCUMENTS
; . . . . English Language
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of Translation Attached
. . the item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s) , volume-issue
Ep.ca.mmer Cite number(s), publisher, city and/or country where published.
Initials* No.

74 Wang et al., "Motion Estimation and Mode Decision for Low-Complexity H.264
Decoder", Tech. Rep. 210-2005-4, Columbia University DVMM Group, (2005),
25 pages.

75 Yang et al., "Prediction-Based Directional Fractional Pixel Motion Estimation
for H.264 Video Coding", IEEE International Conference on Acoustics, Speech,
and Signal Processing, (March 23, 2005), 4 pages.

76 YE et al., "High Precision Interpolation and Prediction"; 35 VCEG Meeting; 85.
MPEG Meeting; July 16, 2008 - July 18, 2008; Berlin; Video Coding Experts
Group of ITU-T SG.16; No. VCEG-AI33; July 12, 2008; XP030003598

77 YI-JEN CHIU et al.: "TE1: Fast Techniques to Improve Self Derivation of
Motion Estimation"; JCT-VC Meeting; July 21, 2010 - July 28, 2010; Geneva;
Joint Collaborative Team on Video Coding of ISO/IEC JTC1/SC29/WG11 and
ITU-T SG.16; July 28, 2010. XP030007627

Examiner Date
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(54) Title: AN ENCODING/DECODING METHOD AND DEVICE, A FRACTIONAL PIXEL INTERPOLATION PRO-

CESSING METHOD AND DEVICE

(59 R WIRHEITELRE .
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DREI. AHSEXTHNEE AL AR

ARABZ A 5375 ok | o AT B R B 5 et 8
BELEBEL

ERABEEL Ara

T S402
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WERE LR AR A RS AP AERAIEES
&

% 5403
<)

ATt

[#Rﬁ%ﬁﬁi§4ﬂ B A5 GrT @4 R R Yot B AR Rl

HM]-’!

5401 PERFORM A FRACTIONAL PIXEL INTERPOLATION ON INTEGER PIXEL SAMPLES OF AN
INTEGER FRAME REFERENCE IMAGE ACCORDING TO A PREDEFINDED INTERPOLATION MODE
RESPECTIVELY, AND OBTAIN FRACTIONAL PIXEL SAMPLES IN EACH INTERPOLATICN MODE
$402 OBTAIN INTEGER PIXEL LOCATION INFORMATION AND FRACTIONAL PIXEL LOCATION
INFORMATION CORRESPQONDING TO THE BES™ MATCHING REFERENCE BLOCK RESPECTIVELY

ACCORDING TO THE MOTION ESTIMATE METHOD

$403 SELECT THE BEST LOCATION INFORMAION FROM THE INTEGER PIXEL LOCATION
INFORMATION AND ALL OF THE FRACTIONAL PIXEL LOCATION NFORMATION

$404 ENCOCE THE PRESENT MACROBLOCK BASED ON THE BEST MATCHING REFERENCE BLOCK
GCORRESPONDING TG THE BEST LOCATION NFORMATION

<t (57) Abstract: An inter-frame predicting encoding method, a decoding method, an encoding device, a decoding device, and
€73 a fractional pixel interpolation processing method and device. In view of the effect of the distributing direction of an image
texture on the precision of the fractional pixel reference samples, the inter-frame predicting encoding/decoding technology
\& according to the present invention performs a fractional pixel interpolation on the integer pixel samples of an image block
c to be encoded many times to obtain a plurality of groups of the fractional pixel reference samples with different precision,
w then selects the reference samples with the highest precision from the integer pixel samples and each group of the fractional
& pixel reference samples, so the encoding rate of the encoding side is increased. The fractional pixel interpolation technology
according to the present invention sets up at least two different interpolation directions and calculates the corresponding pre-
dicting values, then selects the best value trom all of the predicting values as the best predicting value of the fractional pixel
samples to be interpolate, so the precision of the fractional pixel samples is increased.
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(84 faE (RAAMY, ERE-FTRENE — SFEFRLRRE.

#£47) 1 ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, — @35% Fif RIKE — TR 2 T AP E RO 4.
(57) HZ:

ALAATF—HBE TR DS . BT, GBEE. ML
AR — A RE AR R R B . ALK YA B TR 4 A A 7
%, #EIAREENFH O MGESEHAMENY R, B
ek, A B 4 AR A AN A AT 5 R R G0, 193]
SRR ST AEAME, KREREEEHRMAAES BT ALHE
AMEP B AR BOAEHAMA, FHARET HDMOEDE, ALRAR
BB EBERATE, & FE—AFEAEGIMREREE Y AARE G
JEE 5 vt S 2 G TOAME, AR5 ARBTAT 4 TRAME o e 4R OB 2 7
S R A M RAETANE, MRS T B AS A
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gL R AR E . HEERHELE T HRAE

AR,
AL RGBS HARBEAR, HA P AT ARG T &, BT *.
G B, MEEE, AR EHELET EREE,

HEHR

A % AR R KR A B AR A 6y iik S, AR BR/E S AR A Ae
HRARMFE T zeyxE, B %BIRE, H26x7MPEG-x(MPEG,
Motion picture experts group, iZ&3) B4 KA R & & B F AL % AR
Fof TAE 4] A 4 AVS (Audio video Standard, & ALIA%MAFR ) #4930
AT EAR A T REGAIERZ Loy, XA RAEFAIER T VLA K TR 424
IR TARAE . AR LI mh 5 IR B IR TT AR A RA R G % i R R4 it T
AR |

TR 4 45 5T 4 9 B A TR0 46 A5 e b ) TR 400 A0, B T iE shAMZ 6990
I8) TR 4 B R AR G AP G E B IR L LI TR 4 AL £ B R ) 1B BhAME TR
PAA KB TR B . WRES B &S, REFAIN AR E L
FABKOET, ARFEFHTAMNFY, BFRASREBEAHEARRGES)
UM AME LA, 4o /e AVS1-PTIEAS KM Lh ABA7of F KA /A5 K thid
HAMEFN, VAR E RS AR EAT, §hRM A% BERITIEE
A, BALAEARILEF]. P2 RBGAEK RS Ly 6 LRATEM, 50
W BRI R G4, RGBTSR BF3RAT/ME R 4610, 172X
0 R B 6H e MR AL A2 BAE. 2B IR K KL T 5
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m%ﬁ%ﬁ&,ﬁ*ﬁm¢7ﬁﬁ%&@%#é%@%@%ﬁiaﬁﬁﬁﬁo

4B 1 BT, AIHK AVS BEIGEAE T, FHAHEK, 1/2 #vaw 1/4 #%
AL EXZTER, XBFF AX ATERTEMKESGEE, I BF
# aa. b. j. t. hh. bb. cc. dd. h. m. ee. ff. gg KT 12 HEENLE,
DNEFHa c. doe fugo i ke n.p.qo rEAT IABREEAEE.

AVS1-P7 ¥ ZEIEELF =T, 12 AL B HGTRMEAAKF 7 §idid 8 dhk
JEK R FI(-1, 4, '-12, 41,41,-12, 4, -1)/64, A F EET 4 HEEAR
F2(-1,5,5,-1)/8 it HA%2]. 1/4 B A5 B e FRAMMAE T KM IE& B F3(1,1)/2 it
B153.

b, 12 KT EdAE4T:

U2 A b I 8 Rk T By AR 6 LT 8 S A
/éa F3 P A 1E b= (-CH4D-12E+41F+41G-12H+41-]); 3= 4 &5 Ll {4
b=Clip1((b’+32)>>6); |

V244 h: &0 Foat Aoy @) ERIE A 4 ANESAEAIE R, FEF
{8 h=(-A+5F+5N-S); RA&ATRME h=Clip1 ((h+4)>>3);

12 HAKj: BHA FAEAELG G LKLY 44 12 FRREATRRMEE
kK, 13 B P A A =(-aa+S5b+St-hh) » H ¥ aa=Clipl((aa’+32)>>6) ,
=Clipl((+32)>>6), hh=Clipl((hh’+32)>>6). #Fi8AH aa’, 7= h’#h 1/2 K
FEMET B Fy &R @R ATE] (5 begit faddzdan ) . k&G HRME
J=Clipl((7+4)>>3). .

/ARyt Frid A2 o T

V4#K a: a=(Frb+1)>>1, £ F b ZAAEALE 12 HRGRETANE, F

A KA
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VAR c: c=(GHo+1)>>1, HF b ZABFALE 12 HRGRATRIME, G
R EBAERAE;

1/4 ¥R d: d=(F+h+1)>>1, L h RAAEAZE 12 A RATRRME, F
B AR,

1/4 34K n: n=(N+h+1)>>1, ¥ h RAGEALE 172 H ARG RATRME,
N 2 A S RME

14 K i i=(hj+1)>>1, HF hFej ZAREALE 1/2 R GRATAME;

1/4 K k: k=(my+1)>>1, HEF mFfoj ZADFEALE 1/2 H ARG RLTR
14; |

1/4 K £ f¥(b+j+1)>>1, b bAnj RAREALE 1/2 ARG RATURE;

14 8K g g=(tH+1)>>1, EF ) %ﬁﬁﬁﬁﬁ 12 # AR R A TFURAA;

1/4 ##e, g pAer

e=(F+j+1)>>1;

g=(G+j+1)>1;

p=(N+j+1)>>1;

F=(0+j+1)>>1;

HEFF, G, NAROREHAM A, jRANMALE 128K RATRMA.

H.264 ¥ &9 1/4 18 310 1E42 4 AVS R0, 12 G FBERA—A 6 34
kEEBEF(L, -5, 20, 20, -5, 1)/32, /4145 AMEEBRM 2 fhkikKk
% Fy(1,1)2.

T2 AVS £ 7 H264 47, HAGEIR TR T BRGKFfed
BiHas &, N TEREATGKESH AR TKEFTGRELF @ 6) B
IAEA LA, B bt A R RS K.
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ARAE

AE PR —FE WU BRI G sh 5 k. Ak, BAEE. MALEE,
VARR R I PR F AL ) B8 K Ao e BLIRAE 7 @) B 53009 S 2D R 1KY
2] 2

AL PERBE AN ERBERLE T HAEE, AMEAAREKF %
F RS M A BLAARAY P AL,

Hfgk Pk KRB, KA EHRA G THARASE:

ARG, Gl T SR

RIEIRE G £ ) AP IGIEAR XA A 50 20 B AR Sk 0 AR E AL R 84T 5
REIEME, KREGEEXAT LSRR ELALHRE, L P EEZRFIEEAL
Kb 2V H — BB BRI 6 R4 F);

MAEZ WP I EE M E R G E AL T E R ELER
B, MBS RESEHAMT L AW RS E BR A hxt EE
R FALEAT G

E ARG B EA SN BREREE ST ABERMALEL L, FIR
ik AL BAZ EAord L 09 AR I BL A S G0 A0 T SE A G P B A

t¥, SR BRMALEEIEEAASRELER LN, ARITHDH,
FiZ ZAAL EAZ ExF G 8 F A E A RME G HEARXIE T1E & HADB| A
¥,

RF, sSHE-AFEEGORE, AT QL5 F A%
%ﬁﬁ%ﬁ%,ﬁ%%?#$ﬂﬁﬁ%ﬁ%ﬁ%%;M%ﬁﬁ%ﬁﬁ%#$
Frdb, BBE A SE B b2 R KGN R B 3 F 0 A AT Bz 61
S F HTRRE.

£F, dSHE-ANFEEGSEE, AHES LI —FFIHEES %
FEEOAL, RIELCHAINZAKNEAES, AEAEERANOHLR
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5

Fdh, el 35 B ik 3) K e F AR A 5K B 09 I AE AT SR 1A
S8 F TR, |

£, S EAFEEOSRE, ARBIEBAYIRELLEHA
Zia g ARIEH, MEKIEB REGH AT, BB AKIE S 42 KR
Bkt SR, BAMES ALY —AF A BES G EEENE
K, WRBPIAALSLIFEHARR ZELNEAES, NEAESEZANELIE
{AAERTTHE, 3%BBE HIE B a2 2| R OIAF LA S E GG EF T H %
Fr B AR S A, |

— M RAGBEE, e F—AMET, ATEAELEVEEMSE
AE; FRRE RIS g |

GoBREA, ATAMEEOE Y BHBEBR T, SISHERT 5
AR E R L — LA R g 45 B AT |

MEEBEEA, ATARRBREGE S ARIBERX, SAFAE A
WS T A4 6 SRR R A B 69 A A AR 4 B A5 S35 — Bk
b4 R AR AT IR

Bt A, RAFARBED %, AAEMPTRITEGENE,
RERRERE BRAEE, FEMEOEEEEERL; ARBEDET
Fik, EBAMBELAEHAMLY AR KRE EERAS R, 5573
xt i 6 o4 1 BAE 8

TR SN EE ST BTy FIS LI O TS FEERE Y
R BEAE &

oAb B, FFHIEA R B A Gxt A 0 A AR B AR St AT
Gar, 4k BB S W H A,

#—¥, GHERREEREA N2 BRELERFLN, FRABBEL
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6

EH A RAMAL TN G 62 BT A A H AN IR ET15 8 B DT D
ik
#—¥, B EET s
BRAHAREIA, ATFAE AP B 5 R A
Pk A A B Rk 6 A E B R E A,
ATR—HANE, KALAERE—FBDG &, LT 5%k
BRI D 7,5 AL 57 P AR 38 0 IR) SR AR UG Bie A S vt 5 6 AR BAZ

FARAR B AAL B A5 8 T o 050 B 5 o L) e G e e A1
ERMERAS RIS, KATEADA S BT b A6 KE T 8
RIS A 6 B R A G A0 A5 BRI A
1 B 45 £t F % WA AR AD B 4k 4 IR TRV M A
AR AR AL 195 0 WU B A A AT B RS

Fb . AT Ak 6 WUE) R AR I LS S R A %?ﬁ%@ﬁﬁ%
SR, ARAS 58 A AR AL E 2 T B R 3

AR —FREE R, GHBIET, A TRMARBNIA; FF it R
KEL 038

PIRFE T, TPV 5 A AR I 6 o W) SR I B
SRARMEEAK RIARERABRAL R, Tk FI0 45 R

BT T A D R 6 B A T B B A AR I
B A shit, AL A AT B AL X 38715 &
 BEER, BRI S LD RAEEA Y, AR 54
B A F AT L 6 — AR R 615 BAE
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7

WAL 7, ) A A B 55 o W ) A T e 4 Y o AR AR I
R b i, ARSBAAREAE AR T S AT AL

Bk, AEAA B At 4 WL AR T B A S h A A R IR A B
o, A A kAR SR RIS R T 6%
I AR5 B A B & AL B A5 Bt I 5 AT AR AL S 0 L]
TR AR AU ML E L ST A R%,

AR TN A SR, QAT SR

AR 9 B B A B 89 BRI B 5 49 A G- T

PP AR G TARUE, Fi B3t P ) MMM A TR A R F A
A TR, |

DA —HSREREA LT, G

HAEE, M T — AR E R R 0 B3B8 6 SRl st
o — AL R84 B AT 8

Bt A FARIBRENE D BA T 69 51 KGR E 6
&k B

B0, LS — BRI A A TAME, AP 64 RAL
{84 30 P A5 AR 69 21 AR AR B0 TRV,
KA AR M TR RIS R, AR5 B R AN A
QAT OEE AL A Yoh, BLFRIBA T Ak, ARBER
ey BAREH RS A AT S R E 4G, RS ATRMBEG T RELSY
HAME, REMEREN R S RESEHAMAT ABHAER SRS
HA, ARGEHER &S H AT RS, 5IEHAMRL, EHh
B RS AZHEAMENIGAF QRACBRRGLES A4, RS54 F
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SHWS 5K BYRG EREERAN, FIURE T Bk
AT ABIRA R E RS £, TGN
REZEYANTRGIEES @, FEE NS & Lt F b x5 g Fmie,
BRI INFITAT B TR b it 45 T ARAAAE 2 A 18 00 0 M A 0 BAL FRmAL,
MR E T T RESERAEOIE.
HEHA
B 14 AVS #rfe, BHMK. I2HAF 1/ABANEEXETEHA;
B 2 ALK B S Tk 60 818 7 G B
B 3AHRKAERS, A 4K ERETE 12 518 FHATRULN,
ﬁ%ﬁ%iﬁ%ﬁﬁﬁ$%f
@4ﬁ$£%+ﬁﬁ¢,ﬂ§wﬁ%@% S F AN, Sk
LI O Sy A i A2 R A
B 5 hRKAEASIT, AN SE BRI )REBAK, —FBD
BB TSR |
B 6 ARKMEABIT, AL M AT 6 A% kAT E WA
4 80 5 44y WL 1) TR S Ay A2
B 7 A ALY AT, AW E P 4 R F AT AR 4B,
—F ALk by £ B MR E R, |
B 8 AAKM T, Mk TRATGEEiETER;
B 9 HAKNEAGIY, —HADH LR LN EB;
B 10 AALAEAS Y, — R EBEAELENIE4MTER,

HAREHT X
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KK A I Ak e D, P8 B B AR E A 7 B R R
FAEH AN EN Y, BTPEGEF G677 %, sHERDBERGESL
FHRASARATS ROBEHE, BESURRAMEG I EEALHRE,
K6 MEGEHAAA S EEAEHAAT AEHE RGO SLHAL,
ARG BE R GHRE AT HRA, HLCHAMEML, ZHERSY
AEHAE QIS QRF LRGSR RES AN, B5aTAEN T
AZ BGR 2 F R R, FARE T Skt g,

AL EAG T, GIAESREBEF OB, TUuHE—RIRE
Ml AR IATRE, LT R 3 BA K —ABA - F 1048
{56, BRI AR R R 0 E AL AL, bldo: £
Bk REHER, KB 125 F0EEH 6, R LB GE 0 i
QxRE,

T ORIE KT T o fad A 65t TARLCET—AF 4,
B4l 2 B, HF1AKF o GIA 300, 459, 60°. 120°. 135°F= 150°% A 44
EAT—A 8,

st FALAT— A 6, TR A A B A E R E e k&
H#, AMENEBRNARNF @ | | |

—. R AT AN RE N AR R RBET G, M
AEZ AL E AT R T AR S H ISR SRS A M40
kM, FEAEBAENANAMAT, RZ, & AIESARKNANREAAK;

E%,ﬁ%ﬁﬁﬂﬁﬁ%ﬁﬂi,ﬁ&?¢%ﬁﬁ%%@%,WME%
HHE L — 4 F A EEIREEENAL, RELEHATZEILNE
H3EE, AEAEZRAGHERAIT, B E A B4 KORAF LT
Ji 5 F A A s B 8 R TR,

= Rk, AL AR E LN 69 K IE B R T A M A
5N E A BRE ST BN A, 7 AAIEBRLNAEBAE,
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BZ.i% BLAK5E B ALK AR £ M AK, |
Bk, REFH AMMXHERE, SHE-ANFHEGHEE, TUREZ
B AR E B ISR 4 A AE R, M ATE B AR AT 4
¥ B8 H IR B 48 B K 040 A b AR B 3 E AR L AR E
H TR |
| A BAAE A BT AGEEE B, Bl F AN EBEG ST, AR
Wiz FBEN I ES L CHAZNG EAIES, NEKED REOHFLRFT
¥, HRBAKIES QAD KOG LR SRIGEHKR, BESLSE LR
— 5T BELRECEG AL, RENHSABEHRIZALGEL
ﬁ%,M%ﬁﬁ%ﬁﬁ%%ﬁ@ﬁﬁ&%%;@%%ﬁﬁ%@ﬁﬁ%ﬁ%ﬁ
A AEAD B 2 B 4 S A R A SR E a9 TUAMA.

TIAE ARG T MR AR, hd B RTALHIA
FAREAET Qg — M, T A A EIGET G T, F R eh
Lh%E.

UK, ETURIE LT AN A FRBEEAR, 6B IR0 FH°
%, WA A I R R R

BB KAk, EARIMES QP EARERE, TAhE
—A AR E b — AN HF IR, R EIEES R
b L eI AR 15 BAS AR B) S F 5 Ao PR A5 B )

DL S PN B O L]

A F BB, AEHRGEE— KSR EHEN SR E I 5 G AL
RSUA—F AR, KR GHEAERA S, 3569 R F AR T e
ME. .

AT e T ZAHERK, 5
—. #X0:
124 Ryt it A2 4o T :
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128 Ab: B ARF KT 6 LRGE AN EHARIRR, 72T A
b =(-E+SF+5G-H); &4 HAUEL=Clipl((b+4)>>3);

124 K h: &S AF & A5 @) EREG4NEHA AR, 55 F EME
h=(-A+5F+5N-S); R&-49F 9)’1'”ﬁh=Clip1((h+4)>>3);

128K & 2 A F B KT & A4 &) L xt 5k 38 4944 1/24F A o IAE B4,
52| F [8) 4l j=(-dd+5h+5m-ee), H A j=(-aa+5b+5t-hh). H-F aa. hhFetRAR AL
B12MAT ML (AF EKFEFEERAIFE) , dd. eehemAEA0 AL B 124
A iaa ()ﬂFﬁ%ﬁﬁ@i@éﬁ%éd) . AW TURE=Clipl ((j+32)>>6). &
AKF o dk B e AR AR .

1/4#%’—M§i+ﬁiii%i&ﬂf:

/4% Ka: a%(F+b+1)>>1, L bRA AL B 12K RATAME, FR
A AE,

U4 HEA e o=(Grbr)>1, b b RAEEE 12 HAMRATAL, G
R RSO RA

1A ¥ K d: d=(F+h+1)>>1, £ F h RABEALE 12 H A RATAUE, F
R R |

1/4 # K n: n=(N_+.h+1)>>1, 2 b RAEALE 172 B RGGZLTRE,
N A S A

1/4 # K i 2;(h+j+1)>$1, H hAej RADEALE 1/2 B R ATRRMA;

1/4 ¥ K ke k=(m+j+1)y>>1, £F mF= j ZABR A% ﬁ 1/2 #f A4 s o)
18; |
| VABK f f~(bt+1)>>1, ;tﬂP bAaj RABFALE 1/2 AR E RATRME;

VAR g: q=(tij+1)>>1, 2L tAoj RAOEALE 1/2 HARE) KA TURME;

92



WO 2008/067734 PCT/CN2007/003590

143 Ke, g, phor:

e=(F+;+1)>1;

g=(G+j+1)>>1;

p=(N+j+1)>>1;

r=(0%j+1)>>1;

£ FF. G. NFOREHAFAME, jRADFAZ E 1248 K6 RATURMA,

= X1

Bl4e B 3 7, T 1/2 FARD, HELEIFRD L ECH AR EAIE
B, HEEFRD 5 ACHAZEMAKIES, #A 4 HKREEIE 125
B H AR, A4 X0 R A RGN, Bk ETH
A A5k A edEE T @ L, Tlid#E N, Fo G #» B WA FH A A 36

HATE 12 A b 69 FAME, &4 M. N. G4 F OANEGF A AAE 4 3641
FAGSE 12 HA h 9 BRAUE, BHE W. N G F» V 09 AR AN A 600
AR 12 B § 9 TRAME, 346 1/2 MG T H A 3EAE Ris 40
R 12 EAG AT |

b=(-N+5F+5G-B); & #FURME b=Clip1((b+4)>>3);

I~ (-M+SN+SE-G); SR 64 TIME h=Clip] ((r+d)>>3);

J=(-W+5N+5G-V), mAAOFME j=Clipl((i+4)>>3);

14 H AR 3 AR AR K 1 AR

X 2:

ABA 3w, MARIEARLMRR L EBEEGEARN, ®Fdit
Fp— 12 AR IEEAE A,

B 172 A3 S AT 40

93



WO 2008/067734 PCT/CN2007/003590
13

b=(-A+5F+5G-0); m A& FRHA b=Clip1((b+4)>>3);

h=(-E+5F +5N-0); R&AGTRMME h=Clipl((h+4)>>3);

J=(-U+SF450-X), A4 TARUA j=Clip1((+4)>>3);

1/4 HAR I+ Fid AR 1 48R,

SRR K ZAER GO BEIAE, RAZmREAEHAM,
PPAEX, O A . AEX | HAME. HX 2 HAE.

AT R Z AR ALAAM, T @R IR 0695 S S Find
Yo B 1B o A 6 S A I AR, 3T T A S A0 B AR S — AT S g AL B 7 X
ZAAaR. |

WRAFTE, % TSP A E IR EOA A BRRATH), ke
Az T E i T YR

SA01. 4 RIARABIR & 49 46 AAL XA S WA B s SR E AR HATHE
FABE, BRI SRERK T BEALFAM, PISAER 0 ARt
BARME. BERX | 9B AERAM ., BABK 2 B RESF A
145 '

BAGMHAE R 0 A AT 698 — 18 E FORE 49 BART it A2 do 7]
Fri, X2 RBRE,

S402. MRIBE FHEHF ik, EAF W F RATEGEEHRE, AR RE
F{/ELRLAL S, [FRAMEOERELERE, ZREEEERF LT R
—IEFH K E MV,

ARIBIZ S5 ik, A — AR E RS AR P R ALY R
R hHk, HAFENEGIEELERE, E0GELELFEH 0L

#&*E’T]’}ﬁ %‘\%_*‘T"d&ii-ﬁ: th é!J ﬂ%\’ﬁ—biéﬁj é’(% MVO’ MV] ’ MV27

94



WO 2008/067734

14

PCT/CN2007/003590
S403. MEAEE 15 FA3
ALK EH#BF,
1B A% 5 10 SEAT AR AT

Fa P A5 B AS & b AR AL BAE 4
%Tuﬁﬁaﬁ%@&kﬁﬁ$

B O ) 2 R [R) 84 3%
4uSAD ( Sum of Absolute Difference ) X #F % A%
4% /£ M RDO(Rate-Distortion Optimization)k 3 470|#r. SADJEN 2 —#F #r& B
M EFAKR, RZ, MNEFI,

.:o \“JEY
B ERAZE G Tk, 2 Y TTAERDEEEf A XM P 6y 52 BGRB8
BAREAE £ IR 3B 0 B Anfe, SADEAR KLY L 728 A0 e Ao A H Hh 2 ]
_%£%ﬁ$ﬁ

JNSADAART It B E AL AKER S
AL Hi%z';"]/é’ﬁ/]ﬁﬂ]om

g
S404. ARIEFTA B AAT BAZ QAT L 4G AL I Be A a2 A 2 S it

6

AT 28
Jo PR E) AR T Bk B AR R R R R AL e, N REE2,%E
ZHR, WKL EiE R R EA

e

R IBERXETEL, o
Yo B SHT T, —H gm0 2R Q4
% — A4l %7501

V>

g
W18 AR T Btk R L P — AN MR E B A S, WYt 6 dEEAE R G
1«6 %fl 'Eﬂ"l /N CP 'P}‘ﬁ’l“/gﬂl ﬁﬂ‘zﬂ]'@i)ﬂ

T & A 5% AR ARE;
%*ﬁﬁﬁimsm, AT AL e 2 MAPAEEARX T, SAHEEX T
F— i \45?;%71‘/’ 0 — L SBAAFE R G915 B AT &
A% R B G HEAEAR N, 1% 5 A4 L5029 T oA QL3640 B 402 09 A48 T

¥, BARETEASANEHE - IBERXT SR T HEAE R

E12 8, BB ST A6 % — AT 15021
NA#F % 715020,

2

Vo

i

% — 4% % 715022
AR AS03, A FAIBLR A E Y AAIEEEX,

AF

1A% =
95



WO 2008/067734

15

43 502 F G4k 64 IGAE AL X T B 69 -1 E G AR K694 B A
K TP A AR E AR RATIRA

PCT/CN2007/003590

g5t % — 7
18 F ¥ 7T.503n

5 E42 8
FIAEEARIE R 9 3MAAE X, Z R 3E(E L U503 F 7T VA L3540 B 2 & 09
3%, 4B S5P P 6 H —4EE T $ 15031

WETFEA, B—ANBAFETLSANA FRIT—FIGEAER G T IHAL
= =
E AL 1] Eﬁ'ffi‘

% —4&1A-F % 715032

...... F NG

G E A E sk, BT RGEELERE, B& G

EHETE T 504, B FARBE G F R, EAEM P RHATEGEEN L
?b%*ﬁkﬁkzMV
W UL T

ﬁﬁ%k%%#f% Eﬁ*%%@%ﬁfﬁ$ﬁ¢&hMMR%%%
FERIEAT L AE R LB RMREFH L E MV, MV, MVy;
2% 7

PHREAAROIRALERE, BHRFEEEEIHE
HEFEF 505, A TaBFRANGEERE;

g
% 5T, 506, B TARIEPT A AR T 505 ik h e AL B A3
BeAH et LAy 2 e AT %A, %A 69 AL A
AR,

4o BB B A E T SR R A S, N AR

st RL 4 1T
EENBESE
R fo b A Mt S SRR AL RIS F1E 8, W
B AE R L F A F R AE e, Nt E GRS T
BB BAE, BRI, Rl B &
WB6HT T, doRAAE WP 095 A R it
WitA 3 B 04T R
S601.

R
(ER

A A A Hek A
#4720

z89,

SE A, W RALsE 6 %
HEAZM T IR R R A E R IREGERK
S602. 4 AARIER Z G IGEAE XA A 5 S AR F A Rt 4T

S F e
96



WO 2008/067734 PCT/CN2007/003590
16

RESHRTOEESLHAM, FHEER 0 OB ELLHAMR. 4
(AR 1 6 EE AAHAML. WK, 2 6090 A S AHALE; |

S603. HIBEFHMEITFE, EEAEM T RATERELE, LERBER
EFrEAE Y, BN EOEEELERE, XS EEEGATOE—A
BHHEE MV;

PABE ik, B i A A AL A R BB
KR, SRR EES EIEE, SoBEE BI85 QIR
s ESFHA TR GRIIEHRKE MVy, MV, MV;

S604. MIEMF 12 EA5 A FTA ABE £ B A5 0 0 MR AL B 15 4

S605. ARABFTik Bfhts B A5 Bat i 4 S AL RALA 5375 R AT D,
8y b 50 6 A

RARERALERE BRARE, NHERE LA R AL
BAARL, MR AR i A A5 SR IR IS 15 8, R
RAR T AR A LT — AR E T ERAF R, W5 0B X 1F &T
KIS, PR

WETH R, BRESH TR, Grbik e s b T Gds:

HEREAHALERLTS07, ATHAE—FHELS01F A4 69 5% DA%
HAE Tk B AR AT RO AEFRRGERA, BRRATETRALE
SR AT,

B 8 T, AR AR Yt iR B T SRR

S801. FRAhsHEMALIAD A, AH MM B IS Be A% S g R fifs B
158, BAEEAS AT S £ A E L,

S802. #RIE FALAL B A5 & P72 8 e 64 U] AL IR e A E e R LA

97



WO 2008/067734 PCT/CN2007/003590
: 17

ERSEER, Jo AR F Yo o WL AR IC BC A R MR IR AL A b
B, M3AT 53 S806 A AR R G EHABA T L ARAMR, TRLW
BIRMGH, |

4o R W) AR I Be A Sk R R F B A B, NI4T S803:
5803 Je FL LR AT 2T B 6 AR X A8 12 &

S804. ARIEHIAAE X8 715 &Aord B RAMAL BAZ Gt & AT AR R B
&4 bl le) T A AR

%%‘ﬁ%&ﬁm%ﬁ%r%%@@%mﬁ$ﬁ%ﬂ§%ﬁMf%@@
_%ﬁ%ﬁi%%%%é,ﬁ%ﬁﬁ%%@z%,M%%%ﬁT*ﬁi&
wmm,

0B 9 P, MEELIG) L ELEH A

B 901, A FHRAG A K% 6 AR,

FIBF %7, 902, T I 87 A AR A0 5 S 4 3L 180 B4R T B e 2 A6 SRGE R o

@%%,%%iﬂﬁﬁﬁ

FRATH T 903, A TSR E S 4G WUR) AR T AL Sk R R R RN, A
m*@ﬁ&ﬁﬂ%%ﬁﬁﬂ%fﬁ

Fk T 904, A TAMEBERXY, F—AFHEEEEe—8
FAE AR B |

R 905, F) T AR AD A S 6 LI FA I B 5 S R AR AL A
Hikey, HAEBRBEGREHATELWEMLR,

A, AR b M) RAL I B A SR ok F B AR kAT, ARAE
HEAER IR T4 ARG ELT 904 FREAR S GG A AL B2 &, Hhert
B RARAL BAZ &3t B & 87 A5 AR ALK Sy LR BURARAE s ARSE I LR T A

98



WO 2008/067734 PCT/CN2007/003590

AALMRAL & H K ARk,

ATR—LAME, AXPERSE—HSETHESFE, FTHENHF
WA EE, ATARTFREAEZRFIEABRAME, ZELEV AR
R HAET 6, HAESE— A EEF 0L, hiF—105 5160 A5 A
X AEEMHAR, TR BB AIBE AT E O TRME, MR S FRIAE T
SR ABAR P A 34 40 2 HE A 4 A ORI,

st FHB—NFBAAGMEE, BEFRGREFT SO %BT T
R EFE—H, XELRBEL, AOHALT:

st 1 Ao BAREATIGE N, =B A @ AL IEE RN, ETAA
BT B 3 894G A B BAE 7 X

VAL SAEEA B, LIEAE R B L IEAE A B, T 45°F &L
AW T X T A2 |

b=(-M+5F+5G-V); & & FRE b=Clip1((b+4)>>3);

b=(-W+5j+5G-V); RALHGTFRRMMA b=Clipl((b+4)>>3);

b=(-M+SF+5B-V); &4 FRME b=Clipl((b+4)>>3);

SE BT 6 IEME R B T AR A L EEH Xy 240404, Ho:

b=(-W+3N+8G-2V); R&4FRMA b=Clipl((b+4)>>3);

b=(-M+9F+9G-V); ﬁ%éﬁ%ﬁm‘uﬁ b=Clip1((b+8)>>4);

b=(M+TF+7G + V); &4 TRMME b=Clipl ((b+8)>>4);

o b Y RETT AR R F 6 k. 8 dhk S AfhAwdp al ARSB/AIE L 2B

ERFETURGE-ABRATRRMEAOHE, R RETEANEE
BEB KB, RBESRESEHFAMGAATHANE, RAHETUREGS
hE, |

5 E BHE YA B DI —AEE AR 0 — M RE AR Z 6
#£Fut, T T AD ( Absolute Difference ) /A %478, % % £ &40 RDO
Jaxf F SAD HIB1, BT % EEGRGAAEIN, EXET BBE GG

99



WO 2008/067734 PCT/CN2007/003590

19

&, MAAEIFE 4 AT it 42 F A 2R AR5 A X B M B ARk LB A
FHRERE, KRG B RIDHE, YA RDO Fiktyit AL ELE
& T SAD 7 i%.

4B 10 i, MEASREHELEELET T QAT EL:

HAES 1001, A TFAEE—AFIEEN R T LR T HEGES 6 Lo 3
x5 04— 4L AE A AR 012 BAZ 8

F—2 5 1002, RBEREGE Y ANEET Q5N RFHFHESHREY
B%ik FUME |

% %7 1003, AHH—2T 1002 KAFGPTA &L TRME, ®FL T
BARABAE ) PR A58 4 R AR 0 TOAUA

K, AAFRAHARAR TAsE ALY AT EA o B A F RAL B A
KA AE R, A, ERLY T LA TR BT AL RS
KALFRRRGEELA, NARNEEEOSELER AP RHER.

100



WO 2008/067734 , PCT/CN2007/003590

20

B A & K

1. —FrwiiE FUm % a7k, A4FMmAeT, ais T H3R:

WRABIR T 4G B ) FFF EAAAE XA 15 40 A0 B 1 S 04 AR AHE R 5 B 4T &
GEHE, KREBEEXATEG2RELALHAME, LV EERFBMAL
X ¥ £V H — B REAARG B O FAR);

WA B P B A A A S B et A R 4 B A
8o, KBS E SRR T I F AT B HMRF I e A Seat 0 &
MEEEELE L

ARG EGCEEERESBELEFLETRABERKEEML L, R
iR BAAL BAT B Fo st T 4G AL T Be 5 S 560 A0 BT 245 0 AR R A e

2. doA I ER | ATk ik, RHAEET, YATRRMAZ B EAH A
MREAEE LN, ERATHAN, FiERhis BAE G BB E AL
AR HAEAR RIS 715 &S BE| BH AT

3. deBRABR | BrR Mk, RRET, REBE-ANFIBEOIRE
BREHAZMGAKIES, MAKIBRDOFATS, REELLESRD
42 ) K 40 B i HA0 5 308 60 S5 AR AT i A A8 8 69 FRAMA,

4. JoBARR 1 AT ik, ERLET, E-NFBEGIEE,
EHEF O LR —FF R aABEIEEEEN AL, RBLCHARZL
KWHEAES, MEAFEBRENOHEATE, HRBEHIEB WG KGASF
e ARAR AL T A AL AT S AR R & 6 TRAMA,

5. dei Rl B R | FFE M Tk, BAEET, sME—AABmY s hE,
SR AEEO S BT ELCHAZI MG HAKIES, KNAKESREHH
AIFds, BB AHKIE S W KOF AR EABEHA, BAEBESE
PR —AFREBESREEENAK, RBHTA SRBEFRBIZAKY
AR, NEHEERANSRIGEH AT, RBEAFEEHEIKY

101



WO 2008/067734

PCT/CN2007/003590
2
W e P AR L 3K 8 6 3 AEAF AT FOZ A A5 R F e9 FRRUE
6. A F| &
i
7. i
EAHEAEAR

8. FeA A
Tk,

EHEPTRFBEAER, RH A EIGE T & &G B ML B AT S A
9. JoAnAf

2R 3.4 RS TR E, LTHEET, ABMEFHG—N

K 6 Frikthrik, LHAEET, bk iEsig E A A b A
B 1 B RS 43

KPR ey ik, LAFEET, PR F% B sk 4 % kX
§€¢n

K2Ry ik, HAFEET, PR IBEEXIE =13
—Fpda R R R, 0iF
BAAMEL, L EAET, AR ELOIE:

% — B,
-—/\4%:}&5{}1 & FE AT L8 *éﬂ;fa‘ﬂﬁﬁ-/i'\é’lb_ﬁ 1z &

FEAELE WA
F R, BT AR TR AP IEEAEX P, Xﬁﬁﬁ&?&

& A6 R R AT A

SEEBEALT, A TRIBETHE Y BFEEAREX,
it 3 U B A 0 AR X AT L 0 R F I AR A2 B A2

S ANF R B A
Exf 5% — B4 T
BHEITEA, A TFRBEHE 5%, ASAEW T IATERENL K
FAL WA AR AR F B A S, R IR RS
AR B AAEAMA P RALWU RAL SR T Ao A 3k,
#1845 8,

@GFELL, ATAMEERELES
12 B 15 &;
AL

#E&*¢
513 B\ 2 B 6 1%

Ao &G 1L EA3
B BEAT Y 25

A T AR P& iR AL B A2

ik RAL

xt RL 64 A IT Bt S s 2t % w7

102



WO 2008/067734 PCT/CN2007/003590

.22

1. $eBAIRR 10 TRMRE, AHEET, HAMERREERFLH—
AR EA BIE I, Rk S AT AL R s BAS O3t B e 18 E A A
HAME G BEAL RS 715 G RDB LA,

12, JoB A 2R 11 AR E, B4 EET, A REL O

EREHAMELA, B TRE —BHR P 540 R OB AL
b kAL B R4 R E BRR R R EAA

13, 4 HERUFAGEE, JAHEET, FikH = FME LT T
QAR FNAET IR, B NAHT RS AR T AR IBEE R,
T &5 E A R 015 B 45 &, |

14, JRABRFRGEE, LHIEET, HEMREBALE AT
VL ELIEAR B B AT A, B AT A F AT — A B AR
Kt - F AL 52, -

15, —HMRE5%, RAEET, Gt THE:

SRR 3 A7 AR h B b T B A% et A 4 A A5 B 15

FARYE R AMhs B A 05 th A AEAD B 13 64 L 9] AR I B 5 e 4 A 1R
ERATEAL R, AIER A AT d IR IS 15 &

AR A HAR R A8 15 LA 5 40 SR B A R e 13 BAS B A0 i Ak
o 45 8t 5 5 9 AR A B 4 e 4 L I) TRV HE AA

AR A7 75 AT 195 44 L ) FORIAE AELAR A 2 A7 34 BB 45

16. 4o HER 15 PRkl ik, RMAEET, FEFET O SHT
FIT i R AR S 64 O] SRAR IE Be A 3k R AR AR IR B A% S, RIARAE AR
FH AR E AT .

103



WO 2008/067734 PCT/CN2007/003590

23

17, 4o LR 15 PRk ik, RBAEE T, ik B E R KTk,

18, —FMALEE, QIEBIKEL, A TEKGRANER, 4tk
F, FRMAEEEOH:

%%ii,H%H%%i@%#hm%%ﬂ@@%%%ﬂ%%ﬁﬁﬁ%v
REHERFERREEST RISEFERE T A AE R, FadFs

REAT 7, T A A A ) A o L] S A I B A R A A
B AA ST, AR W AT IS A X A8 15

B30, ATHMEEEHEY AEEEXY, SEEEXFHE—A
B AR A A 4 — LA R B4 B AS 4

WAL, T AR B A5 S o L) A D e 2k AR AR
AR, AR AR 5B

S, AR A B R AR IS0 A b AR TR T B B
o, IR AT RIBUIALRAE 15 G 80 SR AR A1 B 15 S AR if
Bt AT St 2 A ARSI B 40 WL TR A, FEARAE 3% PRI )
HAMRA T S TR, |

19. —HpBEHET %, EHEET, GitTHR:

ARABIR 04 B BAHE1E 5 6 4 B ST AE R A8 60 B B FAUE

TP ATA S FROMA, SRk 4RI W 69 RAAENE A TR B IA 0 R T A

- R FIRA _
200 — SR EFBELEEE, AT, 635

HER, BT HEBE N FEEI BT ALY ESIBEEFT & LA R
6 — L FEIAAF RO B A2 8
-3, BAFRIBRZTGE S BANBAT RN ERAEFAS B LY

104



WO 2008/067734 PCT/CN2007/003590

BBk TRMME;
F =, stArR S —FARFITA EATRMEA, ST 6 RAmR
BN A P i s 3648 69 1 F FE AR TRRIMAL,

105



WO 2008/067734

PCT/CN2007/003590

©® & ©
®» ® ©

A 2

106




WO 2008/067734 PCT/CN2007/003590

2/5

AR SRR A A% B g At At |
MR EE, FRSEXTHIRELSSHFRE

RBEHEN Tk, AR RRER A FaT ey | 502
FHRELBEELE A BRELELE _
' \ ‘ "" — e S403
AERFCLERE LA SR ELBE LY RERNEERE |
&
: —Y — S404
AR P iR RARAL B A3 & ] B 69 R AL e B R shat AT Skt |
ATY A
A 4

107



WO 2008/067734 PCT/CN2007/003590

3/5
501 504 505 506
> iESHEH R B
1 (_J 503
5031 Séiz f&"n
N et | Ry sl N sl s *
% 3 : PEREAE L
# = o || =
- 5021 . ‘ 31)_)22 » : ‘5\(32n
F AT FoAMT | | FNAMT
¥ ¥ L3
B
- ' S601
BEREMF RS RBERGEE R REGESEL - Y
A ARAR AR EMSF DR R ans | 00
S FEE, FAEEXTHIRELALHAML
: ) ' S603
RABIE Y& ik, U4 2] AL L Be A shnt i ¢4 )
BBELERLE BRELEREE
AT . " . s604
MERELBRE SR A SR EEERE P RFRNAZER .y
B A '
’ S605
AR P R RAAS BAZ &oxt B 69 SR AL L B A et B AT m kit |
R |
A 6

108



WO 2008/067734 PCT/CN2007/003590

4/5
501 507 504 505 (—-5106
) EHEI R >
T ' 0
R 5031 5032 503n
% oy % %ﬁﬁ **was{f% ENISILT
— - P .
“1 1 EP | e wr |l e | Pzl | ®
% # 7 \ X 7y 7 | FAKE
> A T
% o _J % 52
% % 5021 5022 5020 < 7L
T #—air | [#-aur | [ #newT
7T # ¥ 7, $ A :
B 7

%521 BAENCAIN AL, AL AL & ;:; q’ﬁ‘f‘#ﬁ’iﬂﬁ'ﬁj{;ﬁ }/\1880]
5 &

$802

SRR UG B sk R %K
18 & IKFe A K3k

S803
FE AL TR AT i 2L 0 AR K AR 715 & —~J
v S804

RIBFERE I T é%nﬂﬁﬁ%uﬁuaﬁ LA |
B 64 WA TR A AR

i S80S

ARIEZ PR TR AR AL TR LA R R A% —J
v S806
#&#%%4%%*%#’\%5%? HHAE RS —J
A 8

109



WO 2008/067734

PCT/CN2007/003590

sis.
901 902 903 l 905
~ Mo v
B | H| |(®m]| | @
AR AREARE:
% -2 % - A
e e U e
o ‘.
904[\/ ﬁ'ﬁ%"‘ﬁft
K9
b1 1003
f |
%7, 1002
}
B % —1001

110



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2007/003590

A. CLASSIFICATION OF SUBJECT MATTER

HO04N7/32 (2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC: HO4N, GO6F

Documentation searched other than minimum documentation to the exient that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

WPI; EPODOC; PAT; IEEE: interpolate, predict, inter, frame, code, compress, direct, match; CNKT; CNPAT

C. DOCUMENTS CONSIDERED TO BE RELEVANT

(30.03.2006) the whole document

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X CN1207634A ( VICTOR CO OF JAPAN) 10 Feb. 1999 (10.02.1999) description| 19,20
page 4 paragraph 2
Y 1-18
Y CN1453725A (MICROSOFT CORP) 05 Nov. 2003 (05.11.2003) description page| 1-18
2 paragraph 6
A W02006033084A2(KONINK PHILIPS ELECTRONICS NV) 30 Mar. 2006 1-20

] Further documents are listed in the continuation of Box C.

See patent family annex.

Special categories of cited documents:
“A” document defining the general state of the art which is not

considered to be of particular relevance

“B” earlier application or patent but published on or after the
international filing date

“L” document which may throw doubts on priority claim (S) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

“O” document referring to an oral disclosure, use, exhibition or
other means

“P” document published prior to the international filing date

but later than the priority date claimed

“T”  later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the

invention

“X” document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to involve

an inventive step when the document is taken alone

document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such
documents, such combination being obvious to a person
skilled in the art

oy

“& "document member of the same patent family

Date of the actual completion of the international search
27 Feb. 2008 (27.02.2008)

Date of mailing of the international search report

13 Mar. 2008 (13.03.2008)

Name and mailing address of the ISA/CN

The State Intellectual Property Office, the P.R.China

6 Xitucheng Rd., Jimen Bridge, Haidian District, Beijing, China
100088

Facsimile No. 86-10-62019451

Authorized officer
WANG Ke
Telephone No. (86-10)62411511

Form PCT/ISA/210 (second sheet) (April 2007)

111




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2007/003590
Patent ]?ocuments referred Publication Date Patent Family Publication Date
in the Report
CN1207634A 10.02.1999 EP0895424A2 03.02.1999
JP11055678A 26.02.1999
JP11075201A 16.03.1999
KR19990014322A 25.02.1999
US6157676A 05.12.2000
KR100289899B 15.05.2001
CN1501717A 02.06.2004
CN1134991C 14.01.2004
EP0895424B1 31.10.2007
JP2900998B2 02.06.1999
JP2900999B2 02.06.1999
DE69838630D 13.12.2007
CN1453725A 05.11.2003 EP1353513A2 15.10.2003
US2003194011A1 16.10.2003
JP2003339050A 28.11.2003
KR20030081119A 17.10.2003
EP1353513B1 14.06.2006
DE60306011D 27.07.2006
DE60306011T2 05.10.2006
US7116831B2 03.10.2006
KR100593344B1 26.06.2006
ES2266665T3 01.03.2007
ES2269850T3 01.04.2007
EP1353514A2 15.10.2003
EP1353514B1 07.12.2005
US2003194010A 16.10.2003
US7116831B 03.10.2006
US2003194009A 16.10.2003
US7110459B 19.09.2006
US2003202607A 30.10.2003

Form PCT/ISA/210 (patent family annex) (April 2007)

112




INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2007/003590
Supplemental patent family annex:
Patent Documents referred Publication Date Patent Family Publication Date
in the Report

EP1359763A2 05.11.2003

EP1359768A1 05.11.2003

CN1455349A 12.11.2003

CN1238799C 25.01.2006

CN1456999A 19.11.2003

CN1456992A 19.11.2003

CN1238798C 25.01.2006

JP2003333599A 21.11.2003

JP2003333604A 21.11.2003

JP2003333603A 21.11.2003
AT312479T 15.12.2005
DE60302602D 12.01.2006
ES2254811T 16.06.2006
HK1059856A 23.06.2006
DE60302602T 29.06.2006
AT330430T 15.07.2006
AT336144T 15.09.2006
DE60307354D 21.09.2006
HK1059857A 13.10.2006
HK1060241A 01.12.2006

DE60307354T 14.12.2006
AT350860T 15.01.2007
DE60310800D 15.02.2007
HK1060242A 20.04.2007
EP1359763B1 03.01.2007
EP1359768B1 09.08.2006

WO02006033084A2 30.03.2006 EP1794715A2 13.06.2007
KR20070068409A 29.06.2007

CN101027691A 29.08.2007

Form PCT/ISA/210 (extra sheet) (April 2007)

113




E R R &

EE
PCT/CN2007/003590

A. EFIHIH 2

HO4N7/32 (2006.01)i
R E R R 2R RAPC) T RN R E R KH IPC 228

B. &g

R A BARIR B SIR(F 2 RRGA225)
IPC: HO4N, GOG6F

AL TR 3R 4T A SR KR B SR LA B AR 2R SR

EEFRRANERNEFREEREGURENER, AERNRERE e )
WPI; EPODOC; PAJ; IEEE: interpolate, predict, inter, frame, code, compress, direct, match
CNKT; CNPAT: fifH, W3E, TR, Wile, 45, K4, 7M., G

(30.03.2006) &3

C. HXXH
¥ R+ SRS, BE, EHEHRE% SR AR R

X CN1207634A (HAMERHRRSH) 10.2 B 1999 (10.02.1999) HEBIHES | 19,20

AT 2 B

1-18

CN1453725A (B#KZAH) 065,11 A 2003 (05, 11.2003) B 2 T 6 | 1-18

B’
A W02006033084A2(KONINK PHILIPS ELECTRONICS NV)30.3 B 2006 1-20

O HAsofbE CRMLETHFIH.

X RREEFIHAF

* 5| SCA R SR AL

“A” WHRERRERIRTR T I SoR—BeRaS st

“E” 7EERHITE SRR e AT HES SRR e Al

“L” ATAERHL AL KM B IRBE LR, AT RS R
BRSO 2048 BT 5| B B EE B A AR i 5]
RIS

“T EHTE AR ZE AT, SHREA R BT
R R 2 R R BT R SO

“X» FERIARSREOSCHE, BRI, AEERRFH
BEARRF D RA AR Gk

v REAAERICN, HEXMHE A RRE SR REM
Ser I LR g5 &%t F A UIRE AR N B o0 B 5 LA

27.2 A 2008 (27.02.2008)

“O” BROLAF. HH. RESIHMITRNATFHCH BRGP R PRRA g
“P” AMTH AT B E B EBTHRERBRARENH &7 RRENR M
I i 2% Sz 58 A H 38 E e 2R 1R 5 R 25 H 3

13.3 H 2008 (13.03.2008)

rhde N RILAE B R 4R AURISA/CN)
o B bR T U B B TAFEE 4R 6 2 100088

£HES:  (86-10)62019451

i

ERER

£

HiEEg: (86-10) 62411511

PCT/ISA/210 (3 2 TT) (2007 £E 4 A)

114



—
Eﬁg;ﬁ#‘i\;ﬁi . Eﬁl;%?/ CN2007/003590
KRR A I FBS A INEE:
SR
CN1207634A 10.02.1999 EP0895424A2 03.02.1999
JP11055678A 26.02.1999
JP11075201A 16.03.1999
KR19990014322A 25.02.1999
US6157676A 05.12.2000
KR100289899B 15.05.2001
CN1501717A 02.06.2004
CN1134991C 14.01.2004
EP0895424B1 31.10.2007
JP2900998B2 : 02.06.1999
JP2900999B2 02.06.1999
DE69838630D 13.12.2007
CN1453725A 05.11.2003 EP1353513A2 15.10.2003
US2003194011A1 16.10.2003
JP2003339050A 28.11.2003
KR20030081119A 17.10.2003
EP1353513B1 14.06.2006
DE60306011D 27.07.2006
DE60306011T2 05.10.2006
US7116831B2 . 03.10.2006
KR100593344B1 26.06.2006
ES2266665T3 01.03.2007
ES2269850T3 01.04.2007
EP1353514A2 15.10.2003
EP1353514B1 07.12.2005
US2003194010A 16.10.2003
US7116831B 03.10.2006
US2003194009A 16.10.2003
US7110459B 19.09.2006
US2003202607A 30.10.2003
EP1359763A2 05.11.2003
EP1359768A1 05.11.2003
CN1455349A 12.11.2003
CN1238799C 25.01.2006
CN1456999A 19.11.2003
CN1456992A 19.11.2003
CN1238798C 25.01.2006
JP2003333599A 21.11.2003

PCT/ISA/210 F(FRER M) (2007 45 4 B)

115




MR HIEE

RERMRE PCT/CN2007/003590
42 Rl I B
ﬁ%?i?;f @ ATHY RIgEF] ' NGIER '
JP2003333604A 21.11.2003
JP2003333603A 21.11.2003
AT312479T 15.12.2005
DE60302602D 12.01.2006
ES2254811T 16.06.2006
HK1059856A 23.06.2006
DE60302602T 29.06.2006
AT330430T 15.07.2006
AT336144T 15.09.2006
DE60307354D ' 21.09.2006
HK1059857A 13.10.2006
HK1060241A 01.12.2006
DE60307354T 14.12.2006
AT350860T 15.01.2007
DE60310800D 15.02.2007
HK1060242A 20.04.2007
EP1359763B1 03.01.2007
EP1359768B1 09.08.2006
WO02006033084A2 30.03.2006 EP1794715A2 13.06.2007
KR20070068409A 29.06.2007
CN101027691A 29.08.2007

PCT/ISA/210 R(HINT) (2007 4E 4 )

116



Electronic Acknowledgement Receipt

EFS ID: 42921509
Application Number: 17328750
International Application Number:
Confirmation Number: 8335

Title of Invention:

MOTION PREDICTION IN VIDEO CODING

First Named Inventor/Applicant Name:

Kemal Ugur

Customer Number:

10949

Filer:

Guy Randall Gosnell/Kristen Mims

Filer Authorized By:

Guy Randall Gosnell

Attorney Docket Number: 042933/74925-US-CNT5
Receipt Date: 07-JUN-2021
Filing Date: 24-MAY-2021
Time Stamp: 21:15:31

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document ... . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
345836
1 560470_IDS.pdf yes 7

€22783c5170d130a2a49a6438b7c14ed254]
baecO

117




Multipart Description/PDF files in .zip description
Document Description Start End
Transmittal Letter 1 2
Information Disclosure Statement (IDS) Form (SB08) 3 7
Warnings:
Information:
1990306
. 560470_WO02008067734A1_1.
2 Foreign Reference PDF no
0e8f5ad2d6328239e40555e666478912592
53ed6
Warnings:
Information:
1206613
3 Non Patent Literature 560470_Toivonen_1.PDF no
a57ad243dd02bff084998318387a13c8d35
b92f6
Warnings:
Information:
269017
4 Non Patent Literature 560470_Alvarez_1.PDF no
8ad15200ebf8bda3d8a4b61f9285008db1
469c8
Warnings:
Information:
389291
5 Non Patent Literature 560470_Lopez1_1.PDF no
8489afd80258098fbfa59842bd48ad77c8a2]
35e5
Warnings:
Information:
322726
6 Non Patent Literature 560470_Lopez2_1.PDF no
35be7e41fbdd836b9863000c73054de59d
586b6d
Warnings:
Information:
622310
7 Non Patent Literature 560470_Wang_1.PDF no
23e33cabbdfab595¢93e8015de9827dda20)
Warnings:

118




Information:

770407

8 Non Patent Literature 560470_Chen_1.PDF no 26

4bd25966b6d1a33ec57fb618315f1a22c9b|

Warnings:

Information:

626227

9 Non Patent Literature 560470_Chiu_1.PDF no 29

fb5a87e7ed6f57bcd8c114bdazbbsfbe398
e8081

Warnings:

Information:

327880

10 Non Patent Literature 560470_Tsung_1.PDF no 4

74a03989007d17f591a74277d77cae31ed o
04a3

Warnings:

Information:

111983

1 Non Patent Literature 560470_Yang.pdf no 4

4fe47c18905e41b2403883f8d3b89141758|

Warnings:

Information:

Total Files Size (in bytes){ 6982596

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

119




Attorney’s Docket No. 042933/560470 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re: Ugur et al. Confirmation No.: 8335

Appl. No.: 17/328,750 Group Art Unit: 2488

Filed: May 24, 2021 Examiner: To Be Assigned
For: MOTION PREDICTION IN VIDEO CODING

Submitted via EFS-Web
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT
CITATION UNDER 37 C.F.R. § 1.97

Attached is a list of documents on form PTO-SBO0S.
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any application(s) upon which the present application directly relies for an earlier effective filing
date under 35 U.S.C. § 120. It is noted that 37 CF.R. § 1.98(d) establishes that copies of
documents previously submitted to, or cited by, the Office during prosecution of the above
application(s) are not required to be furnished; however, copies of such documents will be
furnished upon request. Also attached is a translation or a concise explanation of each non-English
language document.

It is requested that the Examiner consider these documents and officially make them of
record in accordance with the provisions of 37 C.F.R. § 1.97 and Section 609 of the MPEP. By
identifying the listed documents, Applicant in no way makes any admission as to the prior art
status of the listed documents but is instead identifying the listed documents for the sake of full
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In accordance with 37 C.F R. § 1.98(d) the above application(s) are properly identified in
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17/328,750 05/24/2021 Kemal Ugur 042933/74925-US-CNT5
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Nokia Corporation and Alston & Bird LLP
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One South at The Plaza, 101 South Tryon Street 0000001282950
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Charlotte, NC 28280-4000

Title:MOTION PREDICTION IN VIDEO CODING

Publication No.US-2021-0281869-A1
Publication Date:09/09/2021

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTQO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and

the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through

the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application
Information and Retrieval (PAIR) system. The direct link to access this status information is currently
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only
be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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Application No. Applicant(s)

17/328,750 Uguret al.
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
PETER D LE 2488 No

-- The MA/LING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING
DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing
date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status
1) Responsive to communication(s) filed on 05/24/2021.
L3 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon
2a)(]J This action is FINAL. 2b) v This action is non-final.

3)O An election was made by the applicant in response to a restriction requirement set forth during the interview
on ; the restriction requirement and election have been incorporated into this action.

4)[O Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under £x parfe Quayte, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s) 1-36 is/are pending in the application.

5a) Of the above claim(s) _____is/are withdrawn from consideration.
6) (J Claim(s) ____ is/are allowed.
7) Claim(s) 1-36 is/are rejected.
8) [ Claim(s) _____is/are objected to.
9) O Claim(s) are subject to restriction and/or election requirement

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers
10)(0J The specification is objected to by the Examiner.
11)@ The drawing(s) filed on 05/24/2021 is/are: a)l¥) accepted or b)(] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
Priority under 35 U.S.C. § 119

12)(0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)dd All b)(J Some**  ¢)J None of the:
1.0 Certified copies of the priority documents have been received.
2.0 Certified copies of the priority documents have been received in Application No.

3.(0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).

** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) [J Notice of References Cited (PTO-892) 3) (J Interview Summary (PTO-413)
Paper No(s)/Mail Date
2) Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4 O Oﬂ?er' ()
Paper No(s)/Mail Date 06/07/2021, —_—
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20221102
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Notice of Pre-AIA or AIA Status

The present application is being examined under the pre-AIA first to invent provisions

Claims 1-36, filed on 05/24/2021 are pending.

Double Patenting

The nonstatutory double patenting rejection is based on a judicially created doctrine
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or
improper timewise extension of the “right to exclude” granted by a patent and to prevent possible
harassment by multiple assignees. A nonstatutory obviousness-type double patenting rejection
is appropriate where the conflicting claims are not identical, but at least one examined
application claim is not patentably distinct from the reference claim(s) because the examined
application claim is either anticipated by, or would have been obvious over, the reference
claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re
Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225
USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); Inre
Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington,418 F.2d 528, 163
USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) may

be used to overcome an actual or provisional rejection based on a nonstatutory double patenting
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ground provided the conflicting application or patent either is shown to be commonly owned
with this application, or claims an invention made as a result of activities undertaken within the

scope of a joint research agreement.

Effective January 1, 1994, a registered attorney or agent of record may sign a terminal

disclaimer. A terminal disclaimer signed by the assignee must fully comply with 37 CFR

3.73(b).

L. Claims 1, 7,13, 19, 25 and 31 are provisionally rejected on the ground of nonstatutory
obviousness-type double patenting as being unpatentable over claim 1 of U.S Patent No.
11,019,354 (U.S Patent Application No. 16/729974) and U.S Patent No. 10,523,960 (U.S
Patent Application No. 15/876495). Although the conflicting claims are not identical,
they are not patentably distinct from each other because the mstant claims are similar to
the claims in the U.S Patents to meet the Limitations claimed in the instant application.
Table 1 shows comparison between the instant claims and the copending application

claims

This is a provisional obviousness-type double patenting rejection because the conflicting

claims have not in fact been patented.

Table 1: Claim Comparison: Appl. 17328750 v Appl. 16/729974 and Appl. 15/876495
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Claims: Appl 17328750

Claims: Application
16/729974 (US Pat.
11,019,354)

Claims: Application
15/876495 (US Pat.
10,523,960)

1. A method for encoding a
block of pixels, the method
comprising:

determining, for a current
block, a first reference block
based on a first motion vector
and a second reference block
based on a second motion
vector, wherein the pixels of
the current block, the first
reference block, and the
second reference block have
values with a first precision;

using said first reference
block to obtain a first
prediction, said first
prediction having a second
precision, which is higher
than said first precision;

using said second reference
block to obtain a second
prediction, said second
prediction having the second
precision;

obtaining a combined
prediction based at least
partly upon said first
prediction and said second
prediction;

decreasing a precision of said
combined prediction by
shifting bits of the combined
prediction to the right; and

1. A method for decoding or
encoding a block of pixels,
the method comprising:

determining a first reference
pixel location in a first
reference block and a second
reference pixel location in a
second reference block,
wherein the pixels have
values with a first precision;

using said first reference pixel
location to obtain a first
prediction, said first
prediction having a second
precision, which is higher
than said first precision;

using said second reference
pixel location to obtain a
second prediction, said
second prediction having the
second precision;

obtaining a combined
prediction based at least
partly upon said first
prediction and said second
prediction; and

decreasing a precision of said
combined prediction by
shifting bits of the combined
prediction to the right.

1. A method for decoding or
encoding a block of pixels,
the method comprising: for
the block of pixels,
determining a first reference
pixel location in a first
reference block and a second
reference pixel location in a
second reference block,
wherein the pixels have
values with a first precision,
and wherein the first precision
indicates a number of bits
needed to represent the values
of the pixels; using said first
reference pixel location to
obtain a first prediction, said
first prediction having a
second precision, which is
higher than said first
precision; using said second
reference pixel location to
obtain a second prediction,
said second prediction having
the second precision, wherein
the second precision indicates
the number of bits needed to
represent values of said first
prediction and values of said
second prediction; obtaining a
combined prediction based at
least partly upon said first
prediction and said second
prediction; and decreasing a
precision of said combined
prediction by shifting bits of
the combined prediction to the
right.
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encoding residual data in a
bitstream, wherein the
residual data is determined
based upon a difference
between the combined
prediction and the block of
pixels.
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Conclusion
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See form 892.

Any inquiry concerning this communication or earlier communications from the
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information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.
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Ref # Hits [Search Query DBs Default Plurals British Time Stamp
Operator Equivalents
L2 1 13/344893.app. (US-PGPUB; USPAT) |OR ON ON 2015/07/15
09:24 PM

L3 6190 (HO4N19/42 OR (US-PGPUB; USPAT) |OR ON ON 2015/07/15
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H04N19/577).CPC.
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L6 4897 (bit NEAR2 pixel) WITH [(US-PGPUB; USPAT) [OR ON ON 2015/07/15
(resolution precision) 09:49 PM

L7 7265 ((bit NEAR2 pixel) (bit [(US-PGPUB; USPAT) [OR ON ON 2015/07/15
NEAR2 depth)) WITH 10:35 PM
(resolution precision)

L8 160 (((bit NEAR2 pixel) (bit [(US-PGPUB; USPAT) [OR ON ON 2015/07/15
NEAR2 depth) (number 10:37 PM
NEAR?2 bits)) WITH
(resolution precision)

WITH (predict$3))

L9 8 ("6512523"|"201000027 [(US-PGPUB; USPAT) [OR ON ON 2015/07/15
70"|"20100086027"|"20 10:48 PM
090087111"|"6539058"|
"20090257503"|"20080
089417"|"20100086027
"|"20130142262").PN.

L10 1 L9 and L7 (US-PGPUB; USPAT) |OR ON ON 2015/07/15

10:59 PM

L11 100132 (((bit NEAR2 pixel) (bit [(US-PGPUB; USPAT) [OR ON ON 2015/07/15
NEAR2 depth) (number 11:31 PM
NEAR2 bits) (bit
NEAR2 length)) WITH
(determin$3 conver$5
increas$3 increment$3
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L12 2914 (((bit NEAR2 pixel) (bit [(US-PGPUB; USPAT) [OR ON ON 2015/07/15
NEAR2 depth) (number 11:32 PM
NEAR2 bits) (bit
NEAR2 length)) WITH
(determin$3 conver$5
increas$3 increment$3
decreas$3
decrement$3) WITH
(predict$3 precision) )

L13 1 13/344893.app. AND (US-PGPUB; USPAT) |OR ON ON 2015/07/15
(predict$3 WITH 11:51 PM
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L14 90 (((bit NEAR2 pixel) (bit [(US-PGPUB; USPAT) [OR ON ON 2015/07/15
NEAR2 depth) (number 11:56 PM
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L15

L16

L17

L18

L19

L20

L21

806

716

546

509

14

5180

219

NEAR?2 bits) (bit
NEAR2 length)) WITH
(determin$3 conver$5
increas$3 increment$3
decreas$3
decrement$3) WITH
(predict$3 precision) )
SAME (inter$2predict$3
intra$2predict$3
inter$2frame
intra$2frame)

(((bit NEAR?2 pixel) (bit
NEARZ2 depth) (number
NEAR2 bits) (bit
NEAR2 length)) WITH
(predict$3 precision) )
SAME (inter$2predict$3
intra$2predict$3
inter$2frame
intra$2frame)

L15 not L14

(((bit NEAR?2 pixel) (bit
NEAR2 depth) (bit
NEAR2 length)) WITH
(predict$3 precision) )
SAME (inter$2predict$3
intra$2predict$3
inter$2frame
intra$2frame)

(((bit NEAR2 pixel) (bit
NEAR2 depth) (bit
NEAR?2 length)) WITH
(determin$3 calculat$3
conver$5 precision) )
SAME (inter$2predict$3
intra$2predict$3
inter$2frame
intra$2frame) SAME
(predict$3)

(((bit NEAR2 pixel) (bit
NEAR2 depth) (bit
NEAR?2 length)) NEAR3
(determin$3 calculat$3
conver$5 precision) )
SAME (inter$2predict$3
intra$2predict$3
inter$2frame
intra$2frame) SAME
(predict$3)

(((bit NEAR2 pixel) (bit
NEAR2 depth) ) NEAR3
(determin$3 calculat$3
conver$5 precision) )

(((bit NEAR2 pixel) (bit
NEARZ2 depth) (bit

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2015/07/16
12:44 AM

2015/07/16
12:44 AM

2015/07/16
12:46 AM

2015/07/16
01:42 AM
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01:43 AM

2015/07/16
01:53 AM

2015/07/16
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L22

L23

L24

L25

L26

L27

L28

L29

L34

580

539

44

231

21

NEAR?2 length)) NEAR3
(determin$3 calculat$3
conver$5 precision) )
SAME (predict$3)

(((bit NEAR2 pixel) (bit
NEAR2 depth) ) NEAR3
(determin$3 calculat$3
conver$5 precision) )
SAME precision

(((bit NEAR2 pixel) (bit
NEAR2 depth) ) NEAR3
(determin$3 calculat$3
conver$5 precision) )
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(((bit NEAR2 pixel) (bit
NEAR2 depth) ) NEAR3
(determin$3 calculat$3
conver$5 precision) )
WITH precision WITH
offset WITH shift$5

"20100086027".pn.

13/344893.app. and
(precision)

13/344893.app. and
(precision WITH
(predict$3
bi$2predict$3))

((((bit NEAR2 pixel) (bit
NEAR2 depth) (number
NEAR?2 bits) (bit
NEAR?2 length)) NEAR2
(determin$3 conver$5
increas$3 increment$3
decreas$3
decrement$3 scal$5))
WITH (predict$3
precision) ) SAME
(inter$2predict$3
intra$2predict$3
inter$2frame
intra$2frame)

(round$3 WITH
(bit$2depth precision)
WITH bit WITH (add$5
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("20020171737"|"20040
028286"|"20040179738
"|"20040212703"|"2006
0038826"|"2006016469
9"|"20080025630"|"200
80266413"|"200802786
07"|"20090021611"|"20
110050969"|"20120075
506"|"20120099001"|"4

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)
(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)
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ON
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ON

ON
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2015/07/16
01:54 AM

2015/07/16
01:55 AM

2015/07/16
02:02 AM

2015/07/20
06:36 PM
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01:55 PM
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03:39 PM

2016/04/14
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2016/05/27
12:13 PM
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972260"|"5157732"|"55
98482"|"5887084"|"594
3170"|"6122314"|"6211
515"|"7362911").PN.

L35 5 ("20100111182"|"20090 |(US-PGPUB; USPAT) [OR ON ON 2016/05/27
257503"|"20100086027 12:18 PM
"|"6512523"|"6539058").

PN.

L36 9 ("6512523"|"201000027 | (US-PGPUB; USPAT) [OR ON ON 2016/05/27
70""20100086027"|"20 12:20 PM
100111182"|"20090087
111"|"6539058"|"20090
257503"|"20080089417
"|"20100086027"|"2013
0142262").PN.

L37 26 ((encod$5 decod$5 (US-PGPUB; USPAT) |OR ON ON 2016/12/03
cod$5) SAME 01:12 AM
(reference) SAME
(fraction$5 pel
interpolat$5) SAME
(add$5 sum$5
combin$5) SAME
(shift$5 WITH right))

L38 0 15/250124.app. (US-PGPUB; USPAT) |OR ON ON 2016/12/03

01:14 AM

L41 1 15/490469.app. (US-PGPUB; USPAT) |OR ON ON 2017/08/28

12:05 PM
L42 5 "13344893" "15250124" [(US-PGPUB; USPAT) |OR ON ON 2017/08/28
04:29 PM

L43 84 (predict$5 WITH (US-PGPUB; USPAT) |OR ON ON 2017/09/04
interpolat$5 WITH 06:37 PM
(combin$8 add$5)

WITH (shift$5 divi$8))

L46 7 "13344893" "15250124" [(US-PGPUB; USPAT) |OR OFF OFF 2018/07/25
"15490469" "15876495" 01:43 PM

L47 24 (deblock$5 (US-PGPUB; USPAT) |OR OFF OFF 2018/07/25
de$2block$5) WITH 06:04 PM
(edge boundary) WITH
(intra$2predict$5)

L48 252 (deblock$5 (US-PGPUB; USPAT) |OR OFF OFF 2018/07/25
de$2block$5) WITH 06:05 PM
(edge boundary) WITH
(intra$2predict$5
intra$2block
intra$2frame
intra$2picture intra)

L49 490 (deblock$5 (US-PGPUB; USPAT) |OR OFF OFF 2018/07/25
de$2block$5) WITH 06:13 PM
(edge boundary) WITH
(two double)

L50 443 (deblock$5 (US-PGPUB; USPAT) |OR OFF OFF 2018/07/25
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(edge boundary) WITH
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L51

L52

L53

L54

L55

L56

L57

L58

601

520

114

24

550

234

(filter$5)

(deblock$5
de$2block$5) WITH
(edge boundary) WITH
(two double second)
WITH (filter$5)

(deblock$5
de$2block$5) WITH
(edge boundary) WITH
(two double second)
WITH (filter$5) WITH
(block$5)

(deblock$5
de$2block$5) WITH
(first NEAR2 (filter$5))
WITH (second NEAR2
(filtter$3)) WITH
(block$5)

((deblock$5
de$2block$5) WITH
(edge boundary across)
WITH (filter$5) WITH
(block$5)) SAME
((deblock$5
de$2block$5) WITH
(edge NEAR2
(orientation$5 angle
angular$5)) WITH
(filter$5) WITH
(block$5))

((deblock$5
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(edge boundary across)
WITH (filter$5) WITH
(block$5)) SAME
((deblock$5
de$2block$5) WITH
(edge NEAR2
(orientation$5 angle
angular$5 direction$5))
WITH (filter$5) WITH
(block$5))

14/336913.app.

((deblock$5
de$2block$5) WITH
(orientation$5
direction$5 angle
angular$3) WITH
(filter$5))

((deblock$5
de$2block$5) WITH
(orientation$5
direction$5 angle
angular$3) WITH

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

OR

OR

OR

OR

OR

OR

OR

OR

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

2018/07/25
06:14 PM

2018/07/25
06:14 PM

2018/07/25
07:07 PM

2018/07/25
07:19 PM

2018/07/25
07:20 PM

2018/07/25
07:48 PM

2018/07/25
08:02 PM

2018/07/25
08:02 PM
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(filter$5) WITH (block))
L59 8 ((deblock$5 (US-PGPUB; USPAT) |OR OFF OFF 2018/07/25
de$2block$5) WITH 08:10 PM
(orientation$5 angle
angular$3) WITH
(filter$5) WITH (block))
L60 4 "20050117653" (US-PGPUB; USPAT) |OR OFF OFF 2018/07/25
08:12 PM
L61 0 (deblock$5 (US-PGPUB; USPAT) |OR OFF OFF 2018/07/25
de$2block$5) WITH 08:34 PM
(orientation$3
direction$3 angle
angular) WITH (filter$3)
WITH (cascad$3)
L62 67 (deblock$5 (US-PGPUB; USPAT) |OR OFF OFF 2018/07/25
de$2block$5) WITH 08:34 PM
(orientation$3
direction$3 angle
angular) WITH (filter$3)
WITH (post)
L63 13 (deblock$5 (US-PGPUB; USPAT) |OR OFF OFF 2018/07/25
de$2block$5) WITH 08:38 PM
(orientation$3
direction$3 angle
angular) WITH (filter$3)
WITH ("35" "45" "135")
L64 942 (deblock$5 (US-PGPUB; USPAT) [OR OFF OFF 2018/07/25
de$2block$5) WITH 08:49 PM
(horizontal WITH
vertical)
L65 214 (deblock$5 (US-PGPUB; USPAT) |OR OFF OFF 2018/07/25
de$2block$5) WITH 08:49 PM
(horizontal WITH
vertical) WITH (filter$3)
WITH (edge boundary)
WITH block
L67 7 "15876495" "13344893" [(US-PGPUB; USPAT) |OR OFF OFF 2019/02/20
"15250124" "15490469" 12:44 PM
L68 9 ("20080089417"|"20090 [(US-PGPUB; USPAT) [OR OFF OFF 2019/02/20
000871"|"20090257503 02:05 PM
"|"20100002770"|"2010
0086027"|"2010011118
2""20130142262"|"651
2523"|"6539058").PN.
L69 8 L68 and (precision) (US-PGPUB; USPAT) |OR OFF OFF 2019/02/20
02:07 PM
L70 1 L68 and (precision (US-PGPUB; USPAT) |OR OFF OFF 2019/02/20
WITH reference WITH 02:08 PM
pixel)
L72 1 "15876495" (US-PGPUB; USPAT) |OR OFF OFF 2019/03/04
01:57 AM
L75 362 ( reference SAME (US-PGPUB; USPAT) [OR OFF OFF 2019/08/19
predict$5 SAME 11:58 AM
precision SAME (shift$5
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L76

L79

L80

L81

L82

L83

L84

101

10

divi$8) SAME (decod$5
encod$5 cod$5))

( reference SAME
predict$5 SAME
precision SAME (shift$5
divi$8) SAME (pixel)
SAME (decod$5
encod$5 cod$5))

16/729974 .app.

13/344893.app.
15/250124.app.
15/490469.app.
15/876495.app.
16/729974.app.

(first WITH second
WITH predict$3 WITH
precission WITH
decreas$5 WITH
combined).cim.

(first WITH second
WITH predict$3 WITH
precision WITH
decreas$5 WITH
combined).cim.

17/328750.app.
16/729974.app.
15/876495.app.

(block SAME pixels
SAME reference SAME
precision SAME shift$3
SAME bit).clm.

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

OR

OR

OR

OR

OR

OR

OR

OFF

ON

ON

ON

ON

ON

ON

OFF

ON

ON

ON

ON

ON

ON

2019/08/19
12:00 PM

2020/06/07
03:05 AM

2021/01/06
01:42 AM

2021/01/06
02:00 AM

2021/01/06
02:01 AM

2022/11/01
03:08 AM

2022/11/02
11:57 PM

PE2E SEARCH - Search History (Interference)

Ref #

Hits

[search Query

DBs

Default
Operator

Plurals

British
Equivalents

Time Stamp

N30

N31

N32

26

(round$3 WITH
(bit$2depth precision)
WITH bit WITH (add$5
combin$5)).cim.

(round$3 SAME
(bit$2depth precision)
SAME bit SAME (add$5
combin$5) SAME
(high$3 low$3 second)
SAME (interpolat$5)
SAME (shift$5
increas$5 increment$5
multipl$5)).cim.

(round$3 SAME
(bit$2depth precision)
SAME bit SAME (add$5
combin$5) SAME

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

USPAT)

USPAT)

USPAT)

OR

OR

OR

ON

ON

ON

ON

ON

ON

2016/04/14
12:01 PM

2016/04/14
12:04 PM

2016/04/14
12:05 PM
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N33

N39

N40

N44

N45

N71

N73

N74

26

47

84

32

30

18

(high$3 low$3 second)
SAME (interpolat$5)
).clm.

(round$3 SAME
(bit$2depth precision)
SAME bit SAME (add$5
combin$5) SAME
(interpolat$5) ).clm.

((encod$5 decod$5
cod$5) SAME
(reference) SAME
(fraction$5 pel
interpolat$5) SAME
(add$5 sum$5
combin$5) SAME
(shift$5 WITH
right)).cim.

((encod$5 decod$5
cod$5) SAME
(reference) SAME
(fraction$5 pel
interpolat$5) SAME
(add$5 sum$5
combin$5) SAME
(shift$5 WITH right))

(predict$5 SAME
interpolat$5 SAME
(combin$8 add$5)
SAME (shift$5
divi$8)).cim.

(predict$5 WITH
interpolat$5 WITH
(combin$8 add$5)
WITH (shift$5 divi$s))

(pixel SAME precision
SAME reference SAME
predict$5 SAME
(encod$3
decod$3)).cim.

( (decod$5 encod$5
cod$5) SAME pixel
SAME (precision
resolution) SAME
(reference) SAME
(decreas$5
decrement$5
reduc$5)).cim.

( (decod$5 encod$5
cod$5) SAME pixel
SAME predict$5 SAME
(precision resolution)
SAME (reference)
SAME (decreas$5
decrement$5
reduc$5)).clm.

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB:

(US-PGPUB;

(US-PGPUB;

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

OR

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

OFF

OFF

OFF

ON

ON

ON

ON

ON

OFF

OFF

OFF

2016/04/14
12:05 PM

2016/12/03
01:07 AM

2016/12/03
01:08 AM

2017/09/04
06:31 PM

2017/09/04
06:37 PM

2019/02/20
02:13 PM

2019/03/04
01:00 PM

2019/03/04
01:02 PM
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N77

N78

N83

N84

N85

N86

14

362

27

10

71

50

( reference SAME
predict$5 SAME
precision SAME (shift$5
divi$8) SAME (decod$5
encod$5 cod$5)).cim.

( reference SAME
predict$5 SAME
precision SAME (shift$5
divi$8) SAME (decod$5
encod$5 cod$5))

( (decod$3 encod$3
cod$3) SAME
(reference predict$5)
SAME (precision
resolution) SAME
(decreas$5
decrement$5 reduc$5)
SAME (shift$5 divid$3
division) ).clm.

(block SAME pixels
SAME reference SAME
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NOKIA TECHNOLOGIES OY 100%

The owner(s) with percent interest listed above in the instant application hereby disclaims, except as provided below, the
terminal part of the statutory term of any patent granted on the instant application which would extend beyond the expiration
date of the full statutory term of prior patent number(s)

10523960
11019354

as the term of said prior patent is presently shortened by any terminal disclaimer. The owner hereby agrees that any patent so
granted on the instant application shall be enforceable only for and during such period that it and the prior patent are commonly
owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its successors
or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the instant
application that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent
is presently shortened by any terminal disclaimer,” in the event that said prior patent later:

- expires for failure to pay a maintenance fee;

- is held unenforceable;

- is found invalid by a court of competent jurisdiction;

- is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;

- has all claims canceled by a reexamination certificate;

- is reissued; or

- is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer.
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@ Terminal disclaimer fee under 37 CFR 1.20(d) is included with Electronic Terminal Disclaimer request.

O | certify, in accordance with 37 CFR 1.4(d)(4), that the terminal disclaimer fee under 37 CFR 1.20(d)
required for this terminal disclaimer has already been paid in the above-identified application.

Applicant claims the following fee status:

(O SmallEntity
(O Micro Entity
(® Regular Undiscounted

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and
the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and
that such willful false statements may jeopardize the validity of the application or any patent issued thereon.

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES

| certify, in accordance with 37 CFR 1.4(d)(4) that | am:

® An attorney or agent registered to practice before the Patent and Trademark Office who is of record in
this application

Registration Number 34610

(O Asoleinventor

O A joint inventor; | certify that | am authorized to sign this submission on behalf of all of the inventors as evidenced by the
power of attorney in the application

(O Ajointinventor; all of whom are signing this request

Si t
ignature /Guy R. Gosnell/

Name Guy R. Gosnell

*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner).
Form PTO/SB/96 may be used for making this certification. See MPEP § 324.
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Electronic Patent Application Fee Transmittal

Application Number:

17328750

Filing Date:

24-May-2021

Title of Invention:

MOTION PREDICTION IN VIDEO CODING

First Named Inventor/Applicant Name:

Kemal Ugur

Filer: Guy Randall Gosnell/Torrey Wyatt
Attorney Docket Number: 042933/560470
Filed as Large Entity
Filing Fees for Utility under 35 USC111(a)
Description Fee Code Quantity Amount Sull:’-s'l'g(t;)l in
Basic Filing:
STATUTORY OR TERMINAL DISCLAIMER 1814 1 170 170

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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Description Fee Code Quantity Amount Sull:’-s'l'g(t;)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 170
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Doc Code: DISQ.E.FILE
Document Description: Electronic Terminal Disclaimer — Approved

Application No.: 17328750
Filing Date: 24-May-2021

Applicant/Patent under Reexamination: Ugur

Electronic Terminal Disclaimer filed on May 8, 2023

X APPROVED

This patent is subject to a terminal disclaimer

] DISAPPROVED

Approved/Disapproved by: Electronic Terminal Disclaimer automatically approved by EFS-Web

U.S. Patent and Trademark Office
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Electronic Acknowledgement Receipt

EFS ID: 47964393
Application Number: 17328750
International Application Number:
Confirmation Number: 8335

Title of Invention:

MOTION PREDICTION IN VIDEO CODING

First Named Inventor/Applicant Name:

Kemal Ugur

Customer Number:

10949

Filer:

Guy Randall Gosnell/Torrey Wyatt

Filer Authorized By:

Guy Randall Gosnell

Attorney Docket Number: 042933/560470
Receipt Date: 08-MAY-2023
Filing Date: 24-MAY-2021
Time Stamp: 16:20:44

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type DA

Payment was successfully received in RAM $170

RAM confirmation Number E202358G20437102

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:

Document ... . File Size(Bytes)/ Multi Pages
Document Description File Name A . .
Number Message Digest | Part/.zip| (ifappl.)
41211
1 Terminal Disclaimer-Filed (Electronic) eTerminal-Disclaimer.pdf no 2
2eaa3b883df9e949e53286276a14fd98040
Warnings:
Information:
37865
2 Fee Worksheet (SB06) fee-info.pdf no 2
2832fc2e6161322cc6dc5db9e099e 729184
féea
Warnings:
Information:
Total Files Size (in bytes)# 79076

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Appl. No.: 17/328,750 Confirmation No.: 8335
Inventor(s): Kemal Ugur et al.

Filed: May 24, 2021

Art Unit: 2488

Examiner: PETER D LE

Title: MOTION PREDICTION IN VIDEO CODING

Docket No.: 042933/560470
Customer No.: 10949

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
AMENDMENT

In response to the Non-Final Office Action, please amend the above-identified
application as follows:

Amendments to the Claims are presented in the listing of claims beginning on page 2 of this
paper.

Remarks begin on page 11 of this paper.
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Appl. No.: 17/328,750
Amdt. Dated May 8, 2023
Attorney Docket No.: 042933/560470

Amendments to the Claims:

1. (Original) A method for encoding a block of pixels, the method comprising:

determining, for a current block, a first reference block based on a first motion vector and
a second reference block based on a second motion vector, wherein the pixels of the current
block, the first reference block, and the second reference block have values with a first precision;

using said first reference block to obtain a first prediction, said first prediction having a
second precision, which is higher than said first precision;

using said second reference block to obtain a second prediction, said second prediction
having the second precision;

obtaining a combined prediction based at least partly upon said first prediction and said
second prediction;

decreasing a precision of said combined prediction by shifting bits of the combined
prediction to the right; and

encoding residual data in a bitstream, wherein the residual data is determined based upon

a difference between the combined prediction and the block of pixels.

2. (Original) The method according to claim 1, wherein in an instance in which said
first motion vector points to a subpixel, said first prediction is obtained by interpolation using

pixel values of said first reference block.

3. (Original) The method according to claim 2, wherein said first prediction is obtained
by interpolation using values of said first reference block by:

right shifting a sum of a P-tap filter using values of said first reference block.

4. (Original) The method according to claim 2, wherein in an instance in which said

second motion vector points to an integer sample, said second prediction is obtained by shifting

values of said second reference block to the left.

2of 12
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Appl. No.: 17/328,750
Amdt. Dated May 8, 2023
Attorney Docket No.: 042933/560470

S. (Original) The method according to claim 1, wherein said decreasing said
precision of said combined prediction by shifting bits of the combined prediction to the right,
further comprises:

inserting a rounding offset to the combined prediction before said decreasing.

6. (Original) The method according to claim 1, wherein the first precision indicates a
number of bits needed to represent the values of the pixels, and the second precision indicates the
number of bits needed to represent values of said first prediction and values of said second

prediction.

7. (Currently Amended) An apparatus for encoding a block of pixels, the apparatus
comprising:

at least one processor and at least one memory including computer program code, the at
least one memory and computer program code configured to, with the at least one processor,
cause the apparatus to:

determine, for a current block, a first reference block based on a first motion vector and a
second reference block based on a second motion vector, wherein the pixels of the current block,
the first reference block, and the second reference block have values with a first precision;

use said first reference block to obtain a first prediction, said first prediction having a
second precision, which is higher than said first precision,

use said second reference block to obtain a second prediction, said second prediction
having the second precision;

obtain a combined prediction based at least partly upon said first prediction and said
second prediction;

decrease a precision of said combined prediction by shifting bits of the combined
prediction to the right; and

encode residual data in a bitstream, wherein the residual data is determined based upon a

difference between the combined prediction and the block of pixels.

3of 12
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Appl. No.: 17/328,750
Amdt. Dated May 8, 2023
Attorney Docket No.: 042933/560470

8. (Original) The apparatus according to claim 7, wherein in an instance in which said
first motion vector points to a subpixel, said first prediction is obtained by interpolation using

pixel values of said first reference block.

9. (Original) The apparatus according to claim 8, wherein said first prediction is
obtained by interpolation using values of said first reference block by:

right shifting a sum of a P-tap filter using values of said first reference block.

10. (Original) The apparatus according to claim 8, wherein in an instance in which
said second motion vector points to an integer sample, said second prediction is obtained by

shifting values of said second reference block to the left.

11. (Original) The apparatus according to claim 7, wherein the at least one memory
and computer code are configured to cause the apparatus to decrease said precision of said
combined prediction by shifting bits of the combined prediction to the right, by:

inserting a rounding offset to the combined prediction before said decreasing.

12. (Original) The apparatus according to claim 7, wherein the first precision
indicates a number of bits needed to represent the values of the pixels, and the second precision
indicates the number of bits needed to represent values of said first prediction and values of said

second prediction.

13. (Original) A computer program product for encoding a block of pixels, the
computer program product comprising at least one non-transitory computer readable storage
medium having computer executable program code portions stored therein, the computer
executable program code portions comprising program code instructions configured to:

determine, for a current block, a first reference block based on a first motion vector and a
second reference block based on a second motion vector, wherein the pixels of the current block,

the first reference block, and the second reference block have values with a first precision;

4of 12
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Appl. No.: 17/328,750
Amdt. Dated May 8, 2023
Attorney Docket No.: 042933/560470

use said first reference block to obtain a first prediction, said first prediction having a
second precision, which is higher than said first precision,

use said second reference block to obtain a second prediction, said second prediction
having the second precision;

obtain a combined prediction based at least partly upon said first prediction and said
second prediction;

decrease a precision of said combined prediction by shifting bits of the combined
prediction to the right; and

encode residual data in a bitstream, wherein the residual data is determined based upon a

difference between the combined prediction and the block of pixels.

14. (Original) The computer program product according to claim 13, wherein in an
instance in which said first motion vector points to a subpixel, said first prediction is obtained by

interpolation using pixel values of said first reference block.

15. (Original) The computer program product according to claim 14, wherein said first
prediction is obtained by interpolation using values of said first reference block by:

right shifting a sum of a P-tap filter using values of said first reference block.

16. (Original) The computer program product according to claim 14, wherein in an
instance in which said second motion vector points to an integer sample, said second prediction

is obtained by shifting values of said second reference block to the left.

17. (Original) The computer program product according to claim 13, wherein the
program code instructions configured to decrease said precision of said combined prediction by
shifting bits of the combined prediction to the right, further comprise program code instructions
configured to:

insert a rounding offset to the combined prediction before said decreasing.

50f 12
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Appl. No.: 17/328,750
Amdt. Dated May 8, 2023
Attorney Docket No.: 042933/560470

18. (Original) The computer program product according to claim 13, wherein the first
precision indicates a number of bits needed to represent the values of the pixels, and the second
precision indicates the number of bits needed to represent values of said first prediction and

values of said second prediction.

19. (Original) A method for decoding a block of pixels, the method comprising:

determining, for a current block, a first reference block based on a first motion vector and
a second reference block based on a second motion vector, wherein the pixels of the current
block, the first reference block, and the second reference block have values with a first precision;

using said first reference block to obtain a first prediction, said first prediction having a
second precision, which is higher than said first precision,

using said second reference block to obtain a second prediction, said second prediction
having the second precision;

obtaining a combined prediction based at least partly upon said first prediction and said
second prediction;

decreasing a precision of said combined prediction by shifting bits of the combined
prediction to the right; and

reconstructing the block of pixels based on the combined prediction.

20. (Original) The method according to claim 19, wherein in an instance in which said
first motion vector points to a subpixel, said first prediction is obtained by interpolation using
pixel values of said first reference block.

21. (Original) The method according to claim 20, wherein said first prediction is obtained

by interpolation using values of said first reference block by:

right shifting a sum of a P-tap filter using values of said first reference block.

6 of 12
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Appl. No.: 17/328,750
Amdt. Dated May 8, 2023
Attorney Docket No.: 042933/560470

22. (Original) The method according to claim 20, wherein in an instance in which
said second motion vector points to an integer sample, said second prediction is obtained by

shifting values of said second reference block to the left.

23. (Original) The method according to claim 19, wherein said decreasing said
precision of said combined prediction by shifting bits of the combined prediction to the right,
further comprises:

inserting a rounding offset to the combined prediction before said decreasing.

24, (Original) The method according to claim 19, wherein the first precision indicates
a number of bits needed to represent the values of the pixels, and the second precision indicates
the number of bits needed to represent values of said first prediction and values of said second

prediction.

25. (Currently Amended) An apparatus for decoding a block of pixels, the apparatus
comprising:

at least one processor and at least one memory including computer program code, the at
least one memory and computer program code configured to, with the at least one processor,
cause the apparatus to:

determine, for a current block, a first reference block based on a first motion vector and a
second reference block based on a second motion vector, wherein the pixels of the current block,
the first reference block, and the second reference block have values with a first precision;

use said first reference block to obtain a first prediction, said first prediction having a
second precision, which is higher than said first precision,

use said second reference block to obtain a second prediction, said second prediction
having the second precision;

obtain a combined prediction based at least partly upon said first prediction and said

second prediction;

7 of 12
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Appl. No.: 17/328,750
Amdt. Dated May 8, 2023
Attorney Docket No.: 042933/560470

decrease a precision of said combined prediction by shifting bits of the combined
prediction to the right; and

reconstruct the block of pixels based on the combined prediction.

26. (Original) The apparatus according to claim 25, wherein in an instance in which said
first motion vector points to a subpixel, said first prediction is obtained by interpolation using

pixel values of said first reference block.

27. (Original) The apparatus according to claim 26, wherein said first prediction is
obtained by interpolation using values of said first reference block by:

right shifting a sum of a P-tap filter using values of said first reference block.

28. (Original) The apparatus according to claim 26, wherein in an instance in which
said second motion vector points to an integer sample, said second prediction is obtained by

shifting values of said second reference block to the left.

29. (Original) The apparatus according to claim 25, wherein the at least one memory
and computer code are configured to cause the apparatus to decrease said precision of said
combined prediction by shifting bits of the combined prediction to the right, by:

inserting a rounding offset to the combined prediction before said decreasing.

30. (Original) The apparatus according to claim 25, wherein the first precision
indicates a number of bits needed to represent the values of the pixels, and the second precision
indicates the number of bits needed to represent values of said first prediction and values of said

second prediction.

31 (Original) A computer program product for decoding a block of pixels, the

computer program product comprising at least one non-transitory computer readable storage

8 of 12
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Appl. No.: 17/328,750
Amdt. Dated May 8, 2023
Attorney Docket No.: 042933/560470

medium having computer executable program code portions stored therein, the computer
executable program code portions comprising program code instructions configured to:

determine, for a current block, a first reference block based on a first motion vector and a
second reference block based on a second motion vector, wherein the pixels of the current block,
the first reference block, and the second reference block have values with a first precision;

use said first reference block to obtain a first prediction, said first prediction having a
second precision, which is higher than said first precision;

use said second reference block to obtain a second prediction, said second prediction
having the second precision;

obtain a combined prediction based at least partly upon said first prediction and said
second prediction;

decrease a precision of said combined prediction by shifting bits of the combined
prediction to the right; and

reconstruct the block of pixels based on the combined prediction.

32. (Original) The computer program product according to claim 31, wherein in an
instance in which said first motion vector points to a subpixel, said first prediction is obtained by

interpolation using pixel values of said first reference block.

33. (Original) The computer program product according to claim 32, wherein said first
prediction is obtained by interpolation using values of said first reference block by:

right shifting a sum of a P-tap filter using values of said first reference block.
34. (Original) The computer program product according to claim 32, wherein in an
instance in which said second motion vector points to an integer sample, said second prediction

is obtained by shifting values of said second reference block to the left.

35. (Original) The computer program product according to claim 31, wherein the

program code instructions configured to decrease said precision of said combined prediction by

9of 12
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Appl. No.: 17/328,750
Amdt. Dated May 8, 2023
Attorney Docket No.: 042933/560470

shifting bits of the combined prediction to the right, further comprise program code instructions
configured to:

insert a rounding offset to the combined prediction before said decreasing.
36. (Original) The computer program product according to claim 31, wherein the first
precision indicates a number of bits needed to represent the values of the pixels, and the second

precision indicates the number of bits needed to represent values of said first prediction and

values of said second prediction.

10 of 12
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Appl. No.: 17/328,750
Amdt. Dated May 8, 2023
Attorney Docket No.: 042933/560470

REMARKS

Claims 1, 7, 13, 19, 25 and 31 were provisionally rejected on the ground of nonstatutory
obviousness-type double patenting as being unpatentable over claim 1 of U.S Patent No.
11,019,354 (U.S Patent Application No. 16/729974) and U.S Patent No. 10,523,960 (U.S Patent
Application No. 15/876495). Without comment as to the propriety of the rejection but in an
effort to expedite examination of the present application, a Terminal Disclaimer is filed
concurrent herewith relative to U.S. Patent Nos. 11,019, 354 and 10,523,960. As noted by the
Official Action, a Terminal Disclaimer may be utilized to overcome a nonstatutory obviousness-
type double patenting rejection such that the provisional rejection of Claims 1, 7, 13, 19, 25 and
31 is overcome. Claims 7 and 25 have also been amended to improve their clarity.

In view of the submission of the Terminal Disclaimer, it is respectfully submitted that the
claims of the present application are in condition for allowance. It is respectfully requested that a
Notice of Allowance be issued in due course. The Examiner is requested to contact Applicants’
undersigned representative to resolve any remaining issues in order to expedite examination of
the present application.

It is not believed that extensions of time or fees for net addition of claims are required,
beyond those that may otherwise be provided for in documents accompanying this paper.
However, in the event that additional extensions of time are necessary to allow consideration of
this paper, such extensions are hereby petitioned under 37 CFR § 1.136(a), and any fee required
therefor (including fees for net addition of claims) is hereby authorized to be charged to Deposit

Account No. 16-0605.

Respectfully submitted,
/Guy R. Gosnell/

Guy R. Gosnell
Registration No. 34,610

Customer No. 10949
ALSTON & BIRD LLP

110f 12
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Appl. No.: 17/328,750
Amdt. Dated May 8, 2023
Attorney Docket No.: 042933/560470

101 South Tryon Street, Suite 4000
Charlotte, NC 28280-4000
Tel Charlotte Office (704) 444-1000

Fax Charlotte Office (704) 444-1111
ELECTRONICALLY FILED USING THE EFS-WEB ELECTRONIC FILING SYSTEM OF THE UNITED STATES PATENT &
TRADEMARK OFFICE ON May 8, 2023.
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PTO/AIA/22 (10-20)

Approved for use through 11/30/2020. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

Docket Number (Optional)

PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) | 042933/560470

Application Number1 7/328’750 Filed May 24, 2021

“"MOTION PREDICTION IN VIDEO CODING

AnUnit2488 ExaminerPETER D I_E

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a reply in the above-identified application.

The requested extension and fee are as follows (check time period desired and enter the appropriate fee below):

Fee Small Entity Fee Micro Entity Fee
|:| One month (37 CFR 1.17(a)(1)) $220 $110 $55 $
[] Two months (37 CFR 1.17(a)2)) $640 $320 $160 $
Three months (37 CFR 1.17(a)(3)) $1,480 $740 $370 $ 1 ’480
D Four months (37 CFR 1.17(a)(4)) $2,320 $1,160 $580 $
[] Five months (37 CFR 1.17(a)(5)) $3,160 $1,580 $790 $

D Applicant asserts small entity status. See 37 CFR 1.27.

Applicant certifies micro entity status. See 37 CFR 1.29.
Form PTO/SB/15A or B or equivalent must either be enclosed or have been submitted previously.

A check in the amount of the fee is enclosed.

Payment by credit card. Form PTO-2038 is attached.

The Director has already been authorized to charge fees in this application to a Deposit Account.

MO0 O O

The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to
Deposit Account Number 16-0605

Payment made via EFS-Web.

[<]

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide
credit card information and authorization on PTO-2038.

| am the

|:| applicant.

attorney or agent of record. Registration number 34161 0

|:| attorney or agent acting under 37 CFR 1.34. Registration number

/Guy R. Gosnell/ May 8, 2023
Signature Date
Guy R. Gosnell (704) 444-1000
Typed or printed name Telephone Number

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Submit
multiple forms if more than one signature is required, see below*.

|:] * Total of forms are submitted.

This collection of information is required by 37 CFR 1.136(a). The information is required to obtain or retain a benefit by the public, which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 6 minutes to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS
TO THIS ADDRESS. SEND TO: Mail Stop PCT, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements of
the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2)
furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the
U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or
patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or abandonment of the
application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from
the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C.
218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency’s
responsibility to recommend improvements in records management practices and programs, under authority of
44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing
inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such
disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record
was filed in an application which became abandoned or in which the proceedings were terminated and which
application is referenced by either a published application, an application open to public inspection or an issued
patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Electronic Patent Application Fee Transmittal

Application Number:

17328750

Filing Date:

24-May-2021

Title of Invention:

MOTION PREDICTION IN VIDEO CODING

First Named Inventor/Applicant Name:

Kemal Ugur

Filer:

Guy Randall Gosnell/Torrey Wyatt

Attorney Docket Number:

042933/560470

Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)

Description

Fee Code Quantity Amount

Sub-Total in
UsSD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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o . Sub-Total in
Description Fee Code Quantity Amount USD($)
Extension - 3 months with $0 paid 1253 1 1480 1480
Miscellaneous:
Total in USD ($) 1480
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Electronic Acknowledgement Receipt

EFS ID: 47965765
Application Number: 17328750
International Application Number:
Confirmation Number: 8335

Title of Invention:

MOTION PREDICTION IN VIDEO CODING

First Named Inventor/Applicant Name:

Kemal Ugur

Customer Number:

10949

Filer:

Guy Randall Gosnell/Torrey Wyatt

Filer Authorized By:

Guy Randall Gosnell

Attorney Docket Number: 042933/560470
Receipt Date: 08-MAY-2023
Filing Date: 24-MAY-2021
Time Stamp: 16:22:55

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type DA

Payment was successfully received in RAM $1480

RAM confirmation Number E202358G23187140

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:

Document ... . File Size(Bytes)/ Multi Pages
Document Description File Name A . .
Number Message Digest | Part/.zip| (ifappl.)
157215
1 560470_Response_toc_j?A_dtd yes 12
_1 1 _07_2022p 5382c00aalea2c0f3fa0ef0449db7473d8ef|
Multipart Description/PDF files in .zip description
Document Description Start End
Amendment/Request for Reconsideration-After Non-Final Rejection 1 1
Claims 2 10
Applicant Arguments/Remarks Made in an Amendment 1 12
Warnings:
Information:
1346030
2 Extension of Time 560470_EOT_1.pdf no 2
18b1b153364941a124d614952bc5aaa858
dSadSe
Warnings:
Information:
38316
3 Fee Worksheet (SB06) fee-info.pdf no 2
bf406c653c7c5e315795a74f43e00bc7813
Warnings:
Information:
Total Files Size (in bytes)* 1541561
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

10949 7590 05/23/2023 | EXAMINER |
Nokia Corporation and Alston & Bird LLP LE, PETER D
Vantage South End
1120 South Tryon Street | ART UNIT PAPERNUMBER |
Suite 300 2488

Charlotte, NC 28203-6818 DATE MAILED: 05/23/2023

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

17/328,750 05/24/2021 Kemal Ugur 042933/560470 8335

TITLE OF INVENTION: MOTION PREDICTION IN VIDEO CODING

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 08/23/2023

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.
If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 40% the amount of undiscounted fees, and micro entity fees are 20% the amount of
undiscounted fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed. If an equivalent of Part B is filed, a request to reapply a previously paid issue fee must be
clearly made, and delays in processing may occur due to the difficulty in recognizing the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at
www.uspto.gov/PatentMaintenanceFees.
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate.
All further correspondence will be mailed to the current correspondence address as indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new
correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. Because electronic patent issuance may occur shortly after issue
fee payment, any desired continuing application should preferably be filed prior to payment of this issue fee in order not to jeopardize copendency.
Note: A certificate of mailing can only be used for domestic mailings of the
CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

IQMQ _75 20 05/23/ 202_3 Certificate of Mailing or Transmission
Nokia COI'pOI'aUOIl and Alston & Bird LLP I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
Vantage South End addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
1120 South Tryon Street the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
Suite 300 (Typed or printed name)
Chal'lotte, NC 28203-6818 (Signature)
(Date)|
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
17/328,750 05/24/2021 Kemal Ugur 042933/560470 8335
TITLE OF INVENTION: MOTION PREDICTION IN VIDEO CODING
I APPLN. TYPE | ENTITY STATUS I ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 08/23/2023
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
LE, PETER D 2488 375-240150
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

J Change of correspondence address (or Change of Correspondence

Address form PTO/AIA/122 or PTO/SB/122) attached. (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

(] "Fee Address" indication (or "Fee Address" Indication form PTO/
AIA/47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a
Customer Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individuat [ Corporation or other private group entity (] Government

4a. Fees submitted: (Jissue Fee [Ipublication Fee (if required)
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

() Blectronic Payment via Patent Center or EFS-Web () Enclosed check (L] Non-electronic payment by credit card (Attach form PTO-2038)

() The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)
NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue

a Applicant certifying micro entity status. See 37 CFR 1.29 fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

NOTE: If the application was previously under micro entity status, checking this box will be taken

4 Applicant asserting small entity status. See 37 CFR 1.27 to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

| Applicant changing to regular undiscounted fee status. entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
17/328,750 05/24/2021 Kemal Ugur 042933/560470 8335
| EXAMINER |
10949 7590 05/23/2023
Nokia Corporation and Alston & Bird LLP LE, PETER D
Vantage South End
1120 South Tryon Street | ART UNIT PAPER NUMBER |
Suite 300 2488

Charlotte, NC 28203-6818 DATE MAILED: 05/23/2023

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment
of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting
a request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility
to recommend improvements in records management practices and programs, under authority of 44 U.S.C.
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application
is referenced by either a published application, an application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
B . 17/328,750 Ugur et al.
Notice of Allowability Examiner ArtUnit | AlA (FITF) Status
PETER D LE 2488 No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included

herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.4 This communication is responsive to 05/08/2023.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2. An election was made by the applicant in response to a restriction requirement set forth during the interview on

; the
restriction requirement and election have been incorporated into this action.

3.} The allowed claim(s) is/are 1-36 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4. Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a) LJAll by (J Some* ¢) [J None of the:

1. [J Certified copies of the priority documents have been received.
2. [] Certified copies of the priority documents have been received in Application No.

3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5] CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

(J including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6.L] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. Notice of References Cited (PTO-892)

2.[¥) Information Disclosure Statements (PTO/SB/08),
Paper No./Mail Date 01/26/2023.

3.00 Examiner's Comment Regarding Requirement for Deposit 7. (J Other .
of Biological Material

4.3 Interview Summary (PTO-413),
Paper No./Mail Date.
/PETER D LE/

Primary Examiner, Art Unit 2488

5. [J Examiner's Amendment/Comment
6. Examiner's Statement of Reasons for Allowance

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13)

Notice of Allowability Part of Paper No./Mail Date 20230514
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Application/Control Number: 17/328,750 Page 2
Art Unit: 2488

Notice of Pre-AIA or AIA Status

The present application is being examined under the pre-AIA first to invent provisions

The response filed on 05/08/2023 has been entered and made of record.

Claims 1-36 are pending.

Terminal Disclaimer

The terminal disclaimer filed on 05/08/2023 disclaiming the terminal portion of any patent

granted on this application which would extend beyond the expiration date of U.S Patent

Application No. 15/876495 (which is now U.S Patent 10523960) and U.S Patent Application No.

16/729974 (which is now U.S Patent 11,019,354) has been reviewed and is accepted. The

terminal disclaimer has been recorded.

REASON FOR ALLOWANCE

1] The invention is related to a method/apparatus for decoding and encoding a block of
pixels. The claims comprise claim limitations set forth similar to the claim limitations of the

parent cases which are now U.S Patents 10,523,960 and 11,019,354.
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Application/Control Number: 17/328,750 Page 3
Art Unit: 2488

[1] Any comments considered necessary by applicant must be submitted no later than the
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue
fee. Such submissions should be clearly labeled “Comments on Statement of Reasons for

Allowance.”

[2] Claims 1-36 are allowed.

CONTACT

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to PETER D LE whose telephone number is (571)270-5382. The
examiner cannormally be reached on Monday - Alternate Friday: 10AM-6:30PM.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, SATH PERUNGAVOOR can be reached on 571-272-7455. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.

187



Application/Control Number: 17/328,750 Page 4
Art Unit: 2488

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would

like assistance from a USPTO Customer Service Representative or access to the automated

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/PETER D LE/

Primary Examiner, Art Unit 2488
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Application/Control No.

Applicant(s)/Patent Under Reexamination

17/328,750 Ugur et al.
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CPC - Searched*
Symbol Date Examiner
Update Search; Ref. Cases: 13344893; 15250124; 15490469; PL
15876495 16729974 11/02/2022
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CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner
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the search.
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Application/Control No. Applicant(s)/Patent Under Reexamination
Index of Claims | 7,305 750 Ugur et al.
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PETERD LE 2488
v | Rejected - | Cancelled N | Non-Elected Appeal
= Allowed + | Restricted | | Interference Objected
CLAIMS
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CLAIM DATE
Final Original | 11/02/2022 | 05/14/2023
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | ;g 750 Ugur et al.
H “‘ “HH “‘ Examiner Art Unit
PETER D LE 2488

CPC

Symbol Type Version
HO4N F 2014-11-01
HO4N | 2014-11-01
HO4N | 2014-11-01
HO4N | 2014-11-01
HO4N | 2014-11-01
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PE2E SEARCH - Search History (Prior Art)

Ref # Hits [Search Query DBs Default Plurals British Time Stamp
Operator Equivalents
L2 1 13/344893.app. (US-PGPUB; USPAT) |OR ON ON 2015/07/15
09:24 PM

L3 6190 (HO4N19/42 OR (US-PGPUB; USPAT) |OR ON ON 2015/07/15
H04N19/523 OR 09:26 PM
H04N19/577).CPC.

L4 38055 (bit NEAR2 pixel) (US-PGPUB; USPAT) |OR ON ON 2015/07/15

09:48 PM

L5 4413 (bit NEAR2 pixel) WITH [(US-PGPUB; USPAT) [OR ON ON 2015/07/15
(resolution) 09:49 PM

L6 4897 (bit NEAR2 pixel) WITH [(US-PGPUB; USPAT) [OR ON ON 2015/07/15
(resolution precision) 09:49 PM

L7 7265 ((bit NEAR2 pixel) (bit [(US-PGPUB; USPAT) [OR ON ON 2015/07/15
NEAR2 depth)) WITH 10:35 PM
(resolution precision)

L8 160 (((bit NEAR2 pixel) (bit [(US-PGPUB; USPAT) [OR ON ON 2015/07/15
NEAR2 depth) (number 10:37 PM
NEAR?2 bits)) WITH
(resolution precision)

WITH (predict$3))

L9 8 ("6512523"|"201000027 [(US-PGPUB; USPAT) [OR ON ON 2015/07/15
70"|"20100086027"|"20 10:48 PM
090087111"|"6539058"|
"20090257503"|"20080
089417"|"20100086027
"|"20130142262").PN.

L10 1 L9 and L7 (US-PGPUB; USPAT) |OR ON ON 2015/07/15

10:59 PM

L11 100132 (((bit NEAR2 pixel) (bit [(US-PGPUB; USPAT) [OR ON ON 2015/07/15
NEAR2 depth) (number 11:31 PM
NEAR2 bits) (bit
NEAR2 length)) WITH
(determin$3 conver$5
increas$3 increment$3
decreas$3
decrement$3) )

L12 2914 (((bit NEAR2 pixel) (bit [(US-PGPUB; USPAT) [OR ON ON 2015/07/15
NEAR2 depth) (number 11:32 PM
NEAR2 bits) (bit
NEAR2 length)) WITH
(determin$3 conver$5
increas$3 increment$3
decreas$3
decrement$3) WITH
(predict$3 precision) )

L13 1 13/344893.app. AND (US-PGPUB; USPAT) |OR ON ON 2015/07/15
(predict$3 WITH 11:51 PM
precision)

L14 90 (((bit NEAR2 pixel) (bit [(US-PGPUB; USPAT) [OR ON ON 2015/07/15
NEAR2 depth) (number 11:56 PM

05/14/2023 05:09:31 PM Page 1 of 10
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L15

L16

L17

L18

L19

L20

L21

806

716

546

509

14

5180

219

NEAR?2 bits) (bit
NEAR2 length)) WITH
(determin$3 conver$5
increas$3 increment$3
decreas$3
decrement$3) WITH
(predict$3 precision) )
SAME (inter$2predict$3
intra$2predict$3
inter$2frame
intra$2frame)

(((bit NEAR?2 pixel) (bit
NEARZ2 depth) (number
NEAR2 bits) (bit
NEAR2 length)) WITH
(predict$3 precision) )
SAME (inter$2predict$3
intra$2predict$3
inter$2frame
intra$2frame)

L15 not L14

(((bit NEAR?2 pixel) (bit
NEAR2 depth) (bit
NEAR2 length)) WITH
(predict$3 precision) )
SAME (inter$2predict$3
intra$2predict$3
inter$2frame
intra$2frame)

(((bit NEAR2 pixel) (bit
NEAR2 depth) (bit
NEAR?2 length)) WITH
(determin$3 calculat$3
conver$5 precision) )
SAME (inter$2predict$3
intra$2predict$3
inter$2frame
intra$2frame) SAME
(predict$3)

(((bit NEAR2 pixel) (bit
NEAR2 depth) (bit
NEAR?2 length)) NEAR3
(determin$3 calculat$3
conver$5 precision) )
SAME (inter$2predict$3
intra$2predict$3
inter$2frame
intra$2frame) SAME
(predict$3)

(((bit NEAR2 pixel) (bit
NEAR2 depth) ) NEAR3
(determin$3 calculat$3
conver$5 precision) )

(((bit NEAR2 pixel) (bit
NEARZ2 depth) (bit

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2015/07/16
12:44 AM

2015/07/16
12:44 AM

2015/07/16
12:46 AM

2015/07/16
01:42 AM

2015/07/16
01:43 AM

2015/07/16
01:53 AM

2015/07/16
01:54 AM

05/14/2023 05:09:31 PM
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L22

L23

L24

L25

L26

L27

L28

L29

L34

580

539

44

231

21

NEAR?2 length)) NEAR3
(determin$3 calculat$3
conver$5 precision) )
SAME (predict$3)

(((bit NEAR2 pixel) (bit
NEAR2 depth) ) NEAR3
(determin$3 calculat$3
conver$5 precision) )
SAME precision

(((bit NEAR2 pixel) (bit
NEAR2 depth) ) NEAR3
(determin$3 calculat$3
conver$5 precision) )
WITH precision

(((bit NEAR2 pixel) (bit
NEAR2 depth) ) NEAR3
(determin$3 calculat$3
conver$5 precision) )
WITH precision WITH
offset WITH shift$5

"20100086027".pn.

13/344893.app. and
(precision)

13/344893.app. and
(precision WITH
(predict$3
bi$2predict$3))

((((bit NEAR2 pixel) (bit
NEAR2 depth) (number
NEAR?2 bits) (bit
NEAR?2 length)) NEAR2
(determin$3 conver$5
increas$3 increment$3
decreas$3
decrement$3 scal$5))
WITH (predict$3
precision) ) SAME
(inter$2predict$3
intra$2predict$3
inter$2frame
intra$2frame)

(round$3 WITH
(bit$2depth precision)
WITH bit WITH (add$5
combin$5))

("20020171737"|"20040
028286"|"20040179738
"|"20040212703"|"2006
0038826"|"2006016469
9"|"20080025630"|"200
80266413"|"200802786
07"|"20090021611"|"20
110050969"|"20120075
506"|"20120099001"|"4

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)
(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

OR

OR

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2015/07/16
01:54 AM

2015/07/16
01:55 AM

2015/07/16
02:02 AM

2015/07/20
06:36 PM

2016/01/20
01:45 PM

2016/01/20
01:55 PM

2016/01/20
03:39 PM

2016/04/14
11:43 AM

2016/05/27
12:13 PM
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972260"|"5157732"|"55
98482"|"5887084"|"594
3170"|"6122314"|"6211
515"|"7362911").PN.

L35 5 ("20100111182"|"20090 |(US-PGPUB; USPAT) [OR ON ON 2016/05/27
257503"|"20100086027 12:18 PM
"|"6512523"|"6539058").

PN.

L36 9 ("6512523"|"201000027 | (US-PGPUB; USPAT) [OR ON ON 2016/05/27
70""20100086027"|"20 12:20 PM
100111182"|"20090087
111"|"6539058"|"20090
257503"|"20080089417
"|"20100086027"|"2013
0142262").PN.

L37 26 ((encod$5 decod$5 (US-PGPUB; USPAT) |OR ON ON 2016/12/03
cod$5) SAME 01:12 AM
(reference) SAME
(fraction$5 pel
interpolat$5) SAME
(add$5 sum$5
combin$5) SAME
(shift$5 WITH right))

L38 0 15/250124.app. (US-PGPUB; USPAT) |OR ON ON 2016/12/03

01:14 AM

L41 1 15/490469.app. (US-PGPUB; USPAT) |OR ON ON 2017/08/28

12:05 PM
L42 5 "13344893" "15250124" [(US-PGPUB; USPAT) |OR ON ON 2017/08/28
04:29 PM

L43 84 (predict$5 WITH (US-PGPUB; USPAT) |OR ON ON 2017/09/04
interpolat$5 WITH 06:37 PM
(combin$8 add$5)

WITH (shift$5 divi$8))

L46 7 "13344893" "15250124" [(US-PGPUB; USPAT) |OR OFF OFF 2018/07/25
"15490469" "15876495" 01:43 PM

L47 24 (deblock$5 (US-PGPUB; USPAT) |OR OFF OFF 2018/07/25
de$2block$5) WITH 06:04 PM
(edge boundary) WITH
(intra$2predict$5)

L48 252 (deblock$5 (US-PGPUB; USPAT) |OR OFF OFF 2018/07/25
de$2block$5) WITH 06:05 PM
(edge boundary) WITH
(intra$2predict$5
intra$2block
intra$2frame
intra$2picture intra)

L49 490 (deblock$5 (US-PGPUB; USPAT) |OR OFF OFF 2018/07/25
de$2block$5) WITH 06:13 PM
(edge boundary) WITH
(two double)

L50 443 (deblock$5 (US-PGPUB; USPAT) |OR OFF OFF 2018/07/25
de$2block$5) WITH 06:14 PM
(edge boundary) WITH
(two double) WITH
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L51

L52

L53

L54

L55

L56

L57

L58

601

520

114

24

550

234

(filter$5)

(deblock$5
de$2block$5) WITH
(edge boundary) WITH
(two double second)
WITH (filter$5)

(deblock$5
de$2block$5) WITH
(edge boundary) WITH
(two double second)
WITH (filter$5) WITH
(block$5)

(deblock$5
de$2block$5) WITH
(first NEAR2 (filter$5))
WITH (second NEAR2
(filtter$3)) WITH
(block$5)

((deblock$5
de$2block$5) WITH
(edge boundary across)
WITH (filter$5) WITH
(block$5)) SAME
((deblock$5
de$2block$5) WITH
(edge NEAR2
(orientation$5 angle
angular$5)) WITH
(filter$5) WITH
(block$5))

((deblock$5
de$2block$5) WITH
(edge boundary across)
WITH (filter$5) WITH
(block$5)) SAME
((deblock$5
de$2block$5) WITH
(edge NEAR2
(orientation$5 angle
angular$5 direction$5))
WITH (filter$5) WITH
(block$5))

14/336913.app.

((deblock$5
de$2block$5) WITH
(orientation$5
direction$5 angle
angular$3) WITH
(filter$5))

((deblock$5
de$2block$5) WITH
(orientation$5
direction$5 angle
angular$3) WITH

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

OR

OR

OR

OR

OR

OR

OR

OR

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

2018/07/25
06:14 PM

2018/07/25
06:14 PM

2018/07/25
07:07 PM

2018/07/25
07:19 PM

2018/07/25
07:20 PM

2018/07/25
07:48 PM

2018/07/25
08:02 PM

2018/07/25
08:02 PM

05/14/2023 05:09:31 PM
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(filter$5) WITH (block))
L59 8 ((deblock$5 (US-PGPUB; USPAT) |OR OFF OFF 2018/07/25
de$2block$5) WITH 08:10 PM
(orientation$5 angle
angular$3) WITH
(filter$5) WITH (block))
L60 4 "20050117653" (US-PGPUB; USPAT) |OR OFF OFF 2018/07/25
08:12 PM
L61 0 (deblock$5 (US-PGPUB; USPAT) |OR OFF OFF 2018/07/25
de$2block$5) WITH 08:34 PM
(orientation$3
direction$3 angle
angular) WITH (filter$3)
WITH (cascad$3)
L62 67 (deblock$5 (US-PGPUB; USPAT) |OR OFF OFF 2018/07/25
de$2block$5) WITH 08:34 PM
(orientation$3
direction$3 angle
angular) WITH (filter$3)
WITH (post)
L63 13 (deblock$5 (US-PGPUB; USPAT) |OR OFF OFF 2018/07/25
de$2block$5) WITH 08:38 PM
(orientation$3
direction$3 angle
angular) WITH (filter$3)
WITH ("35" "45" "135")
L64 942 (deblock$5 (US-PGPUB; USPAT) [OR OFF OFF 2018/07/25
de$2block$5) WITH 08:49 PM
(horizontal WITH
vertical)
L65 214 (deblock$5 (US-PGPUB; USPAT) |OR OFF OFF 2018/07/25
de$2block$5) WITH 08:49 PM
(horizontal WITH
vertical) WITH (filter$3)
WITH (edge boundary)
WITH block
L67 7 "15876495" "13344893" [(US-PGPUB; USPAT) |OR OFF OFF 2019/02/20
"15250124" "15490469" 12:44 PM
L68 9 ("20080089417"|"20090 [(US-PGPUB; USPAT) [OR OFF OFF 2019/02/20
000871"|"20090257503 02:05 PM
"|"20100002770"|"2010
0086027"|"2010011118
2""20130142262"|"651
2523"|"6539058").PN.
L69 8 L68 and (precision) (US-PGPUB; USPAT) |OR OFF OFF 2019/02/20
02:07 PM
L70 1 L68 and (precision (US-PGPUB; USPAT) |OR OFF OFF 2019/02/20
WITH reference WITH 02:08 PM
pixel)
L72 1 "15876495" (US-PGPUB; USPAT) |OR OFF OFF 2019/03/04
01:57 AM
L75 362 ( reference SAME (US-PGPUB; USPAT) [OR OFF OFF 2019/08/19
predict$5 SAME 11:58 AM
precision SAME (shift$5
05/14/2023 05:09:31 PM Page 6 of 10
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L76

L79

L80

L81

L82

L83

L84

L85

L86

101

10

11

27

divi$8) SAME (decod$5
encod$5 cod$5))

( reference SAME
predict$5 SAME
precision SAME (shift$5
divi$8) SAME (pixel)
SAME (decod$5
encod$5 cod$5))

16/729974 .app.

13/344893.app.
15/250124.app.
15/490469.app.
15/876495.app.
16/729974.app.

(first WITH second
WITH predict$3 WITH
precission WITH
decreas$5 WITH
combined).cim.

(first WITH second
WITH predict$3 WITH
precision WITH
decreas$5 WITH
combined).cim.

17/328750.app.
16/729974.app.
15/876495.app.

(block SAME pixels
SAME reference SAME
precision SAME shift$3
SAME bit).clm.

13/344893.app.
15/250124.app.
15/490469.app.
15/876495.app.
16/729974.app.
17/328750.app.

(reference SAME block
SAME motion SAME
vector SAME (precision
resolution) SAME
(combin$5 add$5)
SAME (predict$5)
SAME (residual

difference)).clm.

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

OR

OR

OR

OR

OR

OR

OR

OR

OR

OFF

ON

ON

ON

ON

ON

ON

ON

ON

OFF

ON

ON

ON

ON

ON

ON

ON

ON

2019/08/19
12:00 PM

2020/06/07
03:05 AM

2021/01/06
01:42 AM

2021/01/06
02:00 AM

2021/01/06
02:01 AM

2022/11/01
03:08 AM

2022/11/02
11:57 PM

2023/05/14
04:41 PM

2023/05/14
05:05 PM

PE2E SEARCH - Search History (Interference)

Ref #

Hits

Search Query

DBs

Default
Operator

Plurals

British
Equivalents

Time Stamp

N30

26

(round$3 WITH
(bit$2depth precision)

WITH bit WITH (add$5

(US-PGPUB; USPAT)

OR

ON

ON

2016/04/14
12:01 PM

05/14/2023 05:09:31 PM
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N31

N32

N33

N39

N40

N44

N45

N71

N73

26

47

84

32

30

combin$5)).cim.

(round$3 SAME
(bit$2depth precision)
SAME bit SAME (add$5
combin$5) SAME
(high$3 low$3 second)
SAME (interpolat$5)
SAME (shift$5
increas$5 increment$5
multipl$5)).clm.

(round$3 SAME
(bit$2depth precision)
SAME bit SAME (add$5
combin$5) SAME
(high$3 low$3 second)
SAME (interpolat$5)
).cim.

(round$3 SAME
(bit$2depth precision)
SAME bit SAME (add$5
combin$5) SAME
(interpolat$5) ).clm.

((encod$5 decod$5
cod$5) SAME
(reference) SAME
(fraction$5 pel
interpolat$5) SAME
(add$5 sum$5
combin$5) SAME
(shift$s WITH
right)).cim.

((encod$5 decod$5
cod$5) SAME
(reference) SAME
(fraction$5 pel
interpolat$5) SAME
(add$5 sum$5
combin$5) SAME
(shift$5 WITH right))

(predict$5 SAME
interpolat$5 SAME
(combin$8 add$5)
SAME (shift$5
divi$8)).cim.

(predict$5 WITH
interpolat$5 WITH
(combin$8 add$5)
WITH (shift$5 divi$8))

(pixel SAME precision
SAME reference SAME
predict$5 SAME
(encod$3
decod$3)).cim.

( (decod$5 encod$5
cod$5) SAME pixel

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

OR

OR

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

OFF

OFF

ON

ON

ON

ON

ON

ON

ON

OFF

OFF

2016/04/14
12:04 PM

2016/04/14
12:05 PM

2016/04/14
12:05 PM

2016/12/03
01:07 AM

2016/12/03
01:08 AM

2017/09/04
06:31 PM

2017/09/04
06:37 PM

2019/02/20
02:13 PM

2019/03/04
01:00 PM

05/14/2023 05:09:31 PM
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N74

N77

N78

N83

N84

N85

N86

N87

18

14

362

27

10

71

50

27

SAME (precision
resolution) SAME
(reference) SAME
(decreas$s
decrement$5
reduc$5)).cim.

( (decod$5 encod$5
cod$5) SAME pixel
SAME predict$5 SAME
(precision resolution)
SAME (reference)
SAME (decreas$5
decrement$5
reduc$5)).clm.

( reference SAME
predict$5 SAME
precision SAME (shift$5
divi$8) SAME (decod$5
encod$5 cod$5)).cim.

( reference SAME
predict$5 SAME
precision SAME (shift$5
divi$8) SAME (decod$5
encod$5 cod$5))

( (decod$3 encod$3
cod$3) SAME
(reference predict$5)
SAME (precision
resolution) SAME
(decreas$s
decrement$5 reduc$5)
SAME (shift$5 divid$3
division) ).clm.

(block SAME pixels
SAME reference SAME
precision SAME shift$3
SAME bit).clm.

(block WITH (reference
(motion NEAR2 vector))
WITH shift$5 WITH bit
WITH (decreas$5
lower$5 reduc$5))

(block WITH (reference
(motion NEAR2 vector))
WITH shift$5 WITH bit
WITH (decreas$5
lower$5 reduc$5))
SAME (encod$5
decod$5 cod$5)

(reference SAME block
SAME motion SAME
vector SAME (precision
resolution) SAME
(combin$5 add$5)
SAME (predict$5)

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

OR

OR

OR

OR

OR

OR

OR

OR

OFF

OFF

OFF

ON

ON

ON

ON

ON

OFF

OFF

OFF

ON

ON

ON

ON

ON

2019/03/04
01:02 PM

2019/08/19
11:49 AM

2019/08/19
11:55 AM

2021/01/10
12:27 AM

2022/11/02
11:57 PM

2022/11/03
12:02 AM

2022/11/03
12:02 AM

2023/05/14
05:06 PM

05/14/2023 05:09:31 PM
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N88 4

N89 1

N90 1

SAME (residual
difference)).clm.

(reference SAME block
SAME motion SAME
vector SAME (precision
resolution) SAME
(combin$5 add$5)
SAME (predict$5)
SAME (residual
difference) SAME
(shift$5 multipl$8)).clm.

(reference SAME block
SAME motion SAME
vector SAME (precision
resolution) SAME
(combin$5 add$5)
SAME (predict$5)
SAME (residual
difference) SAME
(shift$5 )).clm.

(reference SAME block
SAME motion SAME
vector SAME (precision
resolution) SAME
(combin$5 add$5)
SAME (predict$5)
SAME (residual
difference) SAME
(shift$5 )).clm.

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

OR

OR

OR

ON

ON

ON

ON

ON

ON

2023/05/14
05:06 PM

2023/05/114
05:08 PM

2023/05/14
05:08 PM

05/14/2023 05:09:31 PM

Workspace: NOKIA_CODING_MVPred
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OTHER DOCUMENTS
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E).ca.mmer Cite number(s), publisher, city and/or country where published.
Initials* No.
1 Extended European Search Report for European Application No. 22173168.0
dated October 26, 2022, 11 pages.
Examiner Date
Signature /PETER D LE/ Considered D5/14/2023

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line
through citation if not in conformance and not considered. Include copy of this form with next communication to

applicant.

Submitted January 26, 2023
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Doc code: RCEX PTO/SBI30EFS (01-22)

Doc deseription: Request for Continued Examination (RCE} Approved for use through 05/31/2024. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1985, no persons are required to respend fo a collection of information unless it contains a valid OMB control number.

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL
{Submitted Only via EFS-Web)

Application Filing e Docket Number Art

Number 17/328,750 Date P021-05-24 (if applicable) D42933/560470 Unit 2488
First Named Ugur et al. Examiner Peter D. Le

Inventor Name

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application.
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8,
1995, or fo any design application. The Instruction Sheet for this form is located at WWW .USPTO.GOV

SUBMISSION REQUIRED UNDER 37 CFR 1.114

Note: If the RCE is proper, any previcusly filed uneniered amendments and amendmenis enclosed with the RCE will be entered in the order
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s)
entered, applicant must request non-enfry of such amendment{s).

D Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as a
submission even if this box is not checked.

[ ] Consider the arguments in the Appeal Brief or Reply Brief previously filed on

[] Other

Enclosed

[] Amendment/Reply
|Z| Information Disclosure Statement (IDS)

|:| Affidavit(s)/ Declaration{s}

[] Other

MISCELLANEOUS

D Suspension of action on the above-identified application is requested under 37 CFR 1.103{c) for & pernod of months
{Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17{i) required)

[ ] Cther

FEES

The RCE fee under 37 CFR 1.17(e} is required by 37 CFR 1.114 when the RGE is filed.
The Director is hereby authorized o charge any underpayment of fees, or credit any overpayments, {o
Deposit Account No 160605

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED

> Patent Practitioner Signature

Applicant Signature

EFS - Web2.1.16
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Doc code: RCEX
Doc description: Request for Continued Examination (RCE)

PTO/SB/30EFS (01-22)

Approved for use through 85/31/2024. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1985, no persons are required to respend fo a collection of information unless it contains a valid OMB control number.

Signature of Registered U.S. Patent Practitioner

Signature

Guy R. Gosnell/

Date {(YYYY-MM-DD)

P023-06-02 I

Name

[Guy R. Gosnell

Registration Number

——

This collection of information is required by 37 CFR 1.114. The information is required tc obtain or retain a benefit by the public which is to
file {and by the USPTO to process) an application. Confidentiality is governed by 35 US.C. 122 and 37 CFR 1.11 and 1.14. This collection is
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time
will vary depending upon the individual case. Any comments on the amount of time you require to complete this form andfor suggestions for
reducing this burden, should be sent tc the Chief information Officer, U.S. Patent and Trademark Office, U.S. Depariment of Commerce,

P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-8199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 83-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be
advised that: {1) the general authority for the collection of this information is 35 U.S.C. 2{b)(2), {2) furnishing of the information
solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office
is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
infoarmation, the U.S. Patent and Trademark Cffice may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information

Act {5 U.8.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice tc determine whether the Freedom of Information Act requires disclosure of these records.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence tc a
court, magistrate, or administrative fribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a

request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need
for the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S.C. 552a{m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization,
pursuant to the Patent Cooperation Treaty.

8. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant fo the Atomic Energy Act (42 U.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or histher designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant tc 35 U.8.C. 151. Further, a record may
be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the pubilic if the record was filed in an
application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

8. A record from this system of records may be disclosed, as a routine use, to a Faderal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Attorney’s Docket No. 042933/560470 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re: Ugur et al. Confirmation No.: 8335

Appl. No.: 17/328,750 Group Art Unit: 2488

Filed: May 24, 2021 Examiner: Peter D. Le
For: MOTION PREDICTION IN VIDEO CODING

Submitted via EFS-Web
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT
CITATION UNDER 37 C.F.R. § 1.97

Attached is a list of documents on form PTO-SBO08. Copies of all listed documents (other
than U.S. patents, U.S. patent application publications, or patents or publications otherwise
determined cumulative) are attached, except those (if any) that were previously submitted to, or
cited by, the Office during the prosecution of any application(s) upon which the present application
directly relies for an earlier effective filing date under 35 U.S.C. § 120. It is noted that 37 C.F.R.
§ 1.98(d) establishes that copies of documents previously submitted to, or cited by, the Office
during prosecution of the above application(s) are not required to be furnished; however, copies
of such documents will be furnished upon request. Also attached is a translation or a concise
explanation of each non-English language document.

It is requested that the Examiner consider these documents and officially make them of
record in accordance with the provisions of 37 C.F.R. § 1.97 and Section 609 of the MPEP. By
identifying the listed documents, Applicant in no way makes any admission as to the prior art
status of the listed documents but is instead identifying the listed documents for the sake of full
disclosure.

Respectfully submitted,

/Guy R. Gosnell/

Guy R. Gosnell
Registration No. 34,610

Customer No. 10949

ALSTON & BIRD LLP

Vantage South End

1120 South Tryon Street, Suite 300

Charlotte, NC 28203-6818

Tel Charlotte Office (704) 444-1000

Fax Charlotte Office (704) 444-1111
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Examiner Name PeterD. Le
Sheet | 1 | of | 2 Attorney Docket Number 042933/560470
U. S. PATENT DOCUMENTS
Document Number
Examiner | Cite Publication Date Name of Patentee or Pages, Columns, Lines, Where
Initials* No. Number — Kind Code (if known) MM-DD-YYYY Applicant of Cited Document Relevant Passa%i;:iﬁelevant Figures
1 US-2004/0208247 Al 10-21-2004 Barrau et al.
2 US-2008/0075169 Al 03-27-2008 Ugur et al.
3 US-2009/0092188 Al 04-09-2009 Lec et al.
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Abstract;
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Koninkleike Abstract only;
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N.V. 2004/0208247 Al
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g | RU2008138706 A 04-10-2010 abusyki Kaysia corresponds to US-
Tosyba 2009/0087111 Al
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9 WO 2010/001832 Al 01-07-2010 Toshiba KK
OTHER DOCUMENTS
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of Tg;ﬂ:&?ﬁiﬁ%;d
. . the item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s) , volume-issue
E:.ca.mmer Cite number(s), publisher, city and/or country where published.
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Decision to Grant for Chinese Application No. 201280009695.9 dated June 21,
10 Yes
2017, 4 pages.
Examiner Date
Signature Considered

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line
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168 T 70 R b A% B R0 e M B A ATUE 5 o RIS 4 43 AR AT 2 1D 0T I ] T LA gk 2> B 25 Bk
ME S P EANITUA . TR BONG IS E R & & a2 — A s — N Ll 332 R sE
AN FRAE, FianZsa) . A (e fl/S {5 M bk (SNRD RI4aT .

EF AL, MBEG K E LB ESFb it FiEshihE. @b BRI &
EESEWMM Z Y. Bt AEEsingE, ridizs)n B i m WK RAXS T
—ANE AL B SN A AR X R . EE MR E s R RN — e —
AL BB A — TR X B, 554, 32 B M AN SR 4 T A X Bt 2 T I AR A
R R R R AR 5 . WS Gm A0 28 Y P AR 4 . B AL AR5 4 A 4 B SR i3 — P BN R R
DX B A3 2R . A0 AT AR D 2% PHAT 10 382 E LA A BT ik IX B i 19— 38 112 3l ) EFSR AR (R
R B 2 4 B3 I R

PELLL

— MR, AR K B AT R SR AL ATAR D 25 TP I 2218 Bl R TR X B B 1B N a8 H
MAR GRS B A . 7T 408 shAME BN X P B & R s BORR B AERR v . 535 Bk
R, AN A BEN ISR BRI .
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E—AFE R, RRERE—FNREEE, HEF. SaMeiit, LKEEs)
FM R O ST A 0 X B LA = AR TR AT B LA sl e, L @ AV M U B T R
BB AL LB T B Uk SR A R SR A — R B M s R A v AR A X R T BT R X R
A —

ER—HED, REUIRE—F T, AR, KIS0 2R T PR X 3k
LLF= A TR A AT Xt s LA, 15 3 7 M 8 5 B 3R 35 B 2 AR T i AR st S 58 — vk
W AR R A RV B A RN T K B g —

TR, REPRE—FRSREEE, LAEEMetEth, FiRiEz
o 15 S AT P B (X B h AT A5 B RS LA PR AR R B, e o TR 38 B+ B A 4,5 0
W%, ELPTIRIE B R LA 1T 5 R R AL B IS 30 1 B TR B A N T IX
.

TE—WSE R, ARG —FER R E, AR, EaMEsER, HKis
1AM B T U0 P9 1 X Bk DL A= AR BRI X gy LA PEAURE SR, B IS B YR T
A IZ B AN B DL T B v SR A YR RO B — DR AR R RS TR R R N T TR X
theh g — % '

ER—HET, ARPRE—FTRAEEETHN, LOFE. B, K1
H53E Bh A B R T R0 ATOMTA 0 X B LA PR AR T ALK B LA R, 3L 8 6 S 3
P I B B A A% LKL T SR A v SIS B — v B M AR A T v R B S A T
R b g — %,

ER—HES, RRURGE—F g, LR hF A 5 X RHFITE S M U
PEAE TR ARSI B s LA R B o e 1 B AR 2R L B B B 1 B K B A N T Bk

R —HER, ARURME—FER B ST, HAMEHM LR, prRizsnih
P4 B ot R AT P9 1) (X B BMAT 38 B M a2 L= AR TR AR X Bk, L P BT R IE B M B BB
SR ES, ELFTIRIE B AME A H b T G [ B 1R FE A B B B R RO BT IR VR AN A T
X k.

ER—HER, ARPERMLE—FLLBERBEFHI, HAESHH R, TR
3B Bl M B P LA P (10 (R HRH AT 38 Bh kb B2 DA AR TR RS DS Bk, ELoP BT IR IE Bh R 2
B S YR 8, FLTRIE BN AR R e T R 3 1 B BB 3 A B 1O Bl 1 K T O U %
R T IX k.

AR AFRFRROEARTE@E. . B4R AAMAS TSR, QRERET

Sz, MATHE—DER— AL LA (FlnfaEE. TRHEKRBE (ASIC). I
7
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A 9mF2IIFES] (FPGA) SUFIE S 4IRAE (DSP)) HHATHIRKM. PIATIrR AR
B VIR TE VP ML AT i A e, HnErEAL B AR h IR E AL B P AT . ik, K
KRR B — AR RN A IR EA R BRSPS, TR ST AR S A U
PAT WA KB Bl BRI $E 2 .

B PR DL R 5k R R A R B~ AN ER— AN LA R T A . e, BARAIL
Bog Tk R FE X B NBAER B RS .

M & HLEA

Kl 12U B g RS S S R IAE B .

B 2 2 Ut BRI 4 i 2 1 S A 1

K 32Ut HE R A AN RZS) R R E /D T X R R — T X R .

B 4 RIS E B ISR B & R Bk DL A TR B R 8 R A5 A5 A% 1 SE B RO AE B .

B 5 2 UL LI B CASCHRE B I R Rk LA AR TR (X Bk A HL TR 5 45 1 2 — SE B RO HE
A

6 R UL B 4 BC B DL SRR 8 B IE S BRI R 7 A RO DX BR B AT 4R TR AL 4 i (SV CD
AL AT A A A B SE 5 T AE T

B 7 RUMEFIESHELABIE SVC HEERR BTN HAKE.

B 8 UL BN IENFME L PR S LA SVC 1582 9055 4 1 N A #Y
L3

Ko RUBHFREMEANTRR —4. ANoELIERENEOFERE.

B 10 R UL ELE DL SCRE AN R B i R g8 I A% 78 T DX B 11 3 B A K P 4R R A . A
LLSE R B A 38 B8 4 B8 R 1 FE 102 3 1R B 0 B LA 5 25 B SE 1 AR A

B 11 2 U B AT B A% A LU IR 2 65 T i DX SRR IAT B & e s A MR R R R I
e RERNREERE.

B 12 2 U B A0 A A AL B8 AE LA i8] g RS it 99 DX BR 4R A A AH & SR P IBE sl fME B 0T
kAT 1R FRIE B M R AR P R RV R AR AR A .

Bl 13 2 i3 B LT AR D 2R 7E T 3 B RUK S 4 B2 v L S R B 8 28 SR 3T B & N Az B3 £k
RPN RO RERRER.

Rk b, AR BB 3 STRP ML IAR 5 25 o B0 4232 B #Me TR X BRI 5 18 R 38 5 AT AL
8
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GRS T A o B2 FH 2208 B 4 Mz T X BRI B 18 R 98 Rk 3R = T v A 1 B/ SRR R R 2
. FIBhAM IR, B, CImik. BFEAF%. EXH (MB) ZEX %K.
WA RR T B BS BREL S AL P Bt B . B3, AR THAUFF R4t
HHE R/ R VAR AR R B A R R .

RS — B SNT, AT A 28 AT R R R IE Bl b2 LA B A B B AME TR X 3R .
S IR T, MLATAR B B8 v B 5B B A B2 hn L AR AT g ik A48 N T BT iR 42 3E B Ak
ZTRI X . Bor R w2 v BB A FER M. 2565k UL, PR 8iohu8 k4% vl 4 {IRIE I8 3 2%,
FEUTiRE G, HOErERAFIFEES. E—8EAT, FBIERETRh 3 oEkE
BeAR . AEEE URWBIENTT, MUANURE RS 8% T N FH 5 AR U AE B R 2 U8 I BE 4 Bk Y B0 S U8 U 2R

I A5 FH 20 & B ok B 03B B kb 2 B U 2 5 B i B0 A R IR A B A R I8 B 4%

E—BBOT, AELEFHAMETRN X R KFMEETT LN AR RERESE. 2
Bk, XN TREBHBERHENEIMESE, ATNAGIW 3 58k IR S HTE
AR, MY FRAESBEEBHEWNZSMESE, AJNHEIN 2 5B LIERFNA
WS AR (Blan, WM. FrR AN E RS 28 7T LLE 40 & R B8 sl 40 & SN I8 U 2
M —#a .

SN P TR A SR B RS . B5EIR UL, WL MB BUX Rk A Hi&
My, MR BIX R E A IEEE . ZEXHR (MB) Al MBME 16 3 16 &
FXE, MXHRKTFXHEATHTFEARE MR, mE, HXFEN (MHIAELFatEd, 7]
N BRSNS BB, T RRIR B 2% M

FEh, AR RN A TR EMMEZ B 9. i Bk, 23
AMEIE R GBI EEB A S, MAREEBMNVE, Nt —PREE M. 2
BIskUL, XFFATEBAMGmID, FH A S HMETER R ERTTREERBE N IZN A2
TP A S WA ER AR (B, PR,

Bl 1 Z2UEHAMARE SSRGS 10 NER.. WE 1 TR, AR 10 BSHEEE 12,
HEHBEFE 16 MEKEER 4 EREHmEMMM. HEHE 12 /T8-S M%E 18,
GRS A% 20 FifLfds 22, E— 7 HT, (FHES 22 A Lk MEmar. HUCRE 14 7]
8 B 8s 24, WATARTSES 26 IV "3 & 28. fE—sehmd, KR 24 WA
SREWS, I TR BEHEEFRFITHLEERSE. RS 10 7L BEUZFLESD)
FME T DX B B & Y98 % DA SR O L AN AL B AR P

MLARAR TS 28 26 PKGIZ B A2 R B T AR 9 9 X B DAF= AR TRIWAL AR X 3k, H B &

I i 17 #2328 Bl w32 DL T B SR AR R O B8 — DB s AR Bl o IR B A AN A T
9
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X rep g —F . E8 KSR RT, MARIGES 26 7] Bi&E N U 85 U85 N
AT —semx k., £ —EBEHEXT, UBEEES 26 I AMMEs M, KAl
BENHEE (WBREFMBEEHEEY. KFPHERREFSESRBEME). &
FIBE AT, WAL 26 TR EEIAMEIN L BAMEER SR N A T EEHIMEM
WX P, BRI, BRI AE T A IR As . B, 7550 BT, ¥R
028 26 A] N AN BRI IS 3 8%, BTk yEak B 40 & M E sh Mz 5 BAM B (Flan, “Fil).

MBI 26 ATAERX ., BEXH. BREFHREDEM L Q&N E#iE3)
AME . BB R E R ET (BN, BMIRIEE 200 wWESERBIT HIES . 256
K, WSS A 20 RIEE S RIS A B & IE R4S 26 N is sh M LUN
FHZE — DB E 2 Bt B 28 — VR SR a0 AR . Ar SR e84 . BUE, MMM IL S 26
RY BT X AR ) — AN B — AN LA B R R R 40 AT A pE i AR AR A R SR . 3SR U, MR
535 26 W 3 HTAEAR IS IS SR L MR B, DU 2 215 NS 238 — 9B =K

EE—WEEBEXT, I TFAEASRGEENESmE, WMHEIDES 26 7T (Fla)
A P93 U8 5 R N R L IE Bh A . 2515k 3L, 7F H.264/MPEG-4 28 10 #845 (B AU
B (AVCY)) HEY, HFEMEMNBELANE —BRENESIIMRIERF TR 6 ok
FEW . SEANAHBFEEIA Y ERFEESBSFIFORENEE. ERERIKTE
SLECH B SRAHLE, BAEREBAA B MEBE A BN OERE RIS . FHit,
52 Bk B AR 3 L IE AL, 6 A EEKIEBBRAERENNIER .

PEEE —uE vk BE RN, MAUMEIE AR 26 FIN FHSISME AR, Bl IR RS . 201
K, FTRSF i iR A WA EE 3 kIR RS . WTAESE T UE AR LA T R AL BT iR P v
WA A B IEVE AR, BN, BRIEshAMEIBR A, B, ATREIREERSERHTH
MBI AMEM N IE R RS A A . EaaMEh A WA & S AR B LR A F R 8 %
2 (plm, 2 kBB, ATERSGEMCELAFE —GE. mEtE 2 o kERK
PR VEVE S AS . ik, FUAARASE: 26 TN AME —MESELTEFadHEAHE
BHAMZ IR B FIAS FIR IR 8%, BLR A A S EaiME 5 PR A RER A, T
FIZsh#MZIE IR B M- FIB IR B E .. £ —BHT, Fln-FIg st s AR 8
BB ATRMN.

EH IR ABEXT, MRS 26 A PIREEENH TN B AHER
BERHEHZEHRNEMNFENER. 80F, STEKFEENMEREETBETELBER
EWENES) mE, AEKT 4 ek B 45T ek vy & o N B 4 3 4045 L U8 Ik 2R 1 P i
JEW AR . WMREH M BAEMNEERE D BASHOEHE, R4 v N H G 0 Xt i A8 1l
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2 EREHIMEEEBUETBREENE L —HTHITANE. X TERNMEETEAR
BN BGEBHENEHNE, TN ERYEEMKFERERENH 2 28K AHER
Ao KU, NTFEWNMEEPHAFBELBERBENZ) ME, TEEEYEEMK
P4t B P A R N IR IR AR .

kUL, HiEFMBAKTEEPIRNERGRMCE BAEEESEE TR RSHR
EMr BN, WAL EE 26 AIAEAKCTYERE b N SEI R Ay, Ho7E 3 4R A o N A 4
KL VEVETR AR 2 kBB As . B, N mEBEEEHREEPIRABKERMNER
RSP YEE iR 0 R RALE N, WARAERD RS 26 T 7EE B 4R h N A S IR A
BAEKFYEE NG I XN M IR A8 10 2 08k Bk 8. B, WARMRISAS 26 RI1E
PN 4 BE o AR N SF VR SRR AR S N SR VR B, WIS B 1) B R BEHORS 1 B B OB R R T
SE .

HiEMNIE 2 ARE (Flan, LAMig. A%, ZXH (MB) FEXRE) AR
ERMAEA RN TR ERE . B BENER, HFEN (AR e 8 25 a6k,
GBS AN R YR R A T, FRFF A . MB ER SR, MO/ EESN TS . A
U, B—uBAE S AT RR IS RS S, TR U A AT BT EAUAMNE B SRIE R D
MFE, W ESCRR K, TR, FSMEEEE T NPT IERAS . VI uE B A% AT XY 0K
/b BRI Bk B 218 B AME T X By B AL e AR B E R R A

VLA ARAL 28 26 AT HENIERBANH TR ERMER L E ] M. £
M, VARG 26 WA AIEshAMEIR 8% 5 I iR AR, A RN RERAT IS AS,
M — B RBAR R M. BBIRYL, X FRI4EBMBMIG (SVC), PSS 26 A&
e B LAY A Z R A BRI 4 & A PR IE S M B IR AR 1R R

EE 1 sEpIR, BEREE 16 ATEIEEA BLEA LIEE K, g (RF)
PGB — PN E DU B A RE, RELEEFLRERKEMAS. FE 16 AJJEK
RET4HEBMLE (Flin, RN, 7K EmFERER RS —0. 8
fF151E 16 BH X R EMEENEREEAEDSE TN FRESEGEARNES, HTHBREEE N
REE 12 EHBBELCEE 14,

R 124AHTHEHDEMEE 14 WM. AT, E—SERT, KE 12, 14
W ULRME EXIFRI T R Bk, FE 12, 14 RE—F 085 W% 5047
R4 fE. B, R4 10 AT RS T 12, 14 2 8] 19 20 B ek DUB AL A AR 4, LA (@ and
TR R e 4. WA Sl g .

MARIE 18 AT A WA IREE, flug—  E— MU BB, &F i sl
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B A A3 P MRS ARY SR B E SR B AR R IR I E BB . BN — BT HE, W
IR O18 R AERE FIFEVIE R MBI E S IEAR, BB S AL AR A A
o E—ERHAT, WRWHIE 18 BAHHNL, HMAREE 12 MELRE 14 W ENHTIE
FIAEAL B IE B 1, BE DENBELLEIE, RH LKL FERE. BHiL, F—
LImS, RSP RMEARTERS LLEFEERETHI (G, BIHHEEFRF
ML ASElE. B BT, WM. BR300 S0 4 R AL AT B PR S 5 2%
20 %b5, DLAH T & mieias 22, 518 16 FEWES 24 AR 3 B 12 1% fay 2000 5043 i
RHE 14 (IR EEE 260 BREE 2B NESEMNEREEIHAE—F, FIUBREER
# (LCD). HE FERBEAN AN —HE (OLED) BIRDF.

FEA KB — e T E AR, PRI AL 2% 20 FINLARAR 65 2% 26 TT 4 A0 & DL R Al 45 I
PR AL LIRS 45 (F) . A TEAN/ER{S ME B (SNR) AI4E AR ME . ZmAD 2% 20 FIARID A% 26 W@ T
ZFFEMEM — AN — APl BRSSO R E MRS AR, SRR MR
gEE. X T A 4E RS, EMEHEEAERA RN RERNUMEIE. —PHel— Ll B
5 2 5 BN U LA PR A B AR IA) . i AJ BR SNR 2.

WLATGR b5 2% 20 FIALAT AR D 2% 26 AIAR#E a1 MPEG-2. MPEG-4. ITU-T H.263 Bk
ITU-T H.264/MPEG-4 5 10 #43 (AVC) FMBUESETMRE. REE 1 PRER,
BAE— S5 P, A 4% D 5% 20 FAIALAMAR GBS 28 22 W 5 5 S Mg L 2S F AR g 28 8 &,
HABEIE S MUX-DEMUX 5 oTa e AR R4, BLAL B 36 R 2040 o 3 5 25038 o
o AR AL AT P B I R S . T SR IE A 1%, MUX-DEMUX B TR #E# ITU H.223 £ 3%
BRI EEH eI (Flan, HP/EE#HRE (UDP)).

H.264 FrAEH ITU-T M AR S & KA ISO/IEC B3 BB EXKE (MPEG) JFk,
YER R B TAEBA VT MEEALRM ™ M. H#I% 2005 4 3 B ITU-T 22X
H.264 “ — MRS K SR M gmtS (Advanced video coding for generic audiovisual
services)” FHEIR H.264 trifE, FTRn#EAEARCH Al FR N H.264 FriEEl H.264 FTE,
BE H.264/AVC AR UEERIYE . £ — 207, AR WIth B iR B H R A B2 A T~ K44 8 R
H.264 IrHEEEE, SEFEFARNAEER H264 SRR HEEE.

BEE AN (JVT) 4k& \EXT H.264/MPEG-4 AVC fR] 484 dS (SVC)
B . H264/MPEG-4AVC FIEHE X SVC P EWHFRNME ERKAESR UJD) ERX. &
IVT GUZRIBEE AT 46 O R (JSVMD) sEiti T4 iR ff M TR, fid TR
AERSK 10 A TARRAFIHRYSFHRIGIES. X T SVCHIFEHEENERSE

RXERP R, HAFHUEE, EBREEE 7 UD7) TRE|, ID7 WEZFETSH - H5R
12
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(Thomas Wiegand). JIHE « ¥0F]3C (Gary Sullivan). &K F %2 « #i8 (Julien Reichel).
7& « EFL7x (Heiko Schwarz) Fl & Wi - 4B (Mathias Wien) ( “SVC BITHIBL & &
% 7 (3 2 /&) (Joint Draft 7 of SVC Amendment (revision 2))”, JVT-T201r2, 2006 4 7
H, FRARE, HEHF).

fE—S e, XTI, AR ST R A H264 ARSI A, BAE
FAFFVE A AR PR UE TIA-1099 (“FLO #IE ™) H AR AL HT 1] 85 2% (FLO) ZF O #vE (“ A
T sl 2 EAZ BT ek TP O (Forward Link Only Air Interface
Specification for Terrestrial Mobile Multimedia Multicast)”) & 7E HiTH % 5h % #4421
(TM3) RGP {E1ELrT RS . FLO MVEAE A €& & FLO & # O WAL EE
BRSBTS AR A SER) . BREE, TRV 40 DVB-H (=M #%&-FH 4D, ISDB-T
(BEERSHF) HB-HIME) st DMB (B FHAA#H) SHERAER HBWMm. Eit,
E—EFNT, HEE 12 TUEBITLELRN, UL EERETFRFI. WMEK
1B AR S5 2R BB IR 75 . AR, AR iR B R A IR TR 4T 2 R BT
B, 2R RRAS.

AT g i 2% 20 FORUATAR AL 2% 26 F—FH LN — DB — DML B2 4. BF
5543088 (DSP). ERI4EREE (ASIC). I RIS (FPGA). HEIZHE.
AE. B, BEERHAEMAES. B, AP AR BRAE PN — UL EERK
HEREE N, iR — P E— MU BB RER SRR B E. R
BEEWRMAETEGRE (B, TLEGRETFRID N. WIHEREESE 20 AWH#E
588 26 FEF—ANAEE N — DL LREBRBMEST, RE—FUEIMAE
RS 25/f# 5% (CODEC) M—MaBEEMNMBIEE. THEE. | HEE.
RS B EEMT . BHh, WHFEEE 12 MMMABEREE 45 ETREBHRESH
FREHMBERESHmBUMAE S WE . FIR. SRS, BEARCREH, aFeLl
XRILLBEERISM (RF) TRAHRMRE. R, ATHTHHA, B1HRERLE
ZH A% .

PSR )& — RFVATMT . VLTS A5 8% 20 X4~ FUA AT P9 (1R 2 X BREEAT#R1E,
DA ST AR BAR BE AT dR S . R IX B v] B [H g BRI K/, BLRTHR 3B fi8 e B 4% 5 bR
WEE RK/N EBTARR . 2E3k3E, ITU-T H.264 FREXEF &R AN (F, 35T
EarEAN 16 16, 83& 8. 43k 4, HX TARRESEN 8X8) MM TN, LLREREMX
BN (Fltm, XTF=ELEHN 1616, 16T 8, 83k 16, 87 8. 8 4. 48 K& 4

Fe 4, BxFTEIEDENXT AL G AR AN B E] T . B B PR IX B Ay
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RUEBEN SR, BTSN EREH T ERNLE. —BRUE, THEK
BRAE RN RRU AR R E—HERT, BAPRKRATEIRA TR RN E,
R AMIA 16X16 TR, IMATTXS 8 X8 IR XIRE 4 X4 K/ X RPATEHR,
B s A FaESRBERESER 4 X4 XK DC R

B 2 i IV R D 28 20 RSB ROHE B . AL TSR T 25 20 BT BAT RLATIMT 9 B IX B 1
ot P £ 55 R0 T (E) i o P 0 O R 4K B 25 () TRIW SR Uk 2D B 25 I 45 72 A S50 P O BRI R A
MBI TCAY o« ot 160 4 i 4 5 I ) 0000 Sk ik 21> B 2 R AR 3 T P (R AR 83 o B I TRD D 4% e % 1w )
Gald, MAHIZEE 20 $ATIE B Ak v DR ER VT B0 WL AT X B 7E 3 S BRI AN LA <5 T g 22 18]
s .

wWE 2 FAR, WIS ES 20 BlCRRgR AS A0 AR ISOIE P I AT AR X Bk 21, 7EE 2
FISEEI R, A D 8% 20 BLEIE BN TH B IT 23, S EWIFMER 25, BaIFME R TT 27,
XA ETT 29, Bfh¥io 31, WEABIC 33, YABH T 35 MBI HEIT 37. HU
FRGRID 2% 20 AL A A 39 FNvESS 41. B 2 U B R T 908 X B 14 ot 1) S B BT A AT S
T 2% 20 (RS IM T A . RENT & THUIER 2 fRER, EMMH5ES 20 &7 &
B F T — LR AT DX B A P S B P A 1) TR 48 4 .

ZEE VR IT 23 BARX tk 21 5 —AE— AN LA _E AR AT B X BRBEAT LR LA
FEE—AR AN EES R E. TASEWAEEES 25 MRTBRPEN . X T 7 Z KN
(Flan, 16X16. 16X8. 8X16. 8X8 TE/NHX KD WX, "THiTEIIME T
BANAE VR IT 23 (BN BT R gk TR AY T TR J 40 1T Mol b B R A UG S 24 A AL AR X BR
21 X, H#fierdXRZ AR . EEa B, @3t 8o 23 HAERRATE
R BEF LB .

EMENAEEPRESNSZ —BRERHE, ELETHRRBHE, WM
M5 e 20 R AE S TRAGEMEWEREMNZS), HIRBRENTNXR.
LEHAEA S HRGEENES M ER, WESHIMEZEIT 27 PHATAERE. 250K
Ui, 7€ AVC/H.264 #R¥ET, A THREXBRALELAMZEES, THHERER$ (1, -5,
20,20, -5, 1) /32 {9 6 /3L #EG) (Wiener) UEHRS. N THRBNUSZ —BEMELR
BES, WERANERREMELRERNEREMELANIBEIE IR .. WL
WK ETTH TN EESBOSBBREAET OFESETAEFEELIE 118 RERKHE.

EaEit It 23 HAHERREMASR IR TR EEEsmE. FH
BB E, SRR 27 BiLEshFMET R B BIX th. TEINERE 39 4,
PLAR S AS 5% 20 GBI R LA S RTAARIX B 21 yR 2= iEshRME L IG 27 P54 [ T AR AR X
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T AR A A X . KA HF T 29 KB N H Fre X . 48T 31 BALE
BAB U — SR/ IER . BRIZEIT 37 LB REEHITHR LB — PR
INRLIRER . WLARARRD 2% 26 PAT R AE LLE M & 9% 1D RO L 400 .

WAL R IT 33 MY AR B IT 35 RIS BT T, UERRKKE. nik
WA FEEMNRRX RS HIZahiMEZ R IT 27 P A NS B M2 B X SR8, Lo
FEAEZ BRI ESZEWAAMEEE 25 P. IREEMIHAX B hzafhih 2
JC 23 FE B AMe BT 27 FSRXT fE S A 19 X S HEAT SR BT

23T AT RLARUT 21 4 X B AT BB AMERT, iEFhAME R TT 27 W AT — 4 1E
ERIEEBRABRESEMNSEX k., MR LGFTXIEE B AT, RaTE—
MNSEHEX, BEMR LR REEN AN, BAFERNSFEX R, £ H264 7,
E—EERT, ARG RS R ERZASEN. BaFMERIT 27 THTEAK
LIRS MBS M BN SIS T E. B6IRk3, mREIRERRNSEEETHNS
WP REREME, W2 ATHREMBEBREMENHE, EFRRAFRRZFME
g R ERAEW (1,-5,20,20,-5,1) /32 8 6 SrECLIERIE. WRWA N EHIRNESE
e ML E, BARTEANPATIE AT ARHEEEIERER T, BEAHKRESEhiE
i 2% 25 RIS H IR EHE.

B3 2EAdEEAREZE MENRRER —FMXHRE. E£- 3 L6+,
8X 16 M X £k 43 thok B S HEMi 49 HIPEA 8 X8 FIXI 45, 47 MAHAETER, H—FK
REFARAEMEFHHNE (MV). FHRUE, 8X8 Xk 45 AFFXREFHHME (0,-6),
H 8X8 FX# 47 BFXIRIZFME (-2,-6),

e ieR, BEEEREHESNMERIT 27 FFENKIEMETIIRIX RS H
BEABIT 33 MR IT 35 FFENESENRRX RV RIE KL EHGRRMX
B, HAPwmRELERE, PATHSEE (clipping) #B1E. SEMNXRBEEFWHE
SEW TR 25 b, DMERRFNMER . @EWHXHREE R T 748 TR M IX
B, RS FEBLRFAASFENER.

o T A AR X B R B S IR ER AR RT R AR B S R B . T B, ORI X 27T e AR [F 2
A BEHMMERN T RRIER, (Flan) Wl 3 hx. Bk, BXEFRBPBATT
REfFAE N IESE M . A REE RS HNEINE R MEMER T, NAHK A ERIER LS (F
, 7E AVC/H.264 1) AL B X PN A EL R E. R, HHRIBEAATE
BESERITEE M. B4, Hlin H264 F R RyEH S LW LU T 2t 2T hi Ry

PR 5T B T A A2 B8 o8 B il il LA 18 v R AR HE TR R Skl . BRI, B PR BREN A T AE
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FHAMEIRB R TN X L (B, &R REIEKES) TR Z a0 X s B AT .

WLET BE TR 7E T AN B T X s A B R S G M RN B T, S FH BRSNS IE s AT RE 2
BRI TEERETLHE . WRAT XS X H DLAE H 58 2T 1 VO g 25 7y X 5L 2 A S
HIEH S, B4 LRBHREEREY, EXNSHEWiH B A5t 2 LH AR
AR M. BRUL, AR PRI STRR IR, B T G AD Ak FELEL R R R

MI\EAR KA SN FE, F 06 B IEMN e B AE AN X gt Bagw (&
G BTN B . RYE SR — IR AR, RN TR X R iy 4 AT s sh A ME RN A .
WRMXEFHMERESEBREME, B2F—EESEXTH RABREBRSEHNA. 8
P PR u AR, TN X BR AP IE AT v RSN R AR AR A o B U AR 4B 2K YR SR AT & O
05 B 7F & Ya 60 AT i TR R % . B, AT R R B 1) A0 AT 1Y e o B8R RN/ B P AE AR
AT fi82 R 25 A2b A T LB UB U AR AR TR .

LR GLR, BUAM BT (8 B X T X B BEAT SR BB B AT ek B
FRAM (MERTERET 28 bib) MHTERERE. 200k U3E, FEERss (Fla 3
S8k, 2, 1J9E 35 E@Eﬁﬁﬂ‘ﬂ&&ijﬁu?:?ﬁ‘@ﬁlﬂ'rﬂﬁitiﬂB‘J%%&ﬂ%%%ﬂ@%ﬁEo mH.,
WS 9 U e 8% 1 Y B T PR AR S SRR AN, 18 S S X A i AR At AR T UL BC .

ARY 10 AR E USRS AME U AT R RKESH 0 B E NS, Hdtdl i
FREFMAHRRFE . 205k U0L, WIS 26 0] B IE N HH IS 3) M2 LA To @ 4t
VEPAITE LT NS — R B R B F AN R M IE LT N A B R AR . AT
HEEXR, BERXR, BRFHRBUEM L REEESERX, BEEHREATET R
15 T30 AR v B9 45 S B MU ) — AN B — AN UL B . E— SRR T, P
3% 26 ATASIESh MR S 5 IR IEE S, MARNARKWIERKR, AmME—F
FRACE et .

I 4 BB AR E UL SR B I8 S U8 LLFE AR TR X BRI A0 A0 A B 3% 26a 7Y SE B HIAE
H. 8 4 fysefh, WMARMEIS RS 26a BT B ADAEMSAL Mb B 28 U5 S fE
B U Be A S R ST S I E NV PE T . W 4 PR, PATRTD 2% 26A AL E B AMERK
B 30, BARADAIER 32, W EILARIR 34, WIARHIE 36, fnvESY S1. EHIRIEIAS 38,
SEMIEME SR 40, IEEhAMEBTT 42, FIF VRS A% 44 IS G R 46.

FEH— YR AT, MRS 26A BATHNEsh M2, KXt o8B RE
BIANHEUED: . £ I BT, WAEGES 26A HE/NEE RPATIZEIFME . FIF
VEYL AR 44 RS B BREA TN AR REHEISNERSS. R0, SRR NMIR
T RIGUEN 5% 44, METESUEANFEFRSHEN LTI EER REE 4P RER,
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EALIRAR D 2% 26A IEXIFEW ARG (D KRB, KW, AT HTUHH, B 44
FREEZMWE NS (P 8% B) XK.

EE 4 SEplR, BEEARER 32 BEMBNATEmEPABU~EE B
WA, EFHABMIEEBERGES . YEMBIR 34 FF AR BB 36 KK R
MR XRAE R . E)AMEEY 30 BRI EX R, HE5@RERAXKIEERM, W
H AN 4% S1 RIR. FIRIBIE 8% 38 XT TR INE SR FIX R FATIB B LL R “HOR” R3E .
“HOR” BEFUBMEHOMERLI. mEEEEAL. ERHEMEHREEIERE
H.264/MPEG-4 25 10 #4> AVC frdEh i, REARBETHHBRBOART 5HER
AU FRARMEBR B AR — A8 FH - B 25 BR B Uk 3% 38 YR MMM A7 1 T 2 B Wil A7 4k 2% 40 P
ZE WU 2% 40 A ELIEREEAr g F T3 — 2 FU M 2 B W 7 i 4% .

B FME R 30 IR E S AME R IT 42, BN 2 BlisshmBE ENE%E
WA ik 8% 40 B S il DL P2 A T PE X B . B80Sk UL, IEshiME R IT 42 Kz shm BN
AFSEMLERCREX SR, HRMEFEFMXRMELTMER D, UHT5HRBRE
B 36 P AEIR (S HSRA, ke S1 RBoR. £ HERT, EshfM28iT 42
AT AR A R S iR A X R AT X B 2Bk UG, A TIRB BB R
fr B A FIIAREYE, S AMERIT 42 RS NIEIEESS. Bk, S uERaasaa L
REEERAEENEER QUEAME) R &R BEGRERELETBEFEETTE)
HIE UL T PATINE B AME AR . IEBhAMERER 30 AT EEAES —IRE SR TRME
M X B, SRAESE R AR K 44 TR IR RV AR 44 A TR ER SR, NIk, 2B
TR B AT DR KA B S B —oE AU B AR SR, BAMIN T PR A 44 2R
HEIEEKE.

PR 46 B MRADAER 32 BRI B UE S, HiEflieshahMEEk 30 K
P85 S0 LLIE A N BN T Ig s 3t 28 44 5 — IR S A BN A4 T IB VB B 3 44
NFF BHiZsh k2 BT 42 F=AE R TIN PE IX Be ) 38 — R A = B ER 46 MZ RS HY
R RIEW B RE S, UM EHRGE NS BB HEAL RS B ast,
FEA & 2 1 SR AR AR U R 3R .

REHTFURBAK B K, BI85 B SRk d U1 e 50 2or,
BETRIERT LR KM EXT LRI B L. B, REER 4 ELpl+, &
FIHEER 46 NEHBIDHALRMRIBEB[ERGES, BT EVEARERRZATHRL)E,
M FB D AL TS 5 B Ze v S0 A/ s R R R AR IR AR S .

FIERS IR 32 K2 5 I B AR M RIZ A A ME 0T 42, BB AME BT 42 PATE S FME
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BARUNFMEES WA 40 TS E W= ETRWEX . b SCFTR 15 583
B 44 RATRIEAK KR BE N H N AN R AR SEE . £, R
FREDAS 26A TJ T U8 vk 28 45 2w 5 LA UM T ) DX BR 4% B 3& B Hb Y FH SF IR UB I 4% 44,
BeriG i, ZmfBes 20 WAERX AR DABBEBERES. &, UTEEN. BE
FRRAEE R X RER ERBE R ES. Bk, E3haMEEE 30 AT FBF A
2% X B B IX B 4 3 SV N F ST BRI AR 44,

AT g 65 3% 20 AT T IR A R D I S E AR — AN B — AN BL_E AR PR AT T R AR
VEU AR PSR . TR M X BRI R v B AT T e A I B R AR A . 2RISR
Yo, IR R RERE S B SBME S BENETA TS HIERSHEA. mRM
MEXhh FEAEAKBNEESIRSE, AT NHSE AR, (Fa) BRMtF
W. BRE, WERBRERRFHERS>BHOEIFAR, WAFTHE —EREHEN. 7]
A8 FH TR 1 X B A0 /55 AR A% A0 AT X B 9 308 S v SR BUARR M . S5k B, I R TR M X R
TEBEN AN AT BN (B, 4X4) KRG LR, BTN BB AR
BF, WRMAERRFEHRDPOR RS XERK, 40 HE BN,

2 225 4 FE RS L P R AL B B B AR S SR, MRS AU RIS AR IR 46 RTE AR
B 12 g D 8% 0 R A 9 65 34 A) BT R Sk vk B U B A S I A TS 5 B9 R AR LA R Y
GV SCHR/EEE (I B TR D, BT XA i EE 16 BB B2 4R B9 VLA 20 BT T HE T
JEW AR RE S, Rk, MFEREE, EIDAE 26A W 447 TR P X B LU € & 30 o B A0
B4 BRFE, B/SRMERRETHRPHIXIRSXARM. 7ELER L, FiE54 26
D5 g0 58 R4k EAR R B 7 OB 308 M s A . — R UL, SWASAY 20 ARSI
26 MAFFIMFERMER, BMER—ZBE LS HIEHRBEN, UER LA EETPRER.

B 5 2 Ut B AUARAR TS 2% 26B 5B — AR vadE T T M HE B L AT B 9% 26B AT K f £ 3K
LT 4 B SAR TS 8% 26A . R 1T, MLAAR S 3% 26B ¥ — 3P A& L P IB B HMER IR 52,
Bk B Hh 4 & 5 U IE B A A S BRI R IR IR I S BSOS IE . s IR 46 FF AR
T — RV BN R R B SR A P AT, B BN AME AR B 30 BB EFME R IT 42 DIFETR
FOMEW B R T AT MR R, EIERT, ENFMERETT 42 ATHUWIE S HME,
EWAEx BB 0BG ERHENZS NEMAEIIRK. R0, ZBHEHR 46 74T
TRES TR UR AR VR B S AR RS AT, IS BN AME IR 30 IR IR IEBNAME IR B EE
52, DR, FE&HIBIER 46 %58 R A FE A0 U T X H o J2 42 S i TR X 3R

Zhr b, ZFIFEshFMEIE R8s 52 WA A IEsh MR R IT 42 5 IR iR R AS HUAFAE .

LA F R, 7258 U BT, SPIRW A S RIRIE BTN A, AR DL BRI T .
18
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EEHENEEBERMTAREANERFADN L, LIBEEHEROEBENT, THRELeEE S
. A TIRBSBBRFEMELGUIN, ShFMERTT 42 AJEE NGBS 0TI
LN R G SR VR R AR RS B AR Y, AR H SiEshMERIT 42 PRINEEKASE
B U KREFIFEsh M2 48, ANMBEERRAKE M. K FiFiashsM2aik 52
EFEZMRefEplyE CEE T XX HTHR) MASSarMEETT 42 5B K
AR Th R

MM AIEIENE S PRSI ERT N, BB ELFERAX R
i, ZENFMEAES 30 EHE ZEESEA T HARNRNEESIERS, W, £FBiEs)
FMEIEW SR 52, MAJIEL, ALEA S (MC (BEBXER, E3RE) K FHFEES S
HiE# M2 MC BB A HFEEE S (MC) MIAASRIERE MC' (B3FX R, 8
e K.

WA BE R A THEFRE RN S —ESEKXTNANEFiREshiih iz
VEK AR 52 RS, WA T REE 4 TR IS B AME IR VR ER 52 1 MC R A A 1 B IR A% G SE 5
A Mt H.264/AVC I B] 45 LARGRED (SVC) FBIIMELEIRG . AR PF, WEIiZs)
FAME I TR AT B AP IS VR RO T VA AT R O BIE NS s M. 2B LT, B ASRE
1527 H.264/AVC FruEF Frig & A B T (smoothedPred) Jhrn. BIFHLi, %
HIMEER 46 AT 2 TFIE TN (smoothedPred) FEARAVIRZSERAE Jy JE ML B R R HIFE 7 .

B o6 B 8 UiBSEH L TR s ME IR AR 52 M S HMEL. R, FrEEARA
NRFHREESE, BEATNAT LSRR —RIESR. £ FBiashigkss 52 7K
W EEBTFTXSEE 6 MiLRKEFIFENIERES 52.

B 6 RS — R R A 26C MAEE . £ 6 T, LIRS A% 26C AT £ AT
B U EF AT IR AGRAS (SVC). BBk, WML 26C W H.264/MPEG-4
%10 F4> AVC A5 SVC . MRS 26C v A& ERBIT B 5 RO IAE S 3%
26B, 1A —FLMELNEE SVC. WER 5 HEF+F, B 6 MEfhrERkREXes
Z T A H.264/MPEG-4 % 10 ¥4 AVC frHEF Fig € WA FIB Tl (smoothedPred)
FR. TEMSEHI, EHIE 46 A& I Wil (smoothedPred) MEAT IR 75 2 8 24 U8 ¥
SR R EHIE R . ZEE 6 BISEBIh, WA 26C #E— A U1 2% 54 RIThRetE,
PI#e 8% 54 AIARYEXT AVC/H.264 ) SVC ¥ KRR T (ResPred) HEARAE 4 i A\ M0 £
W, T SCEE VELE L R .

B3k B ISO/IEC MPEG 1 ITU-T VCEG W 3514w 15 & 2K 41 B T Bk & AL BA (JVT)D

HATIEMNEHFXT H264/AVC B SVC ¥ B . A ISVM (BtE T4 MR 1%
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WERHFIEES SEMEM. ISVM ZXHEHEH 4B E. LR AA SNR ATFHBME. 4
FLRERT AR (FGS). 4% 8] AT 45 i5CHE AT B 18] R 48 OME 25 18] AT 48 J5CME fS VF A0 SR 15 2%
26C WILX K B SVC A7 B 58 247 i 21T A7 69 5Kk 1M A B o B =S W) 49 9 R B9 AL
55, #i, FEHDPEERX (CIF), MARNS 2 —HHAFEER (QCIF).

SVC SZ#F FH LA ME 4R A MERE M0 F 2 Z A T B R o 28ISR UL, 200 18 98 J2 % X Bk it
ITHbD AT, TEAk BREMBUETERXN N ZEX PR, B FEEMEKES. VM
Hhd, WIESHn BL Bki (BLskip) HEMR{E AN ZEXER (MB) FiB¥EITE. WHRLHEE MB 2
Hd MB, H BL #kit (BLskip) HEARBEREN 1, A MIRE MB B4k &K B XN H) &
fERSERTE MB I MB X, EsimEmsE - EF &5 .

2 FH 25 ) AT AR O ME I, M IR B RN A 8] 4 B R | T B RRER S 10 = AL Ui A = 8] 43 BE
HPMAAES . FEHER T, ERERIEEWE MB (5 EBH TRERBHNF Z 67, xFHrid
5 BT LEUEE. ZEIoRUE, JTEAWHABMEETFA 2:1 (CaE AR o, &
i EPIEEFE T 2 S EAEEEHTE MB (5 BT BB . in REREERTE MB A
HRERX_8X8 (MODE 8X8) CEAFWA 8X8 XA ZE MMMz X)), Masr EE
FERIRAIAE S EX AT B BN X (HAEFEK_16X16).

SVC iR T 5 — B 7 vk, BRI . Al ERIERSRTE i — R X R
53T R 3R AR A X B AR OC . X T IX LB X B, RV A o4x TR AT R B GR JR FRR RE B
MO gmEE iR . 7E SVC R, fEH —ALEARER AR TN (ResPred) RIS 7524 T A2 5 45
. wE BL Bt (BLskip), A TN (ResPred) R IZ A ERIEEFEIETER.
WERFR AR TN (ResPred) =1, A4 7E NBG 582 5k R R 2 FERER G 0T B IR R IX B 22 )5 %
R R R AR AT RIS .

R, AT &S 58 Z TG, WARMEEEE 26C Pl EMEV AT ER KX R
NINEWRZE. 2F5E 6, BHIRY, WMRRK[TM (ResPred) =1, ALAVIHES 54 K
EREESERTE RS (B 6 R “HERA ) RAET LS S1, InvkSs S1 X REK
& (BeH “BRAe SWMEH (B 6HW “muml” #I1TkM. &5 SVCIFHA L,
B S BaRUMEAR, BAEEHUEEMZERRBMALINESRMDI#E 58 KRR
R, KT HE 4 U188 50, VIS 4 NAHTUHHAMER, HETRMEMERR
MIEFET S Thee, HIGT B SERr I LT .

WRAEFA S AR, BAEBEMEENERRESH T EREBM 8T, XA
HA5 B #AT LERE . AR A 4R B LT, SVC B XU 8 I A R XS R AR (S
FHAT FEE. kT SVC FUMEANEETRMAE S MR (Bl EESH - HR
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(Thomas Wiegand). J1HE - ¥PF| L (Gary Sullivan). KFJ% « #&E (Julien Reichel).
SE « MEFLZ% (Heiko Schwarz) L FWHT » 488 (Mathias Wien) HJ “SVC BT HB:E
B 7 (5 2 M) (Joint Draft 7 of SVC Amendment (revision 2))” (JVT-T201r2, 2006 4
7 H, SRR, BEMAD D7) FikF.

HFHRATN, #HRASEFIES%H (SR) AR NATHMEL R LL#E—P K
e 2 B Pk BE LR 2 ) W] 48 R M . B4R 57 (Woo-Jin Han) [ “&RBHNFEHEFIES%
I BL #® it (Modified IntraBL design using smoothed reference)” (JVT-R091rl, 2006
£ 1A, B, FE F#AR SR BARMILH . 7Kk #d KSR £ 8 3 #MR T
X B A B E B GRS H AR AT SEI KL T SR B ARMmDE L, HEFEER
IR 2. $txF ETFX, FTXEAEE 7 MR Es SREAR, B 7 2ULH SVCH®REZ
wIZPRELTIES% (SR) AN HKE.

ILE ¥ 5 3% H.264/MPEG-4 5 10 34> AVC FRUERIHIRAR I8 A & B R dL 77 TH I & °F
WIZEN AL YE P 2E 52 WIS SEi T RS H . B5E, BLFAF (1) X H.264/MPEG-4
10 #84> AVC (5 SVC Y RMEA IS HiaH o i N -

O-S(P+Ur(Ry)) (D

Hrh O #RUHTHREBEHFRRBERR, SRR TFIFEBEEBMNA, PRFIHIMEX
e, Up RRX4ATESEMBUERTEZ AWM EBAIEH, H R BrRELEMHERRER.
RIEA K, BB EHFEE, TOTEEEX (1), AmAHTERX (2):

O-S(P)-S(Ur(Ry)) (2>

LV B R R R B A S, WA e EBURERAERERR K RCTIER
MM H SR (2) 1 S(UrR))MBAH A HBME, FRX (2) At — B E A LUTF
X (3., DHZRFENLER, BIdUETNES P FE, ATRFFRE SR AHAIMERE
W, Hith, EF S(UrR) AT RS RTA UrRe)IEE, HFHLITFERX (3):

O-S(P)-Ur(Ry)- (3>

BRIELUEER (3), ALK SVC HMEFIRSHIAE 4 [P ISEE 26A KIRiE
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{5 T BT R B — IR AR SR R R S L . 5 NV A £ KB IE 3 A2 MCO 5 718 SORI SR
FARM R, FHEESsh Mg 52 AR E X FE B EsiiMe MC'O, HEARL
R FR A & FIFEsh aME .

B 7 RULEH SVC MR ZERIGF L FIBSHE (SR LHEI/RTEENHEANE. BY
Hahin, B 7 BRI AR s sh AR B, W RIEEE (B N) RRiRES%
P S1A. 47T 51B FJE S Hii 51C, LIRERMEEHTE (2 N-1) PHE NS HEm
53A. AT 53B AR RS &M 53C. B 7 WX MM . AR, AER AR ER
TR

o, MAWMBEFAE MB 55B WEIRATAN (ResPred) MARF1 BL Bl
(BLskip) MEFRPEE RS, BIMEARE FIE S % (SmoothedRef) HIZIZER 20 KiX. HE
eI 5% (SmoothedRef) =1 i, R EZREMEERE (2 N-1) TR MEXER 57B 1)
AR FEURERIE SN M B Uny MV FXIEZ (2 ND RS ET R e 55B AT
g, Hi Un ORNEZEsmMER FBEEEH. KIPRIBERAE 7 METKH “BS3F
{fiFH” 59A. 59B. WIRMEZM S HEREGEMEN T FEME, B4 Un(MVb)=MVb.
B, FELFBRESE UnOUMNEMEZE (SRR Mo sg ERAERNERH Y
MR PR

B, FHESFEMEHEE 59A. 9B RS HEsnE, 2 i iNiEzhF
29k 68 FATHEENAME, K EBRMRER (P) 61. B=, XRAEMIENE JZ
N-1) [IX M EEMERAXER 57B (Rb) BT _EEUFE LIRS Ur(Rb), H - UrQHA X5
S P EREIEE . IR EMEZERTE N-1 RIS H M 5S3A. 53C PR X R 57TA.
57C BB M BB L EMMRAX R 57B. R AR M A A T4, 4 Ur@=r.
B2 FEUREN X Bk Up(Rb)VR DN TR X 5k 61 (P). BRIRINE KRR TI (ResPred) Jf
PR E R AE, NTBE IS (Fla, KB 6 Mvlas s4) HEMEBERR (LA
BT A EERFPERX B Ur(Rb)) AL LSS S1.

HIY, BFBEES 63 (S) A FXHR P+URRb)LLIK G L FiF KB 65
(S(P+UR(RD))). ZWFIRUL, wHBEA R, 2, 1110 3 482 L IR 8 vk 2% F 75 I JB I
63, HAEEKFEAA LHEEAERE R X EXHE (MB) BITHERK. FhHh, N
B2 0-S(P+Ur(Rb)) (H O A4ETE (EN) FREGBRID ATk 4e, HAEGI
A, BAMBERE 67 SMBSBPFHITRD. WFE SVC FH SR ABATHRKEEHE
Zetk. SR BB IR (BN, SPIEIEBEAE 63) ¥RINTEIE BN FME th BT 4 A B AT AT 4
BHBEANFREHRZ L, NTEREFSHITHERE M.
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SRR X H, BERPEMEMBRAFE, FHFEERBNAFDBZ L
T RIBEARANZSA T, B 7T 6E B IE SR we i NS R TR X BRIE 7 2 08K (£
SEYED BT X R . ARYE S — IR R AR A, R T X B 5 A T s sh AME B N A
WRMHXEFHMEIRES G EE, FLE BEBETY RABEBESONA. 1R
P e R R, TR X SR FIB A KA B BRI N . A R B R B iR, 5B
— YRR AR R IR IR AR IR R A A TR AR R AR . W M N A SR
e A A S R R, WO X E R

B 8 ZUEHIER HiENBEIMENETIES % (SR) AR SVC B IR/E 4T /Y
RV R E . FEARA YL, B 8 RIS S s, Hib K
BE (EN) fHRTmSEm S1A. SR SIB FERMSHM 51C, LU KERESETR
(2 N-1) FHRET RS20 53A. METW S3B MG M S50 53C. & 8 Ui B XX [a) Tl . 2%
M, WER—NFR BTN, E 8 FARKIES AMEAL R KAk EIAUT B 7 R R
RisshAMEAL TR . R, EE 8 P, BaiMEAHE AR AENMEIFME (MC) I8 69,
HAERE 7 NS FMEIETR 68 FI-FIF UE B 4% 63.

W e, BENIEEhAMENER 69 AN AR KIS, HRFIHWA (Hlm,
MBI 2 5P IR VR IR AR VE S 28 MUl E . HPISR¥, Wb EENIEFMEIRE 69
RN AR R EHER S 8RE 6 MLl S FIRIZa MBS 52. #F b, 7EE
8 MIsefirh, AL 4 SMC(EH X, B3 E)K FIBIERKE 63 SMNIEsh M2
P 68 LB B B IEALE SMCO)M A A RIEHE B MC(B XXk, E3inE)RER

EFAMETEB 69 BLE L BRI NS S A 2B 68 5P IRIE A 63 AU . EEAHE
XPA e AS N A, AR R AR R ek, FRHMnW R EE U EZEE T W
7= A AR TR TR A BE X B 61 AHLEL, A0 38 T B A 4 R0 BE & i FUA AL X 3R 61

Wit x SEFIE R (AR AR KNEE, B RRN AL FIREa Mz
VEW S 52 B ENIBFAMEIER 69, 7E U A M W 4R, ARGl BRI SERTE R R4
BEBHHESL ERAEUBINBREZRNMBEESIANE. N THEEEREESHAE,
7E H.264/MPEG-4 % 10 84> AVC M1 SVC iZsh M2 43 MCOHF 1 6 438 L iB A8 .

B o RATHEEMREABN —4. NOBEKEESBHEFNE. £8 9+, K&
ERRERGENE, BOERRSMBENE, BAGERRSMBREMLE. AT AEH a.
b c RARKIMERENME, AFHUTER (4):
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a=(A-5*¥B+20*C+20*D-5*E+F+16)>>5
b=(B-5*C+20*D+20*E-5*F+G+16)>>5
c=(C—-5*D+20*E+20*F-5*G+ H+16)>>5 (4)

Hh, 4. B. C. D, E. F. G HERBEGBEMNE.
B BEFEARR R 4, 1A AR K FPIFEESERESVCT RPAAE
HIEFR[L, 2, 1]V RS, PORBREMER b HERFHWE A LLTFERX (5):

b'=(a+4*b+c+3)/6
=(A-B+C+95*D+95*E+F -G+ H+16+96)/192
=(D+E+1)>>1 (5>

LA EZER (5) URLUTER (60 F (7) F, HEET & ANMWELAK — Bt
RN FELFREEH RS, TESR (5) B (7D HE—FPPATRIZZATHE
A&ANRZE. FR (5) BBUREAME 2 0L IEES: (D + E)/2. 2 Rkl R4 A]
HEAANE FIFE ML S MCOT A THEEART. I TERGRENE, &7
BB B AL IR B MC'ORT R A 3 40383k (1, 2, 11°F ¥ SR B 4% LSRG 3 O . LA 77 5K,
MC'OF BT I JE B 28 (I, L PigEah M2 s as 520 MERET B3 /T 585t
SEIGERAE CBR, SEIUEBEER 44) WERINIE WIS AMEIEE A MCO (BF, frTisshihfz
FIE 42 ) MASESE. B2, @ FIEFMEEIR 52 A FIFEh MR IR 4
MC'() AT £ Bg B AR AL LU IR A5 D) fig

(1) WREMEFSHAEMNFANSE (EEMAP) (ELEEZE) HAEELRE
WHRE, AR fEEE B J7 [ FKSE 7 W) BN R SR JE B AR

(2) MREMEFNEN— N BEEBREEHERLS —2BRF M (i, %
BERHIE, MM 2 SR IBELE (FIaNEEERES) MARBELNWRRSE
AT, HEE FIHEESN A —4EETHRAE —2ENNE: UK

(3) MREMEFHNENANTEHEGTSRBERRE, M27EWNER (R,
FHAMAKFE) FERPATHEA 2 0L A,

SVC & a] X FHFE Y B 25 A 0] 48780 (ESS), Hoob BLail & 1 55 2 LA 4 B 22 18] H EE
Bl 45N F 7T AR AR R . X T ESS, ERHEKSE TR 123 i Bl i He ) 45 5 R 7 i Y
B, BESABBEMWEREMLE. N TAAWBEEBEREZEAE, TEANFBTHEH

ST ER A . BB TFUEER (5), MP{UTEHER (6, MCOT ML S
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SO Ky FIFIE R AR A & 7T KBl MC'OF LK F ¥R S L PR R . By 5 88
KB HMEFEABP XL IR ARE S, FTUPB AT 548 R AT I & T
WRBRAAE, NMEHUTERX (60 A ER MC'OF KL IACFEIE R4S

e'=(d+4*e+ f+3)/6

=(223*D+127*E+33*C+F-B-G+ A+ H+192)/384
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“iaEhffivt s 220 WAEH DU 42— pel BITH RIS BB R Bk TH N\ 2 —pel BT
RIS iEsh R E. SR, P4y 2 — pel IR\ 42— pel BIuH IS8 R EUER ],
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X AR IE AN R A RPE AEAR KR P HL e R poohiashkE. #
AJUE UL, BHES IZ 2l vh 8% 220 A F R g s R BE R roo LN\ 2 —,
1/16pel ¥.7G.1/32pel HI0EE 1/64pel HIT,

[oo66]  ZMEE 5, HEE—Iaaffi 113§ 210 ¥ PU 432 —pel LG HIEE—SHFH 510 #iE N
BT R, JF B e 55— 2% 510 AHARIKIIY9r 2 — pel SocH 153 520, 55—
B T2 220 T HATHREES 35 520 BHIEEY )\ 432 — pel oo A v15 %, Jraid
1452 520 5B 3 FAHAE T4 aT B 324 [ PR d v DX e -p ARG 1915 52 322 3T LL Bk A1)
B BshRE.

foo67] EPATHEMEREE L. P A G LA A ERA T EESSE—
Z 5 HL 510 AHABHR FR 520 J\4r 2 — pel LIt 143, I 55— 25 510 AHAR
1525 520 FILE 8 A 1 b= 18 3 515 55 322 T LU RCR MG —issh R 2. i
4 FE 5, {IEE 4 F o A B HSE 0.5 B, 75 ER 440 AR TAEA T U7 ) BEE BS IR ER 520
N3 —pel ITCHIF1EZ .

00681 . __imBfili i AF 220 UARAT T Z I LIS o F B o SRWIAERYE A K BH 1T
N PE SR VAT 5 T ia AT A 220 UGB ERAE 8 N R B S — S %
510 AHAB A5 3R 520 J\ /32— pel BRILWFERE R —Z2siRE. HTEIMHHSESE
—Z B 510 AHABIK 5 25 520 FILE 8 A7 ) LR B15 38 520 /\4r 22— pel BB EK
THEL SAD, # AT I AT 9 4 SAD ARG B s R,

00691  ZMR[H]1E 2, IZ B kMERS 230 IR HE g sl v 28 220 7= 2B 28 s /R Bk i T
B P 430, RIFEAELE B3 REME— pel PIUHE/PNIMERE R ITH - ERE s
7 R R R 1R 2 i B A T it TR T () 2 2 e 430, JE X 2 2% BRI TR
B — PP ORI R HIT = A AEL S — pel RIOCHE/NNBRER T TB R, I
ERFE AR T RENE —SF .,

[o070] ZMEKE 4, 1% —isah i8S 220 B iFE o f1 B #fE A T 5 2 ardk 324 AHAR
M5 2 322 HAT e/l SAD (7153 440 i, AHN L =258 g g R im . ISl aMEEs 230 )
ELELEE — pel FICT/NMAB R RPN S5 430, A ZHEE —SH e 410,
(00711  MIERHIEE LT RS B3R EME R B M58 2% 410 A L
AHAT AR, T2 B b 324, DA, 7824 RTHe 324 558 — S 2% Mo (8] [ 5% 25 (8 R] 4k v 2ot s
i o

[0072]1  Z%[m| [ 2, gahB s 240 B T — @30l vh 48 210 i th 38— 183 R EFIs 3 ME
25 230 1 2 =258 YO Y ar Yol T b o

00731  EIE MCYRTHORZ 58 — S Yok AR 22 He, X AR ik ZE LRSS — s B R w ik
TG, i EATd, nliEAE e T35 s sl w47 g i i Bu R 350 o /D i LU IRE SR
R — s R AT S, WA S AT AR U 58 = S Yok AR vk s B, TR,
] AR e B AR AT G 5 1 e 46 22 o

[0074] & 6 J& 7 AR A< A BH 7 9 14 S i ) 1) FH 00 B A T s i 12 4% 600 HIHE o
00751  7EKE 6 H, Br 4 600 LG 2 Prosifigss 200, Bk, 4 600 AFESE a3 bt
25 610,55 inBh il v 2% 62053 FMEEE 630 b8 640 Wi PN ES 650 1K 55 %8 660. 38
WAy 670 MIfFfil#F 680, SR 1M, ¥ 2 IZE—iaafhith 2y 21058 — sl flith 2% 22012 5% M%
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28 230 Fgmd R8s 240 43 BN T 6 IR —iazhfli ih 8% 610,58 1830l 1128 620.183%h
222 630 Fgmtd 2 640,

00761  5-—i@shfiti il %8 610 WA Y AT PR R 742y 680 T Al 2% B G RAGTH
F—pel PO HE —@shRkE. Wil S%E EUGIHAT IR B — pel TP T4
2L, IR Y AT S TR R T LU RCRfE S — S 5 He, BRI, ARIE A B2 — S S Ut
F—pel RIuP S —BHIRE.

[0077] R _izzhfli iy 620 1@ AT HAHLE T 58 — 225 BL R AR &8 T 25 Ay B iy 7 4
A X B P L RR R B R AU SR s R

foo78] AL HATIAEAE S5 S HHAHA G =ML 5 &R, B EES T —=
PG FR A AL TR 3R S AH AR T 2 BT e i P04 5 1) DX 38 B R AR R AT R
R HEA /D SAD IR . AR HE 19 1R Z R THEL SR — pel BT/ PDRME R BT
ZisahkRE, biincasRIE 4 fE 5 3T TR .

[0079]  JEFRMERS 630 F 58 @ s hih 8% 620 il vh 1958 e s R EX Y AT T IS 3)
Mz, TESH ZEa)REMHRNG R BITh A S —SHRMIa N 38R a3
22 A 2 AR AR S A B EAT It () O A R SR =2 e, BRI, BB S PO 4T
B P B

[00801 7 Py FITIMAS 650 I8 I FRAT T P9 FHOI Sf FO 24 il B o Ji ik 2 A 25 680, T 5
R HRAH AT ) T G i 1) DR B 55 PR AR 2 B A T It A 00 R 7 A 2R i R T B

[0081]  #fi5#% 640 J& i s #MEES 630 7= A= 1 T B syt o TR 25 650 7= AE 1) P Bk
X RTERIEAT R ig . I RS R AT (R-D AR ) Skl ot (] T30 000 Frid Py 70 P 1
DT 7742 » T8 b A5 P AR 48 7 2 16 S S 000 7 ¥ 7 A 1% T R o2 T A T i B
[0082] I M Y RTHLIR 2 TN B 7= Ak 72 e, of 7= AR 9 5k 22 B AR 3R (B EAT S R 5%
A, VRN B EURIZA RS R AN S R AR B . B TR X BRI E BRI
FREGHAT RG0S UL A8 Lo il 208 o A5 P ot N 0000 %) Y BT B AT SR B0 I, iz 3 Ok et g
Gt I Bl S N B LU i o HRAE AR B Bt ) 500, AR — s A T3S 610 AT —
B8R B SRS I P4 AN B LR L.

[0083]  7EMmfiddy 640 KR RIS B FURZ R BN LT, P 4% 660 XTI i = i
RILFRBOHAT R B . AR EAE B BRI RECAT & R R0 A e, P A B B SR 10
A (1) 2 HRL T 7 AR 1R 22 B S A i) T SRt P T g b SR i AR 1 O B AR n, A
5T H.

[0084]  JEJ:#% 670 XTLEMK R 45 660 KR K Y T Bl AT 5 Byl i, o 2o Byl it i 2 air Bl
A E At A 680 P,

[oo85] & 7 S o HE AR B8 A S BH 7 491 1 S0 B4 B Xk BG4 T bt 8] 030 & 65 1549 7 925 1)
MFERE .

loose]  ZHAIE| 7. fEHAE 710, AT X G EAT Mg 8] 0000 2 6 1) 1 48 1 b A FH M ar e 2
RS — pel oo HIR 5 UATHAH NI — S RS EEATER — pel H
JCH, X228 EHSR UEAT S E DAAESS — pel Moo A BIME, IFbE S EHE N 2% - g+
ERF—Fe. ERGER AT —ZF N — pel o hE 23 KkE.
00871  FEHRAE 720, A& FH 5 =4 g HAH B I g 50 1) X B AL B KR = S 58—
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S PAHABI R ZR ST 83 R B . B PIATHEA S —SH YA NS R T =
LS — pel IOTHE /PR R BT B E, @A T8 — 2 F PR E R AR
TE R S AT HMar i Mg id 1 X P A FE R R TIOR3 s sh R &, Bl b
O 2K 4 FE 5 XSS 8RB AT IR . Ak i 238 g3l R B, iR
A TH B 58 32 Bl 5% B SR 2 K AE N A AT Hed A T W (8] T A 28 =225 He, 35 25
TE LR 28 s 3 R e A — pel B /ANIR ZE B o b, AT 22 B B m] 4 i 6 b bt
(] T o

[0088]  FE¥EAE 730, A4 L TERRAE 710 TPl v 1958 —12 3 8 i FIAEERAE 720 T # e 1Y 28
TP AT HOEAT g b . JE MR ATHURE B S Pok T AR R ZE L, P AR R ZE B
FIZE —Ia 8 R AE s 5 v 4 A B ELRER .

[o089]  E A H 5 —iz sl K S AR SR R 22 A0 1 Y BT HOAH 41 1 T 4 65 1 DX Sk b AL RE 1
BRI s K a . BRI, RMEAEACE — a3 R s g gmbd s ol L el Ik 258 s
R, VRN SR, AT DU B0 SR 1 Le R A mi e 2 R i T dR b

[0090]  %f 7= AL [R5k 25 HUb AT B BUAR TR AL H, AT AE A B EUAR sA AT B 1 25 R T A B B BUR 54
FREATEA . AL B EUAR IR R EIEAT IR g 65 I B S 3N B EURR AL

(00911 &I 8 &R R A A BH 748 Pk S Ht 441 1y P %) P45 0 A7 ot () 0000 AR 114 145 4% 800 FRTATE
K.

[0092]  Z:HEIE 8, ¥4 800 LT AFAL S 810, I8 B MEAE 820 AR H 4% 830, Iz a1 # M2 45 820
HFE S —FMEEE 822 18 R E LTI 824 A —%MESS 826,

[0093]  fAAS2E 810 Bl H5 ¢ T BT B ¥ B 09 LU ARR AL, A LU RF AR B — pel
FRICH ST 28 — I8 B % B B oG TR ZE B B o

[0004]  EIE MU ATHUREAE LSS — pel BITH/PNER R BITHINE ZSH Yok 0%
Fedr. AFELE LCRA L (R 0C T8 22 R R 5500 it i g i L I =4k, O Bl S A R i i AR ik
DAV B 5% 22 e o Tl I DT8R —ia sl R s AR U T A A R I 255 — pel LT M EE—
BHERE.

[0095] =B HMERE 820 MRIE ML RS 810 KB M —I28 K B2 — pel I —
ZE e, WG, I AHAE T 38— 2 B g 22 S AEAE T 21 A B iy TR as 1) DX 3 A 48 1)
15 22T LLBSR A K AEX Y Ar BBE AT ] P rh A H 28 — 25 e, 55 S B LS
— pel BT /NG RE R ITD, FHIRIERE T 55 S B YA IR ER S T PR LR T
AR X B P R S R P AR SR s s R BRI e SR S

[0096]  &F—%Mzds 822 AR AR RS 810 HHARIS I —Bs R BRI TR —SH ., Wit
Y5 — pel BRICHATIZSIAMERIE S —SH . FIlL, RS HEB AT —pel £
g, W) 22 B IEAT HAE, AESE — pel B crh =42 225 %, JE x40 (H /02 2% R
1Tiash Mz,

[0097] &R E AL VEAS 824 kAT H 5 24 AT POAH SR I U AL 1Y X B 4R R 3= LU
5 —ZHFYUHSM G Z kN —igs k=,

[0098] FESIE—ZH PG E T~ AEAE LS — pel BICHE/PREEP TP T
525, A LLInE 4 Prir= 247 T x BlE 77 BRE MR ER 4200 X (1/4) G5 Ly Ty
] ERE SR ER 420 B X (1/4) BREIALERFBF 440, B0 LU 5 Brad =4 T 5153
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520 [EE B N 28— pel Hot (HE, N2 —B R Fo0) MM ERNER.

[0099] M= RPN, BIDEAS T —SH R ER RN TR 2 58T 467
B (K7 PRUAgE A5 1) DX s T A4S AR R AT LU Bk 7 AR L3R — pel ST /DR R B 0P Y
B _ilaERE,

[o100] 58 kME2E 826 F Tizzh R BT 28 824 il tH A28 g sh K B X Y itk 1Ti83)
FME . RIEEH —iEsh R E MR R BT S BRI T IR, RS s s K ER e AL
X2 BT BT R T A R S, i B S o M ar B Tl B
[0101]  PKE Y 830 JE 45 —#M22% 826 [ R K& M ardle. B Mg 826 7=
AT B PRI B, 8 ok 7= A i PO B A e 810 RS Y5k ZE BeAH Ik R B 2 Ak,
ot02] P& 9 AR A S BH s 9] M S J 49 17 FH T4 R AT i i i 12 2% 900 IKIHE R .
lo103] =M 9, % 4 900 HLEG RIS AS 910 BB AMERT 920 VKR #5 930 T Py T #§ 940
JEVE L 950 FIMIATESL 960, IBEBNFMLSL 920 AL IE - — ML 2L 922 IS Bl 11 4% 924 FEE —
AMERS 926, 5] 8 [RfihS A 810 IaBlFMEEAS 820 FITk B 4% 830 414 5K 9 RS T 910,128
BAMERS 920 FAPK T 4% 930 X V.

[0104]  fiR5 AR 910 HWCRLRE O¢ T I Hy B 9 253 ) LU Re it , A i B R i 42 BG4 1
e 1y 2 A AL S 2500 R0 DG Tk ZE B (0 5 o G SR AT A o 1) S %o S T B AT S, WS —
pel BIGCH KT —I12g) K &I EEE A R L.

[0105] &z MRS 920 LEMIAT il 75 960 T A7EAE 152 BB P R 5 QAT HerE N 2K —
pel BICHIE—SFHH, MR SHEUEATEE — pel oo, W25 BUGEAT IR LAAE
S pel T ARENR, R ERZ % BB PR E 2%k,

[o106] 25— %MEAT 922 ARIBMIDES 910 SIS IIZE— pel FBITP IS 123 R B KA E 2
—ZF P, WL —EaR R AT IE s MERf e B — S

01071  Eahfliil#5 924 Wit — M2 022 #2553 — S B4R R i 5 24
AT HRAH AL 1 TR0 AL 1 X 32 A A 45 15 32 R Aty T W A8 X 2 A BB A7 o 1] 3900 = A P 1 28 —
BAENRE.

[0108] {ESE—ZSHPAHL MG RN = A AE L — pel FUHE/NUBRERRICT T
185 . I AHSE T 26— 23 B 2 = 2B 15 R S AEAR T A ar B i A 1 X dsk b
ALFE G Z AT LECR AT s s R .

[0109] 5 %M=2% 926 FL T HiEshfiliih 2% 924 il tH K928 18 30 &% Bk e Fr e b 2 pir b
HEAT IR PR R A F 28 — 5 Hh . Bl e 55 @ s R B RENIE R pouh i 2% G
TR A ERE R 2% BUR P R0 s ai Rk sk 58 2% e, B, e s —
225 YO Y AT HL R T e

01101 Myl Py PILI A5 940 18 ik F A 5 =1 B HeAH 40 54 PR S 1 IX 8 A s iR = AT I
IR 7= A 2 BT ER i O B

fo111]  PRE S 930 ZE T B)RMEAS 920 BUlT N TIIIAS 940 7= AL Pl Boke Pk 52 2 A Hh.
H IR 910 P AR ZE L 5 TN BB N A S ST E .t R AR T R B IR 24 Ay Bk
AT HeuEsy, J b S A7 A EMIAF ik 25 960 1, UL T4 5 — B sk 5 — ML T .

o112 P& 10 2o H AR 4 A 2 BH 7 49 < i 9] 1) P 1 % PSR AJE A T ot ) 30000 A s 1) 77 425 184
R
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01131  Z:HAIE 10, fEERAE 1010, I TXF G UEA T Wit IR) F0000 e A 1) 2 4% B2 WS04 D6 F 21 A
e s 1 EL R i, MBI BRI BCOC T 258 — pel HLIT A 58 — 18 Bl 25 & I A oK
TRERNESR . WX THE B REMNEIR AT UK E S —E3 R E, WL TkE
Y8R AT RS 240, JRBE J5 AT B RUR R 1 AR B, DA R 7 B

[0114]  {EFEAE 1020, B — pel oIS B3R E R EH — pel BT
PRI R UL RIS SR ERdERSHEEERAE R S Hh, X
B, R 22 B ALESE — pel Hpoorh, WX 225 UG TG (L, IR S B M RG0S
MGk R — S,

01151 M#fE S —SH Y, B 55— 2% YO AR5 25 F 55 21 gy HuAE 410 04 s
AR DX S h L RE AR R T E S S F L.

o116]  ELHATHRMR ™ 2E S5 — S B YAHA R R IT A 715 3, @ AEA 238 —
Z PR R A R 2R S AHAR T 25 AT B i PR A 1) DX Jel v B R 4R 3R AT L RCKR
{4 s R &

(01171 MhiF T s sk Emi, iR el R E ke —S5H . £S5 i83)
K AHFIE =R e 2% G T E, A AENSH ER eSS %0 Hiem
B YO AT O .

(01181  7EHE/E 1030, W TAEERTE 1020 #5228 2 Holk Ik & Marb, a2 ut,
B S P S5 EERE 1010 F7r= A (R 28 B Ik R = 1 ar e,

(01191 A A AT gk St o0 vH L] B2 id R A i BT L T SeARES o T A ML AT Sl 5%
I TR AT S T T AL R S s BT 2 (T SR A i 2 . T LT Bl R A T
SR A RS (ROM) BEALUT A7 f#s (RAM)  CD-ROM. #E Yy BB OeEdR P e &
FragiRe (i, 3@ AR (PR AR S ) o TERENLAT A SR BUE W 40 AT T B IR AL &R
4, I LAS3 A 77 A7 i AT TH L] A 0AS

[0120]  HAR CLZ8 2 M AR R BH (607 ) 1 st f] EL AR R IR T 2 % IR, {2 AR AT 1 3
TEH AN L NAZIEAR, 25 AW FRABUR) B SR B e 1) A e B RS iR Y L A8 0 T, mT BAUE
[y W L R il
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2008138706

RU

POCCHUMCKA A OEJEPAITAS (19) RU 1 3 §§§§
(51 MIIK

HO4N  7/32  (2006.01)

GO6T 5/00 (2006.01)

HO4N 11/02 (2006.01)

OENEPAJIBHAS CIIVIKBA
10 UHTEJUIEKTYAJILHOM COBCTBEHHOCTY,
IMATEHTAM 1 TOBAPHLIM 3HAKAM

(12) 3AAIBKA HA U3OBPETEHUE

(21), (22) 3agsrka: 2008138706/09, 30.03.2007 (71) 3agBUTEIB(H):

KABYCHKMU KAVICSI TOCHUBA (JP)
(30) KouBeHIMOHHBIN IPUOPUTET:

30.03.2006 JP 2006-095597 (72) ABTop(bI):
19.10.2006 JP PCT/IP2006/320876 HOJIA Peuko (IP),
TYJA30X Taxkecu (JP)

(43) Hara nyonuxaiuu 3assku: 10.04.2010 Bron. Ne 10

(85) Mara niepesojia 3aaBkUd PCT Ha HAUMOHATBHYIO
dazy: 29.09.2008

(86) 3aseka PCT:
JP 2007/057197 (30.03.2007)

(87) Ily6nukams PCT:
WO 2007/114368 (11.10.2007)

Anpec 171 HEpEIUCKH:
129090, Mockea, yn.B.Cnacckag, 25, c¢1p.3,
OO0 "KOpumuueckas upma I'opogucckuit u
ITaptHeps!", nat.mos. A.B.Muny, per.Ne 364

ny

(54) YCTPOMICTBO U CIIOCOB KOJUPOBAHU S U30BPAXEHUM U YCTPOVICTBO U
CITOCOB JEKOJIMPOBAHMSI U30BPAXXEHUM

(57) @opmyira uzodpeTeHUst

1. YCTpoIiicTBO KOIUPOBaHUS U300paAKEHUs, COASpIKAIIee:

mpeobpazoBaTent TIIyOHHBI TTHKCENs B OUTAaX U TPeoOpa30BaHus TIIyOHHBI B OUTAaX
Ka’KIOTO TIMKCENsI BXOAHOTO H300paKeHus:, COOPMUPOBAHHOTO U3 MHOKECTBA TTUKCETICH,
KasKIbIM N3 KOTOPBIX UMeeT riyouHy N ouT, 1o riryouHs! (N+M) OuT, koTOopast 00JIbIie
rnyouHbl N OuT Ha M OwHT;

TeHEepaTOP MPEACKa3bIBAEMOTO U300 PaKeHUS IJTS CO3MaHus MTPEICKA3hIBAEMOTO
n3obpaxkeHus TiryouHo (N+M) OUT mo BXOOZHOMY U300 paskeHuIo riryounoit (N+M) out
HUCXO/sl U3 OMMOPHOTO n300paxkenns riryouHoi (N+M) our;

BBIUUTATEID I TONTydIeHUs TudGepeHIMaIbHOTO CHTHAJIa MEKIY BXOTHBIM
U300pakeHueM TiyonHoi (N+M) OUT U TIPeACKa3bIBAeMBIM H300paKeHUEM TIIyOnHOU (N+M)

our;

KOAEP IS KOOUpOoBaHus TugdepeHInaIsHOTO CHTHAJIA U BBIBOAA HH(OPMAITHH O
KOOUPOBAHHOM H300paKeHU;

AEKOIEep A8 BhIBOJAA ACKOAUPOBAHHOTO PA3HOCTHOTO H300PAKEHUsI HA OCHOBE
uH(pOpPMAIHH O KOAUPOBAHHUU U300 pPaKEHHUST,

CyMMaTOp AJis1 fOOABIAEHHUS TIPEACKA3bIBAEMOTr0 U300 pakeHus rinyouHo (N+M) OuT K
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JIEKOANPOBAHHOMY PAa3HOCTHOMY U300pakeHuto rinyOuHoi (N+M) OUT ¥ BhIBOIA
JAEKOINPOBAHHOTO M300paxeHus rnyounoit (N+M) ouT;

MaMsTh, 3aTIOMHUHAIONIAs OIIOPHOE U300 paKeHNe, AT 3aTIOMUHAHUS IeKOAUPOBAHHOTO
H300pakeHHs B KAYEeCTBE OTIOPHOTO U300PaAKEHHSL.

2. YCTpOHUCTBO KOIUPOBAHUS U300paskeHus 110 11. 1, comepskalnee TaKKe MYJIbTUILIEKCOD
U MYJIbTUILIEKCUPOBaHUS MH(MOPMAIMY O TPeoOPa30BaHUM B OUTAaX, IIPEACTABIISIONICH
KOJUYECTBO OUT, HAa KOTOPOE MPOUCXOIUT U3MEHEHHE B Pe3yIbTaTe MpeoOpa3oBaHus, ¢
uHpopManHei 0 KOOUPOBAHUHN U300PAKCHHUS.

3. YeTpoiicTBO KOTUPOBaHUS U300paXkeHus 1O 1.1, comepIKaliee TakxKe

TIIEPBBIN Ipeodpa3oBaTenb TIyOHHBI TUKCENsI B OUTaX, O0ECIIeUeHHBIN Ha TPEAbIIyIeH
CTYII€HU IaMSITH, 3aITOMUHATONIEH OTTOPHOE U300pakeHne, Ijisl IPeoOPa30BaHUS KasKIOTO
TIUKCEITSA IEKOIUPOBAHHOTO H300paXkeHus1 Tiryounoi (N+M) Out 1o riryouns! (N+M-L)
out (L - yenoe yucno, yaoBJIETBOPsOllee HEpaBeHCTBY L<M), u

BTOPO MpeoOpa3oBaTeab IIIyOUHBI THKCEAS B OUTaX, 0OeCIIEUeHHBIN HA 3adHEl CTYIIeHU
MaMsITH, 3aITOMUHATONIEH OTTOPHOE N300paXKEHUE, I TTPeo0Pa30BaHUs KaXKIOT O ITHKCEIST
OTIOpHOTO H300paxeHusi rnyounol (N+M-L) out 1o rnyounsl (N+M) our,

MaMSITh, 3aTIOMUHATOIIYIO OIMOPHOE N300paKeHne, KOTOPasi 3aMOMUHALT
IeKOOUPOBAHHOE U300pakeHue Tiryounon (N+M-L) OUT B KayecTBE OTIOPHOT O
n300paKEeHHUSI.

4. YCTpOHUCTBO KOAUPOBaHUs H300paskeHuit o n.1, B KOTOPOM MEPBBIi peoOpa3oBaTeiib
TIIyOUHBI TUKCETST B OUTAaX BKITOUAET B c€Osl CPEICTBO ISl BBIUUCIICHHA PEIPE3SHTATUBHOTO
3HAYCHHUS UCXOsl U3 MAKCUMAJIbHOTO U MHHUMAJILHOTO 3HAUCHUI TITyOUHBI TTUKCENS,
COAEPIKAIIUXCS B N300 paskeHNH ¢IUHUIBI KOTUPOBAHUS JCKOIUPOBAHHOTO U300PaKeHUS
riiyounot (N+M) OUT Aad KaXKA0oHU e JUHUIBI KOAUPOBAHUsI, CPEICTBO IS BEIYUCIICHUS
BeMUUMHBI cMeeHus Q (0<Q<L), ¢ TOMOIIBIO KOTOPOTO 3HAUEHHUE TTOYUEHHOE TTyTEM
CMELLEHUS BIIPABO PA3HOCTU MEXKIY 3HAUECHUEM KaXKIOTO MUKCEIIS U300PaKeHHsT €IUHUIIBI
KOOUPOBAHUS U YKA3AHHBIM PEITPE3CHTATUBHBIM 3HAUCHUEM TTOTTAaeT B AUHAMHUCCKUH
avana3zoH rnyouHsl B (N+M-L) OuT, U cpeacTBo AJst Ipeodpa3soBaHust AeKOIUPOBAHHOTO
n3o0paxenus TiryouHoit (N+M) OuT B mekoaupoBaHHOE U300paxkerune rnydunaott (N+M-L)
OoUT nmyTeM MpeoOpa30BaHUsl 3HAUCHUS KaXKIOTO MHUKCENISI B U300PaKCHUH €IUHULBI
KOIUPOBAHHA B 3HaUeHHE ¢ THyOnHOM (N+M-L) OUT mocpeacTBOM CIBHTA BOPABO PA3ZHOCTH
MEXAY 3HAYCHHUEM KaXXJOTO MHUKCENII U YKa3aHHOTO PEMPE3CHTATUBHOTO 3HAUYEHMS, U

MaMsITh, 3alIOMUHATOLIAST OTIOPHOE U300paKeHUe, 3aTTOMUHAET TEKOIUPOBAHHOE
uzobpaxkeHue riayounon (N+M-L) OUT B KadecTBe OIMOPHOTO U300PaKEHUS U 3aIIOMHUHAET
YKa3aHHYIO BETUUHHY Q U penpe3eHTaTUBHOE 3HAUCHHUE TS U300 paKeHUs KaXKaoH
TPOU3BOABHON €AMHULBI KOIUPOBAHUS, a

BTOPOU ITpeo0pa30oBaTellh TIyOUHBI ITUKCEIST B ONTaX CUMTBIBACT OTIOPHOE N300paKeHue,
BEJIMYUHY CMEIIeHHUsT Q U PENTPE3eHTATUBHOE 3HAUE€HUE U3 NMaMsTH, 3alIOMUHAIOUIEH ONOPHOE
U300paXKeHUE, AJI KAKIOH eUHHULIBI KOOUPOBAHHUS U JOOABSIET 3HAUEHHE TTUKCENS,
MONy4YeHHOE TIyTEM CMEIIeHUS BIpaBo HA Q OUT 3HaueHHs nukcens rayouHon (N+M-L) out
JUTSL KQXKIOTO MUKCENSI OTIOPHOTO H300pakeHus1, K PelPe3eHTATUBHOMY 3HAUEHUIO sl
npeodpa30BaHus YKA3aHHOTO 3HAUSHUsI TTMKCENsT B 3HAUCHHE MUKCcens TiryonHol (N+M) our.

5. VerpoiicTBO KOOUPOBAHHS U300paKeHUS, COASPIKAIIICE:

FeHEepaTOP MPEACKA3BIBAEMOT0 N300 PaXKEHUS OJIsT CO3AaHUS ITPEICKA3hIBAEMOTO
n300parkeHust TIyouHoi (N+M) OUT MO BXOJIHOMY M300paXEeHNIO TIyOuHOM N OUT Hcxoas
U3 OTIOPHOTO M300pakeHus rayouHoit (N+M) out;

npeodpa3oBaTeib, YMEHbIIAIOMINH [TyOUHY TIMKCENISl B OUTAX, /I YMEHbINESHUS KAXKIA0OTO
TUKCEIs IIPEICKa3bIBaeMOTO U300 paxkeHus riryounott (N+M) 6ut 1o rimyounsl N ouT;

BBIUMTATEND [JIsl TONy4YeHUs: AU PEPEHINATBHOIO CUTHAIA MEXAY BXOAHBIM
n3oOpaxkeHueMm riiyouHo N OUT U IIpeacKa3bIBaeMbIM U300 pakeHueM riryOuHoi N OuT;
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Konep aJisl KogupoBaHUs quddepeHInaIbHOTO CUTHAA ¥ BBIBOIA HHGOPMAIMH O
KOJAUPOBAHUU U300PAKEHUS,;

IEKOIEp IS BIBOAA ACKOAUPOBAHHOTO PA3HOCTHOTO H300PaXKEHHUSI HA OCHOBE
uHpOPMaALUU O KOAUPOBAHHU U300 PAKEHUST;

CyMMAaTOD st 100aBIEHUS TPEACKA3BIBAEMOT 0O N300paXkeHUs, MPeoOpa30BaHHOTO OO
rayOuHbl N OUT, K AEKOOUPOBAHHOMY PAa3HOCTHOMY HW300paXeHUIo AJIsl BHIBOIA
JIEKOIUPOBAHHOT O M300pakeHus rioyounoi N ouT;

npeoOpa3oBaTeb INyOUHBI TTMKCENs B OUTAX M5 TPeoOpa30BaHUs 3HAUSHUS KaXKI0TO
TIUKCEITSI AeKOANPOBAHHOTO U300 pakeHus Tiryounoit N out 1o rimyounsl (N+M) our,
npeBBIIAIONIEN YKa3aHHYIO TNyOHUHY HAa M; u

MaMsITh, 3aTIOMHUHAIOIIYIO OITOPHOE N300 paXeHUe, LIS 3aIIOMHHAHUS ASKOIUPOBAHHOTO
n300pakeHus riiyouHou (N+M) OUT B KaueCcTBE OIIOPHOTO U300PaKEeHHS.

6. YCTpOUCTBO KOAMPOBaHUs H300paskeHHs, CoaepIKaliee:

TeHepaTop MPeACKa3blBAEMOT0 U300PaKeHHUs AJIs1 CO3AaHUs ITPEACKa3bIBAEMOrO
n3o0paxeHus TIryonHoi (N+M) OUT mo BXOOHOMY 300 pakeHuro Tiryounoi N OuT ucxozst
U3 OIMOPHOIro u300paxkeHus riryounoi (N+M) ouT;

npeodpa30BaTeb TITyOHHBI TIMKCETS] B OUTAX Il YMEHBIITCHUS KaXKIOTO MTUKCEIS
MIPeACKa3bIBAEeMOT0 H300pakeHus IyOonHoi (N+M) OuT 10 rinyOuHbl B N OUT;

BBIUUTATEND sl TTONydeHus Tu(hepeHINAILHOTO CUTHAJIA MEXKIY BXOTHBIM
U300pakeHueM TITyOuHoH N OUT U IPEaCKa3bIBAEMBIM U300 pakeHeM riyouHol N OuT;

KOZep ISt KogupoBaHus qudhepeHIMaTbHOTO CHTHANA ¥ BEIBOIa HH(POPMAIMH O
KOOUPOBAHUH U300PpAKEHUS,

IEKOIEep AMsl BHIBOAA IEKOAUPOBAHHOTO PA3HOCTHOTO N300PAKEHUSI HA OCHOBE
uHpopMaLMY 0 KOAUPOBAHUH U300 PAKEHUST;

CyMMaTOD st 100aBIEHUS MPEACKA3hIBAEMOTO U300PaKEHUS K IeKOIUPOBAHHOMY
mudbepeHIMATLHOMY U300PaKCHHIO IS BRIBOAA ACKOAUPOBAHHOTO U300paKEHUS
rianyouHoi N ouT;

NaMsTh, 3alIOMUAHAIONIYIO OTIOPHBIHM CUTHA, JUTSl 3aTIOMHUHAHUS AEKOAUPOBAHHOIO
n3o0paxenus TIyouHoM N OUT B KaUeCTBE OTTOPHOTO U300 PaAKECHUS;

mpeodpa3oBaTeNb MIIyOUHBI TIMKCENSI B OUTAX I NpeoOpa30BaHUs KaKIOTO TTUKCENs
OTIOPHOTO H300paskeHus TIyOuHOM N OHT, 3aITOMHEHHOTO B TTAMSITH, 3AITOMUHATOIIIEH
OTIOpHOE H300paxeHue, 10 riryounsl (N+M) OUT, TPEBRIIAIONUIYIO YKA3aHHYIO TJIyOUHY Ha
M 6Gur.

7. YCTpOUCTBO KOAUPOBAHUS U300pakeHus 110 1.1, B KOTOPOM uHpopMauus o
KOOUPOBAHUH U300PaKEHMS BKIIOUACT B ce0s TaHHBIC, YKa3bIBAIOUINE KOJTUISCTBO OUT M,
Ha KOTOPOE JOJKHO OBITh BBITIOAHEHO YBEIUYCHHE, B KAUeCTBE UH(MOPMAIUU O
npeoOpa30BaHUM TIIyOUHEI B OMTaX TSI KAKIOW TPOU3BOIBHON eIMHUIBI KOTUPOBAHMUS.

8. YCTpolicTBO KOTUPOBAHUS U300PaXKeHUS 110 1.3, B KOTOPOM HHGOPpMAL O
KOJAUPOBAHUM U300pAKEeHUs BKIIOUAET B ce0s1 TaHHBIE, YKa3biBaroliue rnyouny (N+M-L) B
OUTax OMOPHOTO U300 PasKeHusl, XPaHSILLIEr OCS B TIaMSITH, 3aIIOMHUHAIOLIEH OMTOPHOE
u300paxkeHue, B KauecTBe HHPOPMAIIUU O TTPeoOPa30BAHNN B OUTaX IS KaXKIoH
TPOU3BOABHON €IUHUIIBI KOTUPOBAHHUS.

9. YCTpoiicTBO KOOAMPOBAHMS U300 paskeHHs 110 11.1, B KOTOPOM HH(pOPMAIHS O
KOOWPOBAHUU U300paKeHUs BKITIOUAET B ce0Osl TaHHBIC, YKa3bIBatonue riryouny N B 6urax
pU BBIBOJIE AEKOAUPOBAHHOTO M300PpaXKEHHs B KaueCcTBe HHpOpMAIMU O TPeodpa3oBaHUH
rryOuHBI B OUTax IJIst KAXKIOH MPOU3BOIBHON eIUHUIIEI KOTUPOBAHMUS.

10. YcTpo#icTBO KOAUPOBAHHS H300PaKEHHUSI 10 11.1, B KOTOPOM ITpeodpa3oBaTeilb
TIIyOUHBI TIHKCEISI B OUTax mMpeodpal3yeT 3HAUeHUe KajkKI0TO MHUKCEIISI BXOJIHOTO
W300pakeHHs B 3HAUCHHE, OTJIIMUYHOE 110 TJIyOHHE B OUTaX, a 3aTEM IIPeoOPpa3yeT KaXKIyIo
KOMITOHEHTY BXOJHOTO H300pakeHus B IPYTOe HBETOBOE ITPOCTPAHCTBO.
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11. YcTpo#icTBO KOOUPOBAHUSA U300pakeHus Mo 1.1, B KOTOPOM ITpeoOpa3oBaTenb
TIyOUHBI THKCEJII B OUTaxX Mpeodpa3yeT 3HAUCHHUE KAXKAOTO MHUKCEIIS H300paskeHUs
riryounott N out no rimyounsl (N+M) Out, npeBbiuaionieit ee Ha M OuT, a 3aTeM
npeodpa3yeT KaKIyro KOMIOHEHTY H300pakeHus B IPYTroe IBETOBOE MPOCTPAHCTBO.

12. YerpoiicTBO xonupoBaHus uzoOpaskenus o n.10 wiu 11, 8 koTopoMm uHpoOpManus o
KOJIUPOBAHNN N300PaKEHUS BKIIOUACT B ceOs JaHHBIE, YKA3BIBAIOIINE KOJIUIESCTBO OUT M,
HA KOTOPOE MOUISKUT YBEJIMIUTD TJIYOUHY, U TaHHBIS, YKa3bIBATOIIHE I[BETOBOE
MPOCTPAHCTBO MPH BBIBO/IE JEKOAUPOBAHHOTO H300pakeHUsl B KauecTBe UH(POPMAIMH O
npeoOpa30oBaHUN B OUTAX TSI KAXKIOH MPON3BOABHON eIMHUIBI KOIUPOBAHUSL.

13. YcTpoi#icTBO KOAUPOBaHHS H300pakeHus Mo 11.10 unu 11, B KOTOpoM uHbOopMaIys O
KOOUPOBAHUH U300PaXEHUs BKIIIOUACT B ce0s maHHBIE, YKa3bIBaouue riayouny N B 6urax
TIPU BBIBOJE JACKOIUPOBAHHOTO U300PAKEHUS, U IBETOBOE MIPOCTPAHCTBO IIPH BBIBOE
IEKOOUPOBAHHOTO U300 pakeHUsT B KauecTBe NHPOPMAIMH O TTpeodpa30BaHud B OUTaX It
Ka’XI0U MPOU3BOJIBHON €AUHHUILI KOOUPOBAHUS.

14. YcTpolicTBO KOOUPOBAHHSI U300paKeHHs MO 1.1, B KOTOPOM TeHepaTop
MIPEACKA3bIBAEMOTO N300PAXKEHUs CO3AAET NMPEACKA3hIBAEMOE N300 PaskeHe Ha OCHOBE
uH(pOpPMAIUH aJANITUBHOTO HHTEPIOIAIMOHHOTO GUIbTpa, a nHpOpMAaLNs O KOIUPOBAHUN
H300PaXKeHHs BKAOYALT B ce0s1 MHQOPMALHUIO aTANTUBHOTO UHTEPIOISHUOHHOTO (punbTpa.

15. YerpoiicTBO KOOUPOBAHUS U300paskeHus o 1. 1, coaepikaliee Takxke QuibTp,
o0ecCrieueHHbIH Ha TpeablAyIel CTYIIEHHU ITaMsITU OTIOPHOTO U300paskeHUsl, YTOOBI
MOABEPTHYTH AEKOTUPOBAHHOE N300paskeHne GuIbTpaly Ha OCHOBE HH(HOPMAIHUU O
punpTpauuu, npruiyeM UHGoOpMaLUs 0 KOOUPOBAHUM U300 PaKEHHs BKIIOUAET B ceOst
uH(pOpManUio 0 GUITHLTPAIHN.

16. YCTpo#CTBO KOOUPOBAHUS U300paKeHus 1o 1.1, B KOTOPOM ITpeoOpa3oBaTesib
TITyOUHBI TIMKCENSI B OUTaX TaKKe BKITIOUAeT B ceOst GUABTP, YTOOBI TOABEPTHYTH BXOJHOE
u3zobpaxkeHue GUIbTpaALKUd Ha OCHOBE HH(pOPpMaLMH O (PUILTPALUH TTOCKIE TPeoOPa30BaHUST
KQXKAOTO TTHUKCEA ST BXOAHOTO H300PAXKEHMS, KAKIABIN MTUKCETb KOTOPOTO UMEeT TIyouHy N
ouTt, 1o Tnyounsl (N+M) our, npesbiiiaroiieii ee Ha M OuUT.

17. YcTpoiicTBO KOOUPOBAHUA U300pakeHus 1o 1.1, B KOTOpOM Impeodpa3oBaTesib
Ti1yOUHBI TTHKCENIsI B OuTax cHaOeH GuiIbTpOM, 4TOOBI NOABEPIrHYTh BXOIHOE H300pakeHue
puapTpamy Ha OCHOBE HH(pOPMAIUU O QUIBTPANNN IIOCE TPpeoOpa3oBaHUs KaXIOTO
THKCENISl BXOOIHOTO U300 pakeHus TiryouHolt N OUT B mUKce b riiyounoit (N+M) our,
IpeBBIIIaIoNieli ee Ha M Out, mpuueM HHGOPMAIHSI O KOIUPOBAHUH U300paKEHUS
BKJIIoUaeT B ceOst uHGOpMalMio O QUIBTPAIHH.

18. YCTpoiicTBO KOOUPOBAHUS U300pakeHus o 11. 15, B KOTOpOM nIpeoOpa3oBaTenb
TIyOWHBI TUKCENs B ONTax cHaOXeH OJIOKOM BCTaBKH MH(OPMAIMH O BOASHOM 3HaKe,
CKOH(pUTYPHUPOBAHHOM I T0OABICHU K BXOTHOMY M300pakeHUuIo nHpopManuu o
BOJISIHOM 3HAaKe Pa3MepOM B CJIOBO, HE MpeBbIIaroniee M OuT, mocie npeodpa3oBaHUs
Ka>KA0TO ITHKCEIIS BXOHOTO U300paskeHus TiiyouHo#i N OuT B mukcenb rinyounoi (N+M)
OouT, MpeBbIIAIOLICH eec Ha M OuT.

19. YCTpoiicTBO KOOUPOBAHHS U300pakeHus o 11.1, B KoTopoM uHdopmanus o
KOOHUPOBAHUM U300paskeHUs BKITIOUAET B ¢e0s (yar, yKa3pIBaIOIIHl, YBEIMUUBATD JIU
TIyOHHY B OMTax KaXXJOoTO MUKCENISA CUrHaa u300pakeHus Ha M OuT, B KaUecTBe
vHpOopManuu o Tpeodpa30BaHUN B OUTAX IJIsI KAXKIOH MPOU3BOIBHON €IMHULIBI
KOJAUPOBAHUSL.

20. YCcTpoIiicTBO KOOUPOBAHUS U300paXKeHH IO 1.1, B KOTOPOM MHPDOPMALHUSI O
KOJIUPOBAHUM U300PAKEHUS BKIIOUAET B ce0s (iar, yKa3bpiBaIOUIUl, YBEIUUMBATE JIU
rIyOuHy B OUTax KakaoTO MUKCENsi CUTHAIA U300paXkeHust Ha M OUT, B KauecTBe
uHpopManuu o Npeodpa30BaHUU B OUTAX I KaXKI0U MIPOU3BOJILHON €TUHUIIbBI
KOOVWPOBAHUS, U JTOTIOTHATEIILHO BKIIOUALCT B ceOsl JaHHBIC, YKA3bIBAIOIIHE KOTUISCTBO OUT
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M, Ha KOTOPOE MOMIEKUT YBEIIMIUATH TIIYOUHY.

21. YcTpo#icTBO AeKOAUPOBaHUS N300paKeHUs, CoAepKalliee:

AEMYABTHUILIEKCOD s TipueMa HHpopMaluu 00 n300pakKeHuu, MyIbTHIUIEKCHPOBAHHOMN
¢ nH(popmaruen o mpeodpa3zoBaHNUM TIIYOHHBI B OUTaX B MH(GOpManHueH O KOJUPOBAHUNA
U300paKeHUsI, ¥ AEMYJIBTUILIEKCHPOBAaHUS HH(OPMAIMH O TIpeodpa30BaHuN B OUTaX U
uHGOPMAIUN 0 KOJUPOBAHAN U300 PAKCHHUS,

IeKOoIep N300parkeHus M IeKOIUPOBAHMS HH(pOpMAIHN O KOTUPOBAHUH N300PaXKeHHsI
JIJIs BBIBO/IA JEKOJIMPOBAHHOTO H300PAKEHUS;, U

nmpeoOpa3oBaTellb TIIYOHUHBI TTHKCEIST B OUTaX U NPeoOpa30BaHus 3HAYSHUS KaKI0TO
TUKCENSI ASKOAUPOBAHHOTO NU300paXXeHUsl 1O APYroi rinyOrHbl B OUTaX Ha OCHOBE
uH(popManuu o Ipeodpa3zoBaHuu TIIyOUHEI B OUTaxX.

22. YCTpOUCTBO ASKOAUPOBAHUS U300paKeHUs1, COASPKaIIee:

IEeKOIep M IEKOIUPOBAHUSA BBEICHHON HH(pOpMAIH O KOTUPOBAHHOM H300pakKeHUH B
JICKOAMPOBAHHOE Pa3HOCTHOE H300paXkeHue rnyouHoi (N+M) ouT;

FeHepaTOP MPEACKA3BIBAEMOT0 H300PaXKESHUS OJIsI CO3AAHUS ITPEACKA3hIBAEMOTO
U300pakeHusi rmyouHon (N+M) OUT U3 OTIOPHOTO U300pakeHus riayouno (N+M) 6uT ¢
UCTIONIb30BaHUEM HHPOPMALMU O KOAUPOBAHHOM H300PaKEeHUH,

CYMMATOD 4151 0OABJIEHUS] AEKOAUPOBAHHOTO PA3HOCTHOT O U300PAXKEHUSI K
TMPEICKA3BIBAEMOMY U300PaKEHUIO ISl TTOJIYUYEHHS TeKOQUPOBAHHOTO H300pasKeHHS
rayouHoit (N+M) ouT;

MaMsTh, 3aTIOMHHATIONIYIO OTIOPHOE H300paskeHue, IS 3alIOMHHAHNS IEKOIAUPOBAHHOTO
u300paskeHus riIyouHoi (N+M) OUT B Ka4eCcTBE OIMOPHOIO U300paskeHust; U

npeodpazoBaTenb TIIyOUHBI TTUKCENs B OUTaxX IS TPpeoOpa30BaHUs KasKIOTO TTHKCEIIs
JIEKOIUPOBAHHOTO N300pakeHus riayouHon (N+M) OuT 10 rinyoussl N OUT 1J1d BBIBOAA
JIeKOAUPOBAHHOT O U300pakenus riaybuHoit N OuT.

23. YCTpOoUCTBO ASKOAUPOBAHUS U300PAKEHUS, COAEPIKAILIEE:

ZIEKOAEP M mpueMa rHpOpMaImK O KOOUPOBAHHOM H300paKeHNH U BBIBOIA
JIEKOIUPOBAHHOTO PAa3HOCTHOTO U300 paskeHus TiyouHoit (N+M) ouT;

mpeodpa3oBaTENb C yBEMHUESHUEM TIIyOUHBI ITUKCENIS B OUTaX I MpeoOpa30oBaHHUs
KaXXIOTO TTHKCEAS OIMOPHOTO u3o0pakenus riryonnott (N+M-L) OuT B TUKCETb
riryounot (N+M) 6UT I BEIBOAA ASKOAMPOBAHHOTO U300 pakeHus Tiryounoit (N+M) out;

FeHEepaTOP MPEACKA3bIBAEMOT0 300 PAXKEHHUS AJIs1 CO3AaHUS IIPEICKA3bIBAEMOrO
mobpaxxeHus Tiryounoit (N+M) OuT u3 ommopHOTO U300pakeHus riryouHot (N+M) out ¢
UCTIOIb30BaHNEM MHPOPMALMU O KOOUPOBAHHOM H300PaKeHUH;

CyMMAaTOD st IOOABIEHUS ACKOTUPOBAHHOTO PA3HOCTHOT O U300 PaKeHUS K
MPEaCKa3bIBAEMOMY U300PAKEHUIO ISl TIOIYUEHHUS IeKOQUPOBAHHOTO H300paKeHUs
rirybunot (N+M) 6uT;

OJIOK YMEHBIUIECHUS TIIyOUHBI MHKCENISI B OMTaX, CKOH(pUTypHPOBaHHBIN TS
npeoOpa30BaHUs KaXKIOTO MUKCEISI AeKOIUPOBAHHOTO W300pakeHus rinyounoit (N+M) out
B MUKCENb riryounot (N+M-L) OuT aist BRIBOOA AeKOAUPOBAHHOTO U300 PAKEHUST
rnyounoit (N+M-L) 6ut u nmpeodpa3zoBaHust KaXKI0TO IMMUKCETS AEKOIAUPOBAHHOTO
u300pakenus riryounon (N+M) OUT B mUKCeIb TIyOHHOM N OUT /151 BBIBOIA
IEKOAUPOBAHHOTO H300paskeHust rmyounnon N our; n

MaMsTh, 3aIIOMHAHAIONIYIO OTIOPHOE H300paXkeHUe, TS 3alTOMHHAHUS IEKOAUPOBAHHOT O
n300paskeHus TayonHoi (N+M-L) OUT B KauecTBE OIIOPHOTO U300PaKEHHUS.

24. YcTpOHCTBO IEKOTUPOBAHUS H300PaAKEHUS, COASPIKAIISE:

AeKoAep Ays mpueMa HHGOPpMalMi O KOJAUPOBAHHOM H300paKeHUU U BHIBOIA
JEKOJUPOBAHHOTO PA3HOCTHOTO U300 paxeHus riayouHon N 6uT;

reHepaTOP MPEACKA3bIBAEMOT0 U300PaKEHUS s CO3/IaHUS MTPEACKAZBIBASMOTO
n3o0paxenus TiryouHoi (N+M) OuT U3 ommopHOTO H300pakeHus riryouHo (N+M) 6ut ¢
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UCTIONIb30BaHNEM HH(MOPMALFH O KOIUPOBAHHOM H300PaKEHUH;

npeodpa3oBaTeb TIIyOUHBI ITUKCEIIS B OUTAX IJIA ITPeoOpa30BaHUs KaXXKAOTO MHKCEIS
OTIOPHOTO n300pakeHus riryouroi (N+M) Out B rimkcens riryouHo N OUT A1 BRIBOZA
MPEICKa3bIBAEMOT0 N300paXkeHNs TIIyouHoi N OurT;

CyMMAaTOD Ijist 1OOABIEHHS] AEKOJUPOBAHHOTO Pa3HOCTHOT O U300 PaKeHUS K
TIPEACKA3bIBAEMOMY M300PAXKEHUIO C LIENBIO TIOJIYUEHUS AEKOAUPOBAHHOTO M300PaKeHUs!
rnyounHot N ouT;

npeodpa30oBaTelb C YMEHbIUIEHHEM TIIYOUHBI TTUKCENs] B OUTaX, AJIs mMpeodpa3oBaHus
KaXXIOTO MUKCEN s AEKOIUPOBAHHOTO H300pakeHus TIIyOuHoM N OUT B TTMKCENb
rayounoit (N+M) OuT mIst BRIBOAA JACKOIAUPOBAHHOTO U300 paxeHus rinyounoi (N+M) ouT; u

MaMsITh, 3aTIOMHUHAIOIIYIO OITOPHOE N300 paKeHUe, IS 3aIIOMHHAHUS ASKOIUPOBAHHOTO
n300pakeHus riiyouHoi (N+M) OUT B Ka4eCTBE OIIOPHOTO U300Pa‘KEeHHS.

25. YCTpolicTBO IEKOIUPOBAHUST N300pakeHus 1o 11.24, B KOTOPOM ITpeodpa3oBaTeb
rJIyOUHBI TTHKCENS B OUTaX UMEET MEPBLIN NMpeodpa30BaTe/lb IIyOUHBI TUKCEIs B OUTAX,
BKJTIOUATOITUN B ¢ce0s1 CPEACTBO AJIsT BEIMUCIICHUS PETIPE3CHTATUBHOTO 3HAUECHUS UCXOIIST U3
MaKCUMAaJIbHOTO 3HAYEHHUS U MUHUMAIbHOI'O 3HAUCHUsI TTMKCENS, COACPKALIMXCS B
H300pasKeHNH eUHUILI KOAUPOBAHMS B OTIOPHOM HU300paKeHUH, IS KasKI0H eTUHHUIBI
JEKOAUPOBAHUS, CPEACTBO AJIA BBIUMCIECHUS BEMUUYNHBI cMmenieHud Q (0<Q<L), ¢ momMolibsio
KOTOPOU 3HAUEHHE, TOIYUSeHHOE MyTeM CMEIIEHUs BITPaBO Ha Q OUT pa3HOCTH MEXKIY
3HAUYEHHEM KaXKIOTO MHKCENs B U300Pa’keHUN €IWHHULBI KOOUPOBAHUS U PEIPE3CHTATUBHBIM
3HAYSHUEM, MToagaeT B IMHAMHYESCKHNI auamna3oH riayonnoit (N+M-L) éuT, u cpeacTBo auas
npeodpa30BaHus KAXKAOTO 3HAUCHUS TUKCES B U300pakeHNH IUHULBI KOAUPOBAHUS B
3HaueHue rayouHol (N+M-L) myTeM cMenieHnst pa3HOCTH MEXAY 3HAUEHHEM KaXKIOTO
TIUKCETISl ¥ PENPE3CHTATUBHBIM 3HAUEHUEM BIIPaBo Ha Q OuT;

naMsiTh, 3aTTOMUHAIOIIAs OTIOPHOE N300parkeHue, 3alTOMUHAET ASKOAUPOBAHHOE
uzobpaxkeHue riryounoit (N+M-L) OUT B KauecTBe OIMMOPHOTO U300paXKEHHS, a4 TAKKe
3aIIOMHMHAECT BEAHYHHY CMEILIECHUS H PEIPEICHTATUBHOE 3HAYCHHE I KaXKJOH SAHHALB]
KOOUPOBAHUSA, U

mpeodpa3oBaTenhb TIIYOHHBI MUKCEN B OUTaX BKJIIOUAET B ce0s1 BTOPOit mpeoOpa30BaTenb
TIyOUHBI TTMKCENISI B OUTaX, COAECPKALIUN CPEACTBO IJIsI CUMTHIBAHUS] OMIOPHOTO
U300paKeHUsI, BETUIUHBI CMETIeH sI Q ¥ PENPEe3eHTATUBHOTO 3HAUCHUS U3 TTAMSITH,
3aTIOMUHAIOIIEH OTIOPHOE U300paAKEHHE, AJIsI KaXXION eIUHHULBI IEKOAUPOBAHUS, U
npeoOpas3yronuii 3HaUeHue MUKceTs rIyOuHoi (N+M-L) OUT KasxkaoTo MHKCeTst OMOPHOTO
U300paKeHUs B 3HAUCHUE TTUKCeNs TyOuHoN (N+M) OUT TTyTeM CMEIeHUs 3HAYEHUSI
TUKCENs BITpaBo Ha Q OUT ¥ 100aBIIEHHS €70 K PENPE3eHTATUBHOMY 3HAUEHUIO.

26. YCTPOUCTBO AEKOAUPOBAHUS U300paKeHNs, COAEPIKAIIIee:

IEeKOIep s MpueMa HHGOPMAI|H O KOIUPOBAHHOM H300paskeHUH 1 BBIBOJA
IeKOOUPOBAHHOTO PA3HOCTHOTO N300 paXKeHus Ti1younoit N out;

npeodpa3oBaTeNb TIIyOHHBI TIMKCENIs B OUTAX AJIsl TPeoOpPa30BaHUs KAXKAOTO THKCENIs
OTIOPHOTO U300pakeHus TIyOuHoi N OuT B mukcens rnyouHoi (N+M) OUT A1 BRIBOAA
OIIOPHOTO U300paxkenust rmyounol (N+M) our;

T€HEepaTOP MPEACKA3BIBAEMOTO U300 PaKEeHUsI IJIsI CO3AaHUS IIPEeICKa3bIBAEMOTO
n300pakenus rnyouHoi (N+M) OuT U3 onopHOTro u3o0paxkeHus riayouHoi (N+M) ourt ¢
UCTIOTb30BaHNEM HH(MOPMAIHH O KOIUPOBAHHOM H300PaKEHUH;

npeodpa3oBaTeNb TNIyOHHBI TIMKCENIS B OUTAX sl TPeoOpPa30BaHUs KAXKAO0TO TIHKCeNIs
npeacKa3bIiBaeMoro n300paxkenus riryousoi (N+M) OuT B muKkcenb TiIyOuHol N OuT miis
BBIBOJIA TIPEACKA3BIBAEMOTO N300 pakeHus TiryouHoi N ouT;

CyMMAaTOD Ist JOOABIEHHS ASKOIUPOBAHHOTO Pa3HOCTHOTO U300 PAKEHUS K
MIPEACKAa3bIBAEMOMY U300PAXKEHUIO JIS TTOIYUEHUS IEKOIUPOBAHHOT O U300 pakeH sl
rnyouHol N OuT; 1
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MaMsTh, 3aIIOMHUHAIONIYIO OTIOPHOE H300paXkeHUe, IJIsl 3alTOMUHAHUS TEKOOAUPOBAHHOTO
n300parkeHus TIyonHo# N OUT B Ka4eCTBE OIIOPHOTO H300PasKeHHUSI.

27. YCTpOHCTBO IEKOTUPOBAHUS N300pakeHus o 21, B KOTopoMm uHopManusi o
KOAUPOBAHHOM H300paXKeHUH BKITIoUaeT B ce0st UH(OpMaIMIo O MpeoOpa30BaHUU TITyOUHbBI
B OUTaX, YKa3bIBAIOUIYIO KOJIUIECTBO OUT M, Ha KOTOPOE BBIITOIHSIETCI TPe0Opa30BaHue, B
Ka4yecTBe MHPOPMALMU O TPEOOPA30OBAHMM ISl KAXKIOH MPOU3BOJIIBHOU €AMHHULEI
KOOUPOBAHUS, H

npeodpa3oBaTENb YBEIUUUBACT WIM YMEHBIIAET KAXKAbIA MHKCEIb U300PAKEHHUS C
riryOuHOM B OWTax Ha OCHOBE MHpOpMaIu# O Ipeodpa30BaHNH TIIyOMHBI B OUTaX.

28. YCTpoHCTBO AEKOOAUPOBAHUS N300paKeHUS 110 11.23, B KOTOPOM UH(pOopMaInus o
KOOUPOBAHHOM H300paKeHUM BKITOUAET B ce0st JaHHBIC, yKa3biBatoue riryonny (N+M-L)
B OUTax MaMsITH, 3alIOMUAHAIOLIEH ONOPHOE N300pakeHUE, B KAYeCTBE HH(POpMAIMH O
npeoOpa30oBaHNUN B OUTAX TSI KAXKI0H MPON3BOABHON eIMHUIIBI KOTUPOBAHUS, a
mpeodpa3oBaTeNib C YBEIMUCHUEM TIyOUHBI ITUKCENs B OMTaxX U Mpeodpa3oBaTesib C
YMEHBIIIEHUEM TITyOUHBI IMTUKCENI B OMTaX BBHINOIHSIOT IPeoOpa3oBaHue C yBEIUICHUEM U
npeodpa3oBaHUE C YMEHBIIIEHUEM Ha OCHOBE UH(popMaluu O TipeoOpa3oBaHUU B OUTAX U
3aMOMHUHAHNE B KAUYECTBE OMMOPHOTO U300pakeHus riryounott (N+M-L) Out B mamsTH,
3alTOMUHAIOIICH OTIOPHOE H300paKeHHUE.

29. YCTpoCTBO ASKOINPOBAHUSA N300pakeHus o .21, B KoTopoM nHOpMaIUs O
KOOUPOBAHHOM H300pa’keHUH BKIIOUAET B ceOst HHGPOPMALHIo O TPpeoOpa30BaHUU IIyOUHBI
B OUTaX, YKa3bIBAIOIIYIO TIyOuHy B N OUT IpH BBIBOJE AEKOIUPOBAHHOTO N300PaKESHUS B
KayecTBe UHGpOPMAIMH O TPEoOPa30BAHUU TJIYOUHBI B OUTAX IS KAXKIOH MPOU3BOJIBHOM
€IUHUIBI KOAUPOBAHUS, U KOTOPOE IIpeodpal3yeT rmyOuHy B OUTAaX AEKOANPOBAHHOTO
U300paKEHUs 40 TOH 3Ke TIIyOHUHBI B OuTaXx, 4TO rinyOuHa N OUT, pu BBIBOE
JEKOIUPOBAHHOTO U300paXKEeHMS.

30. YCTpoicTBO AIEKOAUPOBAHUS U300pakeHUsI 10 1.21, B KOTOPOM NTpeodpa3oBaTeib
TIryOuHBI M300pakeHus B OUTax mpeodpas3yeT KaX Ay KOMITOHEHTY ASKOAUPOBAHHOTO
U300PaXKEHHUsS B APYTrO€ UBETOBOE IMTPOCTPAHCTBO, 4 3aTeM IPeoOpa3yeT KaKIbli MUKCETb
KaXXIOU KOMITOHEHTEI JIeKOTHPOBAHHOTO U300paKeHUsI IO APYroit TIryOuHbI B OUTaX.

31. YCTpOo#CTBO AEKOAUPOBAHUS U300pakeHUs 1o 11.21, B KOTOPOM MPpeodpa30BaTeib C
YMEHBIIEHHEM TIyOUHBI THKCENA B OUTAX Peo0pas3yeT KaXIyIo KOMIIOHEHTY N300 PaKeHuUsI
rnyouHolt (N+M) OuT B ApyTroe IBETOBOE IMTPOCTPAHCTBO, 4 3aTeM ITPeoOpasyeT Kaxabli
TUKCETh KKIOH KOMITOHCHTBI U300paKeHUs B IMKCENb TITyOuHOt N 6uT.

32. YCcTpoHCTBO OeKOAUPOBaHUs n300paxkeHus o 11.30 wiu 31, B KOTOpoM uHOpManus
0 KOOUPOBAHHOM U300pakeHUH BKIIOUAeT B ceOs1 mHPOpMAIUio 0 Tpeodpa3oBaHuu
TIyOUHBI B OUTAX, YKa3bIBAIOUIYIO KOJIUUECTBO OUT M, Ha KOTOPOE MOAISKUT YBEIUIUTD
TyOuHY, ¥ JaHHBIC, YKa3BkIBAIOIIHE IIBETOBOE MPOCTPAHCTBO, TIPH BEIBOIE
IeKOOUPOBAHHOTO U300paKeHUsI B KauecTBe HHGOPMAIUHU O TIPeodpa30oBaHUH TJIYOUHBI B
onTax o KaKI0M ITPOU3BONILHON SIUHHUITEI KOOUPOBAHUS, a TPeoOpa30BaTENb BBITOTHSIET
BETOBOE MPpeodpa30BaHue ISKOAUPOBAHHOT O H300paXKEeHHUA B JaHHBIE, YKA3bIBAIOIIHUE
IBETOBOE MPOCTPAHCTBO, MTPH BHIBOE ACKOIUPOBAHHOTO N300paKeHUsI, Ha OCHOBE
uHpopManuu o mpeobpa3oBaHuu TIIyOUHBI B OUTAX, a 3aT€M YBEIHUHUBAEST WA YMEHBIIACT
ryOuHy B OMTaX KajkAOTO MUKCENTs TPeoOpa30BaHHOIO II0 UBETY ACKOAUPOBAHHOTO
U300 paKeHHSL.

33. YCcTpolcTBO aekoagupoBanus n3oopakenus o .30 unu 31, B KOTOpOM HH(pOpMAIUS
0 KOOUPOBAHHOM M300pa’ke€HUHA BKIIOUALT B ceOs1 HHQOPMAIHUIO O TTPeoOpa30OBaHuN
rayOuHBI B OUTAX, YKa3bIBAIONIYIO TIIyOUHY N OUT BXOJHOTO U300PpaXEeHHUs MMPHU BBIBOE
MEKOOUPOBAHHOTO H300paKeHUsI, U TaHHBIC, YKA3bIBAIONIHE IIBETOBOE ITPOCTPAHCTBO IPU
BBIBOJIE AEKOAUPOBAHHOIO U300pakeHusl, B Ka4ecTBe HHpOpMaLUKU O TpeoOpa3oBaHUU
TITyOWHBI B OUTaX 11 KAXKIOM MPON3BOIBHON eIMHUIIBI KOAUPOBAHUS, H KOTOPOE
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BBIMOJTHSIET BETOBOE MIPEOOPa30BaHAE IEKOIUPOBAHHOTO U300PaKEHHs B JaHHBIE,
YKa3bIBAIOIIUE [BETOBOE MPOCTPAHCTBO, IMMPH BBIBOAE ACKOAUPOBAHHOTO H300paKeHHUs, a
3aTeM ITpeoOpasyeT MPpeoOpa30BaAHHOE TI0 IBETY ASKOIUPOBAHHOES U300 PAKEHNE B TUKCEND,
UMEIOIUH TO JKe TIyOuHY, uTO U Ti1yOnHa N OUT mpH BBIBOJIE ACKOTUPOBAHHOTO
U300paKEHUSI.

34. YcTpoHCcTBO AeKOUPOBAHUS H300pakeHus: o .21, B KOTOPOM MHGOPMAIHS O
KOOWPOBAHHOM H300pKEHUN BKITIOUALT B ceOs mHpOopMaIuio 06 agarTUBHOM
HHTEePHIOISIMMOHHON (pUAbTpalyy, a TeHepaTop MPEACKA3bIBAEMOT O H300PAKEHHUS CO3AAET
IpeacKa3bpiBaeMoe H300pakeHne Ha OCHOBE WH(OpMAIUK 00 agalITUBHOMN
UHTEPHNOISIMOHHON (punbTpanym.

35. YCTpOoICTBO AEKOAUPOBAHUS N300paskeHus no m.21, B KOTOpoM HHOOpMAIIHs O
KOJIHUPOBAHHOM H300paKeHHN BKIIOYAET B ¢ce0s nH(pOpMAaIUIo 0 pUIbTpaymua 1 KOTOPBIN
MOIABEPTacT ACKOIUPOBAHHOE N300 pakeHre QUIbTpalvd Ha OCHOBE HHpopManmm o
unpTpauum.

36. YCTpOIHCTBO IEKOTUPOBAHUS N300paskeHus o .21, B KOTOPOM ITpeodpa3oBaTelb
r1yOUHBI TTHKCENS B OUTAX TAaKKe COAEPXUT (DUABTP A5l BRITOJIHEHUs (PUIbTpanuu B
KOOUPOBAHHOM H300paKeHUM U TPeodpa3yeT KaskAbIM MTUKCETh TeKOIUPOBAHHOTO
n300pakeHus T1youHo (N+M) OuT B nmukcensb riryounot N OUT Iocie Toro, Kak GuibTp
BBIMTOJTHU (DUITBTPALUIO B AEKOIUPOBAHHOM H300PaKEHUU.

37. YCTPOUCTBO AEKOAUPOBAHUS U300pakeHus 1o .21, B KOTOpOM HH(GOPpMAaLUsi O
KOOUPOBAHHOM HU300pakeHNH BKIIOYAET B ceOst mH(popMaImio o GuiIbTpanun, a
nmpeoOpa3oBaTeNlb II1yOUHBI TUKCENs B OUTAaX JOMOJHUTENBHO COACPKUT (PUIBLTD, UTOOBI
TOABEPTHYTE ASKOAUPOBAHHOE U300paskeHue (GUAbBTPAIMM Ha OCHOBE HH(MOPMAIIAH O
(unpTpaumuu U Tpeodpa30BaTh KaXIBIN MMUKCENb ASKOAUPOBAHHOT O U300paKeHHs
rirybunoit (N+M) 6uT B mukcens rayouHoi N OuT rmocie Toro, Kak (GUiIbTP BBITTOJTHUT
punpTpanyio B AeKOAMPOBAHHOM U300PAKECHUH.

38. YCTpOHCTBO ACKOAUPOBAHUS H300paKEHUs MO T1.22, COACPXALIEe TAKKE ACTEKTOP
BOISIHOT'O 3HAKa AJIs OOHApYKEeHU HHGOPMaH O BOASHOM 3HAKE, BCTABJICHHOI B
IEKOOUPOBAHHOE H300pakeHne Ha 3aJHeH CTYIIEHH CYMMaTOpa.

39. YCTpo#cTBO AEKOAUPOBAHUS U300pakeHus 1o .21, B KOTOpOM HHGOPpMAaLsi O
KOOUPOBAHUM U300paKeHNs BKIIOUAET B ce0sl hirar, yKa3pIBAIOIINA, TTpeo0Pa30BEIBATE JIH
rIyOuHY B OUTaX JEKOAUPOBAHHOTO U300pakeHus Ha M OUT, B KauecTBe HHGOPMALUH O
npeoOpa30BaHUN TTyOUHBI B OUTaX TS KaXKIOM TPOU3BOIBHON SIUMHUIIBI, TIPHYEM
npeodpa30BaTeNb HE BRIMIOIHACT MPeoOpa30BaHue, KOTAa 3TOT BBILIEYIIOMSIHYTHIH (iiar
Haxoaurtcsa B coctosiHun FALSE, u mpeoOpa30BaTens BEIMOHSIET YBEJIMUSHUE HITH
YMEHBIIEHUE [TyOUHBI B OUTaX KasKAOTO MUKCENISI H300PakeHUs] Ha OCHOBE HH(OPMAIIH O
npeoOpa30BaHUU B OUTaX, KOTAa YIIOMIHYTHIN (hraar Haxomutest B coctosgumu TRUE.

40. YCTpo#cTBO AEKOAUPOBaHUS H300pakeHus o .21, B KoTopoM uadopmanus o
KOOUPOBAHUM U300paskeHUH BKIIOUaeT B ceOs1 (iar, yKa3pIBaIOMMi, YBEIUIUBATD JIN
rIyOuHy B OUTaX IEKOAMPOBAHHOTO U300pakeHus Ha M OUT, ¥ JaHHBIE, YKA3bIBAIOIIIHE
KOJIMYECTBO OUT M, Ha KOTOPOE MOAJISKHUT YBEJIMUUTH TIIYOUHY, B KaUueCTBE NH(pOPMAIUU O
npeoOpa3oBaHUN TTyOUHBI B OUTaX ISt KaXKIOH TPOU3BOIBHON eIMHULIBI, TIPUUEM
peoOpa30BaTenb HE BBITOIHACT NpeoOpa30BaHue, KOTAa BIIIECYNOMSIHYThIN (aar
"Haxogutcsa B coctosiHuu FALSE, u mpeoOpa3oBaTeib BRINOHSIET YMECHBIIICHUE TIIyOUHBI B

OHTax KaxKAOoTO MUKCEJII H300paKeHUs HA OCHOBE HH(MOPMAIUH O IIpeoOdpa30BaHUM B OUTAX,

KOTZa yIIOMsHYTHIN (uar Haxogutces B coctostHiun TRUE.

41. Cnoco® koaupoOBaHUS U300paKEHUS, COACPKAIITHIM:

mar npeodpa3oBaHus TIYOUHBI B OUTaX KaXKIOTO IMUKCETSI BXOTHOTO U300 PAXKEHUST sl
CO3AaHus TPeoOPA30BAHHOTO BXOIHOTO U300paKeHUs ¢ APYTOU AUHON B OUTax;

ar BeIBOAa HH(GOPMANUH O IPeodPa30BaHUU B OUTAX, YKA3bIBAIOMIMI KOJIUYECTBO OUT,
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U3MEHSIEMBIX TPeOOPa30BAHUEM;

Hiar KOAUPOBaHUs TIPEOOPa30BaAHHOTO BXOAHOTO U300pasKeHHUst sl BRIBOAA
vHpOpMaNUK 0 KOOUPOBAHHOM U300PaXKEHHUH; U

Hiar MyJIbTUIJIEKCUPOBaHUs HHGOPMALMU O TTPeoOPpa30oBaHuM B OuTax U uHGopMalum o
KOJIMPOBaHHOM M300paKeHHU.

42. Cnoco® KoaupoOBaHUS U300Pa’keHUS, COOCPKAIIIHIM:

mar mpeodpa3oBaHusl TIYOUHBI B OUTaX KAXKIOTO IMHKCENSI BXOIHOTO U300paskeHUs,
COCTOSILLIETO U3 MHOXKECTBA MUKCENEH, UMeIoIuX rtyOuny N OUT, COOTBETCTBEHHO 10
rnyonnsl (N+M) OuT, IpeBblIIIatoIIeH ee Ha M OHT;

IIar CO3JaHHs IMTPEACKA3BIBAEMOTO U300 pakeH s TIyOnHo#i (N+M) OUT MO OTHOLIEHHIO K
BXOOHOMY M300paskeHuto riayounoi (N+M) OUT U3 OTIOPHOTO U300 pakeHust TITyOuHoM (N+
M) ouT;

mrar monydeHus aupGepeHIMaTFHOTO CUTHAIA MEXKIY BXOTHBIM H300paKeHUEM
rnyouHoi (N+M) OUT U ITPeACKa3bIBAEMBIM H300pakeHueM TiIyOuHO# (N+M) OuT;

mrar KoauposaHus aud¢epeHIUaATEHOTO CUTHAJA TS BEIBOAA HHGOPMAINH O
KOOUPOBAHHOM U300PaXKEHUH;

mar CO3OaHus IeKOAUPOBAHHOTO PA3HOCTHOTO U300pakeHNsT Ha OCHOBE UH(pOPMAIAH O
KOIUPOBAHHU U300PAKEHUS,

mar 7o6aBiIeHUs TPEICKa3BIBAeMOT0 n300pakeHus rinyounoi (N+M) OuT
JEKOAUPOBAHHOMY PA3HOCTHOMY M300Pa’KeHHIO ISl BBIBOAA ASKOIUPOBAHHOTO
n3o0paxenus TiryouHoit (N+M) ouT; u

miar 3allOMHUHAaHUS JEKOAUPOBAHHOTO U300paskeHus riayounoi (N+M) OUT B KaduecTBe
OTMIOPHOTO U300PAXKEHUS B TTAMSITH, 3ATIOMUHAIONIEH OMMOPHOE N300paKeHHE.

43. Crioco6 IeKOoAUpOBAHUS U300PAKEHUS, COACPKAIITHIA:

mar AeMYJIbTHIUICKCUPOBAHUS MH(POPMAIMHA O BXOTHOM H300paskeHUH, ¢ KOTOPOH
MYJIbTUIUIEKCUPOBaHbI UH(pOpManus 0 IpeodpPa30oBaHUN TIIYOUHBI B OUTax U HHpOpMAILUs O
KOIUPOBAHHOM H300paXeHUH, B HHOOPMATIUIO O TIPEOoOpa30BaHNN B OUTaX U WHGOPMAIHIO
0 KOJAUPOBAHHOM M300PaKEHUH,

[Iar JeKOIUpPOBaHUs HHGPOPMAIHH O KOAUPOBAHHOM HU300PAKEHUH JJIST CO3TAHUS
ACKOAUPOBAHHOTO U300PpaKEHUS; U

[Iar Tpeodpa30oBaHus KaXKIOTO MUKCEIS AeKOIUPOBAHHOTO H300PaKEHUS B TTHKCENTb C
OpyToM rnyOuHOM B OUTax Ha OCHOBE HH(pOPMALMU O TIPeoOpa30BaHUM IITyOUHBI B OHUTAX.

44. Crtioco® JekoHPOBaAHUS H300paKeHUs, COAEPKaIIHA:

HmIar AeKOIUPOBaHUs BBEACHHONU HH(pOPMAIMK O KOTUPOBAHHOM H300PaKEHUU B
JeKOIUPOBAHHOE PA3HOCTHOE N300 paskeHue rnyounon (N+M) 6ut;

miar CO34aHus MIPEeaCcKa3bIBAEMOT0 H300pakeHus riryounoi (N+M) OUT U3 OIOPHOTO
n3o0paxkerus TiryouHoit (N+M) OUT ¢ HCITOTBL30BaHUEM BBEIACHHON UH(DOPMAIIH O
KOOWPOBAHHOM H300paKeHUH;

mar go0aBlIeHUs IeKOTUPOBAHHOTO PA3HOCTHOTO H300paKeHUs K IPEICKA3BIBAEMOMY
U300PAKESHHIO [T CO3MaHUS IEKOJUPOBAHHOTO u300paskeHus riryounoit (N+M) Our;

Iar 3alOMHHAHUS JeKOIUPOBAHHOTO H300pakeHus TiiyonHoi (N+M) OUT B KadecTBe
OTMIOPHOTO U300 PAKEHUS; U

HIar Tpeodpa30BaHUsl 3HAUCHUS KaXKI0TO MMHKCENS AEKOAUPOBAHHOTO H300PaKEHUS
riryounott (N+M) 6ut no rimyounsl N OUT st CO3AaHUs AeKOAUPOBAHHOTO U300 paKeHUS
rayousHoi N our.
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1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

10949 7590 06/22/2023 | EXAMINER |
Nokia Corporation and Alston & Bird LLP LE, PETER D
Vantage South End
1120 South Tryon Street | ART UNIT PAPERNUMBER |
Suite 300 2488

Charlotte, NC 28203-6818 DATE MAILED: 06/22/2023

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

17/328,750 05/24/2021 Kemal Ugur 042933/560470 8335

TITLE OF INVENTION: MOTION PREDICTION IN VIDEO CODING

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 09/22/2023

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.
If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 40% the amount of undiscounted fees, and micro entity fees are 20% the amount of
undiscounted fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed. If an equivalent of Part B is filed, a request to reapply a previously paid issue fee must be
clearly made, and delays in processing may occur due to the difficulty in recognizing the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at
www.uspto.gov/PatentMaintenanceFees.

Page 1 of 3
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate.
All further correspondence will be mailed to the current correspondence address as indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new
correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. Because electronic patent issuance may occur shortly after issue
fee payment, any desired continuing application should preferably be filed prior to payment of this issue fee in order not to jeopardize copendency.
Note: A certificate of mailing can only be used for domestic mailings of the
CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

IQMQ _75 20 06/22/ 202_3 Certificate of Mailing or Transmission
Nokia COI'pOI'aUOIl and Alston & Bird LLP I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
Vantage South End addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
oul ryon dStree e via -Web or by facsimile to - , on the date below.
1120 South T Street the USPTO via EFS-Web or by facsimile to (571) 273-2885 he date bel
Suite 300 (Typed or printed name)
Chal'lotte, NC 28203-6818 (Signature)
(Date)|
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
17/328,750 05/24/2021 Kemal Ugur 042933/560470 8335
TITLE OF INVENTION: MOTION PREDICTION IN VIDEO CODING
I APPLN. TYPE | ENTITY STATUS I ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 09/22/2023
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
LE, PETER D 2488 375-240150
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

J Change of correspondence address (or Change of Correspondence

Address form PTO/AIA/122 or PTO/SB/122) attached. (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

(] "Fee Address" indication (or "Fee Address" Indication form PTO/
AIA/47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a
Customer Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individuat [ Corporation or other private group entity (] Government

4a. Fees submitted: (Jissue Fee [Ipublication Fee (if required)
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

() Blectronic Payment via Patent Center or EFS-Web () Enclosed check (L] Non-electronic payment by credit card (Attach form PTO-2038)

() The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)
NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue

a Applicant certifying micro entity status. See 37 CFR 1.29 fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

NOTE: If the application was previously under micro entity status, checking this box will be taken

4 Applicant asserting small entity status. See 37 CFR 1.27 to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

| Applicant changing to regular undiscounted fee status. entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

324



UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
17/328,750 05/24/2021 Kemal Ugur 042933/560470 8335
| EXAMINER |
10949 7590 06/22/2023
Nokia Corporation and Alston & Bird LLP LE, PETER D
Vantage South End
1120 South Tryon Street | ART UNIT PAPER NUMBER |
Suite 300 2488

Charlotte, NC 28203-6818 DATE MAILED: 06/22/2023

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment
of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting
a request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility
to recommend improvements in records management practices and programs, under authority of 44 U.S.C.
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application
is referenced by either a published application, an application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
B . 17/328,750 Ugur et al.
Notice of Allowability Examiner ArtUnit | AlA (FITF) Status
PETER D LE 2488 No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included

herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.4 This communication is responsive to RCE filed on 06/02/2023.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2. An election was made by the applicant in response to a restriction requirement set forth during the interview on

; the
restriction requirement and election have been incorporated into this action.

3.} The allowed claim(s) is/are 1-36 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4. Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a) LJAll by (J Some* ¢) [J None of the:

1. [J Certified copies of the priority documents have been received.
2. [] Certified copies of the priority documents have been received in Application No.

3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5] CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

(J including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6.L] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. Notice of References Cited (PTO-892)

2.[¥) Information Disclosure Statements (PTO/SB/08),
Paper No./Mail Date 06/02/2023.

3.00 Examiner's Comment Regarding Requirement for Deposit 7. (J Other .
of Biological Material

4.3 Interview Summary (PTO-413),
Paper No./Mail Date.
/PETER D LE/

Primary Examiner, Art Unit 2488

5. [J Examiner's Amendment/Comment
6. Examiner's Statement of Reasons for Allowance

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13)

Notice of Allowability Part of Paper No./Mail Date 20230608
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Application/Control Number: 17/328,750 Page 2
Art Unit: 2488

Notice of Pre-AIA or AIA Status

The present application is being examined under the pre-AIA first to invent provisions

The response filed on 06/02/2023 has been entered and made of record.

Claims 1-36 are pending.

Terminal Disclaimer

The terminal disclaimer filed on 05/08/2023 disclaiming the terminal portion of any patent

granted on this application which would extend beyond the expiration date of U.S Patent

Application No. 15/876495 (which is now U.S Patent 10523960) and U.S Patent Application No.

16/729974 (which is now U.S Patent 11,019,354) has been reviewed and is accepted. The

terminal disclaimer has been recorded.

REASON FOR ALLOWANCE

1] The invention is related to a method/apparatus for decoding and encoding a block of
pixels. The claims comprise claim limitations set forth similar to the claim limitations of the

parent cases which are now U.S Patents 10,523,960 and 11,019,354.
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Application/Control Number: 17/328,750 Page 3
Art Unit: 2488

[1] Any comments considered necessary by applicant must be submitted no later than the
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue
fee. Such submissions should be clearly labeled “Comments on Statement of Reasons for

Allowance.”

[2] Claims 1-36 are allowed.

CONTACT

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to PETER D LE whose telephone number is (571)270-5382. The
examiner cannormally be reached on Monday - Alternate Friday: 10AM-6:30PM.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, SATH PERUNGAVOOR can be reached on 571-272-7455. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.
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Application/Control Number: 17/328,750 Page 4
Art Unit: 2488

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would

like assistance from a USPTO Customer Service Representative or access to the automated

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/PETER D LE/

Primary Examiner, Art Unit 2488
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Search Nofes

Application/Control No.

Applicant(s)/Patent Under Reexamination

17/328,750 Ugur et al.
T -
PETER D LE 2488
CPC - Searched*
Symbol Date Examiner
Update Search; Ref. Cases: 13344893; 15250124; 15490469; PL
15876495 16729974 11/02/2022
Update Search 05/14/2023 PL
Update Search 06/08/2023 PL
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of

the search.

Search Notes

Search Notes Date Examiner
See Search History 11/02/2022 PL
See Search History 05/14/2023 PL
See Search History 06/08/2023 PL

U.S. Patent and Trademark Office

Page 1 of 2
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Application/Control No. Applicant(s)/Patent Under Reexamination
Search Nofes 17/328.750 Ugur et al,
AT
PETER D LE 2488
Interference Search
US Class/CPC US Subclass/CPC Group Date Examiner
Symbol
Limit To Text Search 11/02/2022 PL
Limit To Text Search 05/14/2023 PL

U.S. Patent and Trademark Office

Page 2 of 2
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | ;g 750 Ugur et al.
H “‘ “HH “‘ Examiner Art Unit
PETER D LE 2488

CPC

Symbol Type Version
HO4N F 2014-11-01
HO4N | 2014-11-01
HO4N | 2014-11-01
HO4N | 2014-11-01
HO4N | 2014-11-01
HO4N A 2014-11-01
HO4N A 2014-11-01
HO4N A 2014-11-01
CPC Combination Sets

Symbol Type Set Ranking Version
NONE

Total Claims Allowed:

(Assistant Examiner) (Date) 36

/PETER D LE/ 08 June 2023 . . -
Primary Examiner, Art Unit 2488 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 10

U.S. Patent and Trademark Office
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification | ;g 750 Ugur et al.

H “‘ “HH “‘ Examiner Art Unit
PETER D LE 2488

INTERNATIONAL CLASSIFICATION
CLAIMED

HO4N

NON-CLAIMED

US ORIGINAL CLASSIFICATION
CLASS SUBCLASS

CROSS REFERENCES(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)

NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 36
/PETER D LE/ 08 June 2023 . . I
Primary Examiner, Art Unit 2488 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 10
U.S. Patent and Trademark Office Part of Paper No.: 20230608
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/ssue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

17/328,750 Ugur et al.
Examiner Art Unit
PETER D LE 2488

Claims renumbered in the same order as presented by applicant (] CPA T.D. [ R.147

CLAIMS
Final |Original|Final OriginallFinaI Original|Final |Original|Final |Original|Final |Original|Final |Original]Final |Original
1 10 19 28
2 11 20 29
3 12 21 30
4 13 22 31
5 14 23 32
6 15 24 33
7 16 25 34
8 17 26 35
9 18 27 36
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 36
/PETER D LE/ 08 June 2023 . . —
Primary Examiner, Art Unit 2488 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 10
U.S. Patent and Trademark Office Part of Paper No.: 20230608
Page 3 of 3
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PE2E SEARCH - Search History (Prior Art)

Ref # Hits [Search Query DBs Default Plurals British Time Stamp
Operator Equivalents
L2 1 13/344893.app. (US-PGPUB; USPAT) |OR ON ON 2015/07/15
09:24 PM

L3 6190 (HO4N19/42 OR (US-PGPUB; USPAT) |OR ON ON 2015/07/15
H04N19/523 OR 09:26 PM
H04N19/577).CPC.

L4 38055 (bit NEAR2 pixel) (US-PGPUB; USPAT) |OR ON ON 2015/07/15

09:48 PM

L5 4413 (bit NEAR2 pixel) WITH [(US-PGPUB; USPAT) [OR ON ON 2015/07/15
(resolution) 09:49 PM

L6 4897 (bit NEAR2 pixel) WITH [(US-PGPUB; USPAT) [OR ON ON 2015/07/15
(resolution precision) 09:49 PM

L7 7265 ((bit NEAR2 pixel) (bit [(US-PGPUB; USPAT) [OR ON ON 2015/07/15
NEAR2 depth)) WITH 10:35 PM
(resolution precision)

L8 160 (((bit NEAR2 pixel) (bit [(US-PGPUB; USPAT) [OR ON ON 2015/07/15
NEAR2 depth) (number 10:37 PM
NEAR?2 bits)) WITH
(resolution precision)

WITH (predict$3))

L9 8 ("6512523"|"201000027 [(US-PGPUB; USPAT) [OR ON ON 2015/07/15
70"|"20100086027"|"20 10:48 PM
090087111"|"6539058"|
"20090257503"|"20080
089417"|"20100086027
"|"20130142262").PN.

L10 1 L9 and L7 (US-PGPUB; USPAT) |OR ON ON 2015/07/15

10:59 PM

L11 100132 (((bit NEAR2 pixel) (bit [(US-PGPUB; USPAT) [OR ON ON 2015/07/15
NEAR2 depth) (number 11:31 PM
NEAR2 bits) (bit
NEAR2 length)) WITH
(determin$3 conver$5
increas$3 increment$3
decreas$3
decrement$3) )

L12 2914 (((bit NEAR2 pixel) (bit [(US-PGPUB; USPAT) [OR ON ON 2015/07/15
NEAR2 depth) (number 11:32 PM
NEAR2 bits) (bit
NEAR2 length)) WITH
(determin$3 conver$5
increas$3 increment$3
decreas$3
decrement$3) WITH
(predict$3 precision) )

L13 1 13/344893.app. AND (US-PGPUB; USPAT) |OR ON ON 2015/07/15
(predict$3 WITH 11:51 PM
precision)

L14 90 (((bit NEAR2 pixel) (bit [(US-PGPUB; USPAT) [OR ON ON 2015/07/15
NEAR2 depth) (number 11:56 PM

06/08/2023 02:47:51 AM Page 1 of 8
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L15

L16

L17

L18

L19

L20

L21

806

716

546

509

14

5180

219

NEAR?2 bits) (bit
NEAR2 length)) WITH
(determin$3 conver$5
increas$3 increment$3
decreas$3
decrement$3) WITH
(predict$3 precision) )
SAME (inter$2predict$3
intra$2predict$3
inter$2frame
intra$2frame)

(((bit NEAR?2 pixel) (bit
NEARZ2 depth) (number
NEAR2 bits) (bit
NEAR2 length)) WITH
(predict$3 precision) )
SAME (inter$2predict$3
intra$2predict$3
inter$2frame
intra$2frame)

L15 not L14

(((bit NEAR?2 pixel) (bit
NEAR2 depth) (bit
NEAR2 length)) WITH
(predict$3 precision) )
SAME (inter$2predict$3
intra$2predict$3
inter$2frame
intra$2frame)

(((bit NEAR2 pixel) (bit
NEAR2 depth) (bit
NEAR?2 length)) WITH
(determin$3 calculat$3
conver$5 precision) )
SAME (inter$2predict$3
intra$2predict$3
inter$2frame
intra$2frame) SAME
(predict$3)

(((bit NEAR2 pixel) (bit
NEAR2 depth) (bit
NEAR?2 length)) NEAR3
(determin$3 calculat$3
conver$5 precision) )
SAME (inter$2predict$3
intra$2predict$3
inter$2frame
intra$2frame) SAME
(predict$3)

(((bit NEAR2 pixel) (bit
NEAR2 depth) ) NEAR3
(determin$3 calculat$3
conver$5 precision) )

(((bit NEAR2 pixel) (bit
NEARZ2 depth) (bit

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2015/07/16
12:44 AM

2015/07/16
12:44 AM

2015/07/16
12:46 AM

2015/07/16
01:42 AM

2015/07/16
01:43 AM

2015/07/16
01:53 AM

2015/07/16
01:54 AM

06/08/2023 02:47:51 AM
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L22

L23

L24

L25

L26

L27

L28

L29

L34

580

539

44

231

21

NEAR?2 length)) NEAR3
(determin$3 calculat$3
conver$5 precision) )
SAME (predict$3)

(((bit NEAR2 pixel) (bit
NEAR2 depth) ) NEAR3
(determin$3 calculat$3
conver$5 precision) )
SAME precision

(((bit NEAR2 pixel) (bit
NEAR2 depth) ) NEAR3
(determin$3 calculat$3
conver$5 precision) )
WITH precision

(((bit NEAR2 pixel) (bit
NEAR2 depth) ) NEAR3
(determin$3 calculat$3
conver$5 precision) )
WITH precision WITH
offset WITH shift$5

"20100086027".pn.

13/344893.app. and
(precision)

13/344893.app. and
(precision WITH
(predict$3
bi$2predict$3))

((((bit NEAR2 pixel) (bit
NEAR2 depth) (number
NEAR?2 bits) (bit
NEAR?2 length)) NEAR2
(determin$3 conver$5
increas$3 increment$3
decreas$3
decrement$3 scal$5))
WITH (predict$3
precision) ) SAME
(inter$2predict$3
intra$2predict$3
inter$2frame
intra$2frame)

(round$3 WITH
(bit$2depth precision)
WITH bit WITH (add$5
combin$5))

("20020171737"|"20040
028286"|"20040179738
"|"20040212703"|"2006
0038826"|"2006016469
9"|"20080025630"|"200
80266413"|"200802786
07"|"20090021611"|"20
110050969"|"20120075
506"|"20120099001"|"4

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)
(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

OR

OR

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2015/07/16
01:54 AM

2015/07/16
01:55 AM

2015/07/16
02:02 AM

2015/07/20
06:36 PM

2016/01/20
01:45 PM

2016/01/20
01:55 PM

2016/01/20
03:39 PM

2016/04/14
11:43 AM

2016/05/27
12:13 PM
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972260"|"5157732"|"55
98482"|"5887084"|"594
3170"|"6122314"|"6211
515"|"7362911").PN.

L35 5 ("20100111182"|"20090 |(US-PGPUB; USPAT) [OR ON ON 2016/05/27
257503"|"20100086027 12:18 PM
"|"6512523"|"6539058").

PN.

L36 9 ("6512523"|"201000027 | (US-PGPUB; USPAT) [OR ON ON 2016/05/27
70""20100086027"|"20 12:20 PM
100111182"|"20090087
111"|"6539058"|"20090
257503"|"20080089417
"|"20100086027"|"2013
0142262").PN.

L37 26 ((encod$5 decod$5 (US-PGPUB; USPAT) |OR ON ON 2016/12/03
cod$5) SAME 01:12 AM
(reference) SAME
(fraction$5 pel
interpolat$5) SAME
(add$5 sum$5
combin$5) SAME
(shift$5 WITH right))

L38 0 15/250124.app. (US-PGPUB; USPAT) |OR ON ON 2016/12/03

01:14 AM

L41 1 15/490469.app. (US-PGPUB; USPAT) |OR ON ON 2017/08/28

12:05 PM
L42 5 "13344893" "15250124" [(US-PGPUB; USPAT) |OR ON ON 2017/08/28
04:29 PM

L43 84 (predict$5 WITH (US-PGPUB; USPAT) |OR ON ON 2017/09/04
interpolat$5 WITH 06:37 PM
(combin$8 add$5)

WITH (shift$5 divi$8))

L46 7 "13344893" "15250124" [(US-PGPUB; USPAT) |OR OFF OFF 2018/07/25
"15490469" "15876495" 01:43 PM

L47 24 (deblock$5 (US-PGPUB; USPAT) |OR OFF OFF 2018/07/25
de$2block$5) WITH 06:04 PM
(edge boundary) WITH
(intra$2predict$5)

L48 252 (deblock$5 (US-PGPUB; USPAT) |OR OFF OFF 2018/07/25
de$2block$5) WITH 06:05 PM
(edge boundary) WITH
(intra$2predict$5
intra$2block
intra$2frame
intra$2picture intra)

L49 490 (deblock$5 (US-PGPUB; USPAT) |OR OFF OFF 2018/07/25
de$2block$5) WITH 06:13 PM
(edge boundary) WITH
(two double)

L50 443 (deblock$5 (US-PGPUB; USPAT) |OR OFF OFF 2018/07/25
de$2block$5) WITH 06:14 PM
(edge boundary) WITH
(two double) WITH
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L51

L52

L53

L54

L55

L56

L57

L58

601

520

114

24

550

234

(filter$5)

(deblock$5
de$2block$5) WITH
(edge boundary) WITH
(two double second)
WITH (filter$5)

(deblock$5
de$2block$5) WITH
(edge boundary) WITH
(two double second)
WITH (filter$5) WITH
(block$5)

(deblock$5
de$2block$5) WITH
(first NEAR2 (filter$5))
WITH (second NEAR2
(filtter$3)) WITH
(block$5)

((deblock$5
de$2block$5) WITH
(edge boundary across)
WITH (filter$5) WITH
(block$5)) SAME
((deblock$5
de$2block$5) WITH
(edge NEAR2
(orientation$5 angle
angular$5)) WITH
(filter$5) WITH
(block$5))

((deblock$5
de$2block$5) WITH
(edge boundary across)
WITH (filter$5) WITH
(block$5)) SAME
((deblock$5
de$2block$5) WITH
(edge NEAR2
(orientation$5 angle
angular$5 direction$5))
WITH (filter$5) WITH
(block$5))

14/336913.app.

((deblock$5
de$2block$5) WITH
(orientation$5
direction$5 angle
angular$3) WITH
(filter$5))

((deblock$5
de$2block$5) WITH
(orientation$5
direction$5 angle
angular$3) WITH

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

OR

OR

OR

OR

OR

OR

OR

OR

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

2018/07/25
06:14 PM

2018/07/25
06:14 PM

2018/07/25
07:07 PM

2018/07/25
07:19 PM

2018/07/25
07:20 PM

2018/07/25
07:48 PM

2018/07/25
08:02 PM

2018/07/25
08:02 PM

06/08/2023 02:47:51 AM
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(filter$5) WITH (block))
L59 8 ((deblock$5 (US-PGPUB; USPAT) |OR OFF OFF 2018/07/25
de$2block$5) WITH 08:10 PM
(orientation$5 angle
angular$3) WITH
(filter$5) WITH (block))
L60 4 "20050117653" (US-PGPUB; USPAT) |OR OFF OFF 2018/07/25
08:12 PM
L61 0 (deblock$5 (US-PGPUB; USPAT) |OR OFF OFF 2018/07/25
de$2block$5) WITH 08:34 PM
(orientation$3
direction$3 angle
angular) WITH (filter$3)
WITH (cascad$3)
L62 67 (deblock$5 (US-PGPUB; USPAT) |OR OFF OFF 2018/07/25
de$2block$5) WITH 08:34 PM
(orientation$3
direction$3 angle
angular) WITH (filter$3)
WITH (post)
L63 13 (deblock$5 (US-PGPUB; USPAT) |OR OFF OFF 2018/07/25
de$2block$5) WITH 08:38 PM
(orientation$3
direction$3 angle
angular) WITH (filter$3)
WITH ("35" "45" "135")
L64 942 (deblock$5 (US-PGPUB; USPAT) [OR OFF OFF 2018/07/25
de$2block$5) WITH 08:49 PM
(horizontal WITH
vertical)
L65 214 (deblock$5 (US-PGPUB; USPAT) |OR OFF OFF 2018/07/25
de$2block$5) WITH 08:49 PM
(horizontal WITH
vertical) WITH (filter$3)
WITH (edge boundary)
WITH block
L67 7 "15876495" "13344893" [(US-PGPUB; USPAT) |OR OFF OFF 2019/02/20
"15250124" "15490469" 12:44 PM
L68 9 ("20080089417"|"20090 [(US-PGPUB; USPAT) [OR OFF OFF 2019/02/20
000871"|"20090257503 02:05 PM
"|"20100002770"|"2010
0086027"|"2010011118
2""20130142262"|"651
2523"|"6539058").PN.
L69 8 L68 and (precision) (US-PGPUB; USPAT) |OR OFF OFF 2019/02/20
02:07 PM
L70 1 L68 and (precision (US-PGPUB; USPAT) |OR OFF OFF 2019/02/20
WITH reference WITH 02:08 PM
pixel)
L72 1 "15876495" (US-PGPUB; USPAT) |OR OFF OFF 2019/03/04
01:57 AM
L75 362 ( reference SAME (US-PGPUB; USPAT) [OR OFF OFF 2019/08/19
predict$5 SAME 11:58 AM
precision SAME (shift$5
06/08/2023 02:47:51 AM Page 6 of 8
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L76 101

L79 1

L80 9

L81 0

L82 3

L83 5

L84 10

L85 11

L86 27

L87 38

divi$8) SAME (decod$5
encod$5 cod$5))

( reference SAME
predict$5 SAME
precision SAME (shift$5
divi$8) SAME (pixel)
SAME (decod$5
encod$5 cod$5))

16/729974 .app.

13/344893.app.
15/250124.app.
15/490469.app.
15/876495.app.
16/729974.app.

(first WITH second
WITH predict$3 WITH
precission WITH
decreas$5 WITH
combined).cim.

(first WITH second
WITH predict$3 WITH
precision WITH
decreas$5 WITH
combined).cim.

17/328750.app.
16/729974.app.
15/876495.app.

(block SAME pixels
SAME reference SAME
precision SAME shift$3
SAME bit).clm.

13/344893.app.
15/250124.app.
15/490469.app.
15/876495.app.
16/729974.app.
17/328750.app.

(reference SAME block
SAME motion SAME
vector SAME (precision
resolution) SAME
(combin$5 add$5)
SAME (predict$5)
SAME (residual
difference)).clm.

("20030202607" OR
"20050105620" OR
"20050207496" OR
"20080089417" OR
"20090087111" OR
"20090232215" OR
"20090257499" OR
"20090257503" OR

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OFF

ON

ON

ON

ON

ON

ON

ON

ON

ON

OFF

ON

ON

ON

ON

ON

ON

ON

ON

ON

2019/08/19
12:00 PM

2020/06/07
03:05 AM

2021/01/06
01:42 AM

2021/01/06
02:00 AM

2021/01/06
02:01 AM

2022/11/01
03:08 AM

2022/11/02
11:57 PM

2023/05/14
04:41 PM

2023/05/14
05:05 PM

2023/06/08
12:41 AM

06/08/2023 02:47:51 AM
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"20100002770" OR
"20100086027" OR
"20100111182" OR
"20110032991" OR
"20110200108" OR
"20120051431" OR
"20120063515" OR
"20130142262" OR
"20130182763" OR
"6404815" OR
"6512523" OR
"6539058" OR
"6950469" OR
"7580456" OR
"8005137" OR
"8149910" OR
"8284835" OR
"8428133" OR
"8498336" OR
"8660174" OR
"8676000" OR
"8711939" OR
"8750378" OR
"8995526" OR
"9014280" OR
"9161057" OR
"9237355" OR
"9307122" OR
"9432693" OR
"9877037").pn.

PE2E SEARCH - Search History (Interference)

There are no Interference searches to show.
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, characterized
by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a Post Card, as
described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for filing date (see 37 CFR 1.53(b)-(d)
and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this Acknowledgement
Receipt will establish the filing date of the application

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 U.S.C.
371 and other applicable requirements a Form PCT/DO/EQ/903 indicating acceptance of the application as a national stage
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submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for an
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the
International Filing Date (Form PCT/R0/105) will be issued in due course, subject to prescriptions concerning national security,
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application.
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PARY B - FEE() TRANSMITTAL
Conaplete and sead this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Coromissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 3 should be completed where appropriate.
Al further corresp nce will be mailed to the current correspondence address as indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new
correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. Because electronie pateny issuance may oceny shortly after issue
fee payment, any desired coutinuing application should preferably be filed prior io pasmmt of this tssue fee in order not to jeopardize copendency.
A cestificate of mailing can only be used for domestic mailings of the
) Transrt mtta; This cer annot be used for any other accompanying
papers. Fach addi 3 ument or formal drawing, must
have its own cer > iR
i .
10549 . 7350 06722 Certificate of Mailing or Transmission
Nokia Corporation and Alston & Bud LLP this Fee(s) Transmitial is being deposited with the United
Y ant age South End Surww with sufficient postage for first class mail in an envelope

CURRENT CORRESPONDENCE ADIRESS (Mote: Use Block ! for any change of address}

. . il il Stop IS 'L FEE address above, or being transmitted to

1120 South Tryon Street the UISPTO via KES-Web or by facsimile to (571) 273-288S, on the date below.

Suite 300 Tori'ey i Wyaﬂ {Typed or printed name)

harlatre N ORD Q - - -

Chdﬂ()m,, NC 28203-6818 ,To”ey i \’i\jyaﬂ/ (Signature)

Septernber 1, 2023 (Baie)

g APPLICATION NO. i FILING DATE E FIRST NAMED INVENTOR § ATTORNEY DOCKET NO. E CONFIRMATION NO. E
177328750 312412021 Kemal Ugnr (42933/360470 35

TITLE OF INVENTION: MOTION PREDICTION IN VIDEQ CODING

E APPLN. TYPE E ENTITY STATUS 3 1S8UE FEE DUE E PUBLICATION FEE DUE E PREV.PAIDISSUE FEE E TOTAL FEE(S) DUE E DATE DUE ;
nonprovisional UNDISCOUNTED $1200 $0.00 $O.00 $1260 09/22/2023
E EXAMINER ; ART UNIT E CLASS-SURCLASS g
LE.PETER D 2488 375-240150
(‘}(;\hlmce ot correspondence address or indication of "Fee Address” (37 2. For prinéing on the patent front page, list
éz,laizstélguﬁsaatcr\i? to 3'rf‘,gts{er‘.d patent aflorneys ) ALSTON & BiFD LLP

Lk Change of correspondence address (or Change of Correspor
Address form PTO/AIAMZ2 or PTO/SRB/122) attached.

&
is]
.
@
e
=
]
T.r.
©
=
.
5]
G
=
IS
E
®
=
:r
@‘

o ,d 1E-f}mov or nt) and the 28 2

L - . e . pistered patent attorneys or agents. [{ no nar
'wd “Fee Address” indication (or "Fee Address” Indication form PTO/ ted, no name will be printed. R
3

AIAMT or PTQYSEBIAT, Rev ($3-02 or more recent) attached. Use of
Customrer Number is veguired.

. ASSIGNEE NAME AND RESIDENCE DATA TCO BE FRINTED ON THE PATENT {print or type)
PLEASE NOTE: Unless an assignee is i
recorded, or filed for recordation, as set

j 1

ified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previousty
hin 37 CFR 3.11 and 37 CFR 3.8i(a). Compietion of this form is NOT a substitute for filing an assignment.

{A) NAME OF ASSIGNEE (R} RESIDENCE: (CITY and STATE OB COUNTRY)
NOKIA TECHNOLOGIES QY ESPOO, FINLAND

Please check the appropriate assignee category or categeries {will not be printed on the patent; i Individual &3 Corporation or other private group entity ld Government

43, Fees submitred: Khrosue Fee [ dPublication Fee (if required)
4b. Method of Payment: {Please first reapply any previously paid fee shown abave}
& S s P G

X§ Fiectronic Payment via Patent Center or EFS-Web [ Enclosed check [ Non-electronic payment by credit card (Attach form PT0O-2038)

NS . . . . N v . . . - 23 a3
X3 The Director is hereby authorized (o charge the reguired fee(s), any deficiency, or credit any overpayment to Deposit Account No. 1905‘35

5. Change in Entity Status {from status indicated above)
. PTO/SB/1SA and 15B), issue

%: Absent a valid certification of Micro Entity Status {see forr

; Ni
o oe 37 (O % q . ¢
- Applicaut certifytng micio entity status. See 37 CFR 1.2 fee payment in the micto entity amount will not be accepted at the tisk of application abandonment.
D NOTE: If the application was previously under micro entity status, checking this box will be taken
sertin entity status. See 37 CI SAh. A e ap “ 5 pre ’ : ; > &
4 Applicant asserting smail entity status. See 37 CFR 1.27 to be a notification of loss of entitlernent to micro entity status.
‘\\ IR

itdement to small or micro

Checking this box will be taken to be a porification of loss of @

e,

o Applicant changing to regular undiscounted fee status. entity status, as dpp}l

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and cextifications.
Authorized Signature /Guy R. Gosnel¥/ Date September 1, 2023
34810

, oo T
Guy R. Gosnall Registration No.
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PTOL-85 Part B (08-18) Approved for use through 05/31/2020 OMR 0651-0033 1.8, Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
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Substitute for form SBO8 Complete if Known
Revised 07/09) Application Number 17/328.750
Filing Date May 24, 2021
STATEMENT BY APPLICANT Art Unit 2488
(Use as many sheets as necessary)
Examiner Name Peter D. Le
Sheet | 1 | of | 1 Attorney Docket Number 042933/560470
U. S. PATENT DOCUMENTS
Document Number »
Examiner | Cite Publication Date Name of Patentee or Pages, Columns, Lines, Where
Initials* No. | Number-Kind Code (if known) | MM-DD-YYYY Applicant of Cited Document Relevant Passa%zzgzielevant Figures
FOREIGN PATENT DOCUMENTS
Foreign Patent Document Pages, Columns, English Language
Examiner Cite Publication Date Name of Patentee or Lines, Where Translation Attached
Initials No. Country Code — Number Kind MM-DD-YYYY | Applicant of Cited Relevant
Code (if known) Document Passages or
Relevant Figures
Appear
OTHER DOCUMENTS
. . . . . English Language
Inclpde name of the aqthoy (in CAPITAL LET TERS), title of the article (when appropnate)j title of Translation Attached
. . the item (book, magazine, journal, serial, symposium, catalog, ¢tc.), date, page(s) , volume-issue
Examiner | Cite number(s), publisher, city and/or country where published.
Initials* No.
1 Office Action for European Application No. 22173168.0 dated September 11,
2023, 6 pages.
Examiner Date
Signature Considered

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line
through citation if not in conformance and not considered. Include copy of this form with next communication to

applicant.
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Electronic Patent Application Fee Transmittal

Application Number:

17328750

Filing Date:

24-May-2021

Title of Invention:

MOTION PREDICTION IN VIDEO CODING

First Named Inventor/Applicant Name:

Kemal Ugur

Filer: Guy Randall Gosnell/Kristen Mims
Attorney Docket Number: 042933/560470
Filed as Large Entity
Filing Fees for Utility under 35 USC111(a)
Description Fee Code Quantity Amount Sull:’-s'l'g(t;)l in

Basic Filing:

PETITION FEE- 37 CFR 1.17(H) (GROUP IlI) 1464 1 140 140

RCE- 2ND AND SUBSEQUENT REQUEST 1820 1 2000 2000

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Description Fee Code Quantity Amount Sull:’-s'l'g(t;)l in
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 2140
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450
www.uspto.gov

Decision Date : September 19,2023

In re Application of :
DECISION ON PETITION

UNDER CFR 1.313(c)(2)

Kemal Ugur

Application No: 17328750
Filed: 24-May-2021
Attorney Docket No: (42933/560470

This is an electronic decision on the petition under 37 CFR 1.313(c)(2), filed September 19, 20230 withdraw the above-identified
application from issue after payment of the issue fee.

The petition is GRANTED.
The above-identified application is withdrawn from issue for consideration of a submission under 37 CFR 1.114 (request for
continued examination). See 37 CFR 1.313(c)(2).

Petitioner is advised that the issue fee paid in this application cannot be refunded. If, however, this application is again
allowed, petitioner may request that it be applied towards the issue fee required by the new Notice of Allowance.

Telephone inquiries concerning this decision should be directed to the Patent Electronic Business Center (EBC) at 866-217-9197.

This application file is being referred to Technology Center AU 2488 for processing of the request for continuing examination
under 37 CFR1.114.

Office of Petitions
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Electronic Acknowledgement Receipt

EFS ID: 48608680
Application Number: 17328750
International Application Number:
Confirmation Number: 8335

Title of Invention:

MOTION PREDICTION IN VIDEO CODING

First Named Inventor/Applicant Name:

Kemal Ugur

Customer Number:

10949

Filer:

Guy Randall Gosnell/Kristen Mims

Filer Authorized By:

Guy Randall Gosnell

Attorney Docket Number: 042933/560470
Receipt Date: 19-SEP-2023
Filing Date: 24-MAY-2021
Time Stamp: 20:24:43

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type DA
Payment was successfully received in RAM $2140

RAM confirmation Number

E202391K24415201

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:

Document ... . File Size(Bytes)/ Multi Pages
Document Description File Name A . .
Number Message Digest | Part/.zip| (ifappl.)
39891
1 ePetition Request Form petition-request.pdf no 2
d60070026ba00c9e9999c9142a5ch5f5ddb
070a6
Warnings:
Information:
167472
) Quick Path Information Disclosure 560470_QPIDS. pdf no 2
Statement
37e7f7b033319f80586d937637a9220e402
26bc
Warnings:
Information:
1666952
Request for Continued Examinatio
3 ques (RIQE) xamination 560470_RCE.pdf no 3
146d941a27474719d0350c8e7a5cbd7c67¢)
07c7c
Warnings:
Information:
141919
Information Disclosure Statement (IDS .
4 ! F' (L;.BOS) (IDs) 560470_List.pdf no 1
orm e51eba6ee36815361¢21b2191418d4b05ff]
238aa
Warnings:
Information:
This is not an USPTO supplied IDS fillable form
3332823
5 Non Patent Literature 560470_EPOA.pdf no 6
6c5107b265513c5569a8392eab%b43ca2d4|
422cc
Warnings:
Information:
40348
6 Fee Worksheet (SB06) fee-info.pdf no 2
de51aa79d9315750a04b70b909e553b4d26|
553b4
Warnings:
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Information:

Total Files Size (in bytes):‘ 5389405

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTO/SB/140

Doc Code: PET.AUTO U.S. Patent and Trademark Office
Document Description: Petition automatically granted by EFS-Web Department of Commerce

Electronic Petition Request PETITION TO WITHDRAW AN APPLICATION FROM ISSUE AFTER PAYMENT OF

THE ISSUE FEE UNDER 37 CFR 1.313(c)

Application Number 17328750

Filing Date 24-May-2021

First Named Inventor Kemal Ugur

Art Unit 2488

Examiner Name PETERLE

Attorney Docket Number 042933/560470

Title

MOTION PREDICTION IN VIDEQ CODING

An application may be withdrawn from issue for further action upon petition by the applicant. To request that the Office
withdraw an application from issue, applicant must file a petition under this section including the fee set forth in § 1.17(h} and a
showing of good and sufficient reasons why withdrawal of the application from issue is necessary.

APPLICANT HEREBY PETITIONS TO WITHDRAW THIS APPLICATION FROM ISSUE UNDER 37 CFR 1.313(c).

A grantable petition requires the following items:

(1} Petition fee; and

{2} One of the following reasons:

{a) Unpatentability of one or more claims, which must be accompanied by an unequivocal statement that one or more claims
are unpatentable, an amendment to such claim or claims, and an explanation as to how the amendment causes such claim or
claims to be patentable;

{(b) Consideration of a request for continued examination in compliance with § 1.114 {for a utility or plant application only); or
(c}) Express abandonment of the application. Such express abandonment may be in favor of a continuing application, but not a
CPA under 37 CFR 1.53(d).

Petition Fee

(O Small Entity

(O Micro Entity

(® Regular Undiscounted

Reason for withdrawal from issue
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(O ©One or more claims are unpatentable

(®) Consideration of a request for continued examination (RCE)} {List of Required Documents and Fees)

O Applicant hereby expressly abandons the instant application (any attorney/agent signing for this reason must
have power of attorney pursuant to 37 CFR 1.32(b)}.

RCE request,submission, and fee.

| certify, in accordance with 37 CFR 1.4(d)(4) that :
(1 TheRCE request ,submission, and fee have already been filed in the above-identified application on

Are attached.

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES

| certify, in accordance with 37 CFR 1.4(d)(4) that | am:

® An attorney or agent registered to practice before the Patent and Trademark Office who has been given power of attorney
in this application.

(O An attorney or agent registered to practice before the Patent and Trademark Office, acting in a representative capacity.

(O Asoleinventor

O A joint inventor; | certify that | am authorized to sign this submission on behalf of all of the inventors as evidenced by the
power of attorney in the application

(O Ajoint inventor; all of whom are signing this e-petition

Signature /Guy R. Gosnell/
Name Guy R. Gosnell
Registration Number 34610
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Doc Code: QPIDS REQ
Document Description: QuickPath information Disclosure Statement

PTO/SE/08 (08-18)

CERTIFICATION AND REQUEST FOR CONSIDERATION OF AN INFORMATION DISCLOSURE
STATEMENT FILED AFTER PAYMENT OF THE ISSUE FEE UNDER THE QPIDS PROGRAM

Non-Provisional Application Number Filing Date:

17/1328,750 May 24, 2021

First Named inventor Title of Invention:

Ugur et al. MOTION PREDICTION IN VIDED CODING

THE UNDERSIGNED HERERBY CERTIFIES AND REQUESTS THE FOLLOWING FOR THE ABOVE-
IDENTIFIED APPLICATION,

1.

2.

Consideration is requested ofthe information disclosure statement (ID8) submitled herewith, which is
being filed ater payment ofthe issue fee.

Check the box next to the appropiiate selection:

Each item of information contained in the IDS was first cited in any communication from a foreign
patent office in a counterpart foreign application not more than three months prior to the filing ofthe IDS.
See 37 CFR 1.97(e){(1).

OR

‘NO item of information contained in the IDS was cited in a communication from a foreign patent office
in a counterpart foreign apphcaﬁmn and, to the knowledge of the person signing the cerlification after
making reasonable inquiry, no item of information contained in the DS was known o any individual
designated in 37 CFR 1.56(c) more than three months prior to the filing ofthe IDS. See 37 CFR
1.897()2).

OR

See attached certification stalement in compliance with 37 CFR 1.97(=).

Please charge the IDS fee set forth in 37 CFR 1.17(p) to Deposit Account No, 160805

A Petition to Withdraw from Issue Aler Payment ofthe Issue Fee (37 CFR 1.313(¢)}{2)). including the
petition fee set forth in 37 CFR 1.17(h), is submitied herewith as a Web-basad ePetition.

WARNING: Do not submitthe petition as a follow-on papervia EFS-Web. Submi the petition as a Weab-
based ePetition by signing on to EFS-Web as a regisiered user, selecting the radio button next io
‘Existing application/patent,” and then selecting the radio button next to “ePeiition (for automatic
processing and immediale grant, if all petitions requirements are met).” Failure {0 use the Web-based

e etition interface will result in automatic entry ofthe RCE.

A request for continued examination (RCE) under 37 CFR 1. 114 and the RCE fee under 37 CFR 1.17{e)
are submitted herewith.

The RCE will be treated as a "conditional” RCE. In the event the examiner defermines that any ifem of
information contained in the IDS necessitates the reopening of prosecution in the application, the
undersigned understands that (i) the RCE will be processed and trealed as an RCE under 37 CFR 1.114
and therefore (i) the IDS fes under 37 CFR 1.17(p) will be retumed in accordance with

37 CFR 1.97(b){4). In the event that no item of information in the IDS necessitates reopening prosecution,
the undersigned understands that the RCE will not be processed and the RCE fee under 37 CFR 1.17(8)
will be retumed.

This certification and request is being filed as a Web-based ePetition and is not accompanied by an
amendment to the application. Inclusion of an amendment will resull in automatic entry ofthe RCE.

signare/oUY R, Gosnell/ nate S€PtEember 19, 2023

Name Guy R G{}Snegi eqistration Number 34 61 G

{Print/Typed)

Pracutioner

(if applicable)

Note:
37 CFR 1.33 and 11.18. Picase see 37 CFR 1.4{d} for the form of the signature. if necessary, submit nuitiple forns for more than one
signature, see below.™

Signatures of all the inventors orassignees of record of the entire infere st ortheirrepresentative (s} are requiredin accordance with

B *Total of forms are submitied.

If you need assistance in conpleling the fom call 1-800-FTO-9798 and selectoption 2.
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Privacy Act Statement

The Privacy Act of 1874 {P.L. 33-8798) requiresthatyou be given certain information in connectionwith your
submission ofthe attached form related to a patent application or patent. Accordingly, pursuantio the requirements of
the Act, please be advised that: (1} the general authorityfor the collection ofthis informationis 35 U.S.C. 2(0)}2); (2}
furnishing ofthe information solicited is voluntary, and (3) the principal purpose forwhich the information is used bythe
U.S. Patent and Trademark Office is fo process and/or examine your submission related o a patentapplication or
pateni. if you do not furnish the requestedinformaiion, the U 8. Palent and Trademark Oifice maynol be abieto
procass and/or examine your submission, which mayres ultin termination ofproceedings or abandonment ofthe
application orexpiration ofthe patent

The information provded bywou in this form will be subjectto the following routine uses:

1.

"3

(o2

-~

The information on this form will be reated confidentialivio the exient allowed underthe Freedom of
information Act (5 U.B.C. 552) and the Privacy Act (5 U.B8.C 552a). Reconds from this sysiemofrecords may
be disciosed to the DeparimentofJustice o defermine whetherdisclosure ofthes e records is required bythe
Freedom ofinformation Act.

A record from this system ofrecords maybe disclosed, as aroutine use, inthe course of preseniing evidence
to a court, magistrate, or adminisirative tribunal, including disclosures to opposing counsel in the course of
seitlementnegotiations.

Arecord in this systemn ofrecords maybe disclosed, as arouline use, to a Memberof Congresssubmilting a
requestinwhing an individual, to whom the record partains, when the individual has requested assistance fom
the Memberwith respectio the subjectmatier ofthe record.

Arecord in this systemn ofrecords maybe disclosed, as arouline use, lo a contractorofthe Agency having
need for the information in orderio perform a coniract. Recipients ofinformation shallbe required o comply
with the requirements ofthe Privacy Act 0f 1974, as amended, pursuantic 5U.8.C. 552a{m).

Arecord related to an Infermnational Application filed underthe PatentCooperation Treatyin this system of
records maybe disclosed, as aroutine use, to the International Bureau ofthe World Intellectual Property
Organization, pursuantio the Palent Cooperation Treaty.

Arecord in this systam ofrecords maybe disclosed, as aroutine use, to anctherfederal agencyfor purposes
of Mational Securityreview (35 U.S.C. 181} and for revew pursuantio the Atlomic Energy Act (42 US.C.
218(c)).

A record from this system ofrecords maybe disclosed, as a routing us e, to the Administrator, General
Sernvices, or his/herdesignee, during an inspection ofrecords conducted byGSA as partof that agency's

ras ponsibifityto recommend improvements in records management practices and programs, under authorityof
44 U.8.C. 2804 and 2208, Suchdisclosure shall be made in accordance with the GSA reguiations governing
inspection ofrecords forthis purpose, and anyotherrelevant (i.e., GS8A orCommerce) directive. Such
disclosure shallnotbe used to make determinations aboulindividuals.

Arecord from this system ofrecords maybedisclosed, 8s aroutine use, fo the publicafter either publication of
the application pursuantto 35 U.8.C. 122(b) orissuance ofa patentpursuantto 35 U.S.C. 151. Further, a
record may be disclosed, subjectic the limitations of 37 CFR 1.14, as a routine use, to the publicifthe record
was filed in an application which became abandoned orin which the proceedings were terminated and which
application is referenced byeithera published application, an application open o publicinspection oran issued
patent.

Arecord from this system ofrecords mavbedisclosed, as aroufine use, o a Federal, Siale, orlocallaw
enforcementagency, ifthe USPTO becomes aware of a volation or potentiahviolation of law or regulation.
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United States Patent and Trademark Office

Offive of the Chigf Finaneial (ficer

Document Code ' WEEE
User Juliet MclMillan
Sale Accounting Dale:08/20/2023

Sale ltem Reference Number Eifective Date
17328750 09/19/2023
Document Number Fee Code Fee Code Description Amount Paid Payment Method
120239JG22247326 1806 SUBMISSION- INFORMATION $260.00 Deposit Account

DISCLOSURE STMT
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWwWWw.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
17/328,750 05/24/2021 Kemal Ugur 042933/560470 8335
10949 7590 00/25/2023 | X AMINER |
Nokia Corporation and Alston & Bird LLP
Vantage South End LE, PETER D
1120 South Tryon Street
Suite 300 | ART UNIT | PAPER NUMBER |
Charlotte, NC 28203-6818 2488
| NOTIFICATION DATE | DELIVERY MODE |
09/25/2023 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

usptomail @alston.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
B . 17/328,750 Ugur et al.
Notice of Allowability Examiner ArtUnit | AlA (FITF) Status
PETER D LE 2488 No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included

herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.4 This communication is responsive to RCE filed on 09/19/2023.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2. An election was made by the applicant in response to a restriction requirement set forth during the interview on

; the
restriction requirement and election have been incorporated into this action.

3.} The allowed claim(s) is/are 1-36 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4. Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a) LJAll by (J Some* ¢) [J None of the:

1. [J Certified copies of the priority documents have been received.
2. [] Certified copies of the priority documents have been received in Application No.

3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5] CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

(J including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6.L] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. Notice of References Cited (PTO-892)

2.[¥] Information Disclosure Statements (PTO/SB/08), 6. (J Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 09/19/2023.

3.00 Examiner's Comment Regarding Requirement for Deposit 7. (J Other .
of Biological Material

4.0 Interview Summary (PTO-413),
Paper No./Mail Date.
/PETER D LE/

Primary Examiner, Art Unit 2488

5. [J Examiner's Amendment/Comment

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13)

Notice of Allowability Part of Paper No./Mail Date 20230921
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Receipt date: 08/18/2023

17/328,750 ~ GAU: 2488

Substitute for form SBO8 Complete if Known
Revised 07/09) Application Number 17/328.750
Filing Date May 24, 2021
INFORMATION DISCLOSURE First Named Inventor Ugur et al.
STATEMENT BY APPLICANT Art Unit 2488
(Use as many sheets as necessary)
Examiner Name Peter D. Le
Sheet | 1 | of | 1 Attorney Docket Number 042933/560470
U. S. PATENT DOCUMENTS
Document Number
Examiner | Cite Publication Date Name of Patentee or Pages, Columns, Lines, Where
Initials* No. | Number-Kind Code (if known) | MM-DD-YYYY Applicant of Cited Document Relevant Passa%zzgzielevant Figures
FOREIGN PATENT DOCUMENTS
Foreign Patent Document Pages, Columns, English Language
Examiner Cite Publication Date Name of Patentee or Lines, Where Translation Attached
Initials No. Country Code — Number Kind MM-DD-YYYY | Applicant of Cited Relevant
Code (if known) Document Passages or
Relevant Figures
Appear
OTHER DOCUMENTS
. . . . . English Language
Inclpde name of the aqthoy (in CAPITAL LET TERS), title of the article (when appropnate)j title of Translation Attached
. . the item (book, magazine, journal, serial, symposium, catalog, ¢tc.), date, page(s) , volume-issue
Examiner | Cite number(s), publisher, city and/or country where published.
Initials* No.
1 Office Action for European Application No. 22173168.0 dated September 11,
2023, 6 pages.
Examiner Date
Signature /PETER D LE/ Considered 09/21/2023

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line
through citation if not in conformance and not considered. Include copy of this form with next communication to

applicant.

Submitted September 19, 2023

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /P.D.L/
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United States Patent and Trademark Office

Offive of the Chigf Finaneial (ficer

Document Code WHEER
Usar :Sengpheth Sandara
Refund Accounting Dale:08/26/2023

Effective Date Sale Item Reference Number Refund Total
09/19/2023 17328750 $2,000.00
Document Number Fee Code Fee Code Description Amount Paid Payment Method Account Number
120239PA14378022 1820 RCE- 2ND AND $2,000.00 DA 160605
SUBSEQUENT
REQUEST
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Document CodeWEEER
Usar :Sengpheth Sandara
Sale Adjustment Accounting Date:08/26/2028

Effective Date Sale Accounting Date Sale ltem Reference Number
09/19/2023 09/26/2023 17328750
Document Number Fee Code Fee Code Description Amount Paid Payment Method
120239PA14378022 1820 RCE- 2ND AND SUBSEQUENT  $2,000.00 DA
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWwWWw.uspto.gov

| APPLICATION NO. ISSUE DATE | PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
17/328,750 10/31/2023 11805267 042933/560470 8335
10949 7590 10/11/2023
Nokia Corporation and Alston & Bird LLP
Vantage South End
1120 South Tryon Street
Suite 300

Charlotte, NC 28203-6818

ISSUE NOTIFICATION

The projected patent number and issue date are specified above. The patent will issue electronically. The
electronically issued patent is the official patent grant pursuant to 35 U.S.C. § 153. The patent may be accessed
on or after the issue date through Patent Center at https://patentcenter.uspto.gov/. The patent will be available in
both the public and the private sides of Patent Center. Further assistance in electronically accessing the patent,
or about Patent Center, is available by calling the Patent Electronic Business Center at 1-888-217-9197.

The USPTO is implementing electronic patent issuance with a transition period, during which period the
USPTO will mail a ceremonial paper copy of the electronic patent grant to the correspondence address of
record. Additional copies of the patent (i.e., certified and presentation copies) may be ordered for a fee from the
USPTO’s Certified Copy Center at https://certifiedcopycenter.uspto.gov/index.html. The Certified Copy Center
may be reached at (800)972-6382.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 0 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Center (https:/
patentcenter.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should
be directed to the Application Assistance Unit (AAU) of the Office of Patents Stakeholder Experience (OPSE),
Stakeholder Support Division (SSD) at (571)-272-4200.

IR103 (Rev. 10/09)
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INVENTORC(S) (Please see PATENT CENTER site https:/patentcenter.uspto.gov for additional inventors):

Kemal Ugur, Tampere, FINLAND;
Jani Lainema, Tampere, FINLAND;
Antti Hallapuro, Tampere, FINLAND;

APPLICANT(s) (Please see PATENT CENTER site https://patentcenter.uspto.gov for additional applicants):

Nokia Technologies Oy, Espoo, FINLAND;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWwWWw.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
17/328,750 05/24/2021 Kemal Ugur 042933/560470 8335
10949 7590 10/31/2023 | X AMINER |
Nokia Corporation and Alston & Bird LLP
Vantage South End LE, PETER D
1120 South Tryon Street
Suite 300 | ART UNIT | PAPER NUMBER |
Charlotte, NC 28203-6818 2488
| NOTIFICATION DATE | DELIVERY MODE |
10/31/2023 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

usptomail @alston.com

PTOL-90A (Rev. 04/07)
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPO.gov

APPLICATION NO. ISSUE DATE PATENT NO.

17/328,750 31-Oct-2023 11805267

Nokia Corporation and Alston & Bird LLP
Vantage South End

1120 South Tryon Street

Charlotte, NC 28203-6818

EGRANT NOTIFICATION

Your electronic patent grant (eGrant) is now available, which can be accessed via Patent Center at https://
patentcenter.uspto.gov

The electronic patent grant is the official patent grant under 35 U.S.C. 153. For more information, please visit
https://www.uspto.gov/electronicgrants

page 1 of 1
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P.O. Box 1450
% Alexandria, Virginia 22313-1450

TENT AN TRADEMARY OFFIES WWW.USpto.gov

YAYES

FEE ADDRESS CHANGE

APPLICATION # FILING OR 371(C) DATE REQUEST ID

17/328,750 05/24/2021 162311

The following fields have been changed to Customer Number 197 on 02/08/2024 via Patent Center in view of the certification copied below that
authorized the change.

* Maintenance Fee Address

The address for Customer Number 197 is:

197 - CPA GLOBAL
Clarivate

3133 W. Frye Rd.
STE 400

Chandler, AZ 85226

I certify, in accordance with 37 CFR 1.4(d)(4), that I am :

An attorney or Agent of Record registered to practice before the Patent and Trademark Office who has been given power of attorney in this
application

Signature Name Registration #

/Guy R. Gosnell/ Guy Gosnell 34610
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Attorney's Docket No. 042933/560470 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re: Kemal Ugur et al. Confirmation No. 8335
Appl. No.: 17/328,750 Patent No.: 11,805,267
Filed: May 24, 2021 Issue Date: October 31, 2023

Title: MOTION PREDICTION IN VIDEO CODING
Certificate of Correction Branch
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
REQUEST FOR CERTIFICATE OF CORRECTION

It is respectfully requested that a Certificate of Correction be issued for the above-
identified patent, in accordance with 37 C.F.R. §1.323. This request is made in order to correct
the mistakes incurred by Applicant.

The mistakes appearing in the patent are set forth on the Certificate of Correction e-filed
herewith. The Certificate of Correction fee is being paid concurrently herewith. The
undersigned authorizes any fee deficiencies to be charged to Deposit Account No. 16-0605.

Respectfully submitted,
/Guy R. Gosnell/
Guy R. Gosnell

Registration No. 34,610

ALSTON & BIRD LLP

Vantage South End

1120 South Tryon Street, Suite 300
Charlotte, NC 28203-6818

LEGAL02/44085961v1
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PTO/SB/44 (09-07)

Approved for use through 03/31/2023. OMB 0651-0033

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
(Also Form PTO-1050

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

Page 1 of 1
PATENT NO. 11,805,267
APPLICATION NO. : 17/328,750
ISSUE DATE : October 31, 2023
INVENTOR(S) - Kemal Ugur et al.

It is certified that an error appears or errors appear in the above-identified patent and that said Letters
Patent is hereby corrected as shown below:

In sheet 7 of 11, FIG. 7, reference numeral 711, line 3, delete “decodedprediction” and
insert -- decoded prediction --, therefor.

MAILING ADDRESS OF SENDER (Please do not use Customer Number below):

ALSTON & BIRD LLP

Vantage South End

1120 South Tryon Street, Suite 300
Charlotte, NC 28203-6818

This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 1.0 hour to complete, including gathering, preparing, and submitting the completed application form to the
USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or
suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of
Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Attention Certificate of Corrections Branch, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.

LEGAL02/44085971v1
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of
the attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be
advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the
information solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not
furnish the requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine your
submission, which may result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether disclosure of these records is required by the Freedom of Information Act.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

3. Arecord in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request
involving an individual, to whom the record pertains, when the individual has requested assistance from the Member
with respect to the subject matter of the record.

4. Arecord in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. Arecord related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization,
pursuant to the Patent Cooperation Treaty.

6. Arecord in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Avrecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency’s responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the
application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be
disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an
application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement
agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

LEGAL02/44085971v1
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UNITED STATES PO, Box1450
PATENT AND TRADEMARK OFFICE Aexandra, Y o g0

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
17/328,750 02/12/2024 02:35:25 PM Z ET 042933/560470

Title of Invention
MOTION PREDICTION IN VIDEO CODING

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT # 11805267
under 35 USC 111(a)

CONFIRMATION # 8335 FILEDBY  Philip Tyson
PATENT CENTER # 64291151 FILING DATE  05/24/2021
CUSTOMER # 10949 FIRST NAMED  Kemal Ugur
INVENTOR
CORRESPONDENCE - AUTHORIZED BY  Guy Gosnell
ADDRESS
Documents TOTAL DOCUMENTS: 1
SIZE
DOCUMENT PAGES DESCRIPTION (KB)
560470_Request_for_CoC.p Request for Certificate of
3 . 191 KB
df Correction
Digest
DOCUMENT MESSAGE DIGEST(SHA-512)

8809185850E47A3F694B43814028B0C2C6C6CBSDBDE4BB5B6
560470_Request_for_CoC.pdf 394F8035B901BF94E365872B8F80044822BC006D737EC59003
14D9280DD502A3A0A2609F32D5786

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, characterized
by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a Post Card, as
described in MPEP 503.
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New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for filing date (see 37 CFR 1.53(b)-(d)
and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this Acknowledgement
Receipt will establish the filing date of the application

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 U.S.C.
371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a national stage
submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for an
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the
International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security,
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application.
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) .0. Box 1450
UNITED STATES A o VA 2Bao X 14
PATENT AND TRADEMARK OFFICE e, Y o g
APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
17/328,750 02/12/2024 02:35:25 PM Z ET 042933/560470
Title of Invention
MOTION PREDICTION IN VIDEO CODING
Application Information
APPLICATION TYPE  Utility - Nonprovisional Application PATENT # 11805267
under 35 USC 111(a)
CONFIRMATION # 8335 FILED BY Philip Tyson
PATENT CENTER # 64291151 AUTHORIZED BY  Guy Gosnell
CUSTOMER # 10949 FILING DATE  05/24/2021
CORRESPONDENCE - FIRST NAMED  Kemal Ugur
ADDRESS INVENTOR
Payment Information
PAYMENT METHOD PAYMENT TRANSACTION ID PAYMENT AUTHORIZED BY
DA / 160605 E20242BE35448506 Philip Tyson
FEE CODE DESCRIPTION ITEM PRICE($) QUANTITY ITEM TOTAL($)
CERTIFICATE OF
1811 CORRECTION 160.00 1 160.00
TOTAL
AMOUNT: $160.00

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, characterized
by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a Post Card, as
described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for filing date (see 37 CFR 1.53(b)-(d)
and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this Acknowledgement
Receipt will establish the filing date of the application

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 U.S.C.
371 and other applicable requirements a Form PCT/DO/EQO/903 indicating acceptance of the application as a national stage
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New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for an
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the
International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security,
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application.
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