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Document Description: Power of Attorney PTO/AIA/82A (07-13) 

Approved for use through 11/30/2014. 0MB 0651-0051 
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 0MB control number. 

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE 
REGISTERED PRACTITIONERS 

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the 
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of 
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is 
directed, the Power of Attorney will not be recognized in the application. 

Application Number Filed Herewith 

Filing Date May 24, 2021 
Kemal UGUR 

First Named Inventor 

Title MOTION PREDICTION IN VIDEO CODING 

Art Unit N/A 

Examiner Name N/A 
Attorney Docket Number 042933/7 4925-US-CNTS 

SIGNATURE of Applicant or Patent Practitioner 

Signature /Guy R. Gosnell/ Date (Optional) May 24, 2021 
Name Guy R. Gosnell Registration 34,610 

Number 

Title (if Applicant is a Patent Practitioner 
juristic entity) 

Applicant Name (if Applicant is a juristic entity) Nokia Technologies Oy 
NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If 
more than one applicant, use multiple forms. 

D *Total of forms are submitted. 

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. 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 3 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: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

ff you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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lJ,S, Paie~t amj 'f"n:idemmk Off:ce; iJ.S. DEPARTMENT or- COMMERCE 
iJcrler (f<'I' f¾lp-;>Mot~. R;,,-juc~on Act .of 1·~95, r,,:, pe,;or-s are req~ke;.I t,, re;;pNld to a ~<lllec~o:,,1 ,,;, ir\liorrm:,:lon unle,~ it m;pl.iys a valid 0MB o,o!rOl oumb~r 

: :::J 
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I hereby appoint the Pat,mt Practitiqnsr{s) associated witi) tlie following Customer Number as my/our att;,rn&y(s) or a.gent(s), arict 
to !ran.;.act al! business in the United States Patent and Trademarl-: Office connected tl)erewilh fen the application r-eferenood in 
the attached traw,rnittal letter (form PTOIAIAf.8ZA) or klenlined above: 

i0949 
OR I 
I hereby appc,int Prnctit1oner(s} namsid 1i1 \ne :;;ttach~d llst (torm PTO/A!Al82C} as my/our altomeyfs) or agertt{s), and t-o tr,msact 
aH business in \he United Stales Patent and Trad;,ma:1,k Offi,::,, cormectt::,d therewith for the patent app!ic:aUon referenced in the 
attached !rarmrnitta! !ettE,t (forrn PTClfA!Ai82A) or 11:ie1-itified above. (Note: Complete fomi PTOH\l/l/82CJ 

Ttie address associated with the above-mentioned Customer Number 

I arn !he Applicant {if the Applic'.'lnt is a juristic entily, iist ths, Applk:ant name in the box}: 
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PTO/AIN01 (06-12) 
Approved tor use through 01/31/2014. 0MB 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 lo a collection of information unless ii displays a valid 0MB control number. 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DAT A SHEET (37 CFR 1. 76) 

Title of 
Invention MOTION PREDICTION IN VIDEO CODING 

As the below named inventor, I hereby declare that: 

This declaration 
is directed to: □ The attached application, or 

[gJ United States application or PCT international application number _1_5_/2_5_0_1_2_4 ____ _ 

filed on August 29, 2016 

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

I believe that I 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 PTO-2038 submitted for payment purposes) is never required by the USPTO 
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO, 
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the 
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the 
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a 
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is 
referenced in a published application or an issued patent (see 37 CFR 1.14 ). Checks and credit card authorization forms 
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Inventor: Kemal Ugur Date (Optional): ________ _ 

_ .!;··a/£~ 
,~,,,~ Signature: 

{ 
Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form. 
Use an additional PTO/AIA/01 form for each additional inventor. 

This collection of information Is required by 35 U.S.C. 115 and 37 CFR 1.63. The 1nformat1on Is required lo 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 1 minute 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 lime 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. 

If you need assistance in completing the form. ca/11-800-PTO-9199 and select option 2. 

NC? 4925-US-CNT 



PTO/AIN01 (06-12) 
Approved for use through 0113112014. 0MB 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 displays a valid 0MB control number. 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1.76) 

Title of 
Invention MOTION PREDICTION IN VIDEO CODING 

As the below named inventor, I hereby declare that: 

This declaration 
is directed to: □ The attached application, or 

[Kl United States application or PCT international application number _1_5_/2_5_0_1_2_4 ____ _ 

filed on August 29, 2016 

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

I believe that I 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 PTO-2038 submitted for payment purposes) is never required by the USPTO 
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO, 
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the 
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the 
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a 
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is 
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms 
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Inventor: Jani Lainema / / Date (Optional) : _________ _ 

Signature: ____ '--/j-+_tl"'V_·_v.,,,~---~•.:...-_-:_..__ ___ --_-_-_-_-_-_-_-_-_-_~-_-:_-:_-_-=-------------------, 

Note: An application dat~sleet (PTi/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form. 
Use an additional PTO/AIN01 form for each additional inventor. 

This collection of information 1s required by 35 U.S.C. 115 and 37 CFR 1 .63. The information 1s required to obtain or retain a benefit by the public which 1s 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 1 minute 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 tor 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. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 

NC? 4925-US-CNT 



PTOIAIN01 (06-12) 
Approved for use through 01/3112014. 0MB 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 displays a valid 0MB control number. 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1.76) 

Title of 
Invention MOTION PREDICTION IN VIDEO CODING 

As the below named inventor, I hereby declare that: 

This declaration 
is directed to: □ The attached application, or 

[Kl United States application or PCT international application number _1_5_/2_5_0_1_2_4 ____ _ 

filed on August 29, 2016 

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

I believe that I 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 PTO-2038 submitted for payment purposes) is never required by the USPTO 
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO, 
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the 
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the 
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a 
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is 
referenced in a published application or an issued patent (see 37 CFR 1.14 ). Checks and credit card authorization forms 
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Inventor: Antti Hallapuro 

Signature: i, fA7 • ~ _____. 

Date (Optional): ________ _ 

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form. 
Use an additional PTO/AIN01 form for each additional inventor. 

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The information 1s required to obtain or retain a benefit by the public which 1s 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 1 minute 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 lime you require to complete this form and/or suggeslions 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. 

If you need assistance in completing the form, ca/I1-800-PTO-9199 and seloct option 2. 

NC7 4925-US-CNT 
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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. 
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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 
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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] It 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 11. 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+D11.R (1) 

[0022] where C is the Lagrangian cost to be minimised, Dis 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, 11. 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 2x to 

obtain a first prediction signal Pl. 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 Pl and the second prediction signal P2 are combined e.g. by 

summing the prediction signals Pl, 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 2Y. 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 

multi directional prediction signal. The accuracy of the bi-directional or multi directional 

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 

compnsmg: 

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 

prec1s10n; 

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 I 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/ A VC 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/ A VC 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 3 81 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 3 81 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 3 81 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 16xl6 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 16xl6 pixels and the first summing device 321 outputs a series of 16xl6 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 3 81 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). 
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[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 

36lcontains 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 3 81 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 3 81 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 bin the example of figure 12, 

the block processor 3 81 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 [I -5 20 20 -5 I] I 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 Pl= (Ei-5*F1+20*G1+20*H1-5*Ii+J1), in 

which Ei is the value of the pixel E in the first reference block, F 1 is the value of the pixel F in 

the first reference block, G1 is the value of the pixel Gin the first reference block, H1 is the value 

of the pixel Hin the first reference block, Ii is the value of the pixel I in the first reference block, 

and J 1 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 Pl i.e. Pl + 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 Mis 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 

18 

LEGAL02/3 9480446v 1 

AttyDktNo. 042933/ 
Client Ref. 74925-US-CNTS 



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 [I -5 20 20 -5 I] I 32, wherein P2 = (fa-

5 *F 2+20*G2+20*H2-5 *h+ h), in which E2 is the value of the pixel E in the second reference 

block, F2 is the value of the pixel Fin the second reference block, G2 is the value of the pixel G 

in the second reference block, H2 is the value of the pixel Hin the second reference block, h is 

the value of the pixel I in the second reference block, and h 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 Pl, 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 2Y. 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 Pl 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 Pl and P2 

are obtained as: 

Pl= (3*Ei-17*F1+78*G1+78*H1-17*Ii+3*J1 +I)>> I 

P2 = (3*E2-l 7*F2+78*G2+78*H2-l 7*h+3*h + I ) >> I 

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

P =(Pl+ 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 16xl6 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 16xl6 pixel residual macroblock to reconstruct. The 

selection of the 16xl6 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 

22 

LEGAL02/3 9480446v 1 

AttyDktNo. 042933/ 
Client Ref. 74925-US-CNTS 



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 

2Y, and said decreasing comprises right shifting the combined prediction y+ I 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 2Y, and said decreasing comprises right shifting the combined prediction y+ I 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; 

and 

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

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 

prec1s10n; 

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 1s 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 1s 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 1s 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. 
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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. 

39 

LEGAL02/3 9480446v 1 

AttyDktNo. 042933/ 
Client Ref. 74925-US-CNTS 



Electronic Patent Application Fee Transmittal 

Application Number: 

Filing Date: 

Title of Invention: MOTION PREDICTION IN VIDEO CODING 

First Named Inventor/Applicant Name: Kemal UGUR 

Filer: Guy Randall Gosnell/Torrey Wyatt 

Attorney Docket Number: 042933/74925-US-CNTS 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

UTILITY APPLICATION FILING 1011 1 320 320 

UTILITY SEARCH FEE 1111 1 700 700 

UTILITY EXAMINATION FEE 1311 1 800 800 

Pages: 

Claims: 

CLAIMS IN EXCESS OF 20 1202 16 100 1600 

INDEPENDENT CLAIMS IN EXCESS OF 3 1201 3 480 1440 

Miscellaneous-Filing: 



Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 4860 



Electronic Acknowledgement Receipt 

EFSID: 42805896 

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: 042933/74925-US-CNT5 

Receipt Date: 24-MAY-2021 

Filing Date: 

Time Stamp: 17:50:02 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type DA 

Payment was successfully received in RAM $4860 

RAM confirmation Number E20215NH50160859 

Deposit Account 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 



File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

139588 

1 Application Data Sheet 74925-US-CNTS_ADS_.pdf no 9 
ec9882d 9663 8821 03 7f3f94 35 0cbaS bS bee 

6fe7 

Warnings: 

Information: 

This is not an USPTO supplied ADS fillable form 

396054 

2 Power of Attorney 74925-US-CNTS_POA.pdf no 2 
85c001a6d5ead2909ecaa97eb72de3d742 

74856 

Warnings: 

Information: 

218375 

3 Oath or Declaration filed 
7 4925-US-CNTS _Declarations. 

no 3 
pdf 

cec 1f8b2839c6 7 bcfS 85 b42084e 1 bc723 0cd 
9cc6 

Warnings: 

Information: 

237194 

4 
Drawings-only black and white line 

74925-US-CNTS_Drawings.pdf no 11 
drawings 

Sc9558944f99b4d796eccdd6383a03a58c6 
abd86 

Warnings: 

Information: 

263104 

5 
74925-US-

39 
CNTS_CONT _Specification.pdf 

yes 
cd 32bb04 beb22685 d40dd4814 b 1 ee3 057 e 

661bbf 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Specification 1 30 

Claims 31 38 



Abstract 39 39 

Warnings: 

Information: 

38311 

6 Fee Worksheet (5B06) fee-info.pdf no 2 
9 34c 7 c3c 4ab9 b32 9a 7 afb71 629fd 2b0d 069 

6cbde 

Warnings: 

Information: 

Total Files Size (in bytes) 1292626 

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 Agglications 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 Agglication 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 Agglication 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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. 



PTO/AIA/14 (02-18) 
Approved for use through 11/30/2020. 0MB 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 0MB control number. 

Attorney Docket Number 042933/7 4925-US-CNT5 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention MOTION PREDICTION IN VIDEO CODING 

The application data sheet is part of the provisional or non provisional application for which it is being submitted. The following form contains the 
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1. 76. 
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the 
document may be printed and included in a paper filed application. 

Secrecy Order 37 CFR 5.2: 

D Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to 
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.) 

Inventor Information: 

Inventor 1 I Rir&&i fl 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Kemal UGUR 

Residence Information (Select One) Q US Residency 0 Non US Residency 0 Active US Military Service 

City Tampere !country of Residence i I Fl 

Mailing Address of Inventor: 

Address 1 Kuninkaankatu 5 J 221 

Address 2 

City I Tampere I State/Province I 
Postal Code I 33210 I Countryi I Fl 

Inventor 2 I Rifuqvi ti 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Jani LAINEMA 

Residence Information (Select One) Q US Residency 0 Non US Residency 0 Active US Military Service 

City Tampere !country of Residence i I Fl 

Mailing Address of Inventor: 

Address 1 Kisakentankatu 12 B 6 

Address 2 

City I Tampere I State/Province I 
Postal Code I 33230 I Countryi I Fl 

Inventor 3 I Rir&&i JI 
Legal Name 

EFS Web 2.2.13 



PTO/AIA/14 (02-18) 
Approved for use through 11/30/2020. 0MB 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 0MB control number. 

Attorney Docket Number 042933/7 4925-US-CNT5 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention MOTION PREDICTION IN VIDEO CODING 

Prefix Given Name Middle Name Family Name Suffix 

Antti HALLAPURO 

Residence Information (Select One) 0 US Residency 0 Non US Residency 0 Active US Military Service 

City Tampere I country of Residence i I Fl 

Mailing Address of Inventor: 

Address 1 Opiskelijankatu 11 A 12 

Address 2 

City I Tampere I State/Province I 
Postal Code I 33720 I Countryi I Fl 

All Inventors Must Be Listed - Additional Inventor Information blocks may be 
generated within this form by selecting the Add button. It 

Correspondence Information: 
Enter either Customer Number or complete the Correspondence Information section below. 
For further information see 37 CFR 1.33(a). 

D An Address is being provided for the correspondence Information of this application. 

Customer Number 10949 

Email Address 

Application Information: 

Title of the Invention MOTION PREDICTION IN VIDEO CODING 

A~q 

Attorney Docket Number 042933/7 4925-US-CNT5 I Small Entity Status Claimed □ 
Application Type Non provisional 

Subject Matter Utility 

JI 

Total Number of Drawing Sheets (if any) I 11 I Suggested Figure for Publication (if any) I 

Filing By Reference: 
Only complete this section when filing an application by reference under 35 U.S.C. 111 (c) and 37 CFR 1.57(a). Do not complete this section if 
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be 
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information" and "Foreign Priority Information"). 

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this 
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). 

Application number of the previously Filing date (YYYY MM DD) Intellectual Property Authority or Country 
filed application 

EFS Web 2.2.13 

i-



PTO/AIA/14 (02-18) 
Approved for use through 11/30/2020. 0MB 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 0MB control number. 

Attorney Docket Number 042933/7 4925-US-CNT5 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention MOTION PREDICTION IN VIDEO CODING 

Publication Information: 
D Request Early Publication (Fee required at time of Request 37 CFR 1.219) 

Request Not to Publish. I hereby request that the attached application not be published under 

D 35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the 
subject of an application filed in another country, or under a multilateral international agreement, that requires 
publication at eighteen months after filing. 

Representative Information: 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing 
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32). 
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer 
Number will be used for the Representative Information during processing. 

Please Select One: @ Customer Number I Q US Patent Practitioner 10 Limited Recognition (37 CFR 11.9) 

Customer Number 10949 

Domestic Benefit/National Stage Information: 
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate 
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes 
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78. 
When referring to the current application, please leave the "Application Number" field blank. 

Prior Application Status I Patented 
I I Rirfu1xi I 

Application Prior Application Filing Date Issue Date 
Number 

Continuity Type 
Number (YYYY-MM-DD) 

Patent Number (YYYY-MM-DD) 

Continuation of 16/729974 2019-12-30 11019354 2021-05-25 

Prior Application Status I Patented 
I I Rirfu1xi I 

Application Prior Application Filing Date Issue Date 
Number 

Continuity Type 
Number (YYYY-MM-DD) 

Patent Number (YYYY-MM-DD) 

16/729974 Continuation of 15/876495 2018-01-22 10523960 2019-12-31 

Prior Application Status I Patented 
I I BirnPxi I 

Application Prior Application Filing Date Issue Date 
Number 

Continuity Type 
Number (YYYY-MM-DD) 

Patent Number (YYYY-MM-DD) 

15/876495 Continuation of 15/490469 2017-04-18 9877037 2018-01-23 

Prior Application Status I Patented 
I I BirnPxi I 

Application Prior Application Filing Date Issue Date 
Number 

Continuity Type 
Number (YYYY-MM-DD) 

Patent Number (YYYY-MM-DD) 

15/490469 Continuation of 15/250124 2016-08-29 9628816 2017-04-18 
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PTO/AIA/14 (02-18) 
Approved for use through 11/30/2020. 0MB 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 0MB control number. 

Attorney Docket Number 042933/7 4925-US-CNT5 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention MOTION PREDICTION IN VIDEO CODING 

Prior Application Status Patented I Rirfu1xi I 
Application Prior Application Filing Date Issue Date 

Number 
Continuity Type 

Number (YYYY-MM-DD) 
Patent Number (YYYY-MM-DD) 

15/250124 Continuation of 13/344893 2012-01-06 9432693 2016-08-30 

Prior Application Status Expired I BirnPxi I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

13/344893 Claims benefit of provisional 61/430694 2011-01-07 

Additional Domestic Benefit/National Stage Data may be generated within this form 
by selecting the Add button. 

Foreign Priority Information: 

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet 

constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application 

that is eligible for retrieval under the priority document exchange program (PDX)i the information will be used by the Office to 

automatically attempt retrieval pursuant to 37 CFR 1.55(i)( 1) and (2). Under the POX program, applicant bears the ultimate 

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual 

property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1 ). 

I BirnPxil 
Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable) 

Additional Foreign Priority Data may be generated within this form by selecting the 
Add button. 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition 
Applications 

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also 
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March 

0 16, 2013. 
NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March 
16, 2013, will be examined under the first inventor to file provisions of the AIA. 
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PTO/AIA/14 (02-18) 
Approved for use through 11/30/2020. 0MB 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 0MB control number. 

Attorney Docket Number 042933/7 4925-US-CNT5 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention MOTION PREDICTION IN VIDEO CODING 

Authorization or Opt-Out of Authorization to Permit Access: 

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written authority 
to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see paragraph A 
in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant application 
(see paragraph B in subsection 1 below). 

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the 
authorization by checking the corresponding box A or B or both in subsection 2 below. 

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an 
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind 
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate. 

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s) 

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the 
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office 
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People's Republic of 
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office 
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign 
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed 
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the 
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h) 
( 1 ). 

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked, 
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search 
results from the instant patent application when a European patent application claiming priority to the instant patent 
application is filed. See 37 CFR 1.14(h)(2). 

The applicant is reminded that the EPO's Rule 141 (1) EPC (European Patent Convention) requires applicants to submit a 
copy of search results from the instant application without delay in a European patent application that claims priority to 
the instant application. 

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s) 

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant 
D application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with 

any documents and information identified in subsection 1A above. 

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent 
D application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant 

application. 

NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the 
application in accordance with 37 CFR 1.14. 
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Approved for use through 11/30/2020. 0MB 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 0MB control number. 

Attorney Docket Number 042933/7 4925-US-CNT5 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention MOTION PREDICTION IN VIDEO CODING 

Applicant Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR 
to have an assignment recorded by the Office. 

Applicant 1 
If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1 .45), this section should not be completed. 
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR 
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person 
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an 
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient 
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be 
identified in this section. 

IJ ¢1hlif fl 
0 Assignee lo Legal Representative under 35 U.S.C. 117 lo Joint Inventor 

0 Person to whom the inventor is obligated to assign. lo Person who shows sufficient proprietary interest 

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is: 

I 
Name of the Deceased or Legally Incapacitated Inventor: I 
If the Applicant is an Organization check here. [!] 

Organization Name I Nokia Technologies Oy 

Mailing Address Information For Applicant: 

Address 1 Karakaari 7 

Address 2 

City Espoo State/Provi nee 

Country I Fl Postal Code 02610 

Phone Number Fax Number 

Email Address 

Additional Applicant Data may be generated within this form by selecting the Add button. 

Assignee Information including Non-Applicant Assignee Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 
37 of CFR to have an assignment recorded by the Office. 
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Approved for use through 11/30/2020. 0MB 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 0MB control number. 

Attorney Docket Number 042933/7 4925-US-CNT5 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention MOTION PREDICTION IN VIDEO CODING 

Assignee 1 

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent 
application publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application 
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the 
patent application publication. 

If the Assignee or Non-Applicant Assignee is an Organization check here. [!] 

Organization Name I Nokia Technologies Oy 

Mailing Address Information For Assignee including Non-Applicant Assignee: 

Address 1 Karakaari 7 

Address 2 

City I Espoo State/Provi nee 

Countryi I Fl Postal Code 02610 

Phone Number Fax Number 

Email Address 

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 
selecting the Add button. 

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 Bis 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,~ 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 I Last Name I Gosnell Registration Number 34,610 

Additional Signature may be generated within this form by selecting the Add button. 
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Approved for use through 11/30/2020. 0MB 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 0MB control number. 

Attorney Docket Number 042933/7 4925-US-CNT5 
Application Data Sheet 37 CFR 1.76 

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: 

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 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. 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. 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. 

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 inspections 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 US PTO becomes 
aware of a violation or potential violation of law or regulation. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

APPLICATION 
NUMBER 

FILING or 
37l(c)DATE 

GRPART 

UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

17/328,750 05/24/2021 4860 042933/74925-US-CNT5 36 6 

10949 
CONFIRMATION NO. 8335 

FILING RECEIPT 
Nokia Corporation and Alston & Bird LLP 
c/o Alston & Bird LLP 1111111111111111111111 m~mll!~IIIHH~ 111111111111111 IIII IIII 

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. 

lnventor(s) 

Applicant( s) 

Kemal Ugur, Tampere, FINLAND; 
Jani Lainema, Tampere, FINLAND; 
Antti Hallapuro, Tampere, FINLAND; 

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 to 
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 US PTO 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-HAL T (1-866-999-4258). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

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). 

Select USA 

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 /0 9) Annlication Number 17/328,750 

Filing Date May 24, 2021 
INFORMATION DISCLOSURE First Named Inventor U !ffir et al. 
STATEMENT BY APPLICANT Art Unit 2488 

(Use as many sheets as necessary) 

Examiner Name To Be Assigned 
Sheet 1 I of I 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 (ifknown) MM-DD-YYYY Applicant of Cited Document Relevant Passages of Relevant Figures 
Aooear 

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 Ye et al. 

9 US-2010/0002770 Al 01-07-2010 Motta et al. 

10 US-2010/0086027 Al 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 Al 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 Ye et al. 

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 

20 US-6,539,058 03-25-2003 Pearlstein et al. 

21 US-6,950,469 09-27-2005 Karczewicz et al. 

22 US-7 ,580,456 08-25-2009 Li et al. 

23 US-8,005,137 08-23-2011 Han et al. 

24 US-8,149,910 04-03-2012 Tanizawa et al. 

25 US-8,284,835 10-09-2012 Iguchi 

Examiner 
II I

I Date 
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-M )!il1J ~ il!J ~ ~ JJ tP1 ~ -M )!il1J ~ il!J ~ t~ faJ -M ~!il1J ~ il!J , Jt:. t ,£.-ti£ -ij; i Ht al.i t~ 

ra1 fffi-)J11J~il!JJt_lYl;Jt'3il!J t a1 ~ ~J,1'~. tJJi 1-.i1 tvt)!il1J~i~1.~Jt_11J m i:£-ij} ;r.Ht-M 

iJliJ-tl~*~ ,J' at Jal IL~ Jj_ a10 ih~i:£-ij} J!..;t :i!j~ •ti' ifi 4t .'.f lYl:!fffi-001tJ11J Jt_4t 

.'.f~~-~~½,,tf.~Mi£-ij;ffi~t,~~*m¾~•~«~~*~~i£-ij; 

-M~1JiHta1 ;,1f_i;~•t1. ~o,(f.AVS1-P7 ,£.;,j.;f:~;,kAYlM.t'3i~tiF;,1f. t *m 1/41t. a1i£ 

-ij;;f,Ht-M)!il1L 1141t • .ti11111.A1.~ JJ ~-iV:izrAt, -t A,)t_51f ~~ oo 1titi1t1121t • 

.tli11i, ~tl.ti11i~ iiJi FL F2~-1f ~ 001t,(f. 1J<.-t ~-¼ 1L ~ foJ J:.:ilrAt.ti1Ji, .tli1A 

ra a1 oo 1t]tJJ ~ oo 1ta141¾, r~ra~tl.ti111).t)it~F3:HrAt1141t • .ti111, 1-¥-f1J :k. 

,J, IJ ~ 001tl61¾a1 ll41t • .tli11i~~ 001t. ~1t-t .ti«-tl-i(:k.:k.?j:_¼ 7 i:£-ij}ffi 
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59!1J al.] i'fi1i~;fI/f., :Ui--ffe~,J, 1 ~ 1W"~,i;~ 001t~~~ 001tfal a1f\,!.001ta111~ ~ o 

-:kuffi I p}j-;r;, jJJJi!Af AVS '.fulf.-tt11i.:t;f:i'fi tf, 1f~tf*, 1/2 if*~ 1/4 t+ 

*a11.ili* *"- ;r;l: 00, k~ ~~ A-X -R ;r; 001t tf ~lt1t:t .~t a11±Ji, ,J, ~ ~ 

~ aa, b, j, t, hh, bb, cc, dd, h, m, ee, ff- gg ,R;r; l/21t:t.~tal.i1.ili, 

,J,~~-lt a, C, d, e, L g, i, k, n, p, q, r ,RiF l/41t:f:.~,al.i1±1f.o 

AVS 1-P7 tf '.fu If. -ti11i. ~ * tf , 1/2 t+ *1.i Ji a1iY159liJ11i. 1J<.-t ~ foJ i@. :ii 8 iih ;k 

il.t:-ilta Fl(-1, 4, -12, 41,41,-12, 4, -1)/64, ¼JL~foJi@.:ii 4 .#J#dJ.tiJta 

F2(-1,5,5,-1)/8 itX.1f.fUo 1/4 tf*1±1La1fl59!1J11i.i@.:iitj.,t1-il.t:-it.a F3(1,1)/2 it 

X.ftf .fU o 

Jt. tf, 1/2 t+*aiit X.:ii;fI-:kur: 

1/2 tf* b: ~}t.ft] 8 -#J;k)/!.it.a F1 xt1J<.-t~foJJ:.}Tiift.a1 8 t-~4:tt+*~ 

ill, 1l .f1J tf fa] 11i. b'= (-C+4D-12E+41F+41G-12H+4I-J); }Ti i,} al.] fYi 59!1J 11i. 

b=Clip 1 ( ( b '+ 32)>>6); 

1/2 t+ ;f.. h: ~ }t. JtJ F 2 xt ¼ .n. ~ foJ J:. lfiili. al.] 4 t-~ it t+ *5J.t )Lt, 1i .f 1J tf iaJ 

11i. h=(-A+5F+5N-S); }Tit,}al.JiYli9!Hli. h=Clipl((h+4)>>3); 

112 tf;f..j: ~}t.JtJ F2,ff.¼.n.~foJJ:.xtlfiili.a14 t- 112 t+*lfii,}fffi-J1H1i.~ 

ill , 1f .f1J tf ia] 11i. j'=(-aa+5b+5t-hh) , Jt. tf aa=Clipl((aa'+32)>>6) , 

t=Clipl((t'+32)>>6), hh=Clipl((hh'+32)>>6)o ;t;f:-ic.59 aa', t';ft, hh'al.] 1/2 :t-t;f.. 

t 1aJ 11i. ur /fl FI xt 1J<.-t ~ foJ ~ilt 1t .f1J < 1j b' al.J-it X.ii;fI;fm f6l ) 0 lfi*al.Jf9hJJiJ11i. 

j=Clipl((j'+4)>> 3)o 

1/4:t-t ;f.. al.] it X.:ii;fI-:ku r: 

1/4 t+ ;f.. a: a=(F +b+ 1 )>>I, Jt. tf b Ji.Am EZ-1.i Ji 1/2 t+ ;f.. al.] lit,} iY1 i9!1J11i., F 

;l~~t+ ;f..11i.; 
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1/4 -t+* c: c=(G+b+l)>>L -it 'f b kimEI1±.I. 1/2 -t+*al.i~tffffi~Hm., G 

k~tt-tf *1!; 

1/41-t*d: d=(F+h+l)>>l, Jt.i:p h kimEI1±.I. 1/2 ,tf*a!.i~#--BH911H!i, F 

k~lt-t+*1n; 

1/4 i'f* n: n=(N+h+l)>>l, Jt.i:p h kimB.1±.I. 1/2 -t+*a!.i~#-fw~iJ1Ji, 

N k~it-tf *1!; 

1/4 ,tf* i: i=(h+j+l)>>l, Jt. 1f h :fµ j kimB.1±.I. 1/2 t+*a!.i~fffw)jiJ1Ji; 

1/4 ,tf* k: k=(m+j+l)>>l, Jt.i:p m :fµ j kimB.1±.I. 1/2 ,tf*a!.i~fffw)g}lj 

1!; 

1/4 {-f * f f=(b+j+ I)>> 1, Jt. 1f b :fµ j kimEI1±I 1/2 ;tf *a!.i ~jffw),00iJ1Ji; 

1/4 tf * q: q=(t+j+ 1)>> 1, Jt. 1f t :fµ j kimEI1±I 112 tf *a!.i ~tftffi)JliJ1!; 

1/4 i'f * e, g, p =fµ r: 

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

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

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

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

Jt. 'fF, G, N:fµOJt.~ttt+*1Ji, jkimEI1±Il/2i'f *a!.i~tffw)911H!io 

H.264 1f al.J 1/41t-t-ti1iii:f.i:fµ AVS ~1~, -it 1/21t-t-ti1n*Jll-t-- 6 #7 

!k~~Jt~ F1( 1, -5, 20, 20, -5, 1)/32, 1/41t-t-ti1ii;,till~*Jll 2 .:tw*~iJt 

~ F2(1,l)/lo 

Jc,it-k AVS :i£)t_ H.264 tf-;lf., Jt.-ti1iii;f.i 1f 1x.1x.1~}f] 1 II] 1ta~J7l<-f{µ½ 

A~~~~. ~fffi~~~~~~~~~~f~-t-~~A½A~~~!Il~~ 

-ti11i{k J.1Ax 1t, llsl tt.i!tn\}'1il!i41to 
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~aA P-1~ 

*£~~*-#MMffi~~~~*--~~*- -~aI.-~aI, 

~•*m*R~t~~~m1•~~~~¼Affiffi~~at~ft~•~•~~ 

*£~~~*-#¾••ffiffi~m~*~aI, ~•*m*R~t¾• 
j-~::tr f-f *11i{k Jl 4-t 1~ a{] I';] Mo 

~M*~~R~~M, *~~~~~~*~TR~~-= 

-#MMffi~-~~*' ~~~Tffe$: 

~-~~~½~~#Mffi«A~#-~00-~~•-•#*¾M*ff¾ 
•·ffi~, ~~~Mffi«A~S~~-•~::tt#*ffi, $t~•~#Mffi« 

AtL~*-•¾-•#*~ffiffi~~~~~; 
~~::ttMt~t~RMMA~•-•~~~::tt~~s~•-·RI~ 

~,~~~-•~::tt#*ffit~t~RMMA~~-•~~~::tt~~S~~ 
/..",...J~ ~,.:... ~ _t: fil . 
/] -,~ ,~ 'l.!l-_ll..'I~ ,~, 

,fJ:.rJr~•1t •1±I 1i .t:;fo~¾1t •1±I 1i .t t ~.ttA ~1±I 1i .t, -Jf-ttl 

•~A~RI1i~~~S~A~~~~::tt~-~~~#-~l-~a 
$t, ~rJf"~A~1±I1i,t~-+~1t•1±I1i.tat, ,fI:.*1ttiiJil!iat, 

~fii A ~1.iI 1 i ,t,xt s ai ¾1t • ~::tr t+ *11i ai-ti11itlA-tij -if;1i .t •;;J!i 11J ;;J!i ~iL 

$t, ~•-+#ffiffi~~-•,,fJ:.ffiffi~~~M-*#tl#ffiffi¾• 
•1.iI a{J Af\' ttltH,$'t t+*f1Jii A~\ a1¼ Ale.~' J-J...¼ Ale.~ AJKa{J{-f * 

-Jr*~, ~.~!l ¼Ale.~ d7:1iKf1J *ai J1IYI;f ~.tt~~Stt i ai-tii11ii'-t* it X.ii14"-tii11i 

7t1t • a1 ffi ~.w~ ffi o 

$t,~•-+#ffiffi~¼-•,,fJ:.~ffi~~~M-*#tl#ffiffi¾• 

·~I~A~,~-~'t#*~~A~~¼A~~, ~¼A~~AM~#* 
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-Jt:k*, .t::ic-,~«½ JLJr- • d74:Ji.f1J *a'-J ,11YI1t~.tt;tmilitl a'-J.tt1id-t,f.. -it ~ii-ft.tt11 

~1t !- a'-J f§U00111 o 

~t.~¾-+#ffi~~~-·' ~~-~#-~~~-·~~~#,f.. 

~~~1L~~-,~1L~~-•ti~#,f..-Jt~,~~1L~~-d,ti~*~~ 

Jt~.ft~~~-~#,f..,~~-~~~~~-•~li#ffi~~--t~I~li 

~,~-ffl~~~-~#,f..~~li~~½JL~-. ~½JL~-•ti~~~-

11-ft,f..-Jt-lt*, J::ic-.~« ½ JLia • 1114:Ji.fLl *a'-J ,,1Jf;f ~.ftimilitl a'-J .tt11-tf ,f..-it ~ii 

-ft .tt111i"--1t !- a'-J ffi 591,J 110 

-#~~ffi~-~~I, ~~= J-4-~J"t. mr~4~~~oo•# 

,f..11; rJri!.~I:i£ ~.:M-: 

i~4-~J"t, mr4•~~~£~~#ffi~«At, ~ffi~«At¾ 

-+1t.tt11~1t -txt i1 a'-J-i11..tt111-t,f..a'-J1±I 1t,t; 

1i"--1t !-.tt1ii~J"t, m r:.tR.tJ&~~a'-J £1· ~#.tt1A:.tiA, ~]1J 1,Jm i ~4 

1* ~JG t 41iia'-J .tt11;tlAxt ii a'-J1i"--1t -t .tt11-tf ,f..a'-J1±I 1t ,txt J-4• ~JG 

t t,t 4 a'-J •1t -t -tf ,f..:ilt ft .tt11; 

~~~#~J"t. mr~•~~~#~*· ~~~~t:i!tt•••~~, 

~ 1±A tt•1t -t E l!c.~~Jk., 1f .f1Jxt i1 a'-J •1t !"1±I 1i ,t; -Jf-:.tR.tJk~~1t-it 

~ *, ~ •-+~1t -t ~~ {-f ,f..11i t ~ 1±A it1J"--1t-t E l!c.~~ J-)c, ~ ] 1J ,ff .fLl 

xt ii a'-J~1t!"1±I 1i ,t; 

~ff=~J"t, m r~ff=~rti!.•1t-t~I 1t.t;f,:1~~1t-t1±I 1i .t t~Jt 

A 1fw a'-J 1±I 1t .t; 

t"1iJ!i~J"t, m-t:.tR•i!.Ait1±I 1i .txt ila'-J~~-t-t,f..1nxt ~ 1Jt~J-Jc:i!1t 

t"1 iJ!i , -#-tt ili i"1 iJ!i J6 a'-J iJ!i ~iL 0 

:i!--ffe, ~ rJri!.Ait1±I 1i .tJJ-+~1t-t1±I 1i ,tat, rJri!.i"1iJ!i~J"t 
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•••#*tt~*~· mr~J-4•*~t4•~~~Moo•#*~ 

ttt~ili#-~oo•~~~~oo•~••*#*-
~ r ~--it~¥1,~. *£. aJJ:if.~*-#M-zl!i~*· ~A"6-:kriTffe~: 

,/f.tR-tlkit 1JG1i.Jl 1i ,t$~ X.tl-.:-ttM-zJ!i001t~ a~ '11.9t fa] it 1:t ~ iJic.~~ ~:h ~1t 

*il1JG~~~~~at, ~ffl~~~tM#iliM~«Afflffe~~; 

tR-tlk-ii11i.{lA-t~ffe1i .ttj-S al.i~~1t•-ii11i.t-t*al.i1i.Jt 1i .t;fpftJr~it1JG 

1i.Jl 1i .tit .n-:Ji ~~ -ttM-1iilJOO 1t~al.i '119! faJ f]H~1i=-t*11i.; 

tR-t/k r}f ~1tM-zfli ru 1t~ al.] 79! fsl fyf ~~ij;j'f *~M-Zl!i ~ JiftJt~ 001t~. 

~t, :Ji~~ffl~OO-~~M~it1JG~~~~~~•-••1JG~~~~ 

~at, P!HR-tlk~1t•t-t*fuIPili~JirJt~OO 1t~. 

~a-#M-~~Jt, ~#4~*~' mr4~#M~~~~; ffl~M-~ 

~M*~' mr~Mffl~~~t:Ji~#M-~OO-~~M~it1JG~~~~ 

~~•-••1JG~~~~~A~•·•1JG~~~~~. **ili~M~*; 

M-#*~· mr,/f.#M-~ru•~~M~•1JG~~~~~~~•••1JG~ 

iJie,~~~at, 1-AZE]~jfu t M-1Jt tl-.: ;Ji11i.{l3:-\-t~ffe1i .t; 

4•*~' mr4-~X.~L~~#M~«At,~M~~At¾-+ 

-tt-it11i. ~1t -;t xt B. al.J-il1Ai11i. t-t * al.i 1i. Jt 1 i ,t; 
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•~*~' mr~#M~oo•~~~~•~~~•~~h~•••~~ 
tlie.·~~Q;j-, i'R-ti-~1t•,tf*M,i;i!i~~* n~i ~!!11t; 

~¼, ~#M~OO-~~~~•~~~•~~h¼•·•~~~•~~ 

Q;j-, ~,i;l!i5lit 'f1 M{lf ili -tt1ii.tl;XA~-iF1i. .t; -#-i'R-ti--tt1iitl;XA~ -iF1i ,t)(t iL al.J ~ 

¼1t•-tt1ii-tf *al.J1:iI 1i .t;ifPrJr:i!_ii~1-iI 1i. .tit Jr-* WJ1tM,i;i!i~~M1 rrJ! 1aJ 

ffi )YN-tf *1ii; M, If; Mii!i ~ ~ * WJ 001t~. 

*£~~~*-#¼••M~7i*, ~n~Tffea: 

iR-ti-ii_~ al.J £ ~Y i1rJ +-tt1.u 7i foJ ¼li1J :tt 1J1t-tt1ii.¼1t • a!.J ~¼i! ffi ~~1Hii; 

tj~~~~~ffi~~, ¾i!~*'f~A~~~h~:i!_#M~~¼-·# 

* a1 ffi ~~11ii. 

YAJ.l-#¼1t•-tt1ii.~J.f.:¼t__i_, ~.ft: 

4~&, mr4~•-+#M~¼••~~~~~M~7ifoJ~¼~tjiL 

~ -fn-tt1ii-tf * al.J 1.i I 1 i. ,t; 

i-*~' m r1R-ti-ii_~a1 _f_j,' ~ +-tt1ii.7i foJ¼li1Ja1t1t-ti1ii.¼1t • al.J 

~~i! ffi )~1Hii; 

;y; --==-* ~, )(t ~t. rt ii_ ;y; -* ~a 1.; a1 rt~ ¼i! ffi ~~111ii, i! ~ * 'f1 a1 ii~ 

~~h~:i!_#M~~¼-•#*~ffi~~-

*£~~~~~*~~~ffi~~-~~~7.i-, ~4~00-&£¼~7.i 

foJ )(t ¼1t ••~if *tk 11. al.J IJ ~ , i! ii iftJ ~-tt11i. 7i foJ al.J 7i *, )(t 1t t~ 1,l!i 00 1i 

~ a1 ~1t • if *¼li1J iti 1t i ,k.¼1t •-tt11i., 1J 1u i ill~ r§J tk It. al.J ¼1t • •~ 

if *1ii, f'J; ro ;,A 1t1t -t-tf *11i.~11 ~¼1t-t ·~ if *11i. 'f i! ~?f:k Ji.A~ a1 ·~ 

if *11i., •. ~R ii tk It.ii~ al.]·~ if *11i.:HrAti~Ji!i, Ei * 't if *11i.;,J:~Ht., ii *k 

It.ii~ a1•~1f *11i.al.J-tt1ii.7ifoJ iitf¼OO 1i~a1 ~k£¼~4½-•t1., ll5l Jl:t.Ei1± r 
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~~rrM t a{i~~001tJJta~ftit&ii.,J,, fo}fv:1-.t>l~ 1 ~)i11,~a{i~Z11,~; 

*£aJJ*~~.t>l~~¾-½ffi*~~~-' ~~•-+#ffi*~¾-· 

~~½~~+~~~ffi*~~.*~•-+ffi*~~i#~~~~~ffi~~' 

~~~ffl*~ffi~*t~*•~*~n#M*~¾•½#*~•~ffi~*· 

~ JiJ {il ~ 1 ¾1t ½ ~:t ;J:f *11i. a1 ;ijik A.o 

JJf.t ~ -iX. l!ij 

00 1 n AVS ,i:t ✓it t, ~Jt;j:f*- 1/2 ;j:f *~ 1/4 ;j:f *a11.i.I.* ~ -Fi: 00; 

00 2 n *£ a}] * ~1,,J r}f ~ a1 -ti11i. ~~-Fi: 00 ; 

003n*£~*~t, ~m4~*~~B#~1n¾•½#*ffi~~at, 

;i:fl.-tJ& ;hl * H.~ * -ti11i. ;J:f * a{i -Fi: 00 ; 

00 4 n*£~*~1,,Jt, xt~rrM~~001tiliAt¾1t½-ti11i.at, ~ill,~a{i 

tM 1a1 ffi ~91,J i$J,i;J1,iiJ¥. -Fi: 00 ; 

oo s n *£aJJ *~1,,1 t, xt~rrM~:too1t:HrAt¾1t½-ti11i.at, -#.i!$JJ;l1i 

~ a1.i.. ~rt ¥;1 -Fi: 00 ; 

006n*£~*~~t,~~:tMoo•t~~:t%JJt~tt¾•½ffi*at, 

t$i ;;11, ~ a~ rrM faJ ffi iJntl i$i z11, tl:-t1- ,Fi: oo ; 

001n*£~*~~t,~~~Moo•t~~:t%JJt~tt¾•½M*at, 

-#~;;11,~a~.i..~tt,tiJ-Fi: 00; 

00 8 n *£ ~ *~1,,J t, }W-zl1,~ilrAtfllf,i;J1,ata1 .i..-:l-~tL:t1--Fi: 00; 

oo 9 n *£ ~ *~1,,1 t, -#JW-,i;11,~a1 .i..~~t,tti-Fi: oo; 

001on*£aJJ*~~t, -#¾•½M*~~•.1.~.i..~rt~-Fi:OOo 
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~£~~~~~~~-~~~-~4, ~A~OO-&g¾~*~~¾­

••~#~tt£~~~, ~tl~~ffi~*~~**'~#-~00-~~~­

.#~¾~itlffj~¾-·ffi~, ~~j~~~ttL~¾•••~#*~' 

~~~~-•#*~~~¾···~#*~t~#tt£•~~·~#*~' 
•~« ii ~t £•~~·~,ff-~11i.ittAf iftiJ;lb, Ei Jt. rt {-f ~11i.im ~t,, ii ~k £•~al.] 

·~#~~~ffi~*~A~◊OO-~~&g¾~#tt, ~~Ei~~·~~t 

al.].~001t~a1~Jf-Jil.ii.,J,, P)fYA~~ 1 fftii;JbAA;a~-i;Jb4o 

~£~~~~t,*~~~¾-·ffi~*~~' ~~~*-•~-·~ 

:Ji11i.* ~ ¼~itl -ft-iftJ ~, ~ ~ YY, R iftJ ~* t ~¾•J31J A-+ •J31J ¾1t • al.i ffi 

~*~'*-*~~~-~~&~~~tt£~¾···~#*~- ~~= ~ 

*-,k.~1i•:1i11r.~, ik~ 1121t:ta~:Ji11i.~~, 1*#Jt.1~•J31J1t!-a1-ti1A* 

ffi~*~~m~~~+*~~¼A*~~, ~~~Jt.'t~~-+*~' 
1f1HoOO 2 P/fiF, ¾J31J~7J<.+*~A 30°, 45°, 60°, 120°, 135°:fP 150°:!k,:fe) a1 

1£-1,r-+*~o 

~~~~-+ffi~*~' ~~~-ffi~#*Ei#ffi~~-·~~*tt~ 
:i11 ~, ;ta* •t1...i.~ ;RJ1.~ fJfJ +* diJ: 

-, 1°*m-~f tlii1t-ti11i~1t-;f: a1 Af\~;R-F.fi11i.~~, 9!Hi~,tf 

*~~A~~¼A~~g,__~1ffi~#~1=i#ffi~¾•:t~&~¾~#tt~~ 

* •t1., ii½ Aie. ~ Mili9!1J im * •t1.M ~, &. z, ii½ Aie. ~ M :k.JJ1J im * •t1.M1t; 

~~'*•~--+~*tt~-;f:, ~*-+#ffi~~¾-!-, ~~~ffi 

~*~i~-~ftl#ffi~~-!-~I~A~,*•Jt.'t#~~~A~~½ 

Aie. ~' I-A½ Aie. ~ .Jiia~{-t*-Jt-k~' #.~«½ Aie. ~ 111iiiftl *a1J1l:vf;f~#im 

s•i~ffi~#~#~~#-~~-·~ffi~~o 
_::_, Jt.,k., -ti~,tf *1=i ii1t:Ji11i¾1t !- .:z.fEiJ a1 Af~Je. ~ g___~ 1 :Ji11i.1-t* 

1=i1t-ti11i¾1t !-~ 001ti!~ •t1.* diJ al.Jim *•t±, ii A~~Je. ~ Mili9!1Hm *•t1.M~, 
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&...z ii 11.t~Je. ;iii ~kJJ1J *m *•t:1~1~0 

!El ~t, tR-t}l; i-=-t-*m *·t± !El*, 1t•-t-1t-ti1.t at.i ¾1t *, tif yAtR-tJkii 

1t .ti1.t at.i ¾1t * -EJ * -e: t+ 4'-z raJ at.i 11.t\ie. ;iii , J-A.1i. ~ie. • ~Ja at.it+ 4'--Jt-Jtf;, 

-t~.~fl 11.t\ir- ;iii d7 jJtJ1J * at.i J1lffi-1t :i! .ft*m ii 4t i at.i .ti1.tt+ 4'-it .n-ii 1t.ti1.t¾1t * 

ff.] f§i i~1J 1.t 0 

i~At-~*~~tif~~¼~~. ~~~•-t-#ffi~f/.J¾**' ~~ 

•~#ffi~ff.J¾**-EJJl=.-e:#4'-z~f/.J.1i.~~•, ~.1i.~~••fif/.J#4'--Jt 

*,~~11.~~•mM~*ff.J~1t:i!.ttf/.J~:i!M~#4'-~ ~~M~*~i~ 

-~# :i±-tt.:Ji1.t~1t*1.iJ1 ff.] 11.t\, tR-tJk foJr1f ~:i!.:Ji1.ttt4'-11J ii jf_f\ a~¼ jf_ 

~;iii, ~¼jf_~;iii.tif/.J~i!ffi~#4'--Jt*, ~~¼11.~;iiidJM~*ff.J~Jt 

:i!.tt;tmii4ti at.i:ti1.tt-¥-4'-it .J-ii1t.:Ji1.t¾1t *at.i-Ei~91'111i. 

tif~~~:i!.ft~**#4'-~hffi~#4'-, :i!ilif/.Jffi~#4'-tif~±~¾~ 

~ffi~*~~-~' ~tif~¾~~ffi~*~ff.JA~, *~~~·~~¾~~ 
_IL 1-l- ;1£k ~ 
~- 'Vt'"-:llX. }E. o 

~~' ~tif~~-*~~*~IE1*:i!.ftffi~#4'-, ~~00-~~~#~ 

~, -ti1.tt-¥-4'-at.i:i!.ft***~F~~4'-~ aJl at.i1f.:tt~ ~ 0 

~-ffi~#4'-f/.J:i!~**' ~~~ffi~*~~ffi~~~B~, tif~~¾ 

-t-#ffi~~¾-*:i!ili-tt~ii-if/.Jffi~#4'-, *~•-t-#ffi~¾­
* 1t ii a1.ti1.ttt 4'-a11.i111tr ,t¾tJ11f.,(j-jiJ j~J;fliJ.i;;fo~lt-Jflij,i;~ Jt] 0 

~~~~~~~~*~¼MOO#~~aJ14'-~aJJ. 

~*~~~. *~~~*•-~~-*ffi~~~-*~ffi~*~ff.Jtt¼ 
~~~-#M~«A.~~~M~«A~f, ff~f/.J~~#4'-~f/.Jtt~tif~ 
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l/2ff *b: it ~ff] F 1xf 7j<.f-~ fol __t'Aiilta'-J4-t-~itff *~i,t, 1l Jtl t fe] 1Ji 

b =(-E+SF+SG-H); 'Aitf a'-) f§i )!iJiJ11i.b=Clip I ( ( b+4)>> 3 ); 

l/2ff*h: it ~ff] F1~t¼ li.~fol __t'Aiilta'-J4-t-~4t~'f *il-iA:, 1lJ1J t fEiJ1Ji 

h=(-A+5F+5N-S); 'Aitfa'-Jfffi-)YliJ1Jih=Clipl((h+4)>>3); 

l/2ff *J: it ~ffl F1--tf-1J<.f-A¼ li.~fol __t~t'Aiilta'-J4-t-l/2ff * tf feJ11i.)l-iA:, 

1lltl t fal1Ji.J=(-dd+5h+5m-ee), A¼J=(-aa+5b+5t-hh)o Jl:. tf aa, hh:fi1tJlA0B.1i. 

.i.1121-f * t fe] 11i. ( ff] F1--tf-71<-f- ~fol ~iA:1lltl ) , dd, ee::fPmJlAmB.1±.i. l/2ff 

* t feJ1Ji ( ff] F1--tf-¼ 1L~folil-iA:1lJ1J) o 'Ai*a'-Jm)YliJ11i.J=Clipl((j+32)>>6)o * 
ff] 7j<. f-~ fol A¼ 1l ~ fol ~ i&: 1-1" ltl a'-J 11i.:tm M 0 

l / 4ff * a'-J it -1}. :ii:f.I j(O r : 
l/4ff *a: a=(F+b+ 1 )>> I, Jt:. t b}t_::f0B.1i..i. l/2f-t*a'-J 'Aitf-ffi)YliJ1Ji, F }t_ 

~4ti-f*1Ji; 

l/4 ff* c: c=( G+b+ I)>> I, Jt:. t b }t_;ta B.1± .i. 112 ff* a'-J 'Aitf f'A 5.Yl•Hii., G 

}t_ ~itAf *11i.; 

l/4 ff* d: d=(F+h+I)>>l, Jt:. th }t_::f0B.1i..i. 112 ff*a'-J'Ai~t'A)YliJ1Ji., F 

}t_ ~it ff* 11i.; 

l/4 ff* n: n=(N+h+I)>>l, Jt:.t h }t_:f0B.1i..i. 112 ff*a'-J'Ai*-ffi).Yli]11i., 

N }t_ 1f 4:t ff* 11i.; 

11i.; 

1/4 f-t* i: i=(h+j+l)>>l, Jt:.t h ::f'1 j }t_:f0B.1i..i. l/2 f-t*a'-J'Aitff'A,JliJ11i.; 

1/4 ff* k: k=(m+j+I)>>l, Jt:.ip m ::fP j }t_;taa.1±.i. 112 ff*a'-J'Aitf·BU.ro•J 

1/4 f-t* f: f=(b+J+l)>>L * t b ::fP J }t_;tmB.1±.i. 112 ff*a'-J'Ai~t'A)91•H1i.; 

l/ 4 ff* q: q=( t+j+ I)>> I, Jt:. t t ::f'1 J }t_ im El 1± .i. 112 ff* a'-J 'Aijf f'A )911H1i.; 
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1/41-t;f.. e, g, p ~ r: 

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

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

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

r = ( 0 + j + I ) >> I; 

PCT/CN2007 /003590 
12 

Jt 1f F, G, N~OJl!f lt :.t-t ,$.111., J Jl;;tm EL 1i:..i. Il2:.t-t ,$. av il*ffi iJliHli.o 

-==-, :tlA. 1: 

~~003ffl~,~~In#,$.b,.~~#~b~Jt~#;f..~M~½~~ 

~,•4~#~b~Jt~#;f..~M~~~~~o~ffi4~*~~S#~In~ 

1t-t :.t--f ,$. m iJJH11. at, f~Ai-;;tm i:Aiffi JJ1J -#-1fuA.~.:tt!f1t-t :.t--f ,$., ~:fl'.77J<.-t ~ fo7 

A 45°~Jfl a'-J-ii111.~foJJ:., uffl~;}t N, F, G :fl'.7 B 1Z!1/i'-!f1t-t:.tf,$.1,tjJ-ii1li. 

#;f..#~In#,$.b~m~~'~*M,N,G~FIZ!l/i'-!f~-t#,$.~jJ¼~ 

{-t ;f.. -it~ 1/2 :.t--f ,$. h a'-J m i!RHli , ~ qt W, N, G ~ V IZ!1 + !f 1t -t :.t--f ,$.1,t jJ -i'111i 

1-t;f..-it ~ 112 :.t--f,$. j a'-JfliJJ1J11i, .Jt-1~ 112 ~1t-t:.t--f ,$.a'-J¼11i:.t+ *~*~*;;tm M 0 

yJrJ 1/2 {-t;f.a'-J-it ~ii:f_ij{or: 

b=(-N+5F +5G-B); Jrlf} a'-J fJHJJ1H1i b=Clip 1 ( ( b+4 )> > 3); 

h=(-M+5N+5F-G); il*a'-Jm)Yl1H1i h=CiipI((h+4)>>3); 

j=(-W+5N+5G-V), lfkj}a'-Jffii9liJ11iJ=Clipl((i+4)>>3); 

1/4 :.t--f * a'-J-it ~ii:f.i:f P:tlA. 1 ;;tm M 0 

:tlA.2: 

~.~« 00 3 rJt~, 1JJ tf-A~-ti%-;;tm *•tiffiffe-1J-#-1fuA.~#1t1t-t:.t--f ,$., ~# ±:-it 

~¾-+ 1/2 t--f ,$.a'-J-ii11i:.t-t;f.o 

yJrJ 1/2 {-t;f.a'-J-it ~ii:f_ij{or: 
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b=(-A +5F +5G-O ); il*a1 -ffl 5JliJ11i. b=Clip 1 ( ( b+4 )>> 3 ); 

. h=(-E+5F +5N-O); il~a1-ffl59l1]11i. h=Clipl((h+4)>>3); 

j=(-U+5F+50-X), il*a1-ffl59ltJ11i.J=Clipl((i+4)>>3); 

114 t+~a1-it Jr.:i:1>r.I:ft7;JJh-\ 1 ;ill~ 0 

PCT/CN2007 /003590 

£~&ff~~~¼-·~~#~~,T~ct1+~~~~~~~~M-ffl~ 

-~~~~~-~~~-~~U,~~#-~00-~~-+~~~~~~A 

s4o 1, ¼ J31J ;J:RtJ&-i~;t a1 ;}t11i;J:lA~ ~ri'Jn ~~ 001t a1 ~1t •-tt ~±! fr ¼1t 

·ffi~,ff~~ffi~-AT~¼··~~#~~' fyffi~•Ao~¼··~ 

~#~~-ffi~-Al~¼··~~#~~-ffi~-A2~¼-·~~#~ 

11i; 

~ffi~-A~~~#~~t~•-+¼•·ffi~~~~~#Jr.~U~~ 

r)f i!., :i!.£ ~.;j-if i!_ o 

S402, ;J:fl.tJ&~7971!-if ~*' ,tf.~~ri'Jn t ±!1t~{t •~t %', ~ 1±"1Jn fa] it 1Jc. 

~1t• ~ffie.~~~, 1J.f1Jxt JiL a1~1t•1±.I.1i .i, it~1t•1±.I.1i .t t ~A;;-

~-~#~#~*' ,tf.•-+¼•·~~#~~t~~~Mil1Jc.~-· 

~ffie.~~~, ~J31J1f.f1Jxt JiL a1¼1t•1±.I.1i. .i, ~¼1t•1±.I. 1t,t~J31J ~J;;­

-tRtJ&xt El~~tt~-it Jr.t a1il1Jc.~#9ci MVo, MV1, MV2; 
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S403, -"A1f1t-t1.i_i_ 1t,t;fpfoJt;;t ~1t-!1.i_i_ 1i ,t t1&-itll1fw1.i_i_ 1i ,t; 

4'.~ aJJ ~ &151J t, i! 't~ 1-:1-;J=tl-tH, e.i;;t a-!J oo 1t~Ji.Jt. .;1J Wf ){f PJ 1J ,tf.~ ~ ary -ti 

1iitkAJaJilrAtll1fwi&.ft, :koSAD ( Sum of Absolute Difference) ~::t.$~.Ji.J'fk. 

1fu){f PJ1J RDO(Rate-Distortion Optimization)~ilt 1t -r1J Wr. SAD;,{f PJ1J )t-# W i 00 

.ft¼Ult.~**,)t~ij#~~OO-~:iFP~~Mt~~~OO-~ns~~ 

I•-t~ft~~~n~~J~;ifp, ~D~~k~aJ]~ij~~~;ifp~~~zM 

a-!J ft ¼~k, .i...Z, PJ 1J ft ¼•J,' Jfl ,J, sAD1iin El a-!J ~~t+4'-1ii!lf Jitklt.ll ~ 

ary ~~ -t+ 4'-1ii 0 

S404, ;J:R-tH, foJt~J'fk.1fw1.i_i_ 1i ,txt El ary J'fk.1/G ~ tllr,~~~xt ~ #J°Z ~ilt1tt,i:, 

ZEJ , ~ti)- t& ~ ZEJ Jg- ary ZEJ 5/it. 

-,ko * rjipt )el ll 1/G ~ ffir,~)tlfl 1/G ~1t -t ~ ffir, ~~ ~' PJ1J MZJ!i ~ ~ % ~~1t -t 

~~#4'-, ~~m,tf.~~t#~ll1fw~I1i~~m~•~«Afflffe1i~, ~ 

*MMll1fw~~~Jt~t-+~•-t~~~~~' ~~ns~•~«Afflffe 

~~~~~~~t, ~M~~M~~m. 

-,ko 00 5fo)f ffe, -#ij,ZJ!i~ a-!J _£~~¥;1 ~M,: 

i--1t1itif-.Jtso1, m -t~4~~rr9t oo 1tt+4'-1ii; 

i-=--1t•if-Jtsm,m-t4-•~~~±~~#ffi~«At, ~•~«At 

*-+1t-ti1ii~1t-txt S ary-fll-ii1iii'-t4'-a-!J1.i_i_ 1i .t; 

;J:R-tH. ~ ~ ary-ii1iitlA, iii ..:::..4-1it if Jtso2 t ~ 1-Y- ~J;s-;t~S tti:-a-!J4-1i¼-f­

if Jt, *-+4-1it--f-ifit~J31J41it-*-#-ti1iitlA T ~~1t-t-ti1ii-t+4'-a~1.i 

_I_ 1 i ,t ' 1f1J-,ko 00 5 t fo)f ffe ary i -4-1it--f-if Jt5021 ' i ..:::..4-1i!-f-if Jt5022 ...... i 

N4-1i!-f-if-.Jt502no 

~1t-t-ti1iiif-.Jt503, m-t:tR-tH.i~~ary£j,· ~#-ti111AlA, ~JJ1Ji1Jm i..:::.. 
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41ft .!¥-JG502 t 41i!a{i .ti11iAlA.xt EL a1~1t -;f--ti11i.1-t;f..a11.ilt 1i. ,@.xf i-4 

1it .!¥-JG t W..4 a1 '.!f1t -;t t+ ;f..i! fr-ti11i.; 

~ i'-ttR-ti- ;r,: ~ a1.ti11i.tlA., ii 1}1t-;f-.ti11i.i¥-Jt503 t iif vA@..tt)fmEL4l i a1 

M11i.~i¥-Jt,.-+M11i.~.i¥-JG1}~ffl--t~tt-#M11L«A.~1}--;f-M11i.~ 

J.f, 1f1J jo oo 5 t rJt-iF a1 i--ti11i. ~ .!¥-JG5031, i ..::..ti11i. ~ .!¥-JG5032 ...... i N.ti 

1A ~ .!¥-JG503no 

iEiJJ1titi¥-Jt 504, ffl--ttR-ti-iEiJJ1tit~*' ,(f.~~rJiJ! ti!1t'.!f1t-!.tt~, 

;t.1.irJiJ! faJ ili.1fu'.!f1t -;ti& t§e.~;¾"t#c, 1J.f1Jxt s a1 '.!f1t-;f-1.i.it 1i ,@., ii '.!f1t -;f-1.i 

.it 1i. ,@. o/@..tt-flliE#J:ki MV; 

-#-tR-ti-iE #J 1-tit ~ *, ,(f.-Bf-+1}1t -;t ~~ i'-t ;f..1ii t ;t. 1.i rJiJ! faJ ~ 1fu1}1t 

-;t i& rJie.~~ :¼:, ~ 11J ii 11J xt EL a{i 1}1t -;f-1.i I 1i. ,@., ~1}1t -;f-1.i I 1t .t~ 11J @. 

.tttR-ti-xtS ~;¾t i-t ;f.. it X- ~ a1 ~ 1fuiE #J :k i MVo, MV 1 , MV 2; 

~.tt.i¥-JG505, m --t~.ttili.1fua11.iI 1i .t; 

•i1&1¥-JL 506, m --ttR-ti-rJt~~.tti¥-Jt 505 1& ~ a1 ili.1fu1.iI 1t ,@.xt s a11& 

rJie.~;¾t#cxt ~ wi:-t ~i!1ttffili1&, tt~ iffiJJ;l!if6 a1i1&~tLo 

j(O *~ 1fu I& rJie,~;¾"t:¼:;l'.!f1t-;f- i& rJie,~~ #c_, _9Jtj futJJ!iAA; ;j,: 1.t *1}1t-;t ~~ 

1-t ;f.., .PJ1J;;,: m ,(f.11&5tc t 1ti!ili.1fu1.iI 1i .t1Jt.m a1 .ti1.nAlA..-fij -iF1t ,@., -j{o *iii. 

1fu ~ rJii~;¾t:¼:;tJt:. t-+~1t it i& rJie.~~#c, .PJ1J ~.ff xt EL a1-ti11i.tlA..t~-iF1i ,t 

-~~~~f,*fut~AA;fut~~ffl,.1fu1.iI1i~iif~~•,(f.%~*~~o/. 

j(O 00 6r}T-iF' j(o*xt ~;¾trJi9i o/ a{i ~;¾t % #c:itrAt~1t-;f-.ti11i., Y11J iffiJJJ!iAA; MJ i$J 

i;J!i ii:fl.£*@..tt-:!to T ffe 11t: 

S601, ,(f.~~rjiJ! o/ .tt~1t-i1&%~a1~~%~'.!f1t-;f-1-t;f..; 

S602, ~11J tR-ti-i~;t.a1-ti11iAlA.xt ~~ % :¼:'.!f1t-;f-1-t;f..itt1t1}1t -;f--ti11i., 
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1-f .f1J~t}t~\ ra1~1i t--~::t:-tf ;f..11, rzrJi11tlA o a1~1tt--~::ttf ;f..11, ii 

11tlA 1 a1~1tt-"~::ttf;f..1!, ii11tlA 2 a1~1tt-"~::ttf;f..1!; 

S603 , tR-tll, i£ "iJJ 1i it :ii * , ,ff.~ ::t r!iM 'f iltAt ~1t t-" it :t , ~ 1.i ik.1JL ~1t 

t-- I!f ffii~::t:t:k:, 1f.f1Jxt fl a1~1tt-"1.i.J..1i ,t, ii~1tt-"1.i.J..1i ,t 'f eAt-~JI. 

~-i£"iJJ~#7i*, ,tf.¼-+~-•~::t#;f..~'f~ttik.1JL~-·Ilf~ 

~::tJJt, ~)J1J1f.ftlxt fl 61~1tt-"1.i.J..1i ,t, ~~1tt-"1.i.J..1i .t~J31J ~JttR-tlk 

xt fl ~::t tf ;f.. it .n- tl: a'-J il 11Li£ "iJJ ~ i_ MV O, MV i, MV 2; 

S604, I-A~1tt-"1.i.i..1i ,ti~r}f~ ~1tt-"1.i.J..1t,t 'f izt.ttik.1JL1.i.i..1i ,t; 

S605, tR-tlk rJri!.ik.1JL1.i.J..1i .txt fl a1 ~::ttf ;f..11i.xt * 1Jt:t Jk.ilt1tt~z~, 

ju *ii 1Jl Ilf ffie,J}t}tjt-1t t-" ~ ffie,~::tJJt, Jl1J fijlfJ;~.:i,t ~ '% ~~::t ~1t t-" ~::t 

t+ ;f..{a, Yl 1J ~ Jfl ,tf.z~ iiL '=17 # i!ik.1JL1.i.J..1i ,t1J:Jfl a1 ii11tl;.\4~ .=r-1i .t, ju* 

ik.1JL r& ffie,Jk.JtJt- '=17-+~1tt-" r& i!i~::tJJt, Yl 1Htxt E a1ii11i.tlA4~.:r-1t .tic.. 

JR .f 1j }j~ ~it, 'f ' * ~ft-}j~ .:i.t {ff }j~ at 1.1: Jf] 0 

ju 00 7 r}f -iF , ~ 00 5 fo}f ir- a'-] ~t ¥,J 1'r , i~ z~ .:i.t a'-J ~t *ii 'f :if. ~it: 

~1t-tt-t;f..it t if-.iL507, Jfl -t 1-).._~ --41tif-.iL50I 'f 41ta1~::tr!iM001t 

#;f..~'f~ttl:#-~%:t:k:61~::t:t:t:k:~-·#;f.., ~~~~~-t~~::t:t 

;t)t ~1t * tf ;f..ilt 1t 0 
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:if.k~*••, ~*#M~z~~MM•1:IG~~~~~k•*•~~~~~ 

at, JJ1J.tA1t-ffe~ S806 .1L-1ltil-tJk•1t•tf ,,f..Mi~y4 :Ji wiz~ffi 1t, %A :Ji wi 

z~Mi~. 

1o * rrYi faJ. 1/L ~ rJie.~~~k~1t. ~ rJie.~~ #t, 9J1J-tA1t-ffe ~ S803: 

S803, ,,(f.i~~iL t Mtt :±: xt t-L ~ -ti1.n.;JlJ\-1~-,f--1t .t; 

S804, til-tJk-1i1.n.tlJ.\-t~ ~1i. ,t ~xt t-L • 1/L{iJl 1i. ,tit ,n. :Ji ~~ 1tMi~z #t 

a1 rrYi faJ -ffi )JJlJ :-tf ,,f.. 1.n. ; 

ssos, til-tll-ii :JI 1VJ1tMi~z~ a1rrYi 1aJ-ffi5P11Hf ,,f..1.n.Mi~y4 * WJZ ~oo 1t. 

%A :Ji wiz~a1Mi~l6, 1o*:if.~ 1tMi~z#t, YliHi!Ji-tJtAtr-1--z~ 

a1Mz~. 

1o 00 9 rJr -,f-- , Mz~ ~ a1 _i_ ~ tt ¥-1 ~At-: 

~ ~tif it 901 , JtJ -t -1l~tJffiJ ;;~ ~ ~ ~ a1 ;;~~)ft.; 

~-ifit002,JtJ-t~•#M~z~~MM•1:IG~~#tk~*••:if.k~ 

1t •• , -}f-tt :±: -,1J •1t *; 

Mtt if it 903, JtJ -t ,tfAtMil!Jz ~ a1 M 1aJ • 1:1c ~ rJii~k~1t ••at, J.A.1,~ 

~iL t Mtt :±: xt t-L ai-ti1.n.tlJ.\-t~ ~1i. .t; 

41-iiifit 904, JtJ -t41it~-ti1.n.tlJ.\ t, *-+1t-ti1.n.~1t•xt t-L a1-~11 

-ti1.n.tf ,,f..a1{tJl 1i .t; 

• )ijlfJ;~ifit 905, JtJ-t,,(f.1tMi~z~a{Jrpgifa1•1:1c~rJie,~~~k•1i•~rJil~ 

~#tat , .1L -1ltil-tJk 1}1t. tf ,,f.. Y 4 :Ji WJ 001t~. 

A¼, #M~z~~M~•1:1c~~~~#tk~*•~~~~#tat, ~­

-ti1.n.tlJ\-1~~1i. ,tJ.A.41itif-it 904 t alfx.Jf:mt-I a1:ti1.n.tf,,f..1i.Jl 1i. .t, -}f-~xt 

t-z • 1:1c1i.Jt 1i. .tit ,n. :JI WJ 1tM1,~z ~ a1 rrYi faJ -ffi ~PliJif ,,f../6, til-tJkii rrYi faJ fffi- ~PliHf 
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*1A!WJEJ ~ ~ :M WJ % 1Jt o 

~r~-~~~~. *~~~~*-#~•••1.a~*' nr•-+# 

•1.a~~••, ~~8~r*~~*~~~*~~*~~,~~£~~+~ 
,c 

~~ffi1A*~' *~•-+•1.a~~J:., ~•-tt~#ffi1.a~~-•#*~ 

*~ffi1A#*, ~~ili•-ttffi1A#*ns~ffi~~, *~ffl~~ffi~~t 

~··~~~~ffl~#ffi1ft~~-•#*~•~ffi~1fto 

nr•-+#M1A~~••· M1A#*~~•~*~"tti~~iio~**t 

~~#~*-#, ~I~~~~' ~~~~~T: 

tj-:k,:J 00 1 P/f ~ a1 001tjft.,ft .ti1!i. at ' .t~ '~ WJ tiJ P}f ~ a1 .ti1!i.~ JJ 1J, ~ ~ 1'A ~ 

~ ~ r 00 3 a'-J.ti1!i.:-l'-t*,~tlfx.1!i.* Ao 

1'A b ,~Ai1!i.~1f1J, :M.:Jii1!i.iJ.tiJtB1.i~.tw*.tii1.a~iJtBat' ~tr 45°~~~ 

~ 1'A di T f 1J ;.\-f-it ~1.lf-flJ: 

b=(-M+5F+5G-V); ~.ffa'-Jffi)!i!iJ1!i. b=Clipl((b+4)>>3); 

b=(-W+5j+5G-V); &if a'-]ffi ;;Ji!1J1!i. b=Clip 1 ( ( b+4 )>> 3 ); 

b=(-M+5F+5B-V); &if a1 ffi ;;Ji!iJ1!i. b=Clip 1 (( b+4 )>> 3 ); 

~at~ffi1.a~~B~~8~ffJ~~~~~;.\~i•tt¼, -:ko: 

b=(-W+3N+8G-2V); &*a'-Jffi)J"JIJ1!i. b=Clipl((b+4)>>3); 

b=(-M+9F+9G-V); &*a'-Jffi;;Ji!1l1!i. b=Clipl((b+8)>>4); 

b=(M+7F+7G + V); &*a1ffi;;Ji!1J1!i. b=Clipl((b+8)>>4); 

jo.J:.Jt l&~~i,AffeffJ r 6 .:lw*, 8 .:ttl73k-¥-~t;ft-~~f~t;ft-.ti1!i.~J.t;JtSo 
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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 Langi, 759 F.2d 887, 225 

USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re 

Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 

USPQ 644 (CCP A 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.32l(c) or 1.32l(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). 

1. 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 instant 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.16/729974andAppl. 15/876495 
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Claims: Appl 17328750 Claims: Application 
16/729974 (US Pat. 
11,019,354) 

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

.. 
the method comprising: compnsmg: 

determining a first reference 
determining, for a current pixel location in a first 
block, a first reference block reference block and a second 
based on a first motion vector reference pixel location in a 
and a second reference block second reference block, 
based on a second motion wherein the pixels have 
vector, wherein the pixels of values with a first precision; 
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 using said first reference pixel 
prediction, said first location to obtain a first 
prediction having a second prediction, said first 
precision, which is higher prediction having a second 
than said first precision; precision, which is higher 

than said first precision; 

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

.. 
second precision; prec1S1on; 

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

decreasing a precision of said decreasing a precision of said 
combined prediction by combined prediction by 
shifting bits of the combined shifting bits of the combined 
prediction to the ri_ght; and prediction to the riclit. 

Page4 

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

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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bitstream, wherein the 
residual data is determined 
based upon a difference 
between the combined 
prediction and the block of 
pixels. 
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SAME (reference) 
SAME (decreas$5 
decrement$5 
reduc$5)).clm. 

11/03/2022 12:08:41 AM 
Workspace: NOKIA_CODING_MVPred 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR OFF OFF 

(US-PGPUB; USPAT) OR OFF OFF 

(US-PGPUB; USPAT) OR 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 14 ( reference SAME 
predict$5 SAME 
precision SAME (shift$5 
divi$8) SAME (decod$5 
encod$5 cod$5)).clm. 

N78 362 ( reference SAME 
predict$5 SAME 
precision SAME (shift$5 
divi$8) SAME (decod$5 
encod$5 cod$5)) 

N83 27 ( (decod$3 encod$3 
cod$3) SAME 
(reference predict$5) 
SAME (precision 
resolution) SAME 
(decreas$5 
decrement$5 reduc$5) 
SAME (shifl$5 divid$3 
division) ).elm. 

N84 10 (block SAME pixels 
SAME reference SAME 
precision SAME shift$3 
SAME bit).clm. 

N85 71 (block WITH (reference 
(motion NEAR2 vector)) 
WITH shift$5 WITH bit 
WITH (decreas$5 
lower$5 reduc$5)) 

N86 50 (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) 

11/03/2022 12:08:41 AM 
Workspace: NOKIA_CODING_MVPred 

(US-PGPUB; USPAT) OR OFF 

(US-PGPUB; USPAT) OR OFF 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

OFF 

OFF 

ON 

ON 

ON 

ON 

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 
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Appl. No.: 17/328,750 
Arndt. 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. 
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5. (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 

compnsmg: 

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. 
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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; 
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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. 
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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. 
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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 

compnsmg: 

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; 
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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 
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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 
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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. 
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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 ofU.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 § l.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. 

Customer No. 10949 
ALSTON & BIRD LLP 

Respectfully submitted, 

/Guy R. Gosnell/ 

Guy R. Gosnell 
Registration No. 34,610 
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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*. 

D * 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. 



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. 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. 

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 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 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 
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Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 
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Sub-Total in 

USO($) 
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International Application Number: 
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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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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. 



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 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

10949 7590 05/23/2023 

Nokia Corporation and Alston & Bird LLP 
Vantage South End 
1120 South Tryon Street 
Suite 300 
Charlotte, NC 28203-6818 

APPLICATION NO. FILING DATE 

17/328,750 05/24/2021 

TITLE OF INVENTION: MOTION PREDICTION IN VIDEO CODING 

EXAMINER 

LE,PETERD 

ART UNIT PAPER NUMBER 

2488 

DATE MAILED: 05/23/2023 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Kemal Ugur 042933/5604 70 8335 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREY. 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 Bis 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 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

By fax, send to: (571)-273-2885 

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. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block I for any change of address) 
Note: A certificate of mailing can only be used for domestic mailings of the 
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. 
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Suite 300 
Charlotte, NC 28203-6818 

APPLICATION NO. FILING DATE 

17/328,750 05/24/2021 

TITLE OF INVENTION: MOTION PREDICTION IN VIDEO CODING 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $1200 

EXAMINER ART UNIT 

LE,PETERD 2488 

1. Change of correspondence address or indication of "Fee Address" (3 7 
CFR 1.363). 

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/AIA/122 or PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form PTO/ 
AIA/47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use ofa 
Customer Number is required. 

Certificate of Mailing or Transmission 
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 
addressed to the Mail Stop ISSUE FEE address above, or being transmitted to 
the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below. 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. 

Kemal Ugur 042933/5604 70 

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE 

$0.00 $0.00 

CLASS-SUBCLASS 

375-240150 

2. For printing on the patent front page, list 
( 1) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

$1200 

(Typed or printed name) 

(Signature) 

(Date) 

CONFIRMATION NO. 

8335 

DATE DUE 

08/23/2023 

(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

2 ______________ _ 

3 ______________ _ 

3. ASSIGNEE NAME AND RESIDENCE DA TA 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) : 0 Individual O Corporation or other private group entity O Government 

4a. Fees submitted: DissueFee □Publication Fee (if required) 

4b. Method of Payment: (Please first reapply any previously paid fee shown above) 

0 Electronic Payment via Patent Center or EFS-Web 0 Enclosed check 0 Non-electronic payment by credit card (Attach form PTO-2038) 

0 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) 

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue 
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 
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 
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 _______________________ _ 

Typed or printed name ______________________ _ 
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Date ____________________ _ 

Registration No. ________________ _ 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 



UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

17/328,750 05/24/2021 

10949 7590 05/23/2023 

Nokia Corporation and Alston & Bird LLP 
Vantage South End 
1120 South Tryon Street 
Suite 300 
Charlotte, NC 28203-6818 

FIRST NAMED INVENTOR 

Kemal Ugur 

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 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

042933/5604 70 8335 

EXAMINER 

LE,PETERD 

ART UNIT PAPER NUMBER 

2488 

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 l(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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Notice of Allowability 

Application No. 
17/328,750 
Examiner 
PETER D LE 

Applicant(s) 
Ugur et al. 
Art Unit 
2488 I AIA (FITF) Status 

No 

-- The MAILING DA TE 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.~ This communication is responsive to 05/08/2023. 

DA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2.0 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. 

4.0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) □All b) 0 Some* c) D None of the: 

1. D Certified copies of the priority documents have been received. 
2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D 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. 

5.0 CORRECTED DRAWINGS (as "replacement sheets") must be submitted. 

D 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). 

6.0 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. D Notice of References Cited (PTO-892) 

2.~ Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date 01/26/2023. 

5. D Examiner's Amendment/Comment 

6. ~ Examiner's Statement of Reasons for Allowance 

3. D Examiner's Comment Regarding Requirement for Deposit 7. □ Other __ 
of Biological Material . 

4.0 Interview Summary (PTO-413), 
Paper No./Mail Date. 

/PETER D LE/ 
Primary Examiner, Art Unit 2488 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20230514 



Application/Control Number: 17/328,750 
Art Unit: 2488 

Notice of Pre-AJA or AJA Status 

Page2 

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. 



Application/Control Number: 17/328,750 
Art Unit: 2488 

Page 3 

[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 can normally 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. 



Application/Control Number: 17/328,750 
Art Unit: 2488 

Information regarding the status of an application may be obtained from the Patent 

Page4 

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. 

/PETERDLE/ 

Primary Examiner, Art Unit 2488 
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Index of Claims 17/328,750 Ugur et al. 
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- Allowed Restricted I Interference 0 Objected -
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lower$5 reduc$5)) 
SAME (encod$5 
decod$5 cod$5) 

N87 27 (reference SAME block 
SAME motion SAME 
vector SAME (precision 
resolution) SAME 
(combin$5 add$5) 
SAME (predict$5) 
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Workspace: NOKIA_CODING_MVPred 

(US-PGPUB; USPAT) OR OFF OFF 

(US-PGPUB; USPAT) OR OFF OFF 

(US-PGPUB; USPAT) OR OFF OFF 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR 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 
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SAME (residual 
difference)).clm. 

N88 4 (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. 

N89 1 (reference SAME block 
SAME motion SAME 
vector SAME (precision 
resolution) SAME 
(combin$5 add$5) 
SAME (predict$5) 
SAME (residual 
difference) SAME 
(shift$5 )).elm. 

N90 1 (reference SAME block 
SAME motion SAME 
vector SAME (precision 
resolution) SAME 
(combin$5 add$5) 
SAME (predict$5) 
SAME (residual 
difference) SAME 
(shift$5 )).elm. 

05/14/2023 05:09:31 PM 
Workspace: NOKIA_CODING_MVPred 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

2023/05/14 
05:06 PM 

2023/05/14 
05:08 PM 

2023/05/14 
05:08 PM 
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Doc description: Request for Continued Examination (RCE) Approved tor use through 05/3112024. 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 contains a valid 0MB control number. 

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL 
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t7/328,750 I Filing I ~021-05-24 

Docket Number 
f42933/560470 I 

Art 
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Examiner 
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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 to any design application. The Instruction Sheet for this form is localed at WWW.USPTO.GOV 

SUBMISSION REQUIRED UNDER 37 CFR 1.114 

Note: If the RCE is proper, any previously filed unentered amendments and amendments 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-entry of such amendment(s). 
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□ Amendment/Reply 
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□ Other 

FEES 

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed. 

~ The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to 
Deposit Account No 1160605 I 
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X Patent Practitioner Signature 
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13uy R. Gosnell Registration Number 34610 
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This collection of information is required by 37 CFR 1.114. 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 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 and/or suggestions for 
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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 
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court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
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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. 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. 

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 inspections 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. 

EFS - Web 2.1.16 



Attorney's Docket No. 042933/560470 

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 

PATENT 

Attached is a list of documents on form PTO-SB08. 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. 

§ l.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. 

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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~•m:r-t@ffl-=fffl£1Rtk:~B<J~-*o 

2. fflffltx~~*1m£B<J:n~,A*-W'Pl.mtt~m~-~--&~B<JIBM~-.~ 
3 5t ~ * ~ i~ :ff@ ffl -=f Jifr £ lR tk: o 
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~MB<J-~~-~~~~tt~B<J-#W-;rr:-~m£~~-ffi~t1cffio 
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.0 
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*-~§M, frm~~=~~•fflAr= 

§IB~~-frm~*~mNi::rm~•-••&WHfrm~~--Mq:iffi~:B-­

••&w~.am~*~•mi::r@fflm~3*m*~~-.Hfrm~~--mi::r@ 

fflJifi~ 2 :B-m*~~•; ~& 

§IB©~•frm~~••Ni::rm~••••&~Ham~*~•m*ffi~*• 

••&w~,frm~~••mi::r@mm~3*m*~~•.Hfrm~*~•mi::r@ 

mm~ 2 :B-m*~~•o 

1 o. tl:HJis ttlU ~ * 1 m ~ !¥J 1J ~, A :iti:-~'ELM fr~ IR~,. ~%IR~,. ~l~ff Jt BJG ~ ~~ 

i::r !¥J - * !¥J £ fiili J::. § ~@i-tl! iffiJ • Jifi ~ ill Z9J 1 H~ o 

1 1. -lrr t,W, ~ t~lHiij ~ W , ~'ELM: 

illqJ1~1~tl~, A~~IBM1~1~@fflr1,W,tl;N$~pg !¥JIR~~~1::fvJ~Uf-9i',~IR~; ~& 

Eli'ttitl~, A§ ~@:l:-tl!iffiJ•rfi~IB©1H~, ~£f~~fftlAlR:ffi:~~-~~­

ffiABJG*=~~-ffiA@ffl f m~IR~i::r !¥J~-* o 

12. mmttlU~* 11 m~l¥1~W, A9m~Eli'lititl~ttxtt§'~-~1~-&~!¥JIBM~ 

~~3*m*~~ff@fflrm~IR~o 
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IR~o 

15. tIRffltXlU~* 11 Jifi~!¥J~Jt, A9J31T~IB©1H~tl~frJifi~~-~~-ffiAr@ 

fflIBM1H~~~-. Hfrm~*=1J!~ffffiAr@ffl 3 %1~*~~-o 

16. t!RfflttfU~* 15 m~!¥J~W, ~q:im~IB$J1H~ffi~frm~~=~~-ffiAr@ 

fflmIB 3 %1l::*~~•t□,P,1rIBIBM1H~~~-. Ai::rm~illiJJ1H~~~-§* 2 % 

11:: ~dJ! ~ ff o 
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3***rl!~ffllfrm~¥KmJJI~@mm~2**~rl!~~.1l3illMrtJ11tEm 
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21. t~ ffi t<. fU ~ * 11 Jifi IB ~~Ji , ;it~ Jifi IB ~ ii: 7i7 5c ~ jffi_ nf ~ lf ¥ t~ iffL :~J<AI~: PX: ~ lfi ~ 

jfi:p~-*o 

22. -frp f~ ~ ~ li!?, 9& Ji , ;!t '§ ffi : 

ffi r ~ ill M 1~ {~ @ffi r f~~ ~Jn JJ;J ~ lR :1R (2}, ~ 1:: tw wrn t~~Yl lR :IR~* Ji; ~ & 

ffl r § mm.!-& wamJiJri£:IB$r~H~ (2},~frl!~-fJtAtjtJl~~~-rl!~-1JtA~~ 
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;JA:ff ~ r~1ttlt:t~~= 
~~ :iE qJ *~ 1~ @ffl r t.W.~*.in pg tit IR :l]k: ~ F 1:. ffi jU t.W.~ IR :l]k:; ~ lk 

§ ~@ ±th i~ fl PJi 3& :iE M *H~ ~ ~ r ~ & 8 ffi A {j{: Jft~ ~-~ & 8 ti A §;It~= tJ2 
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Jt-~ rn -t- t.£iE #J ~r1~ffl )Jn~ a{J tU itEI ~~-iJt a1 ~Yl:IJYi tAi,i;l!i 

* $iw~.3=3~ 20061f: 10 fa.I 13 a $mrtlJg 601829,494 %~00 ,1{ria1 $iw~fo 20011f: 

5 fa.I 15 B $m1¥JJg 60/938,151 %~001ltria1$iw~l¥JtXfil, JiJr:ii:lltiiH1$iw~1¥J'Ht-*1¥J~ 

~ ~ W ~ i31 ffl 1¥J:1J:d:::Ft A2fs:X * o 

-t.t £49i :!! 

2fs:~OO~&•*~~. H~OO~~~, ~&•*m~l¥J-ill?,o 

;Ii -t -t.t + 
m~•*m~~h*A~~mm1¥J~~*· 'E1*•*~m,•*~•~~,~tt~ 

m~~,-t-A•¥m~cmA), ■J:~#•m,~J:~#•m,•ifl?,fflm,•*fil~ 

~~,~~w~~~,~~AEJG~£~tt~~~~o•*m~~~~~~~m~lli~tt 

*· {JIJ:tir:J MPEG-2, MPEG-4 EJG H.264/MPEG-4 m 10 iffi?t (iW:Jf;~fm~~ifl?, (AVC)), ~ 

~~iWi~~#•ffl*~•*m~ffi--'%om~lli~tt*~ff~OOffla100ffi~~-&EJG~~ 
~~ffi%*~~1¥Jn~aey~~m~•~tt*~~~~mffl--t-EJG--t-~J:m~m*~ 
!JJil. tw ~I-~ W: , -fJU :!lo ~ ['aL 81 fs] fO /E)G 1i u* l:t C SNR) ey ~ ~ tL 

tE im ioo • fiij * , tm*~ lli ~ :x ~ J: 'E1 * :iE qJ ft it ffl :iE qJ * H~ o :iE qJ ft it m ii tm *~ x1 ~ 
tE~~~~M~OOl¥J~qJo:JEqJffl#~~iliqJ~-. m~iliqJ~•m~m~g~ffi~~ 
--t- EJG --t- ~ J: ~ ~ ~.m * l¥J ffl@tm~ g ~ l¥J 1iI ~ o illiJJ *r- f~ ff ffl ill qJ ~ •* J.A --t- E)G -

1'- ~ J: ~ ~ ~.m f£ 1=. - ffi Wltl ~ ~~ g ~ o ~~I-, IBM *r- f~ ~ tt J.)._ ffil M1 tm?Y~ g ~ ~ ~ ffi Wltl ~ ffe~ 

g~* * nx~~m*~IR~ o tm~•ifl?,ffl@ffl 3t~, •1tfo~•fiij ~w*m-w•/J'-JJ!~ 
g~l¥JfSI~$om~Mifl?,ffl~ff~~~~~fflm~g~*l¥J'Ht-*1¥JillqJ~-ffl~~ffi 

'~ * :ffi: t~ ~. fiij l¥J t.!R. ~~ 0 

~a}] fl$. 

-149:*iJl, 21s:~aA ~itx1xfftm~fff¥fi~•* 1¥J~illiJJ*r-f~tYiwmg~1¥J 13 :m:@~~1¥J 
tm$~-fiij:J'i*o m@ffl~illiJJ*r-f~ffiWltl!R~l¥J § m@~~*~~ffiWltlrl~tto jj )'rEJGff 
~~. m@ffl§m@~~*~~~~tto 
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:(£-1' jj" 00 r:r , * l5t ~JH~ 1~ - # :t:m t®i ~ ~ 9& Jt , ;a; fil =ris: ili i}J * H~HJHk: , ;a; ~t ili M 

*H~@ ffl -=r :t:m *N $w ~ s<J !R :tR Ll f'= 1±. TN ~Hm t®i lR :tR; Ll & t~ ttl ffi :tR' ;a; § JS@ :I:& i)WJ. m IB 

ili M *~ f~ l;), £ -=r 1J! iBt • 1l rt: 1A m ~ m - 1J! iBt • m rt;~ m = 1J! iBt • m rt:@ffl -=r fife IB iK :tR 

r:r ITT 'Ht - i'r o 

1:E 53 - 1i ffi r:r , * l5t l!/Hll ~- ftp 71" ¥t , ;a; fil =ris : it ili i}J * H~ @ffi r 1,!M t®i $w ~ 8<J 1K :tR 

Ll f'= 1±. TN iH,m ~N 1K :tR ; Ll & § js@:1:fu ~ ffi Jifr IB ili M * Ht Ll £-r ~ iBt M ;f-l A tk: * i~ m - ~ 

iStMffirt:Mm=~iStMfflrt;@ffi-rmIB!Rmr:rs<J'Bt-~o 

1:E 53 - 71" ffi q:i , * l5t aJHlHj¾- llf tm t®i ~ 1ifb 9& Jt , ;a; fil =ri ili M * H~ ti m , Jifr IB ili M * r 
f~ m :tR xt :t:_m t®1 ¢w ~ s<J iK :tR m 1r ili M * ~ f~ Ll r= 1±. :t:m t®i iR :tR , ;a; r:r JiJr IB ili M 1r ft tl m fil 15-~ 

iBt M , _§_ Jifr IB ili M *~ f~ ffi :tR tt xt 1~ rtJ ~•fl • ffI. Ji 8<J ili M rtJ it~~ m IB 1J! iBt M@ ffi -r !R 

m 0 

1:E - tli'.l !!~ 1i 00 r:r , * l5t ~JH1! ~ - fir~ fi.X ~ ~ 9& Ji , ;a; fil =ris : ili M * H~ fl :tR , ;tt-~~ ili 

ih * r ft @ffi -=r :t:m t®1 $w ~ ITT iK m l;), r= 1±. tN ~u 1J\'. t®1 iR m; l;), 1z ~ mu fl :tR , ;a; § js@tfu iJWJ • JiJr 

IB ill i}J 1~ ft l;J, £-r ~ iBt M fl A 1A m ~ ffi - ~ iBt M ti AM m = ~ iBt M ti A@ffi -r Jifr IB 1K 

m r:r s<J 1ij:-~ 0 

1:E 53 - 1i ffi i=p , * l5t aJHt ~ -# x tt :im wr 9& =i:-¥ t~ tfl , ;a; fil =ri : ill M 1Ht ffi m , ;a; 

~t ili iJJ * ~ f~@ m -=r :t:m t~ $w ~ 8<J iK m Ll r= 1±. tm ~u :t:m t®1 iK :tR; l;), 1z ~mutt :tR . ;a; § m@:1:fu ~ 

~ Jifr IB ill M * r f~ Ll £ -=r ~ iBt. m A tk: * i~ m - ~ •• ti A~ m = 1)g iBt. fl A@ ffi -=r Jifr 

IB !Rm q:i 8<J 1ij:- i'r o 

:(£53-1,Tifi r:p' *l5t13)Ht1~-fipjjyt' ;ltfil=ris: Mt£*N$w P-J 8<J IK:tRmfrillihfH~ Ll 

f'='±.TN~~t®ilK:tR: ~&ttMffirtJffi•••ffl.~8<JiliMrtJii:~1J!-M@ffi-r!R:tRo 

1:E 53 - 71" 1ffi r:r , * l5t 13,}j m 1j¾ - # ~ fi.X ~ ~ 9& ~ , ;a; fil =ris ill M *H~ ti :tR , Jifr IB ill M 1~ 

1~ m :tR xt tm *N $w ~ ITT iK mm 1r ill Mir f~ Ll r= 1±. rN iu :t:m t®i iR m , ;a; r:r m IB ill iJJ * r 1~ tt :tR fil 

-@i ~ iBt M, _§_Jifr IBill M *~ f~tl:tRtt M 1~ rtJ ffi • 1l • ffr Ji ITT ill M ri':iJ it~ Jifr IB 1J!• M@ffi -r 
IK:tR o 

a 53 - 71" 00 i=p , * l5t 13,lj m ~ -fir 3G tt :im 1i 9& Jt-¥ tt lfl , ;a; fil Mill M 1H~ ti m , m IB 

ill iJJ * r 1~ mm x1 :t:m *m ¢w P-J s<J iR :tR m 1r ill M * r 1~ l;), r= 1±. tN i.Y!tl 1£ ~ iR :tR . ;tt- r:r m IB ill M * r 1~ 

ti m fil -@j ~ i&:. ' _§_ m IB ill M *H~ ti :tR tt xt ffi ft] • ~fl* {fr Ji ITT ill i)J ri':iJ • ~ m IB 1J! •• 

@ffl -=r 13: :tR 0 

*l5ta}ji=pmmIBB<Jtt*ey:(£~#,~#,~#M;ltffWffl~i=p~~"~*a~#i=p 

~ ~ , }j~ ,z,. PI 1:E ---t M - --t Ll J:::. ~ J£ M C f9tl :!lrH~ ~ J£ M , ~ ffi ~ fi.X ~ !Et C ASIC ) , f,WJm 
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PJ~li fl ~$JU ( FPGA) p,l(J&-'¥-{i %!ll:JJ.a ( DSP)) q=i 17-\fr m~tx{lt O 1A1T m J£1-z* 13'-J 

tx#PJ•W~~tE~ffmPJ~-~*'~~-tE!ll:JJ.&**tE~JJ.■ *1:Afio ~~. * 
~SA~~§-#§MttffmPJ~•~B'-Jttffm~~F~.m~tt•mPJ~•~§Mffl~ 

1Afi~*~SA*J3/fm~B'-Jtt*OOffi~o 
mooffi~~m~*~~*~SAB'-J~~~-~~L~OOB'-J~~o~~ffi~, §~ffitt 

~~Mm~m~ffiOOA~M~~~*~*HW~ilo 

Mt 00 i>t aJl 

001¾mSAm~-W~MW~~oomooo 
002¾mSAm~•waoo~~oomooo 
00 3 ¾mSAJMttJ°l~/J'[AjJEZ9J ~-13'-J~/J\rlR*JB)J)G-fflW!tllR*OO 00 0 

004¾mSA~reH~xt#§m@M~~F±ffift!R~B'-Jm~MW&B<J~~B'-JmOOo 
oos¾mSA~reH~xt#§m@M~~F~tmntR~B'-Jm~mwaB'-J~-~~oom 

oo 6 ¾iJi13A~WcH~x1~1tm §m@M~*F±tff-iWrntR*OOPJ~-JJ,:.t:J,Q.~~wcsvc) 

13'-J tJQ. ~ M 1iI~ a 13'-J ~ ,wo ITT m oo 0 

007¾mSA~fffl#~!ll:Jll!.tESVC*~m~W*B'-J@fflB<JOOo 
00 8 ¾ iJl 13Jj ft ffi § m@iE Z9J f H~ 00 ~ f ffl # ~ !l1: JJ. fr s V C * 5£ m ~ lil?, q=i 13'-J @ffl 13'-J 

009¾mSAfflr~/!l.½••~MB'-J-$,A*~~M~&B'-J~~~ttB<JOOo 
00 10 ¾iJl 13Jj ~\!!ic:oc ~Xff/J' [A]§ me.M~&tEffi19W !R~B<J¥1lffi1J<. fti/!l. q=i@ffi 

~m@A~-~~*~--ffl~J!l.B<JiEZ91~:lt*:ltl3'-Jm~MW&B'-J~~B'-JmOOo 
00 11 ¾ iJi a}j t~ ~ !Hf lil?, a tE ~ $J1r !'13] ~ fi!?i $J1r 13'-J !R * ~ 1A 1r § m@ili Z9J 1 ~ 1~ 00 tt li r:p 13'-J 

~ m: 'l'i~ft 13'-Jmt~ oo 0 

00 12 ¾ fil SA 1JQ. ~ M li!?i a tE ~ $J1r fs] ~ li!?i $J1r 13'-J !R ~ ~ 1t ffi tli ii-A fi f iff iE z-JJ 1~ 1~ iii 5G 
* m 1T f ffl fll iE M 1 H~ 13'-J tt li q=i 13'-J ~ m 'ti~ {t 13'-J yfrE li 00 0 

oo 13 ¾fil aJ.J m~Mfi1?,a:ar¥:ato11<. fttl!l. * ffi /]' [AjM~•*1'A1r § m@iEZ9J *~ 
1~ 1¥1 tt ~ q=i 13'-J ~ m 'ti~ 11: i¥J 1JiE ~ oo 0 

J!-#-1s~-}J"i( 

A~ L , *~SA ¾ tt X't x 1~ t:JQ. ~Pi M fi!?i a q=i l¥J t:r: iE Z9J 1 ~ 1~ ffi ~tl !R ~ ITT § ili@M ~ l¥J 1JQ. 
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~N--liijtJi* o 1:iJ @ffi ~IBM-1H~tm~tl jg:§R:1¥.J § m@tJgmi*• iWiffiW!tltl1iffl't'iiLI~ ~f~~* 

tto eyi;1)~~~--miffiA, ~~. ~~fil,~~~fil,*jg:§R;(MB)filMjg~filo 

-miffiA*•ey133-~ftfr~-~1¥.JQ~~001iffl~~OOo~#. PJ~+m~~~l¥.J~~ 

~~ to IM*~ 'tt fr M fiij ft-MU 1iffj IE m A*. 0 

frffi-tJg~tlA r' m~NM~ft ey@ffi t~mUIBM-1H~ ~%JVGt~iliiqj1H~ffiW!tl jg~ 0 

fr m = - ~ m 5:-t r , im~ m¥-liij ft ey ~~ ijl m,J IB iJJ 1H~ JJo _t W15'1- - mi ft @m + Jifr J£ ~ IB iJJ -1r 

1~ ffi W!tl jg :§R: o W15'1-tJt mi ft PJ A«~ [qJ t~ tL ¥ f7tl * iJL 3r ~ W15'1- tJg mi ft 1:iJ .:Yv f~ ~ - mi :ff , 

fr~r~i£~, x&ey-~jJfffltJgmiftofr-~-~r, fffl-miftPJ.:Yv3**~tJg 

~ft O frffi =tJg~ffi:i:tr, fJli!;NM-liijft PJ@ffl Ej ;kjlPlUiliiqj 1H~tJgmiftm ~ s{_J t915'r-mi ft 

BX im ii 1t m tJi -g- JiJr ~ ~ wo IB zqJ * r 1~ tJg ~ ft 1=j m ~ im 5'1- tJg mitt s<.J ~ [qj - mi ft 0 

fr - j):b 'tt ~ r , ey fr~ IBM -1r 1~ =rm ~,rn jg :§R: s<.J 1t f to~ 1t ti rtJ J::.@ m ~ [qj tJg mi ft o * 
~**•~+A«•~••M1iffi~l¥.JIBMrtJA*A,ey@ffl~~3**~tJgmi:ffl¥.Jfffl 

-~ft, ITO~rA~*~••M1iffl~l¥.JIBMrtJA*A,PJ@ffl~~2*m~tJg~:ffs<.J~ 

ffi-mi:ffC~~. ~tttt-mift)o3fj£~[ql-mi:ffPJ~~%-8<.JM%~ffl*AtJg~:ff 

!¥]-$%a 

§m@-~PJ-~m'.%ffiAto•~~·o¥~**• PJ~MBMjg~m*@ffl§m 

@-~. MITO•~~~jg~1¥.JM~ffitJgmio*jg*(MB)eyffi~m~~0016~16 • 

• jg±~' ITO jg ~MT jg:§R: ey m rt§'1~t1/J\ jg±~ 0 ITO iL ~ $~ Bt ( ITO ~~1::$B1faJ)' ey 

@ffi-*M~[ql-~, MITO~~~*tto 

~ 5'r , ey ~:tf tl ~ .-pij 1i *@ffl r iii Jil. tl ~ M ~ Jil. ey ~fitfiJc tl ~ 0 tzo J::. }( Jifr. ,& ' ill M 

*H~ tJg ~. 1=j tN 5'1-tJg~. ey lB[ tJi *' ITO~~. m ~~@m ' M ITO *-W ~i1~ j[ * 'tt O ¥ 

{9tl * iJl , x1 + ey mi m tl~ iAiu ~ , ~ tli * 00 ill M 1H~ -mi fttl ~ ey 1~ ~~ t,& ~ 1¥.J ill M-1H~ 

i~ mi :ff l:j • 5'r tJg mitt c fJtl tzo , f m tJg mi• ) o 

l!1 1 :Ji'dJt oot-m~~~l:jfff~~*m 10 1¥.Jmoo O tzo oo 1 ~ m~, *tJE 10 'E1.*~~1r 12, 

X~EEim1~1~ili! 16 rtJf~q5e~lr 141{:~f&~liijs<.Jt-Jl~No ~~Ir 12 PJ1¾~tlfiN~ 18, tl 

i!;,W~-pijft 20 ;f0{{'~ft 220 fr-!l:b1Jffi~, ,({'~ft 22 PJ7v7ett{{'~:ff o m~~I[ 14 ey 

1¾**q5<:ft 24, tl~M~• 26 ;f0tJ\1~~~~1[ 280 fr-!1:btfffi~' t~~ft 24 PJ7v7e 

ttm~ft, ~~:JGttimffi~~¥~m~s<.J:JGttm~fto*m1oey~relr~~~~IBM 

-1r1~tmtOWjg:§R:st § m@tJgmi ~c&*tl'.9tmil:tn~~~~•M# o 

tl ~NM -pij :ff 26 ey ~ ill iqJ *H~ @ffl T fj\1 ~ $.dr ~ 00 jg tk: ~ F 1:. tN W!Hm ~jg* , Ji § m 

@:1:-!!1 iffi.1. ill M 1r 1~ ~ ~ T-~ :ff tl it*•~~ ffi -tJg ~ ft ffi it~ ffi = tJg mi ft ffi 3:-t@ffl r 
9 
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Jifi j£ iR ~ i::p oo 'ffl;-# ., fr m = - tt • tl ie r , 1.m@1 NHij • 26 m EI m: m :1:-tl! ~~ wu,r - tt m 
ffl-y-.t!:~1,W,@1!R~o frffi--tt•tlier, f,W,~]ifrllHijff 26 mmffl:kJM!J!IJ:iEiJJ:tHt, ;ttpJ 

g*P'Jffi-ttC~*:iEiJJ~-fr~ffmm,*f~m~M1'fi::p#~%~--~li:)ofr 
ffi = - tt ff tl Ar , t.m lOO fi {i"ij :ff 26 "i:lJ ~~ :iE iJJ :tHt JJO .1::. WL>'r ¥mi&: :ff m ffl r ~ ili zgj f H~ ffi 
~IR~o*M*m, ~*¥lt--"i:lJ~fffl-tt:ffo~#. frffi=¥Jttt•fflier, m~M 
iij • 2 6 ey@ J=!=Ff fAJ oo ¥Jt tt • , m j£ ¥Jt tt • t.El ~ :kJM !J!IJ ili ~Jr~ Ht~ wi 7r ¥Jt tt c W1J :!li:i , f ~~ ) o 

m~M~ft26"i:lJfr~IR~,~*IR~,~~~~~~~~~l::.§m@~~-iliM 
* H~ 0 - •• tl A~. ey ~ T ( Wu :!lo ' EE m. ~ iij ft 2 0 ) ~ tiij fr t.m. ~Yl i::p 00 ft~ 0 * f~tl 

* iJL ti ~_m ~ W :ff 20 ey fr t}: ~ tiij 001,W,@1 i::p g * 1~ ~ t.m • frllffiij ff 26 @ ~ • ili Z9J f H~ Q,l@ 
fflffl--ttffffiie~~-=-tt:ffffiA00ffi~,*♦~;tt~ffi¼o~#.m•MW:ff26 

"i:lJ~r~f,W,@1~00-~~-~Q,tJ::.~tt00%fi.lli¥Jt.:ffffiie~Jlo¥M*m,m~M 
~ff26"i:lJ%fitEMW€~~00~~~oom•iR~. Q,l-~~~@@fflffi=¥Jt•fflieo 

fr•--·••rtr.~rA~%~--ffiOOillM~•· m~MW:ff26"i:lJCM~) 
ffl P'Jffit~•*@fflj;JM!JllJIBMiH~o *Wtl*m, fr H.264/MPEG-4 ffi 10 $% C r€5~f,W,~,m~ 
tiij C AV c) ) :1J ~ i::p , ffl r a ½fl• 1:s'r Ir !ll: P'J ffi-f~. 00 ili ~)J iHt ¥Jt. • "i:lJ gm 6 % m ~ 

-••o%m~OO-§W*ffi~-~l::.*~¥lt-•m~OO~•oo•§o~A~~~%m 
~-§00-tt:ffffl~, A~~r€5%m~•§oo-~•m*gm~~~OO¥Jt•:ffo ~.tlt. 
~2%m~¥Jt•:ff~3%m~¥Jt-ftffl~, 6%•~-tt•§m~~~OO-tt:ffo 

tEffi=¥lt-:ffffirtr, t.m•MW:ff26"i:lJ@ffiW:l*-••• ~~fffl¥lttt:ffa¥M 
*m,mj£fffl¥ltttff"i:lJ§m3%m~¥Jt~ffoPTtEffi=¥ltttffffiierm~mj£fffl~ 

• • 1t 1g W17r ~• •, -wu :!li:i , ~ ili M f H~ -• • z 7r O ~ *, ey ~ f m-• • ~ ffl r iJM 
mu ili z;JJ * r 1t oo P'J nu ¥Jt • • tli ~ 0 ili Mfr 1t i::p Jifi ft m oo tli ~ ie ¥Jt •ft~ .ut * ~ ~ fAJ oo ¥Jt • 
:ffCM~,2%m~--•),fflrfr~W••~li=!ll:P'Jffi-••o~mtt2%m~-­
:ff~~~tt-•:ffo ~.tlt. m•Mw•26m@ffiOOffi=-~•fflie"i:lJ§*Wtt~fflili 
~JJ fr 1~ ¥Jt ••lo~ :>1r f m ~ • • , ~ m tt 1i m tli ~ ili iJJ fr 1t ~ f m oo ~ fAJ ¥Jt ~ • , w@ 
ffl ili i)J fr 1~ ¥Jt •• ;rll f ffl ¥Jt• ft M * 0 fr tJ:-'tf (JL r ' Wtl !ill f ffl 00 W17r ~~~fr ffi = ~ 

tt • • ie rm 1~ oo o 

frffi=-tt•fflier, m~M~•26"i:lJ~fm¥Jt•B@ffirM~%•ffA~•• 
••ff•mOOiliZ9J~t00M~mmo~#,~rtE*fmmffl~ffmmi::pA~•-•• 
ff•mooiliM~t."i:lJa*f•m~~~•m~M1'fi::p@ffiM~3*•~~••oofm 
-••o~*illZ9J~ta.ut~mmi::pA~%•ff•m.~~PT@ffi~~~~tt¥Jttt•OO 
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2 7t t~ :!kill M -1r1~ ~~. I;)_ tEfifr~ tl& a{]~ d>-w q:t itt 1T P-.1 ffi O m T ftM 1'tl & q:t. A 

~*~••M•&a{]IBM~I,eyttm*n•&ffi*fm&M*&ffl2**:!kP-JffiM~ 
-0~~~.mrtE~~-&q:tWJl~-~--M•&~IBM~•· eytE~n-&ffi* 
f ~l& M w q:i &ffl f ffl -~ ft o 

*~*-m,~IBM~ItE*f•J!lq:iffi~---•~WHa*n•&q:iffi~Jt~­
•QW~, m~M~ft26eytE*f•&q:t@fflfffl~~ft, HtE~n•&q:t@fflM~ 

~ttttM~•a{J2Jt~:!kM~•o~*' ~IBM~t:a~B-&q:iffi~m•••QWH 
tE*f~&q:tffi~*•••Qw~, m~•~•26ey:a*n•&q:t@fflfffl~~•· 
HtE*f-&q:t@ffl~~~ttttM~•a{J2Jt*:!kM~fto~*• m~M~ft26eytE 
M~-&q:iW@fflffflM~•QXP-JffiM~B,mIBM~Ia{]m~M•&QX7t~M-&rm 

§m@•~•~•cM~, 1;1~m,~ff~m,*~~cMe)mQX~~m)ey• 
~~~tf$l□~~tf$Mw o Jiitt Eim&M~, ~1/fj~B-.t Crffi~£1;1½$BtfsJ jJ£ftll ), 

ey~~im7rQX~ JPJM~@ffl r$'A' ~ff~' MB QX~~' JA rm•&~~im7Hf~ 0 rtl'J-:1:ili 

i~, ffi-M~ ;tjtj_\'.; ey ~-- ~tm7r ~~ft, rm ffi =•~ ffij_\'.; ey trn rlfi ~ tm7r •~ •* • ~ ~ li!?i 
~$o~L~m-&, :a-~noo~, im*M~•eyjJ~ffl~~-offfl~~fteym• 
d>~rr13 ~~* § t}.illM*r1~ffi~tl~~~t1-t.llgkFQXAB1~~~ffl o 

m~M~ft26ey~§m@M~tt*&fflr•~m~~~~ey-M(m~otE-~ffl 
?5r.T, 1JQ.~f¥Hi!?,ft 26 eytJiit-IBM1H~M~ft~fffl~~ft, rm~J&@fflm©ca{]M~ft, 
IA rm itt- iv ~ 1~ ~3'i~ 't':L :!j5,fgtl * i,JL x1" r PT. Ml m ~ ~ li!?, C sv C), m ~Yi fH!?, ft 26 ey t}. 
We W 1;1@ffl x M=WI 1--t.~~ a{] tliit j:\'.;t}.f fflIBM 1H~M~ftffi~ o 

tEOOla{]~M~, Ji!IBIBm16ey§mffW~ttQX~ttJi!IB.¢, M~M~C~) 
~~QX-~QX-~1;1L~~#~tt, QX*~tt~~tt-¢a{]ff~ffl*offi~l6ey~~ 
~rJtffla{]~~CM~, ~~~~,J~~~QX~~~~~~½~~~)~-$7toJi! 

IBIBm16Jii~~~ffWit-ma{]JilIB•¢QX*~JPJJiiIB•¢~•it-, fflr~~~~fflM 
B~W 121'½~JLl*~~W l4o 

B~W 12 ?'=1=:foF.Ff-1'½$JwiU § ~~w 14 8{]1!,Q.~gl O ~rm' :a-.ll:~'tt'5c. T' ~w 12, 14 

eyl;J_j(¢Lxt~a{]hA~1to :!j5,Wtl*-ill., ~W 12, 14 ~a{]~-*eyg*m~~li!?il□M 

~ tli 1tJ:: o ~ lit , * tJE 10 ey 3t t~ tJQ. ~ ~ W 12, 14 z fsJ a{]•~ QX ~ ~ 1JQ. ~ff! 1'½ ~, l;! C 1YLl !llJ ) 
fflrm~~j:\'.;#$Jw,~~Jffl~m~~~o 

m~B18PT§*m~M~~W,~~-~~-~l;!Lm~fflm,*~~~M~~ 
11 
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1¥Jm~1¥Jm~~~M#*§m~~~~~wl¥JHffim~~Ao~A~-wnh~,m~ 
•1smF~£rrr~moo%1¥J~ffl~A•m~, MHffim~~rr~mF~1¥Jm~1¥Jffl 
~ofr-~M&r, ~*m~•I8£fflm, W~&-WI2ffi~~-WI4PJ%~mffl 

1¥Jfflm~mMm~~m, ~*~£MB~x~~~.MABx~~m•Wo~~. fr­

~hffi*·*~OO*mm:1£1¥Jtt*PJ"frB~x~~m•W¥~mcM~, •~~m¥~ 
1ft) ~ ~ Jjfil O tE ~-'tt & r ' ~ tm t@ JIJ ' tffl tm tt JIJ M it~ mF ~ l¥J 1.m!J;ffi PJ EB i.m~ ~ lil?,@ 

20 ~lil?J, 1J_;=gr~rn1t•• 22, 1tm: 16 to~~• 24 JA1.m!J;m••w 121t•iu:t.m~~~ 

•w 14 l¥Jt.m~NH1?J@26o Jni~-Jt 28 PJ~*$f*H~•1t*l¥Jff-*, f~tl"$ZD~~H~ 

~ (LCD), ~~-=f-H~@Mffffttt:3/t=t&~ COLED) H7F@o 

fr*~oo1¥J-~hffi*,m~~w@2offlm~mw@26PJ~~1t~~~PJ•mm 

~~111?,~~fij:5::fB], a,tfB]f□ IM1iajU:t (SNR) PJ"•nJct~L ~iil?,@ 20 t□ fiiil?,@26 PJ~tt 

~~£~mffi-~M-~~_tm•m~~m1¥J~w--~•ffiMW,*~~~#~m1¥JPJ" 

• m -t1 0 x1 rm• n)[ ~ iil?J • £ iiili m ~ • Jl. ff~ /J, mt it m 1¥J i.m tm ~ ffl O - ~ M - --t ~ _t ~ 

~mffla~*~ffi~~~~~l¥J:S::~, ~~MSNRmo 

t.m~~fi"l?,@ 20 f□ t.mffifflfffljiiil?,@ 26 PJ°fiffl'Wtl"$ZD MPEG-2, MPEG-4, ITU-T H.263 M 

ITU-T H.264/MPEG-4 ~ 10 $51 (AVC) ~t.mtmlli•t5Fi'1Erm~1t O ~~00 1 * *M~, 

~tE-~hffi*, m~~W@2o®m~MW@22PJ"5t~~ff~~W-®MW@-~. 

ll~*m31¥J MUX-DEMUX 1¥'-5t~AB1£14t□ ~14, ~~1[:;ttffl~ffltlrtMJ¥!.Mt~fflml 

* 1¥Jff t9Jt□ t.mt9JMW 1¥J~ii1?, o ~□ *mffl !¥Ji!, MUX-DEMUX 1¥'-5tPJ":il;)ffl ITU H.223 $ ~ 

~ ffl @ tJJ, i5l ~AB ID i5l C f9tlfm , ffl? ~ ffl ffl. tJJ. i5l CUD P ) ) o 

H.26415FfiEB ITU-T t.m~~lil?J~%%.§.,5f□ ISO/IEC :iE~001~~%t.§. CMPEG) :rf-Jt, 

1t A 1Blf$A ~--&rt.mffim Iii ~A (JVT) 1¥Jir1tfflt,Rl¥JF ~ 0 B 1AA 2005 ~ 3 JJ l¥J ITU-T ~ix 
H.264 "'-JN:1_mll]r~~*l¥Jr,,umt_m~~W (Advanced video coding for generic audiovisual 

services)" * m:1£ H.264 t5Ftl, J=ifi:l£15Flifr*X * ey~~A H.264 15F11EM H.264 i.w.m, 

MW H.264/ AVC t5FtiBJU.W.m O :(::E-11:t.hffi *, *~ 00 * mm:1£1¥J1~*PJ@ffl r:kf$:Jl;Jffl 

H.264 f5Ffil¥J.Jt, ~**~:kf$:Jl;Jffl H.264 15Ftll¥JJt:B•W o 

~irtl~ Iii fV... CJVT) ~if /A-$x1 H.264/MPEG-4 AVC 1¥)1:iJ.]l")(f_mtffl~lil?, (SVC) 

jf Ma H.264/MPEG-4AVC ,5flJ~J[:itt:it SVC 1JMM#l¥J~m¥~ir¥~ CJD) 1¥J~Ao EB 

JVT -e:1J~1¥J~--&rPJ"•m1.mt9Jtl~ (JSVM) ~Jjfil1j¾PJ".JJ")(t_m~*1fffl !¥JI~, J=ifi:i£I~ 

PJ"tE~~I0~fflr*1t~~mm:l£1¥J~#~Wff*o~TSVCl¥JW~m~PJtE~ir¥ 

~X~*ft~, ll.00-~™•tt~ir¥~7(ID7)*ft~,ID71¥J~#£ffi~~-~-
12 



200780038000.9 

(Thomas Wiegand), ;Jll~ • ¥Y5fLl>C (Gary Sullivan), *lLl* • ~~ (Julien Reichel).,, ~ 

ftE, • jj(f.1[,1!}z ( Heiko Schwarz) fl] !:b ~ SIE:Wf • tl,~, ( Mathias Wien) ( "SVC 11iiT 00 ~ii-¥ 

~ 7 (~ 2 h/i) CJoint Draft 7 of SVC Amendment (revision 2))", JVT-T201r2, 20061f: 7 

JL Sl 1iz: ~ :ti , ~ :l:il! 5¥Ll ) o 

tE - .Ll:h 1I ID q=i , x1 r i.w. t.w, :ti , * tt a}j i!ll ~ x1 ±~Bi ~ H .2 64 i.w. t®1 ~ ii1?7 oo @ ffl , ldl 11 

ffl M:11= T-J tt*tJFrl TIA-1099 (" FLO i.m m ") l:±:1hli001J. 1W rt] ~If% (FLO)~ q=i *Di.mm(" ffl 

r :l:il! ID f$ M $ *l 1-t $ ffl 00 fJ. 1W rt] ii! IE%~ q=i * D ~ m (Forward Link Only Air Interface 

Specification for Terrestrial Mo bile Multimedia Multicast)") * tE :l:fu ID f$ M $ *I 1* $ ffl 

( TM3) *€;Jc q=i 1'½im.~ ait.W.@JJj~* 0 FLO i.mm'§ * ~ JEmii- FLO ~ q=i * D 00{fU1iti:g-¥!flJ 

m5<.ld1Edolfnl?,~JJI!.00~fytio M#, 1:iJ~ffl19ti~IJ DVB-H C~-'¥t.W.t.m,ffi--=f-ff~) ... ISDB-T 

( ~-g-Jj~*~ -'¥,:tl-:1:fu ID~) M DMB (. -'¥*l1*,ffl) ~:Jt:'Et~m*rfflt.W.!®L ~Jlt' 

tE-~ffl~~. ~*w121:iJ!dl~f$M~~~~. ~~~~mm*w-=¥-ffm,m~ffi~ 

#•m*BMm~rfflS*Bo~W,*Jt~q=imffl~OOtt*~~rffW~JE~~OO, 

ffl , $ ffl M B x1 B * iJE o 

ey~m~•~u2o~m•m~B26&-#~jj(f.7'J-~M-~idlL•~m•,•-'¥ 

1i~~JJI!.B (DSP), ~ffl-JvZEt!.!E% (ASIC), f,W.:f:}h1:iJ·l~f1~$!iLl (FPGA), ~~:iz$~, 

~#,~#,~#MJt:ffWfflii-o ~Jlt, *xq=imffl~OOtt*J:iJtE-~M-~idlL•JvZ 

Et!.ffl*W~~jjfil,m~-~M-~~L-JvZEt!.ffl*W~~~T-J-JvZEt!.ffl*WoJJt•JvZEt!. 

~*WJ:iJ-~rmffi*W(~~. ~~mffi*W-=¥-Nm)~om~~~B2o~m~M 

~B26q=i00&-#1:iJ'§*tE-~M-~idlL~~BMM~Bq=i, :Jt:ff-#1:iJITT-Jffi-g­

~-nl?7B!Mn1?7B (CODEC) OO-W?t~ii-tEt§@OOf$M*W, i,J r'*W, ,:ti*W" 

jj~ *BM~ f~ 1m q=i o ~ ;,~ , t.W.~ ~ * W 12 flJ t.W.t.w ti 45C * Jl[ 14 &-# 1:iJ ~ ffl 'tf ~ ,g 15- ffl 

rf'½-~*45(~-?i"1?,mt.wOOm3iJWJ1M, Mifla, @1$~~-- ~tffi:~]J)(J(ffffi 14, -§13" JE ldl 

~ff~~mffiOOM~C~)~~ffl#~~~o~W,AT£r~~. 001q=i*~~Jlt~ 

f_§_ 14 0 

m~~~,g*-~~m~Mom~•~u2ox1~~m~M~OO-•IR~:it.tfi•IT, 

~ 11! x1 t.W. t.w. ffl :it.t 1T ~ fil?, 0 t.W. ~ lR m ey Jl. ~ fifil JE M ~ 1-t 00 * /J\ ' Ji 1:iJ ti ffl 1§' IE 00. lil?, tJF 

ftEtf:7(/J\L~Jifr~l~L ~fyti*iJL ITU-T H.264 fJFi'1t~ff~~rr!Rm:1(/J, (fyti~O, x1r~ 

fl ?t ii A 16 * 16, 8 * 8.. 4 * 4, lix1 r Bfl %ii A 8 x 8) 00 $.di~ m ~tl , ldl & ~ frp lR 

~*/J, (fti~o, x1-=r~11t?tiiT-J 16 * 16, 16 * s, s * 16, s * s, s * 4, 4 * s & 4 

* 4, lix1rB&?tiiT-Jx-t@oo~tt ttfytl~ntoo*/J\) 00$.dlfBJmwrn o $Jt/J, 001.w.~iRm ey 
13 
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~~~tt00*ffl$, _§_eyfflrm•MOO§*~~m~~~OONH 0 -tt**• eyffi*IK 
tk:lO~lrfi~/j\ IK:tk:m~t~-!Ktk:o fr-JJ:btw{JL r > ~/J\ 1K * ey*if$ ~ T IK:tk: 0 frffi~tl J§' 

:tzo ~ 1.t ffl rjl_91 11g _ I 6 X 16 ffi i,Y!tl ;f-jt A , ]~ ¼ ey x1 8 X 8 JJt ~ 1K :tk; ~ 4 X 4 Jl ~ 1K tk: 1A. 1-f 1t ~ , 

_§_eyffi~*1t~~fflr~m*•~~m*A004X4!K:tk;~DC~-a 
002¾*~m••wa2oOO~~oomooamffi•wa2oey1Afim•MiigOO!K:tk:~ 

M11g•w~Moo•wc11gw•w~a~OOffl~*~&~~~~~m~~11goom•~oo~ 

00%~oMOO•W*8~00Bm*~&~~~®filM!ig~m•~oo~OO%~ox1rMOO 
•w. m••wa201AtrillZ9Jffl#Llffl~~rem•IKtk:fr~~~~~LlL®iliMzoo 
00t$i}J 0 

~002~m~. m••wa20~~~-W~m•Miig003$m•1KtR:21ofr002 
OO~Wtl ~, t~tl;_ooffifi~a 20 §*iEZ9J1i!iit •:iG 23, ~~rpJ1%1¥fita 25, iliZ9JtH~.lf!.:iG 21, 

!K:tk:~~•5t 29, :1t11.•5t 31-. ~A11..lf!.5t 33., ~~:t~•5t 35 tom•ii~•5t 370 *~ 
*ffi ffi ii~• 20 ff ,g * hu 1! a 3 9 to JJo 1! • 41o oo 2 * ~ m r *~ *ffi 1K tk: oo rp_91 rsJ • ii~ oo *~ • ffi 
wa2oOO~OOffimffl#c~ff~TDr*~fr002~*~~,~m•ffiwa2o~ey,g 

*fflr-~m-lK:tk:~Miig.WOO~OOffimffl#o 
JEZ9Jffl#.lf!.:iG23fflm•IKtk:21~-~~-~LlL®ilim~M~~IK:tk:~fi~~Ll 

1'=1:-~~-~LlLillZ9JfAJ:lto ey}A~~$_911¥fita 25 tft~JiJr~1~filrpJno x-frey~:j~JJ, 
(fytlfzo, 16X16-. 16X8, 8Xl6, 8X8 ~J~>J,OO!Ktk:::t:/J,) OO!Ktk:, ey:J=Alrilil9J1i!iito 

illMffl#•~23c~~)~r~•~•mruwm~®iliM~•~m~re3$m•1K* 
2100IK~, _§_~~m~IK~z0000N3ofr~~~L, iliZ9Jffl#.5t23F1:ffi~~~ 
{fl.3 00 Arato $A~ OOilii}J rtJ :Ito 

iliMrtJAeyA~~~*~IZY*z-•~ffi~&.~~ft~~~OOffi~m. MWft~ 
mtJm ffi fi~. 20 RLU* Jl ~ rs] T. • 1~ ~ 1fl. H 00 ffi ~ m 00 jg Z9J ' _§_ lJH~ ~ f* ~ ffi ~tl 1K * 0 

3 {_t ffl A~* ~ 1~ • 111 00 :iE Z9J fAJ A ~ , ey fr ill Z9J t H~ .lf!. ic 2 7 ~ itr 1-f 11g 1ffi ~ 1't c ~ f~tl * 
*' fr AVC/H.264 f~rl~, ~ T ~t~~{~-{fl.Jf~OO;r.J!l1i%, ey{_tfflJl~*~ ( 1, -5, 
20, 20, -5, 1) /32 00 6 *t~~MHP-1 (Wiener) M~ao ~ T~t~IZY*z-1~-Nlf!x.c~~ 

mffi%, ey~fflx-t••••Nlf!x.cOOffi~~--Nlf!x.c~iigffifflOO~ttttM~o~tttt 
-~-~ey ffl rx1~&*A~*~1t• iig M~, ~&*:ltey Jl~~~:iz5: 11s 1l.ffilift.i& o 

iliMffl#.5t23~ffl~$~amru*m~mrm~IK~~-ttiliZ9JfAJ:lto~fflm 
t~ 00 ili i}J fAJ A , ili Z9J t H~ .lf!. 5t 2 7 3m tt :iE Z9J t H~ W % JJX ffi ~tl m • IK ~ o fr JJo i! a 3 9 !x.c , 
t~-ffifi-!3a 20 3mrl)>A@:~t3Htlt~~!Ktk: 21 ~¾EB:IEZ9JtH~•jc 27 f'=1:00rw~tlt~~IK 

14 
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tk:rm%~~*m~IR~olR~~~~~29~~~@fflr~*IR~o•~-~31•~~ 
1~ ~ ft ij_ :itt- iv~ /J, 1ir ~ $ o ffi ~ iil?J • ~ 3 7 xt t2 • 1-t 1¥1 ~ ft J1t ff ffi ~ iil?J ij_ £ :itt-W ~ 

+ ffr. ~ $ o t:J;Q. ffi M 111?, M 2 6 tA lf i2! • 11: ij_ 1JAiJ ~ ~ iil?J 1¥1 t:J;Q. ffi o 

i2!-~-~33ffii2!~~-~35*~@ffli2!-~ffii2!~~. ij_m~~*IRtk:o~~ 
ft 41 1f ~ :ffi>tiJ l¥J Jt *IR~ ~ EB ill~ iH~ • ~ 2 7 F 1:: l¥J ~ ili i}J 1 Ht l¥J t_w W!tl lR tk: f§ to , ij_ 

f'=1::~m~mffi1Rtk:!j_~MtE#*M~MB25q:iom~~m~mffilR~EBillM~*• 

~ 2 3 fl] ill~ * H~. ~ 2 7 m * xt J§ ~ t:J;Q. !f.W ~In q:i l¥J lR tk: * 1T ~ li1?, 0 
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-1'#~1Rtk:, ~*till5f!alfiJIRtk:~-XJl.~rYlW!tll¥J, ll~-z,.1ffl~WJ-1'#*1Rtk:o tE H.264 q:i, 
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{il ft 25 q:i l¥J #*~In 1¥1 •• 11L 

003~m~~MA«~~illMrt1•1¥JIRtk:%~-ffiMIR~l¥J0001:E0031¥J~mq:i, 
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9=lft~M~tilu~CP~B)IR*B"1fi~o 

a004B"1~~9=l, mm~•*32~mm~@fflr~tilu~oom~~F~~•~oo~ 
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7.0ffl-d~MtlAs<J~~--A1R:ffiat, iliM1H~tlm 30 ~*iliiJJ1H~•jc 42 Ll:t£:3G 
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1i%eyjg H.264/AVC tJFt'{Er:pJiJr1'~JE~t2.Sfiftffi~Y!tl CsmoothedPred) h1l:tJFo l:l}lliffJ:l:-tl!.iJL ~ 
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2 6C ilii tt x-t * El s V c {tr mt l¥J :!fl 5_/n B uU,tt lit 1r M ti.!?,* !liAtJ fO ~ 7F $x ~ ~ fB] )} 1}fF¥ l¥J t~ ~_w 
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littl~1clWB MB l¥J MB ffi:rt-. IBMltJ~fo~~OOJ=r~5l o 

§~ffl~oom•mttat,:ifl~B*7F~OO)tm$~f£~~1clWBW~l¥J~OO)tm 

$1¥J~-ffi%ofr~Mm~,frffl£~~*1WBMBffigffifB00ffiMi:pz..-ru-.mm~ 

f~L~ lit 1T __t !fX 1¥ o ~ 'Wtl * iJl , § ~ fB] ey. 1b. tt ~ f" 71 2: I C = 5t ~ fB] ey. fi>l 'ti ) S-j" , fr 

~--J3l.i:piliirl~f"2x1"£~~1clWBMBffiglitfi__t!fXffo~*£~~1clWBMBJl. 

~ffit(;_8X8 (MODE_8X8) CJl.~12],t- 8X8 IR~1¥J~BfBJf]!~1Jltl1¥J*IR~), }3~,z,.~.r.ltX 

ff l¥J1,W.tJ;]Ht%frx-t@wlt~~iA~12!11'-*IR~ C *Jl.~;j;jt:it_I6 x 16) o 

svci:p~.3t~~-mOOffiM~~.ft*ffiMol=lJ~£~~1c-ru-mi:p1¥J-~ft*IR~ 

J::jx-j"@1¥Ji@5_/nBJi*IR~ffl~ 0 x-t-r-JZ.tl:~[R~, @fflJii*t,WW!tll=lJ~/j'>:lfl5mBft*,m~* 

&lit~-li.!?,'t'if3~ o fr SVC i:p, 1t:ffl-1frh1tf1Fft*ffiW!tl (ResPred) *t~7FJii*ffiiJJ!tl~~1Et 

1.t'.ffl o 5ZOJAJ BL IiFJttt (BLskip), Jii*ffiW!tl (ResPred) -f:B~~li.!?,71*[R~~m-1:t5t~o 

:tio *Ji,* ffi W!~ C ResPred) = I , }3~ ,z,. fr /A ±@sln B Ji*~~£ tiili ~ 1c 1W B ft* IR ~ Z.. fr§ x1 

i@5!aBJii*:itt1r~W o 

~~.f.JTm§~x-t:ifl~BlitfiMW,~•MWft26C1=iJ"ffl£~~*1WBJii*IR~ 

~ tm .¥U ffi 5_/n B o ~ ~ 00 6, *Wtl * fil, :!lo* Ji,* ffi W!tl C ResPred) = L JJ~ ,z,. tJJ ~ ff 54 ffl 

£1iili~1clW BJi* C 00 6 i:p l¥J "£litliBft* ") m1~.¥U;b□ 1*e SL }]□ 1~- s 1 x1ffislnmti 

* ( 00 6 i:p l¥J " ft* ,, ) 10 ffi W!tl IR~ ( 00 6 i::p l¥J " f]! W!tl ,, ) lit 1T 31< f□ 0 -ti s V C 'tf mm ~I: ' 

005~7F~Ml¥1tt*.~)G§*ffl~ffl£~mJii*m~~~~1*el¥JtJJ~Bssl¥J*7Fo 

~rm. ~Mf0041¥JtJJ~Bso, tJJ~Bs4&ffl-r-fil~l¥1§1¥J, £L~~-~£~mft* 

1¥J~~1:lJ"f.J$x~~~. £L~fflEl3~~tJJ~-~~o 

~*~ffl~OOl=lJ•mtt,.¼frffl£~~*1WBft*ffi%ffl-r-mOOffiM.z..lW,X'Jm 

~ffi%litfi.r.!fX~ofr=5t~OOl=lJ.JJ>Cttl¥JMm~,SVC~ffl~~tt~~-*x1"ft*ffi 

%litfi.r.!fXffo~fs~i:pm~ffl1¥JmOOffiMl¥J~~m~eyc~~)fr~~~-~~ 
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(Thomas Wiegand), fJll1Il • tJ;'lLlX (Gary Sullivan),, *lLl~ • ~~ CJulien Reichel),, ~ 

~ • M!ItC~ (Heiko Schwarz) l□ ~w.ill?.:wi • tl,~, (Mathias Wien) 8<J "SVC f~iTB<JltRit 

~ ¾ 7 ( ffi 2 Jt&) CJoint Draft 7 of SVC Amendment (revision 2)) n CJVT-T201 r2, 2006 ~ 

7 J'j, ~m*tl, !11::f:-tt!,fLl) C JD7) q:i t]GfLl o 

£rft~ffi•.•~~~fffl#~csR)B<Jtt*ey@ffi+m~•~•q:i~*-wa 

*~fi!h'tif'f~~$Eflft~f§Jey~fb_ 1!1:o !WtJR¥ (Woo-Jin Han) B{j "~f~as<Jftffi~fffl#~ 

B<J 173 BL i&lit ( Modified IntraBL design using smoothed reference)" CJVT-R09lrl, 2006 

~ 1 J'j , ~ ~ , ~ ~ ) q:i #a i?E SR tt * 8<J ~ ,Wtl o :9Q 21s: 2t 00 9=1 JiJr tt'a :it 8<J ~ff~ JE $J 1 H~ ffi 

•~*B<J§m@~~B<Jm~•~a*ey~~~~rsRtt*B<J•~m~. ~A~~~~ 

~B<J~~ttottmLrX,rx~-g-007W#a:it~~SRtt*, 007~~00svcm~m 

~ i!h q:i B<J ~ 3f ffl # ~ ( SR) ~ :fJl B<J @ffi B<J 00 o 

fJftE~~#~ H.264/MPEG-4 * 10 mHt AVC tf-11t~~Wi:it*~21s:2t00~.ll:h1Jffis<J~f 

ffl:1Ez;JJ1H~~~- 52 B<J~,Wtl~nffi7J¾8<J~llio §f5t, ~r~A (1) ~~x-t H.264/MPEG-4 

ffi 10 $% AVC t~fls<J SVC¥° Ji:B<Jt£.3fffl#~JE~ff~%:!:-tt!,#a:i£7'J: 

(1) 

~q:io~~3M~~mq:is<J~~~*· s~~3fffl~~•B<J~m. P~~tm•tt~ 

~, uR ~ ~ 3 $ m ~ £1itfi BX. 5t $ m z. rBJ B<J LIJX ti :iE •, Jl Rb * ~ t£. :m: tiJ B<J 5Jt ~ ~ * o 

ti m * tt oo , Jffi. rt A-~ B<J ~ ~ JE • , ey :fl□ r WJ 1-t ~ rt, c 1 ) , J-A w 11ft tB ~ r ~ rt, c 2 ) = 

(2) 

Jffi.rttt•~~*~m~M-B<JffWa*.~~~~LlJX~B<J~ffl~ft~~*3¥ffls<J 

~i@M~~rt, c2) s"J s(uR(Rb))$%-m-1Jitlli~/J,f1L ~rt, c2) ey*It*-wffi1-t7'J ~ r~ 

rt, C 3 ) o B ffi ~ ~ 1:f ~ x.!M ~ JLl , Jffi. tt f5Ut ffi iJ!Ht % P 3¥ ffl , ey {~ff* § s R ~ :fJl B<J '11: f'f!3 

m~o ~ilt. £+ S(UR(Rb))eyJE%*~7'J UR(Rb)B<Jf!RJ:E, 1lftlliW.r~A (3): 

(3) 
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t± 1i 00 * m 7-K 1¥.J ~ - %t m ~ 1¥1 t{H;ldt tJL O £j @ffi t~ ~ ~ l¥J :iE Z9J 1H~ M co £j 3f m so l¥J SR 

ti* ffi & , f ffl :iE i}J 1H~ 1J! ~ M 5 2 Pf~ We Jlr Ll 3z: t~ ~ 1~ i:& l¥J ili M 1H~ MC' 0, ;1t tE ;,ts: Jt 

* *.&: ~ 7-J ~ f ffl ili Z9J 11-- 1~ 0 

00 7 ~ iJr. ll}j s V C :lfi sl:e m ~ fiij * l¥J ~ f m ~ ~ ( s R) ~ JJ.1¥.J 7-K frH1:.@ffl l¥J 00 0 £ l1}j 

~ :t-fu iJL 00 7 ~ 7-K t_m ~ M fiij M i::p l¥J ili Z9J 1H~ ~ JJ. , ;1t tiv & :tfH!L~ c Fz!: N ) i::p l¥J HU rPJ ~ ~ 

$91 51 A, 3 HU $91 5 1 B to,§ IP] ~ ~ $91 5 1 C, Ll & ¥ utll ~IB'c lW Fz!: C m N-1 ) i::p 1¥J lW IPJ ~ ~ $91 

53A, 3 Htr$91 53B to,§ IP] ~~$91 53C O 00 7 iJr. ll}j xx IP] ffiiJJW O ~rnj, ey ftffl-~n IP] _t 1¥] 

ffiitl 0 

1t 5t, 3 7'1 :lfi slilFz/: i::p 1¥.J~ JE MB 55B i9::ic1l*ffiWW C ResPred) 7Jlt;f-5frl BL !EJttt 

CBLskip) 7Jlt;f-W3~a,t, $1j!--7Jlt;f-~fffl~~ CSmoothedReO EB~uijM 20 1:tUio 3~ 

fffi~~ CSmoothedReO =l a,.t, *§¥itll~5tlWFzf: cm N-1) i::p1¥Jxt@%!R~ 57B l¥J 

Pf ij~ ~ _t }fX ff l¥J ili M IPJ :ii: U mv(MVb) ffi r xt :ttBi m C Fz!: N ) i::p l¥J 3 ITTf t_m ~ 13: ~ 5 5 B :ltt ff 

~ iij , ;1t i::p u mvO ~ m ili M IPJ :ii l¥J J=. JfX ff JE JI: o ~t 1It zv ~JtH~ 7-K 1'1 00 7 1¥1 00 i::p l¥J " ili Z9J W 

ft ffi " 5 9 A, 5 9 B o :tzri * :lfi si Fz/: s{] 5} tft $ £J ¥ filtl Fz!: l¥17t tlt $ 1§ IA] , }J~ ¼ U mv(MVb )= MVb o 

~~. m~_tlfXffiliffu~oLlM¥~mc~5'cHtrm)oo~~*m*_tlfXff~mmoo:lfi 

si Fzt: oo ?t tit* o 

m = , 1t ffl :iE iJJ w 1t ffl :iE ff s 9 A, s 9 B * Jifi ~ tB oo lE Z9J rPJ • , ~ rn JHi :1:1: ~ m1J ili Z9J 11--

1~ ~ ~ 68 :ltt1jl¥JiliM1H~, *F1::Blitl IR~ (P) 61o ffi-=-., x1* § ¥littl~5tHU Fz!: Cm 

N-0 1¥Jxt@1¥J~JKfzJJi*!R~ 57B (Rb) :itti'f .l=.lfXffLl$tff UR(Rb), ;1ti::p UR()7-JX'J~ 

* l¥J _t JfX ff XE ff O }-).. m IP] ¥ litll ~ * HU m N -1 * l¥J ~ ~ $91 5 3 A, 5 3 C * 1¥.J x1@ IR~ 5 7 A, 

57C l¥J ilii}J IP] :ii:$tff ~1KtzJ !¥]~* IR~ 57B O :tzo ** 1tffl ~ fa] pJffij$:•t1:., }j~ ¼ UR(r)=ro 

~t~J=.JfXif:-¥: B'-J !R~ UR(Rb)~JJIJi!JBlW!tl !R~ 61 C P) o .1lti~JJIJ G§ 7-1 ~*Blitl (ResPred) 7Jl 

~-~:icW1t1::, MW~~w~•c~~. 0061¥.JW~M54)ffi¥1itllm~*(AtE~ffl 

t5L T 7'1 ~_tlfXfl- wiR~ uR(Rb)) m~~nortM s 1o 

ffi 1211 , ~t f ffl ~ ~ M 63 C S ) @ ffi T lR ~ P+UR(Rb) Ll $t ff ~ f ffl IR ~ 65 

(S(P+UR(Rb)))o ~{Jtl;~iJr,, PfffiJl.~~~[1, 2, l]W 3 7J't~~11£J!!ir.m~Mffi11::3ffflt)!~ 

M63o1t5'ctE*5¥-1irPJ_1_ft~~tE~~1irPJ_1_x1*1R~(MB)*fitJ!~offili, ffiM 

Ji:& 0-S(P+UR(Rb)) (;lti::p o 7'131Wfil cm N) i::p1¥.J~tlf11R~) 7'1T31ill!tl~*· £1.tEfJ~:tzo 

~~, -~~-~~67~Amzvai::p*fi~~o~tESVCi::pl¥JSR~~pJffi*~~~ 

~tL SR ffiWlj!--~~~ft (f9tl:tzo, 5¥-ffl~~- 63) ~JJotEiliM1H~i::pP,Jrftffil¥.J1I:W?t 

~ 1~ ~ r;J ffi ~ ~ M z.. _t, J-J.. rm¥_ fJJl ~F ~ r@i B'-J it ff][~ ·t1:. a 
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mr~~ITTm•~~.~*~%B"1•*°~~~~.•*~fflJJt~B"1@m#~~~~ 

fflITTo*M*£~B"J~--t-noo,~ey~§m@~~~@~mm~m•~~~~~JJt~c~ 

Sfffl') ITTffi~tl~~o t~fflffi-JJt~Mi-lA:, m!I!!Jffi~tl~~ITT1ifflPJ°¥ZV&iliztlJ*r1~B"J@ffl o 

~*ffl~iliztlJrf:iJ•ffl~%~--ffi, ~~ffi-1Jt~Mffi5:\:;ey¥ZV&~ffi~~-B"J@fflo@ 

fflffi=JJt~MffiA, m•~~B"1Sfffley¥ZV&~*~~-B"J@fflo~*£~*mm:i£, ffi 

-~~--A~ffi=M~MffiAB"J~*ey~-=f-~~--5:\:;~-oWrl~*tt~@fflffi­

JJt~MffiA:~ffl=~~--5:\:;. eyj;J-~~~~*ttff~~tto 

00 8 ~ iJl ~ 1!:e ffi § m@ili ztlJ * H~ B"1 ~ Sf ffl ~ ~ C SR) :tl IHl. tE sv c :tfB1a m ij/51iij * ITT 

1F m tt@m ITT 00 0 £ ~ iJH ±-fu. iJl ' 00 8 ~ 7F f,m M1i M liij. * ITT §1 - ili qJ * H~ :tl JHl. , A ¥ZV & ~ 

5£m cm N) * ITTftrrf:iJ ~~rp_rn 51A-. 3ftrrjJJ1l 51B f□ J§ rf:i]~~rp_rn 51C, ~&~litll~5tftr m 
( m N- 0 * ITT 1W rf:iJ ~ ~ rjJJ1l 5 3 A-. 3 IW rjJJ1l 5 3 B fO J§ rf:iJ ~ ~ rp_rn 5 3 CO 00 8 iJt ~ xx rf:iJ ffi ~tl O rt 
mL ey 1!:e m ---t-n rf:iJ _I:_ ITT ffi W!tl O 00 8 * Ffr 1F ITT ill i,b * H~ :tl JHl. ey * ~ _t ~ 1~ T 00 7 * m 1F 

ITTiliztlJ*H~9.bJJIL ?tmL tEOO 8 *· illztlJ*H~:tlIHl.flt!§m@illztlJ*H~ (MC)~~ 69, 

;tt.y{~OO 7 ITTt_m!J:!ljilli,b*H~-~ 68 ,f□ f~B"JJt~- 630 

:tzo J:. X Ffr :i£ , § ~@ill l9J *H~ 1Jt ~ 69 ey@ ffl ~ ~ ITT 1Jt ~ M , A* 7F M -1'- ( -Wtl :tz□ , 
~ ffi~~:ff_Ej Sfffl'iJt~MJJt~M) ITTtli-&; o ~-Wtl*iJl, PJ"~~ EE§ m@iliztlJ*H~JJt~ 69 

1,!d~ITT~~~~•m1too 5 wtoo 6 ITT~-Wtl*ITT~Sfmillzt1J*H~11t~• 520 ~~J:. aoo 

8 B"J~-Wtl *, ffi ~F1: S(MC(~~~~. ili~}J (P] .)ITT~1B'~~- 63 _Ej*_mmoill~JJ*H~1Jt 

~ 6 8 ITT tlUJ:* EE j;J ~ # iB: 1~ ft; s (MC()) ITT ili-&; A: 1Jt ~ :ff MC' ( ~ ~ ~ ~ , ill ztlJ rf:iJ ii) wt r,eij ~ 

illztlJ-tH~~~ 69 ~~~~~ITTJ:W.!I!!JillztlJ*H~1Jt~ 68 ~Sfffl1Jt~M 63 1~Mo Wttili-&; 

~W:J--t-~~•ITTmm, ey~*~Mli~~-ITT~~tt. ~~mey~F1:~~_1:_~~001w 

F 1: ITT tEI ~ ffi i.vltl l,m 1lt ~ ~ 61 ffl Et , lW. 1lt ,mf ii ffl ~ f□ £ iWi ITT ffi ~tl t,m M1i ~ :l]k: 61 o 

ey w ttm ~ -wu 'ti l7L c = 5c ~ raJ ey ~ m t:1:) ITT~ m, :ltt-t'7 m :i£@m ~ Sf ffliliztlJ *r 1~ 

~~- 52 ITT§ m@iliztlJ*H~JJt~ 690 tE=5G~ fl3]ey~Af(-t1: *' ~litllwt{f:1PJ 5tlW m * B'-]¼ 

1t • ill ztlJ (P] • ~ J:Jtt 1f ~ 1t j;J ~ 5£ m * ITT ½1t • ill ztlJ rf:iJ • o xi r ½1t • ffi iJH & ill ztlJ rf:iJ • , 

fr H.264/MPEG-4 ffi 10 $% AVC -fO SVC iliztlJ*H~9.bJH1. MC()* 1!:effl 6 **~~~-o 

009~ffir~&½•-~MITT--,A%*~1Jt~MB"J~MITT!filotE009*, ~e 

fil~1F~~1t•1frJ!r, ~efi!~1F½1t•1frJ!r, ii sefi!*7F¼1t•1frJ!r o j;J T ~ ffi EE a .. 

bl□ c *7FITT½1t.{s'r]f, ey{fffi ~ T~A (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 

:;1ti::p, A-. B, C-. D-. E-.. F-. G ll:J H~~~~1t.t'l:iro 

(4) 

Jffi. rt ffel IE 1t J'l'L~· ff~ ~ [ 1, 4, 1 ] l¥J ~ff~ IPJ l¥J 5¥ ffl - ~a* {t ff s v c 1J * i::p JiJr W IE 

1¥J~:Ml[l, 2, 1]-~a, i::p,1)½1t.1fl.:irwt b Efl~A~~~ ~ r~:it C5): 

b'=(a+4*b+c+3)/6 

= (A-B+ C + 95 * D+ 95* E + F-G + H + 16+96)/192 
=(D+E+l)>>l (5) 

tE~.L~A (5) ~&~r~A (6) to (7) t=p, ~--~T*Affi~~~~-JlN:t!::1:ih 

~~~~~$otE~~~~~~t=p, mtE~:it(5)~(7)1¥J~-*t=p~fi~~z~~ 

ffl*Affi~o~A(5)~~~~*tt2*~~-~-:~+E~o~2*~~~~-ey 

tE ti!.~ A~~ 5¥ mill Z9J tH~ im~. MC'() t=p ffl T ½1&. ~ ffi O xt T ~ ~ 1&. IBM rt].' ~ 5¥ 

fflillihtH~-~- Mcommffl 3 0-t~~[l, 2, 1]5¥-ffl-~-~~{ij5f-ffl5iimo ~~~A, 

MC'()t=pJiJr1tffl Ef]-tB[· C !IP, ~5¥-fflIBMtH~-tS[- 52) Efl~*'tim ~lt/J,rl:5W!'.9r 

5¥-ffl~1'F C llP, 5¥-ffl-tS[a 44) ~It*l¥JIE,m,IBi}JfH~-~- MC() C llP, t'Lrilli}J 1fr1~ 

~7G 42 t=p) B"Jtil.~~*'t~L ,e,z, ~5¥-fflillMtH~tl:IR 52 t=pB"J~5¥-fflillMtH~-tS[­

MC'Om~mic:ir~~,ftt~ r-~•JJJfrn= 

c 1 ) :91:J * £ fiili ill i9J rtJ :fi l¥J W3 -1' 0- ; c :fil ][ to 11< 5¥ ) C:a -1. IIX ff z J§ ) :ffl3 A ff~~ ffl 

~m. W¼tE:filH~rtJffl*5¥-~rtJ-1.@ffl5¥-ffl-~•: 

C 2 ) :91:J * £ fiili ill i9J rtJ it 1¥J--'t 0- it A ff~~ ffl ~ m _§_ ~ - 0-:fi A ff 0-~ C Wu !JI] , ½) 

••ffl~m. ~¼~ffl20-•~~~-c~~~~tt-~a)OO~:rli~5t~½-•0-it 

*fi, ;1t~~fffl-~•~~--mi::p1¥J~-%:fi1¥J@ffl: ~& 

C 3) :tzn*£fiiliilli9J rtJ itl¥JW3-1'0-it:ffl3Aff 0-~1&•ffl~m, Jj~¼tEM-i'tlm C !IP, 

:filHffi*5f-)i::p:ffl3~fi~ffl20-•~~~-1¥J~Mo 

SVC ~ey3t~t~1J *!¥] 3::fsJm~m't'i (ESS ), :;1tt=p £uilil:5~5.lnFzlt_i@itlmzrsJ l¥J tt 

Wu ~ J-b. ~ r m ~ ~ 13: ~ 1¥] 0 xt T ES s ' £ fiili ~ 5t ~ Fzl ill i}J rt] • ]I rt tt {9U ~ JJ)( ~ r rnJ _t IIX 

~. _§_•*A~-~00¼ •• t'l:iro~rAff¼ •• ffl~m1¥JIBMrtJ:!t, mtE~:rlfi::p~ffl 

~~'ti-tS[ao ~1~-r~-1.~:it C5), ;t~~~r~A C6), MC()t=pl¥J~~'l'i-~a--'=5 
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so* 00 f ffl. iBl ft 00 tli it ey Aw.: 83 MC'()*§. JJo tt 00 f :l5]. iBl. :ili:1);},~ 7]'\ 0 129 :JJ f m. 

iBlBPT~½••~•*oo~tttt•iBl•fflit,m~fnt•iBl•ey~¼••~•*oo~tttt 
• iBl ft ¾Ji it , JA rnH~ ili ~ r ~ A C 6 ) q:i Ji]r W JE 00 Mc' O q:i 00 t~ JJn tl f :l5J. iBl ft : 

e'=(d+4*e+f+3)/6 

= (223 * D + 127 * E + 33 * C + F - B-G +A+ H + 192) / 384 

= (7 * D + 4 * E + C + 6) I 12 

= (2 * D + E + 3) I 6 (6) 

~ rf=l e'~7I-i~:ili:1i;J,~7I-OO ¼1t.{f[lf, H d, e ffi f ~~¼ft.{f[lf o lft)'~, ey WM 11 

m2*~~-i8lftOO~M*:ili:~~~§.~~OO•iBl•~o~W~§.~ttf:l5J•iBlftPJ"a 
mt~1tt~11, 1s 11tameyf3~~11titi: rn §.JJot)( f :l5J~~• 5 I AOO~ tm oo ~*'ti o 129 lft, Y£ 

- .ith tf ?5r. r , §. f m ili M * H1Hl * 52 ~ f3~ ~ ~ 11:t §. JJn tt f :l5J • iBl • o t!=l & , t~ f m ili 
MiH~ffitk: 52 ey~~A~~11£~~~*'ti00 2 ,t~~-~ft, 1Jtl:tio EE~ r~A C 7) !ff 

JE 00 ~ tt 't:'i • iBl ft : 

e' = (3 * D + E) I 4 (7) 

Y£~ffl?5r.~,Y£Essoom?5r.r,mrY£~m••1fr~~*ff~moo20-~~•~• 
~ 7'J m T ½1t. {fr Ji fO ¼ft. {fr Ji W3 w 00 ~ tt tt. ;:&: • 0 tt iL sv C * 1¥1 ~ fs] m %3 ~ 'ti 00 
~ J::. ~ 1JHx ft § ffl ~ i#. a] ey ffl f §. f ffl f H~ ffi tk: 5 2 l¥J ~ii -fr MC'() J:P 00 ~ i&:. C !lo [!I 5 lO 

f!l 6 q:i JiJr 7I- ) 00 ~ -Wtl . _a :3c ~ ~lHttl * Yx a] 1¥1 1l1 ~ o J::. X m it :i£ 00 ~ W § ~@ ili M * H~ • 

~-~A~W~Wtt1¥J•~•OOffl~ey@fflf-&•m~~m~-~~*~ 0 

0010¾-i#.OO§.~Jt~~~~~•iBln:t£ffiM~*oo*K•mffl*f•m*oo@m 
~~@A~•~••ff~m~0-~••ff~mooiliM~•0-•oom•Mw•26n1¥J~ 
-~ffitt~OOOOffi0001±0010J:P, m•Mw•26Dj(~J::.~00600~Mq:iOO~~MW 
B26c-w.:, ~m-~moo~~•iBl•~~~-~~*~••ff~miliM~aoo@m, 
M~, :t£~K-mffl*f•mq:io:t£001000~Mq:i, ~-~•mJ:POOiliM~•m~• 
~1,.1frlf_§_5'3-ttm r:p OOiliM ~ •t~ ~ *~1t.{fLJta-t, t~-~w• 26D Wtt:t£ffi~tl 
·ti~* oo 11< f ttm ffl * 1i ttm * § ~@:1:m@m ~ ~ •~ • ~ f3~ * ~ ~ § ~@ili M 1~1~ 0 

*-Wtl*fil, ~~~_t_, §.fi~ili~JJiH~:tltk: 52 m~~l¥JtiiitA·iBl•m~ A~-~1~• 
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17. fr1J:fX%Ll~:J< 16 m~l'l{]W: ¼, Jt:cp, ffi=Jh:iJJfliitffilltt1A1TMffitE~ffi-~~~ 
ffl®l'l,g•~fflili~~-=r-•~;illtt~ffl®rffi-~~~l'l,g•~~~~l'l,g-=f•~~ffl®ri:3 
fir~ !'I{] tlnffl¥til?i !'I{] g ~ cp ~ tr1f !'I{] 1t ~i£1T l::t~*fliitffi =Jh:Z91 *; 0 

18. fr1J:fX%Ll~:J< 17 Jifr~l'l/,JW: ¼, Jt:cp, -=f1t~tEffi= pel J'j'!.5tcp, ffi=Jh:M*;tEffi= 
pel J'j'!.jtcp o 

19. frlJ:fJ.%Ll~;J< 18 Jifr~l'l,qi9:¼, Jt:cp, ffi- pel J'j'!.5t¾IJ]5tz_- pel J'j'!.jt, ffi= pel J'j'!. 
x¾A5J\.z_- pel J'j'!.5to 

20. -trr xt oo 1tfil1T ~1n rsJ m rYitl ffl¥til?i l'l,g 19: ¼ , Jifr~ W: ¼~:rt = 

iH¥til?iff, *~~tr1f*ri:3fir~as~ffl l'l,q 1::t1~t1E, JA*~as l::ti~111Etilf(ffi- pel J'j'!.5ccp 
l'l,q~-=pffi-Jh:Z9J*;l'l,q~ffl~~-=pi:1§fir~l'l,g~~~l'l,g~ffl; 

Jh: iJJ i H~ ff , ~ ffl m - Jh: iJJ *; i'Im km - ~ ~ ~, ill tt ftffl ~ i:1§ ~u ~ t§ 4~ l'l/,J tm fflf til?i as 
g~cp~ffll'l,q•~~&~ffi-~~~ffl®l'l,q•~*®kffi=~~~;~& 

~~ff,£-=f®kl'l,qffi=~~~~~~~*~~i:3fir~o 
21. fro :fx%Ll ~ :J< 20 Jifr ~ l'l,q 19: ¼ , Jt: cp , Jh:Z91 i H~ ff~ :rt : 
ffi-iH~ff, ~tRfflffi-Jh:Z91*;i'Iif1kffi-~~~; 
Jh:Z91*;ffl*ff,illtt~ffl~i:1§fir~ffl®l'l,qtmM~l'l,qg~cp~ffll'l,q•~~&~ffi-~ 

~~ffl®l'l,g•~*$*ffi=Jh:Z9J*;;~& 
ffi = i H~ff, ~tR ffl ffi = Jh:Z91 *; i'Iifl k ~itE i:3 fir~ l'l,q ~Jn l'sJ tm rVW cp ftffl !'I{] ffi = ~ ~ ~ 0 

22. fro:fx%Ll~:J< 21 Jifr~l'l/,JW:¼, Jt:cp, Jh:Z91*; fliitffilltttAfrMffitE~ffi-~~~ 
ffl®l'l,g•~fflili~~-=r-•~,illtt~ffl®rffi-~~~l'l,g•~~~~l'l,g-=f•~~ffl®ri:3 
fir~l'l,qtmM~l'l,qg~cp~ffll'l,q•~filfr~~*ffl*ffi=Jh:Z91*;0 

23. fr1J:fJ.%Ll~:J< 22 m~l'l/,Ji9:¼, Jt: cp, -=f1t~tEffi= pel J'j'!.5tcp, ffi=Jh:Z9J*;tEffi= 
pel J'j'!.jtcp o 

24. frlJ:fJ.%Ll~;J< 23 Jifr~l'l{]i9:¼, Jt:cp, ffi- pel J'j'!.5t¾IJ]Jtz- pel J'j'!.jt, ffi= pel J'j'!. 
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xJEJ\.?J\.Z- pel .5Go 
2 5. - 1~ it', :3R ~ J=§ -=f 11 it jft!L g~'bJ$ ~ fJ/l ~ T 1f it B"J - £Ji 1~ /4> B"J it JLtfL AT i~ it',* ft )J}t : 

iHUi11'.J=§ :'3 ~irtk:*ti:~~~ 001f cp asffi-~~tk:, 1titffi- pel .5tcp l'ts*-=fffi-~ 
~tk:B"Jffi-J!ii}J~; ; 

mct~ffl~:':1§~utk:ffl$asfflffi~as~~cp~fflas~~~&~ffi-~~tk:ffl®as~~ 
*1iiitffi=J!ii}J~;, £-=fffi=J!ii}J~;W!!JEffi=~~tk: ; ~& 

£-=pffi-IB~~;~m=~~tk:~:'3$tk:ffi~o 
26. -t~ ie,:3R ~ J=§ -=f 11 it .t!L g~'bJ$ ~fJ/l ~ T 1f f! s"J-£Ji t~/4> B"J it.t!L AT i~ it',* ft )J}t : 

~ L& ~ =rl§ * -=f :'3 $ tk: as ~ffl s"J !::t t~ fliE, JA 1~ L& BS !::t t~fliE ttt llXffi - pe 1 • 5I: cp B"J * -=f ffi 
-J!i~~;as~ffl~*r:'3$tk:as~~tk:as~ffl; 

*fflffi-J!i~~;W!!JEffi-~~tR:,mct~ffl~:':1§~utk:ffl$asfflm~as~~cp~fflas 
•~~&~m-~~tk:ffl$as•~*W!!JEffi=~~tk:;~& 

£-=fffi=~~*~~~tk:*~~3$tk:o 
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t~*~Yit~ 

~ffl~-~~M~tt~~-illfi~~~~~W/MW~~ 
5*~Qi~* 

1/10 ]J_[ 

[0001] *1t S)Htv 2,z.-lrrxt 001$U£:fj$fl1fsJtP1~1JJ□ ffipij I fij~pij Ef17JY!:t1J~ ¼, ~Jt-1*:tih, itv },z. 

-#mrl~ffl~ff~~-*~fiM~ffi~,#£rM~ffi~~*MOO.filfiffi~/M~!'fJ 
1Jf!:tO~¼o 

.=l~..s2..-!c±--,l,!­
l=:I ~ :r.x /I'-

[0002] tEIEJ@ 001*ITT1t~JE1Jft ( ittm, MPEG-LMPEG-2 ;flJ MPEG-4H. 264/MPEG-4 5tfilfJ[tP1 
ffi1iij (AVC)) J:P, 001*fffeilJ5t1,;*~' ~xt001*ffi pijo ~J§', 1tJ=IHfl1fsJtP1¥JJltl~$fl1pgtlJ1tJ!tlxt~'i"" 
*~fil:fjffi1iij 0 
[ooo3J tEm tt 1tJ=IHfl1 rsJ tm 1JJJuxt oo 1*fil:fjffipij s"J 1J1t i:=I=' , mtt ~ Pi oo 1* rsJ aq at rsJ :re~ xt oo 
•filfiffi~,~#1J~!'fJ~*~~¾£r~~$#!'fJffi~1J~,tEm~1J~i:=!='mtt~m~ 
&-~~~OO-*$#§~~oo•i:=l='~ffl!'fJ~!'fJ~~~~ 0 ~m,tE~&-~~~OO•!'fJffl 
~!'fJm~Mmpg~fflffl~!'fJ$#~~*m~~§M~-ffl~!'fJ~~~ 0 

[0004] xttE§M~~~~001*i:=l='~t15B"J~z.rsJs"J&:~xt~:fl] (SAD) fil1Tit., Jl-~-/j\ 

~D!'fJ~~~~7'J§M~ITT~~~,~~!'fJ~~~¾§M~ITTffl~~omrl~§M~~~ffl 
~~*F±§M~ITT~~~,mrlNMF±ITT~~~filfiffi~W~~OO-ffi~!'fJlli~$o 
f3(ffi1iijs"J~B"J--i¥3-:n)=iJ ~¾:&t!f:A/J\, it:tzo 16 X 16,8 X 16, 16 X 8,8 X 8 ;,fl] 4 X 41** 0 

[0005J EBrNxt~~~fil:fjffipij, ttffl111ltl~~ff,ujfj, §M~PT~lli~s"J~~~:{[o ~Jlt, -tzo 
*PT~ t~JIJ ~ § M~•t§ 1l21. aq ~~~, ITT!JPT ~ 1tffl ~ ffi1iij$xt § M~fil:fjffipij 0 

[ooo6J ~Jlt, f~1ri5 H. 264/ Ave, mttxt~~ 001*1Afr1sHl*F±1** J¥i-5ti:=I=' !'fJ/J\r~~ 
pel ( 1**) --i¥3-5t!'fJ~1**, ~JJIJ§£rF±B"J~1**1A1i~ff~~i}Jftit, -tzo~i~JffiOO 1 W~ 
ti~s"J o 
[0001J oo 1 ¾ffl r:mi~1A1iti1rms11t~1J1taq1F oo 0 

[ooosJ ~Jffioo 1.mtt1tm 6 pfl-~~1nrr~lv:11fri1m (FIR) 1J21iz:R1A1iMm, ~F±=?tz-
pe1 J'jfljti:pj'tq~1** a flj L ~~¥H 1/2 ~1** a flj Lmrl1tffl ALA2,A3,A4,A5 :tlJ A6 
1A1iM11i*F±~1** a, mrl1tffl Bl, B2, B3, B4, B5 :,¥0 B6 1A1ftilrm*F±~1** bo ~ 
t§IA]B"J1J3:tF±~1** c, d, e :,¥0 L 

[ 0009 J m rl 1Jtl !ZIJ a = ( A 1 - 5 X A 2 + 2 0 X A 3 + 2 0 X A 4 - 5 X A 5 + A 6) / 3 2 , b 
(Bl -5 X B2+20 X B3+20 X B4-5 X B5+B6) /32 *it.¥H 1/2 ~1** a flj f B11**filo ~t§ IA] 
E!17JAit.¥H 1/2 ~l** C flj f El1l**filo 
[0010] ~¥H 1/2 ~1** a flj f t§flj,, mrl1tffl 6 pfj- FIR 1J2:tEz:R1A1TMm*F±7J(f 1/2 
~1** g flj L mtt1tffl ALBLCLDLEl ;fl] Fl *F±~1** g,mttftffl A2,B2,C2,D2, 
E2 ;fl] F2 *F±~1** ho 

[0011] PT~ ~~¥H 1/2 ~1** a flJ f B11**mt§ IA] s"J1JS:t*it•JJ(Sf~1**B11** 
Uio fJti5ZIJ, g = (Al-5 X Bl +20 X Cl +20 X D1-5 X El +Fl) /320 
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[0012] Jll:ii1fffi=?J\.Z~ pel •x"P Et~5j~-=F{f*xt=1tz~ pel •x"P ITTxtm~-=F1i 
* m 1A1TMU[o t~t:iJ~iJL l=IJJll:ii1fffl~A m = (a-5 X b+20 X c+20 X d-5 X e+f) /32 *it• 
-=F1i* m Et~1f*ffio 
[0013J "':3 F .tt.= 1t z ~ pe 1 • x cp 61 -=F1f * a1, l=fJ Jlltt 1fJ=§ !iH& pe 1 • x cp 61 fl* ;fo = 
?J'z~ pel •x"P 61-=F1l**F1::[111tz~ pel •x"P 61-=F1f* o Jll:iixtW3~1§4~1flUA 
1-r~ttffiffi*F.tt.[11 ?J\.z~ pel •x"P 61-=F1f* o 
[0014] {Jtl~o' Jll:iixt1£H& pel •x"P 611l* C3 ;¥0=1tz~ pel •x"P 61-=F1f* C 1A1T~ 
't:iffiffi*r.tt.[IJ)tz_~ pel •x"P61-=F{fj;: no t~iiJ~iR,, Jll:ii1~J=§~:i:t n = (C3+c) /2 * 
it.-=F1f* n 611l*ffio 5j)7~, Jll:iixt=1tz~ pel •x"P ITT-=F1i* c lP=?J'Z~ pel • 
x cp 61-=F 1f j;: m 1A1T ~ 'r± ffi ffi*r .tt. [111t z ~ Pe 1 • x cp 61-=F1f * o o IEI Jlt, Jlltt 1f J=§ ~ :ct 
o = (c+m) /2 *it.-=F1i* o ITT1i*ffio Jll:ii1fJ=§xtm~~'r±ffiffixt[!J?tz~ pel •x"P 
61-=F1f* P 1A1TMfilo Jllttff)=§~:i:t P = (d+j) /2 *it.-=Fffj;: P 611l*ffio 
[0015] ~0001 Jifr~, "':1§Jll:iixt~~001i1A1Tffiffi*r.tt.=1tz~pel •x;fO[g5tz_~pel 
•x"P 61-=F1f*a1, Jlltti~ffiffiITT~~00-1f£i"':1§1lli~:i£1-r!::t~*tE[115tz~ pel •x"Pti: 
~Jl~lguJ\ SAD 61~0 IEl.tlt, 1tit T [117J\.z_~ pel •x"P 61IBZ0~;0 
[0016] £ixt~~ pel •x"P ITTIBZ0~;ill1-rffilifh1§ !::t, "':1§xt[115tz~ pel •x"P 6'-JIBi)J 
~;:l£1-rffiafha11fJ=§~iS61 !::ttto ~rm, tE[115tz~ pel •x"Pl=IJ1A1TffJWE1ITT$fllfsJ-fl)11Jl!U, J-A 
rml=IJ~~J=§rM~~~illfiffi~ITT~~ITT~;o 
[0011] ~rm, "':1§Jll:iitE/J\r[117J\.Z~ pel •x ( i~~o, /\.)tz~ pel •x) "P1Afiffiffi* 
F±-=F1i*a1, £rF±61-=F1f*tE/\,5tz~ pel •x"P ftitIBZ0~;, tExtIBZ0~;;l£ 
1-rffilifh a1 f~J=§ T :ii$ ITT !::t tt, /krm ~ ~*1~BsJm $ o !El Jlt, ~~~;frfi J=§ r~ 5:1:f:-fuxt /J\ pe 1 • x 
"PITTIBM~;illfiffi~ITT1J~~w~o 

~llJ:H;tJ~ 
[0018] tl:::;f.:1J~ 
[ oo 1 9 J :zjs: 1t sJHlH~ T ~ # tE:li /J\ f,r,J=§ r xtIB M ~; ill 1-r ffi lifh 61.J !::t tt ITT~; 61.J fAJ a1, Jll :ii 
ft it /J\ pe 1 • x cp 61 IBi)J ~ ;xt "':1§ llli~ 1A 1-r$fll fsJ-fl)1 ill!U ffi lifh ITT 1Jf! :f P w ~, t;J R. iG * ~ J=§ r 
~fim~1J~ITT~~ITT*•mm~B**mo 
[0020] ~ _@.5?)[~ 

[0021] ~!Rffl :zjs:1t~, l=fJ t;J ~/J\ J=§ r xt /J\ pe 1 • x cp 01.JffJ~ir!IBZ0~;ill1-rffi:nfh 61 !::tttITT~ 
; , J-A rml=IJ :J'£ ~ 001f ffi :nfb 011± mi$ 0 

[0022J 5j :9~, Jllct1fJ=§ ffJ~irlIBM~;, 1=1Jl1E~irl:f:-fu1A1-r$fll fsJ-fl)1~Jl!U o IEl.tlt, l=fJ~/J\ffl r xt~~ 
~illfiffi~ITT~~ITT~;,Mrml=IJ:J'£~00~ffi~ITTJ±mi$0 

!Yf1 ~ iJi ll}=} 

~~J Jlltt~~moom~~tt*~~:i£fiITTW~m~,*tt~ITT~~~*~~~~tt~ 
i~~~1~]~)J01~~. *"P : 
[0024J oo 1 ¾ffl rm~1Ji.1-rffiffi011t~1Jrta~~ oo ; 
[0025] 00 2 ¾~ffl * 1t ~ ~vtl 'f±* JJtlI fytl 61J=§Txt001lill1-r$fll fs]-fl)1 ill!Uffi1ifh 61W ~ 0"rtl! 00 ; 
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[ 0026 J 00 3 ¾ffl -F ti j£ ti ffi * It ~ 7F 1YH1 ~ JJffi 1YU l'8 ~Jfl k ffHifl Pe 1 • x i=p 6"1 ~ ~ :tR: aq 1J1t 
6"17F 00 ; 
[ 0021J 00 4 ¾ffl -F ti j£tiffi *It~ 7F Wu ·t1 ~ JJffi tYU 6"1iEZ911t it 1J1t 6"1 ti~'f:17F 00 ; 
[0028] 00 5 ¾ffl r ti j£ fi ffi *It~ :1j -7FWU ·t:1 ~ JJffi Wu 6"1 :lEi}J 1t it 1J1t 6"1M~·r17F 00 ; 
[ 0029 J 00 6 ¾ 7F t±:l ti ffi * It ~ 7F 1YH1 ~ JJffi Wu 6"1 ffl -F xt 001!titl: 1T fjj pff, B'.J 1Z ¼ 6"1 m 00 ; 
~~J 001¾1Fl±l*ffi*!t~1F~tt~JJffi~B'.Jffl-F~oo•*fitt~m~ffiw~:1J~B'.J 
,',ti:fl=I W1 
{)11.,-13-:p,-J ; 

[ 0031 J oo s ¾ tiffi * Jt ~ 7F wu ·r1 ~ JJffi 1¥u 0t m -F xt oo 1tm 1i $1n rsJ tP111J1tl ffl,pff, l'8 t1z ¼ 0t m oo ; 
[0032] 00 9 ¾tiffi*!t ~ 7F1JU ·t1~JJffi1JU B'.Jffl-Fxt001tmfiffl,pff, 6"115t: ¼6qf!! 00 ; 
[ 0033 J oo 1 o ¾ 7F t±:l ti ffi * Jt ~ 7F wu ·r1 ~ JJffi wu l'8 ffl -F xt oo 1tm 1i $1n rsJ tP111J1tl ffl,pfJJ at 1J rt 0t 
rliE f_~ 00 o 

~1*~:Mffjj~ 
[oo34J ~fJUltt; 
[ oo35J ti ffi * 1z ~ l'8 - :1J oo , :t£1A T - 1rr xt oo 1t m 1i $1n rsJ tm ilJltl ffi pf!, 0t :1J rt, ?fr j£ 1f rt 'E1 
t15 :Jllrlfl'.ffl 3M:rR:::~~J1I~~~ 001tl=f 01ffi-~~:t.k:, ftitffi- pel •xl=f 6"1*-Fffi-~ 
~:t.k:B'.Jffi-iEZ9J*;;Jllrl~ffl~3M:rR:ffl®B'.JffiffiWB'.Jg~i=p'§fflB'.J•*~&~ffi-~ 
~~ffl®B'.J•**ffl*ffi=iEZ9J*;,£-Fffi=iEZ9J*;®~ffi=~~~;£-Fffi-:lEZ9J 
*;;foffi =~~~xt 3 M~ffipff, o 

[ 0036 J ~Jfl kffi =iE i}J *; 6"1 iv I;if PT 'E1 t15 : Jllrl 1Aff :Jm 111 tE ~ ffi-~ ~ ~ t§ 41J 6"1 it* Pit ili: 
F~~•*;~ffl®rffi-~~~B'.J•*~F~B'.J~•*~ffl®r3M~B'.Jmffiwl'8g~ 
l=f'E!fflB'.J.*mff~w;£r~wB'.J~*ffl*ffi=iEZ91*;0 
[ 003 7] * ffi * 1t ~ B"J :1j - 7J ffi , m 1A T -frp xt 00 1t * 1T $1n f's] tP1 ilJltl ffl, pf!, B"J 1f rt' ?fr j£ 7J it 
'E1 t15 : t~ 4)l: 'E1 t15 *-F 3M~ 61 zi&ffi B"J rt. t~ iliL MJ~ 4)l: l'8 rt t~iliE tt ~ffi - Pe 1 • 5t q:i 61 *-F 
m-:lEZ9J*;B'.Jzi&ffi~*-F3M~B'.J~~~B'.Jzi&ffi;ftRffiffi-:lEZ9J*;®~ffi-~~~. 
Jllrl~ffl~3M~ffl®B'.JffiMWB'.Jg~i=p'E!fflB'.J•*~&~ffi-~~~ffl®B'.J•**® 
kffi=~~~;£rffi=~~~~~~~*~~3M~ 0 

[ oo38J F ~ffi =~~ ~ l'8 iv !L~PT 'E1 t15 : Jllrl 11'.ffl ~3M~ t§ 41J 6"1 twffl,pff, l'8 g ~ q:i 'E1t156"1 
-*~&~ffi-~~~ffl®B'.J•**ffl*ffi=iEZ91*;;£rffi=iEZ9J*;®kffi=~~ 
~o 

[0039 J ft it ffi =iE i}J *; 61 iv I;if pJ '§ t15 : Jllrl1A1TM m tE ~ m-~~ ~ t§ 41J 6"1 {t * Pitili: 
F~~-*;~~ffi-~~~ffl®B'.J•*~F~B'.J~-*'~&~3M~ffl®B'.JmMWB'.J 
g JEX i=p '§ t15 6"11t **1T rt.w ; £-F rt.w 6"1 ~ *ft it ffi =iEZ9J *; 0 

[ 0040 J ti ffi * 1t ~ E8 :1j - 7J ffi , m fA T - 11P xt 00 ft* 1T $1n f's] ffi ilJltl ffi pf!, 6"1 TZ ¼, ?fr j£ 1Z ¼ 
'E1 :t1!i : ffi-:lE Z911t it ff, Jllrl 11'.ffl 3M~* t1I~ ~~ 00 ft i=p 0"1 ffi-~~ ~, 1t itffi- pe 1 • 

jti=pB'.J*-Fffi-~~~B'.Jffi-iEZ9J*;;ffi=iEZ9Jffl*ff,Jllrl~ffl~3~&:t.k:ffl®B'.Jffiffi 
pf!, 01 g JEX i=p 'E1t150"1 ft* ~ & ~ ffi-~~~t§ 41J 0"1 ft **1tit ffi =:lEi}J *; ; :lEi}J*I-1~:ff, 
£rffi=iEZ9J*;®~m=~~~;ffiW:H:,£rffi-iEZ9J*;~m=~~~~3~&:t.k:ffi 
pf!, 0 
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[ 0041] ftR ffl * 1z S}j ITT :1j - n OO , ~1~ T - 1rr xt oo 1i i!t tr $J]l rsJ rm 1mu m,u~ s"J ~ ¼, JiJr ~ ~ ¼ 
'E1t15 :m,u~ff, ~Llst'E1t15~r §wJ~B"J~ffl B"J ttt~ti, JA~L!stB"J bt.t~flrt~If:Kffi- pel J¥LJGi=p 
aq ~ -=rm - :iEZ9J ~; aq ~ffl lo~ -=r § wr~aq ~~~ s"J ~ffl ; :lEiJJ tH~ff, ftR ffl m -:lEZ9) ~ 
;~kffi-~~~,mtt~ffl1=5§wr~ffl®ITTrmm~ITTg~i=p'§fflITT•*~&1=5ffi-~~ 
~ffl®ITT•**~kffi=~~~;~~ff,£r~kITTffi=~~~~~~~*~~§wJ~ 0 

[0042] f[Rffl * 1z S}J B"J :jj - nOO, ~1~ T -frpic', )R ~ ffl TtA.1T _t~nlt ITTfiff B"J itlftfl AT 
it ii:, )R 1t JJlt o 

[0043] 1z S}j .fJtS:t 
[ 0044 J ~ r, ~i ~ Jffl ~ t±:1 * 1z S}j s"J ~1Jtl ·ti~ m!iWtl s"J ~too !E ~ oo t-m m ~* 1z S}j 0 
[ 0045] 00 2 ¾ * 1Ji5 * 1z S}j ~ 1Jtl 'ti~ m!i 1Jtl B"J ffl T xt 001t i/t 1T $J]l fs] tJn 1mtl ~ u~ ITT~¼ 200 B"J m 
00 0 

[oo46J ~ Jffl 00 2, ~ ¼ 200 'E1ttffi-:lEZ9Jftitff 210, ffi =i?il9J ftitff 220, :iEZ9JtH~ff 
230 lO~li~ff 2400 
[0041J m-:lEZ9Jftitff 210 mtt1tm §wr~ti:~~~001i*'Pmkffi-~~~, #r1::ffi 
- pel J¥LJGi=p B"Jffi-:lEZ9J~; o mttti:~ffi- pel J¥Lxi=p ITT~~ 001t~i~~Jid\~{gxt~ 
lO (SAD) B"J~imk:3/vffi-~~td::R:o ~~, ffi- pel 1¥L5GAJ ~¾ H. 264/ AVC EJ{Ji?ii)Jftiti=p ft 
fflITTg~pel J¥Lx,=0\.z- pel l¥L5GE1Xlm0\.z- pel l¥L5Go §~~[!]ff~¾ffi- pel J¥L 
xl=fITTOO•~.m~~oo•i!tfiffiffi,mttm~mmITT~~oo•*~kffi-~~~0£-=rm 
~ pel J¥Lxi=p ITT1t*mtt;J:A:ffffiffi*r1::=?tz- pel l¥L5GE1Xlm?tz- pel J¥Lxi=p B"J~ff 
* 0 m-:lEZ9Jftitff 210 ~1=51t~JE:iEZ9Jftitn1:tt-§[P]ITTn:ctmtt~i§mr~1=5~~001tITT~ 
i!t1f bt.w*img~~iifuJ\ SAD B"Jffi-~~~o IE!Jlt, *ffl,ufiHkB"Jffi-~~~ftitffi- pel 
1¥L 5G i=p B"J ffi-i?i Z9J ~; o 
[0048] -Po~i~JfflOO 3 i/t1fW~ti~B"J, ffi=:lEMftitff 220 mtt1tffl lcjffi-i?ii)Jftitff 
210 ~ k B"J ffi-~~~f,§ ~~ B"11t* ~ & 1=5 § mr~t-§ ~~ aq rm~u~ ITT g ~ i=p 'E1 t15 ITT fi**,pfiH k 
ffi=~~~o 
[ 0049 J 00 3 ¾ffl r ti ~f!R ffl * 1z S}j ~1Ytl'ti ~ m!i 1Ytl ITT im kfrlHm pe 1 1¥L 5G i=p B"J ~~ :t:k: B"J nit 
B"J~ 00 o 
[0050J tEOO 3 i=p, ~¼ 200 ti:~~~l!lft 310, ~xt§mJ001t 320 l=f'E1t15B"J§ ~id.k: 324 i/t 
1f$YlfsJtJn1mtlo §mJOOft 3201ttu?t:3/vtE§mJ~ 324 zmJ~u~sf.JgJEi 326 lO~*~~~sl.Jg~ 
328a 

[0051] ~Jffll!l 3, ffi-i?ii)Jftitff 210 ~iffi- pel J¥Lxi=p B"Jffi-~~~ 314 ,ujijg:3/vmtt 
1tffl§~ir~ 324 ti:~~~l!lft 310 ITT£e:W:,ftRfflimkB"1ffi-~~~ 314 ftitffi-:lEZ9J~; 
3300 
[0052J ffi=i?ii}Jftitff 220 mttftfflgJEi 326 l=f'E1t15B"11t~ 322 l01=5ffi-~~~ 314 f-§ 
~~B"Jft* 312 *ftitffi=i?ii)J~; C *~l±I) o ffi=:lEM~;JEJ=§r pel J¥Lxi=ps"Ji?ii)Jft 
itaqi?ii}J~;, bt.ffi-i?ii}J~; 330 !Effi,ufiH o 
[0053J -tzo~i~Jffl oo 4 lo oo s i!t1fW~ti~ITT, ffi=i?iiJJftitff 220 mtt;J:A1fffimtE1=5ffi 
-~~~ 314 t§~~sqft* 312 ~tm:r1::~1**'*mtt~i1i* 312 lor'21::aq~1t*1=51t* 
322 i/t1frt.w*1i:~~~jfuj\ SAD B"11l*o 
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[ 0054 J 00 4 ¾ffl T ti ~f!Rffl * 'fe:. S}j ~ fJtl tt 'g;; J1m f}tl B"J IBM ft it jjyt as ti ~tt~ 00 0 

[0055J tE 00 4 ~, !±I ffi ~IBM ftit:R 21 o F 1:: 11=: 7'J IBi}J ftit ITT~~ B"J llY 5t z ~ pe 1 1¥ 5G 
~ BI.J ffi ~IBM ~;;¥offi ~ ~~~ 410, ffi =IBM ftit:R 220 ftit br llY 5t z ~ pe 1 1¥ x£ffi11Jfi 
BI.J1**1¥5G~BI.Jffi=IBi}J~;o £~00 4 ~ffi~IBiJJftit:R 210 tEIIY:5tz~ pel •x~1A 
1-rIBMftit, {B ¾x1"*®f~ITT1irJ1Rtt:*Affr 0~PB"J¾, ffi~IBi}Jftit:R 210 PTtEJtE pel. 

x~1A1-rIBMftit o 

[oo56J fEZ W: -=r-1i ~ 440 ,ffl -=r tE x $m IE jj 1PJ _t JEe ~ 1=5 m ~ ~ ~ ~ 410 :t§ 41) aJ.J 1* * 
420 a X (1/4) {**'tE y $mJD.jj[P]_tJile~{** 42013 X (1/4) 1**BI.Jff[jr,Jt~ a ,fP 13 ¾ 
tE O 1=j 1 zrsJ B"J-f];1JE/J\IL 
[0057] PT:tzorit.1frr X $miE7JIPJLJile~1*~ 422 a X (1/4) 1**'tE y $aJJD.jj[P]_tjile~ 
1** 42213 x (1/ 4) 1*~BI.J{frKBI.J-=f1*~ 442 ITT1**m vo : 
[0058] VO = vl (1- a) (1- a ) +v2 (a) (1- {3) +v3 (1- a) ( {3) +v4 ( a ) ( {3) 

[0059] ~!I!., vl ?Z~{*~ 422 B"J{f~m, v2 ?Z~{f~ 424 as1t~m, v3 ?Z~{f~ 426 B"J 
1l~m,v4 ?Z~1** 428 BI.Jif*mo PTi,?Ji,?J;t§rPJBI.J7f5:\'.:J1Rrl1A1-rffim*it•-=r-1** 440 BI.J 
1* * m O J1Rrli%-1A1-rffimF ± B"J-=f 1* ~ 1=j 00 3 ITT :t§ 41) T 3 fir~ 324 BI.J tD1f'jjpij ITT IR :IEjt ~ 'EL ti5 
BI.J-1** 420 nt1T br~*it•A~ :iiuJ\ SAD BI.J a lP 13 a 

[0060] tEit• a ,fP {3 ZJ§, A~~/j\ SAD BI.J a ,fP {3 JjX;7'))=§ r~fflit.BI.J a ,fP {3 * 
ftit§fir~ 324 a1.Jffi=IBiJJ~;s1.J-=r-1i* a tEOO 4 ~, J1Rttr:1::tE x $miE7f 1PJ lo y $mm jj 
IPJ _t B"J-=f ff** it. SAD, {B ¾ffi =IB i}J ft it :ff 220 PT F ± tE 1=5 ffi ~ ~~ ** 410 t§ 4~ B"J {* 
* 420 ~ti5:m~7JIPJLBI.J-=f1f*,:3fit• a lP 13 a fJtl:tzo,ffi=IBi}Jftit:R 220 PTF1::1frr 
x$aJiD.7JIPJLJile~ft~42Oa X (1/4) 1f*,tEy$aJiE7JIPJLJile~-f**42O!3 X (1/4) 1f*BI.J 
1flKaS-=f1t~, #ftitffi=IBM~; o 

[0061] ffi=IBMftit:R 220 J1Rrli%-tE:t§4~rffi~~~~ 410 BI.Jif~ 420 ~ti5:F±ITT-=f1f 
~ 440 1=5 00 3 BI.J t§ 4~ r § fir~ 3 24 BI.J -f];1 ffi pij ITT IR :IEjt ~ 'EL ti5 as 1* ~ 3 2 2 :lit 1T br t1 * i,)aj 71 !±I 
ffi ~ IB i}J ft it :ff 210 ft it BI.J ffi ~IBM~; o ~ JJt, PT 1,?J ft it tE br ffi ~ IBi}J ~; BI.J it* 1¥ 5G 
( ep, IIY'.H•z~ pel .5G) :~>J\as1**•5G~asffi=IBi}J~;o 
[0062] l±lrJ1Rrlf1::ffl 1=5 §fir~ 324 t§4~ITT1f~ 322 ftit /J\r llY 5tz~ pel 1¥5GBI.J1f*1¥ 
x, ~epfJ!:::tE1Xfflrt~JEIIY5tz~ pel •x~ asffi~IBM~;sJ.Jf~,~,MtffipijBI.Jtlor. r, !ff~ 
~:R&PT~~ffi=IBM~;o ~JJt,PT1,?JJ1Rrl~ffl~y~;ITT~~Mffi~IBM~;nl:1Tffi 
pij 0 

[ 0063 J 00 5 ¾ffl T ti j£ flz ffl * 'fe:. SJJ :1j ~ ~ vtl tt-g;; J1m vtl ITT IBi}J ft it jj 1t BI.J ~~tt ~ 00 0 

[oo64J tEOO 4 ITT7fitsl.J·tlocr, !±Ir a lP 13 ¾tE o 1=5 1 zl'sJBI.J:fmJE/J\~, t~ffi=IBMft 
it:R 220 :J6,;J;11A1-ri"f $1jdi: i,?J it• a lP 13 a ~JJt, ffi=IBi}Jftit:R 220 PTJ1RrltE1=5ffi~ 
~~~ 410 t§4~B"11f* 420 rfti5:F±~Ptz~;sJ.J-=f1f**i%-F±B"J-=f1*~1=5:t§4~r:'3 ~[J~ 

324 BI.JfmffipijITT!RfE-:lt~'PL=rtsl.J1f* 322 n!:1-rbr~*~YtA1-rBI.J1%:flBJ.J~;o 00 s ~tf::\J1Rrl 
~ffl~#~~~;ITT-=f~~*~ttffi=IBM~;ITT7f~o 
[oo65J tEOO 5 ~, §ffi~IBi}Jftit:R 210 ftitllY?tz~ pel 1¥5G~ BI.Jffi~IBi}J~;a,t, ffi 
=IBMftit:R 220 J1Rrlf1::ffl IIY?J\.z.~ pel .5G ~ BI.Jffi~IBM~;*ftit J\,.5tz~ pel .5G 
~ BI.Jffi =IBi}J ~; o rt rm, llY 5t z ~ pe 1 1¥ xlP J\,.51' z ~ pe 1 1¥ 5G ~ BI.JIBM ~; 1X¾~vtl, 
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~*~~ITT~mtt*A~0~ITT¾:tE*R~~~m~m~~~*•x~ITTIBM*;o~ 
iiJ~iR, rnm=IBz:JJfiiit:H: 220 fiiita1m=IBz:JJ*;s1.J1**•xm12JJJ\r J'-.ftz-, it:tm 
1/16pel .Ji, 1/32pel •xE!,lt 1/64pel •xo 
[0066] ~JraOO 5, rnm-IBz:JJfiiit:H: 210 ~ilmftz- pel •x~ 01m-~~tk: 5101Jif1k1,J 
IBz:JJfiiitas~~, :3f iBiflAEl:cjffi-~~tk: 510 t§~~B11m?tz- pel •x~B11** 5200 m= 
IBMfiiit:H: 220 mtttA1inTuf1itE1** 520 ~1ili:B1J'-.ftz- pel •x~F±-=f-1**' :1tmtt 
~i1** 520 l:cj00 3 ttSt§~~r3fif:§k: 324 ITT-fJJ1t@Hiijs{]!R:tii-:lt~'§tr1iB11** 322 :itt1ibtt1*fiiit 
m=IBi)J*;o 
[0061J mtt1A1inTum*F±1±L, r ,1r., ti, tc._t, tc.r ,ti _tlotirn ri'iJ _tge ~l:cjffi­
~~:1:* 510 t§~~B11** 520 J'-.5-}z- pel •xs{]-=ftf*, mtt~il:cjm-~~tk: 510 t§~~B1 
1** 520 lOtE 8 -1-1Jri'iJ_tF±B1-=f1**1:cj1** 322 :itt1ibt~*fiiitffi=IBM*;o bt~OO 
4 lOOO 5, 31±00 4 ~ a lO .B ii'~¾ o. 5 a,t, -=t-1** 440 t§@rtEtir1Jri'iJ_rli!e~1** 520 
A5-}z- pel •xs{]-=f-1** o 
[oo6sJ m=IBz:JJfiiit:H: 220 '.16,im1A1ii"F$IB• ~ it• a lO .B o ~rmtEi1~Hris*R ~ 31W 
1FfJtltt~JJfilWtis11Jrt~, ffi=IBz:JJfiiit:H: 220 1xmtt1~m tE s -t-1J ri'iJ _tge ~l:cjffi-~~tk: 
510 t§~~Bf.Jf** 520 J'-.ftz- pel •xsl.J-=f1***fiiitm=IBM*;o rnrmttftffl l:cjm 
-~~:f;,k. 510 t§~~EtS1** 520 lOtE 8 '1'-7JrPJ_rli!e~1** 520 J'-.?tz- pel •xs{]-=f-1*** 
it• SAD, ~mmtt1A1i 9 '1'- SAD it•*fiiitm=IBz:)J*;o 
[oo69J ~Jra@J 00 2, IBz:JJ1H~:ff 230 ~!RWffi=IBMfiiit:ff 220 F±B1ffi=IBM~Ji*iiiflAE 
m=~~tk: 4300 :t!RWtErtm-IBz:JJ*;a1m- pel •xJ~>J\BM**•x~F±l'l1m=IB 
z:JJ *;*JJifl:k~i m -=rxt3 fif tk::itt1i$JJY rBJ BUJJW 01.Jm=~~tk: 430 a mttxt~~ oo f*Jt!:1-rnTum 
tEffi-~~:§k:~'§tr1iB11**~1ili:F±tErtm- pel •xi~>J\ITT1**•x~ as-=t-1**, 3tiiifl 
k '§1r1i F ± 01-=f 1** 01m = ~~tk: o 
[0010J ~JraOO 4, 3m=IBMfiiit:H: 220 mttit• a lO .B iiif11Et§xtrl:cj3fif:§k: 324 t§~~ 
811** 322 A~~/j\ SAD ITT-=ff** 440 a,t,t§@:l:filF±m=IBz:)J*;o IBz:JJtH~:ff 230 AA! 
JEtEbtffi- pel •xi~>J\BI.J1**•x~ ITTffi=~~tk: 430, rm~¾iiiflAEm-~~tk: 4100 
[0071] :t!RW~iiifl1**•x~ Bf.Jffi=IBz:)J*;iimJEBI.Jm=~~:§k:l:cjm-~~tk: 410 t§ bt 
t§xt~t§fl;J. r:'3ITTftk: 324a IE!Jlt, tE3fif:§k: 324 l:cjm=~~tk:zl'BJ 01~~mm1Et~~x:l:-tl!.lli 
mia 
[0012J ~~@J 00 2, ~:tiijff 240 £rffi-IBz:JJfiiitff 210 fiiitBI.Jffi-IBM*lilOIBz:JJtH~ 
ff 230 iiif11Es1m=~~tk:xt3ITTf:§k:nl:1i~:tifb a 
[0073] mttJ>J,3ITTf:§R:~~ffi=~~tk:*F±~~:§R:, xtF±BI.J9j~:i'R:lOffi-IBi)J~;n1: 
1i~:tiijo -Po_t}ifi~, mmttftffl btffi rxtffi=IBM*;nl:1i~:tiij${] btt~~;~y-1'11.J btt~~ 
;*~ffi-IBM*;:ittfi~~.mtt~ffll:cj3ITTf:§k:ffl~ITTffi=~~tk:*F±~~:l'R: 0 1E!Jlt, 
m ~ ~ ~ xt 001*:itt1i~:tiij Bf.J llimi-$ o 

[0014J 00 6 ¾1Ft±:l~W*R~1F1!ftltt~JJfilf!itlB1fflrxt001*:itt1i~:tiijITTi&¼ 600 01mOOo 
[0075] 1±00 6 ~, 19:½ 600 '§tr1i00 2 f}T1FITT-i&¼ 200a !EJJlt, 19:¼ 600 '§tr1iffi-IBMfiiit 
ff 610, ffi=IBMfiiitff 620,IBMtH~ff 630, ~:tiijff 640, $JJY pg-fll1~PWff 650, 'fB<~ff 660, iJt 
iBzff 670,$JJY?Hitff 680,~rm, 00 2 01.Jm-IBMfiiitff 210,m=IBz:JJfiiitff 220,IBMtH~ 
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~ 230 ,fl]~,51?,~ 240 ?J\.JJ!JxtRrOO 6 BI.Jffi-iEZ9Jfiiit~ 610,ffi=iEZ9Jfiiit~ 620,JEZ9J1~ 
f~~ 630 ,tlJ~p_l?,~ 640a 

[0016J ffi -:lEi)J fiiit~ 610 :liltt fiffl § fiI*1i:~$J/Hi1i1~ 680 i=p H1i11'11.J ~~ 00 fl*1iiit 
ffi - pe 1 1¥ 5G i=p 61.Jffi -:lEi)J ~]L :lilttxt~~ 00-flnl:trffim*? :'t.ffi - pe 1 1¥ 5G q:i 1'11.J-=f-fl 
.,:iJlli~31W*~-=f--·Jttfi~~*®~ffi-~~*o~~'*ffl®~l'II.Jffi-~~*~* 
ffi- pel 1¥5t!=f BI.Jffi-iEZ9J~]L 
[oonJ m =iEiJJ 1ii it~ 620 wtt 1tffl ts 4~ -=rm-~~* 1'11.J fl• lo ts 4~ -=r § ~u * 1'11 tm~ 
~BI.Jg~i=p~ffll'II.J••*~#ffi=iEZ9J~;o 
[ 0078] :liltttA1Tff8 mfr~ ffi-~~ * t§ 4~ ITT fl* rft ili:? :'±. -=f-1l *, :liltt ii t§ 4~ r ffi-~ 
~ * 1'11.J fl* :;¥0 r :'±. 1'11.J-=f-fl *~ts 4~ r § fiI* ITT ffi ffi -51?, 1'11.J g JE-X i=p ~ t5 61.J-fl * nl:1-r t:~ ~* ti: 
~Jl-~:liuJ, SAD 1'11.Jfl*o *ffl®~BI.J-=f-fl**1iiitttffi- pel 1¥5tJ~>J,1'11.Jfl*1¥5I:!=f BI.Jffi 
=iE i}J ~;, _t 00 Et}.~ Jffi 00 4 ;flJ 00 5 nl: 1-r T W ~ti~ o 
[0019J iEZ911H~~ 630 £rffi=iEZ9J1iiit~ 620 fiiitl'II.Jffi=i?ii}J~;xt§fiI*n!:1-ri?iiJJ 
*H~ 0 fr~ ffi =iEZ91 ~; ts ~ 1'11.J fl* 1¥ 5t i=p ?-':tffi-~~* rftili: 1'11.J-=f-fl *, ii~ t5i~ -=f-1* 
*BI.J*®~~~fr~§fiI*n!:fiMOOffi~i=p~ffll'II.Jffi=~~* 0 ~~,ffi=~~*¾§iw 
*1'11.JtRilJW*o 
[oo8oJ $J/Higtm11JW~ 650 :liltt1Jl1-r$J/1pgtR11JW*tRilJW§fiI*o :liltt~Jffi$J/1H1i1~ 680, 1iffl ~ 
§fiI*ffl®BI.Jffiffi~BI.Jg~i=p~ffll'II.J•*~fiMpgffl~*?-':t§fiI*BI.Jffi~* 0 

[0081] ~-51?,~ 640 £ri?iiJJ*H~~ 630 ?:'t.l'II.Jffli1JW*~$J/1pg1Jii1Jltl~ 650 ?-':tl'l1.Jtm11JJtl** 
~§fiI*n!:fiffi~o:liltt~~$~~ft~(~Dft~)*®~MOOffl~~ttpgffl~i=pl'II.J. 
ttffl~~~,:liltt~ffl*ffl®~BI.J-ttffi~~~r-':tl'II.Jffl~**~§fiI*n!:fiffi~ 0 

[0082] :liltt1'A§fiI*~~tm11JJtl**?:'±.~~*' xt?:'t.a~~~*ITT1**filnt1T ~M~5¼ 
~~o~~~M~~~~BI.J~*?-':tl'II.J~M~~¥~~;~o*~*'~;~B1.J~M~~ 
¥~nl:fi~ffi~~r:'t.~~~ 0 §:liltt~fflMpgffi~~§fiI*n!:fiffi~~,iEZ91~;&~ 
ffia_I?,ff pJ1IJ§1tffiJ\fLl l:ttfllito ;J;~ffl *1t StJ BI.J$J/11'sJ tRilJltl, EB ffi-i?ii)Jftiit~ 610 1iiitl'II.Jffi­
i?ii}J ~; f&'~-51?,ff~ffi }\flj t:~tf ¥ft 0 

[oo83J fr}Affi-51?,~ 640 *~f!J; f,r:.1'11.J ~M~3i¥~1'11.J,~lvr. ~, 'rtk~~ 660 xt*~ITT ~M 
~~¥~nl:fi&;~o~&;~B1.J~~~~~~nl:fi~M~~~~~,~~~~~~~~ 

~~BI.J~*W?-':tl'II.J~~*~~~MOOffl~~Mpgffl~BI.J~*W?-':tl'II.Jffl~*ffl~,~~ 
~§fiI*o 
[oo84J mtliz~ 670 xtfr 1!:tk~~ 660 !=f'rtk~l'II.J§fiI*n!:1-r~*IJ!iiz,ii~*YJ!Iizl'il.J§fiI* 
H1i1fr$fl1H1i1~ 680 i=p o 

[oo85J oo 1 ¾~ili;J;~ffl*1t StJ ~1Jtl 'ri~nfilfJtl 61.Jffl -=r xt 001*n1:1-r$wl'sJ tm~mtlffi-nl?; B1~1tB1.J 
IlitfiOO o 

[oo86J ~Jffi oo 1, frt*f'F 110, ffl rxt OOf*nl:1-r$wl'sJtmi1JJtlffl-n1?,l'il.Jt'z ½:lilttftffl §fir*fr~ 
~OOf*BI.Jffi- pel 1¥5G!=f1i:~~31W*t§J§ZBI.Jffi-~~*o -gl]*~~OOf*~frffi- pel 1¥ 
5G i=p , IJ!JJ xt ~~ 00 flnl: 1-r ffi m ~ fr ffi - pe 1 1¥ 5t i=p? :'±.001*, ff Pfil J§ fr ffi m 1'11.J ~~ 001* i=p 
1i:~ffi-~~*o {'!=:~~*' fiiit~rffi-~~*1'11.Jffi- pel 1¥5G!=f BI.Jffi-iEZ9J~;o 
[0081J frj%:{'F 120, 19: ½:liltt1iffl ~ §fir*ts4~ l'II.Jffi~-51?,l'II.J g~i=p~=r5BI.Jf*•:fo ~ffi-
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~~~ffl®ITT•**$#ffi=IBM*; 0 mct~fiffiffifr1=5ffi-~~~ffl®ITT•*fflilir 
~tJ:rffi- pe 1 • xJ~>J\ ITT 1l * • 5G 9=11'rl.J-=f 1t *, m ct~~ t§ 4~ r ffi-~~~ITT-ft~ ;for :'t. 6"1 
-=r-•*1=5ffl®r§fiJ~ITTfflffiWITTg~~~fflITT•**fi~~*$#ffi=IBM*&o~L 
B~~~004~005M$#ffi=IBM*;ITT~$*fim~o §$#ffi=IBM*;~,*ffi 
$#ITTffi=IBM*;*~J£~frM§fiI~*fiM~ffl~~~fflITTffi=~~~ 0 ffi=~~~ 
fr l:t:t~ ffi ffi =IBi}J *; :tiifl Ji 6"1 ffi - pe 1 • 5GJ~>J\ 6"11t * • 5G ~ , J.J_ rm§ ITTf ~ l=iJ te01Uifl :l:iMY1 
rsJ tyrnrn 0 

[0088] frt~11: 730, tz"~£rRt!-¥:11: 710 ~ftiit6"Jffi-IBi}J*;;fofr~11: 720 ~~J£6"1ffi 
=~~~M§fiI~*fifflW 0 mct~§fiJ~~~ffi=~~~*r:'t.~~~.r:'t.ITT~~~ 
;fOffi-IBM*;frfjjfll?,ZJ§tEtffiAfLl l:tt~rliE~ a 
[ 0089 J m ct 11 m 1=j ffi- IB i}J *; t§ 4~ 6"11t ~ ;fO 1=j § ITTf j:* t§ 4~ l't{] tP1 fjj fiff, 6"1 g :!Ejt ~ ~ 115 61.J 
1t**fiiitffi=IBM*;o !EJ.tlt, ep1~frfx.ffi-IBM*;tEtfjjflffi61tr'rN~, t!?)=iJ'~~ffi=IB 
iJJ *;, 11: :1/;J ~~,PT~ 11m ~y~; 611::rt~xt i%J ~:tiiflIBM *;*tr tffiefil?, 0 

[0090 J xt F ± 61~ ~ ~*iT ~ tt* 5¾ ~ ~, xt 11: 7'J ~ tt* 5¾ ~t~ 61 ~ ~ F :'t. 6"1 ~ tt* 5¾ 
~~*ii ;1,L xt ;1-tl't{] ~tt*3i~~*ii%!iffififfi:ff::MIJ§ffiAfLl l::rt~rliEo 
[0091] 00 8 ¾f~11i5,;zjs:1:,t ~ ~1!ftl 'l'i~Jmif!itl 61mrxt001t*iT~Y11'sJ tP11!Jltlffffflffi 6"1tz" ~ 800 61fil 
00 0 

[0092J ~~00 8, TZ"~ 800 ~115mffil?,:ffc 810,IBM*H~:ff:820 ;fO'~~:ff:830, IBM*H~:ff: 820 
~115ffi-*H~:ff: 822,IBi}J*; ftit:ff: 824 ;foffi=*H~:ff: 826a 
[ 0093 J ffff flffi :ff 810 * L& ~ 115 ~ r § fiJ ~ 6"1 ~ ffi 6"11::r t~ rliE, ;;_ t~ L& 61 l::r t~ ti~~ ffi- Pe 1 

•x~ITT~rffi-IBM*;ITT~ffi~~r~~~ITT~ffio 
[oo94J mctJ.J_§fiJ~~~fr l::rffi- pel •xJ~>J\ 6"11t*•x~ 6"1ffi=~~~*r:'t.~ 
~ ~ 0 ~ 115 fr 1::r t~rJiE ~ ITT~ r ~~ ~ 61.J ~ffi tBtm fjj fJ1?;, &; 1-t, * MI m tBt ~ tt* 31 ~~~, 
~'f!k~~~~o mctxt~rffi-IBi)J*;6"1~ffi*1i%!ifffffiffi*'~~ffi- pel •x~61ffi­
IBM*; 0 

[0095J IBMtH~:ff: 820 f~ffimffil?,:ff: 810 -~~6"Jffi-IBM*;vJflJ£ffi- pel •x~6"Jffi­
~~~o ~J§, mct~ffl®rffi-~~~ITT-*1=5ffl®r§ITTf~ITTfflmWITTg~~~fflITT 
•**fi~~*~J£~frM§~~~*fiMOOffl~~~fflITTffi=~~~0 ffi=~~~fr~ffi 
- pe 1 • xJ~>J\ ITT-ft*. 5G ~ , :ft f~ffi£ r 1=5 ffi-~~~t§ 4~ 6"11t * ;fo 1=5 § fiJ~t§ 4~ 6"1 tP1 
mwITTg~~~fflITT.*F±ITTffi=IBM*;*~J£ffi=~~~o 
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1=5ffi-~~~ffl®ITT•**$#ffi=IBM*;o 
[oo98J fr 1=5 ffi-~~ ~t§ 4~ 611t * !Yftilir :'t. R l::r ffi- pe 1 • 5GJ~>J\ 6"11t ~ • 5G ~ 6"1-=f 
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ffi=JEi}J:K;o 
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1H~ 0 :ttRfflffi=iEz9J:K;B"J1**•:n:xt~~OO-f*itt1Tfffim, flRfflffi=iEiJJ:K;*:pjf11li:ij'.fr 
m§1m*it!:fi~OOm~i:=p~fflITTffi=~~*o~JEITTffi=~~*¾3lW*ITTm~~o 
[0101] 'feJc2l:ff: 830 £rffi=1H~:ff: 826 B"J~**'teJc2l31W:l:*o EBffi=1H~:ff: 826 F":t§ 
1m ~ ag t»rnw *, im:ct: i:ij'. r ":t s"-1 t»11Y1u * Ef tf fiffi :ff: 810 tf fiffi s"-1 ~ ~ ~ 1§ no* ·l:Yc 1l § 1m * 0 

[0102J oo 9 ¾flRffl,;$:'fe:. SJr 7Fvtltt~JJtlI1Ytl s"Jffl -=rxtoo1*:it!:1imf fiffis"JW: ~ 900 s"Jmoo 0 

[0103J ~Jffi 00 9, W: ~ 900 '§}1!imffiffi:ff: 910,iEz9l1H~:ff: 920, ·l:Yc1l:ff: 930, $If[ pg t»11JW:ff: 940, 
iJtr,Sz:ff: 950 -t0$1J[Zf:fit:ff: 960a iEz9l1H~:ff: 920 '§t1!iffi-1H~:ff: 922,iEZ9Jftit:ff: 924 ,foffi= 
1H~:ff: 9260 00 8 B"Jmffiffi:ff: 810,;iEiJJ1H~:ff: 820 ,tO'teJc2l:ff: 830 ?J'jjiJEf 00 9 B"Jmffiffi~ 910,JE 
Z9J * H~ :ff: 9 2 o ;¥0 ·!:Ye 1l :ff 9 3 o xt@ o 

[ 01 04 J mf Tiffi :ff 910 * ~ '§ t15 ~ r § lW* El"-1 ~ffl El"-1 !::t t~1;1E, }A*~ ITT !::t i~)JTf.~ ~~ r 3 IW 
*ITTffiWffl~ITT~ffl~~r~~*ITT~ffl 0 ~*~ffl~OOm~m§1m*it!:fiffiW,~ffi­
P e 1 • 5c i:=p B"-1 ~ r ffi-iE Z9J :K; ITT ~1m fil 1ffe~ ~ o 

[0105J iEZ911H~:ff 920 fr$1J[Zf:fi1'1:ff 960 i:=p W1it ITT~~ 001* i:=p 1,l~ Ei 31m*1§@B"Jffi­
pe l J¥l5ci:=p l't{]ffi-~~*o -/zo*~~001*::-ffrffi- pel •:n:i:=p, 1Jl!Jxt~~001*:it!:1ifffim ~fr 
ffi- pel 1¥'-xi:=pr":tOOf*, :3ffrfffimITT~~001*i:=pJ,l~ffi-~~*o 
[01 o6J ffi-1H~:ff 922 :ttRfflmffiffi:ff 910 mffiffi B"Jffi- pe 1 • x i:=p B"Jffi-iEiJJ:K;*JJftlkffi 
- ~~* o :ttR ffl ffi-;iEi}J :K;imtt1A1T iEZ9J 1H~*:pftl kffi-~~ * o 
[01 07] ;iEi}J 1t it:ff 9 24 im,jj: 1~m ffi-1H~:ff 9 2 2 :pftl IE B"J Ej ffi-~~ * 1§ ~~ B"-11* ~ ,fo Ej 3 
lW*ffl®ITTmffiWITTIR~i:=p'§fflITT•**$*~frm31W*it!:fi~OOm~i:=p~J=§ITTffi= 
JEz9J:K;o 
[01osJ frEfffi-~~*1§~~ B"11**1Yftili:F±fr !::tffi- pel .5G£/J,s"J1**•xi:=p B"-1-=f 
-~oimtt~ffl®rffi-~~*ITT•~~F":tITT-=f.*Eiffl®r3lW*ITTmmwITTIR~i:=p 
'§fflITT.*ittfi~~*$*ffi=iEZ9J:K;o 
[0109J ffi=1H~:ff 926 £r EBiEZ9J1tit:ff 9241titB"Jffi=iEZ9J:K;*~JEi:ij'.frx13lW* 
ittfi~OOm~i:=p~fflITTffi=~~* 0 imnfrEiffi=iEZ9J:K;ffl~ITT-*J¥l5Gi:=pm~~OO­
it!:fiffim#frfffimITT~~OO-i:=p~~ffi=iEZ9J:K;*~JEffi=~~* 0 ~~.~kITTffi= 
~~*¾ § 1m*a{]f»11Jl1u* o 

[011 O] $If[ pg t»11Jl1U:ff 940 im,jj: 1~ffl Ej 31W*1§~~ El"-1 mmffiffi El"-1 IR :!Ej i:=p '§}15 B"11**1t\.1j$1J[ pg 
tJUJllu *r ":t § 1m* s"-1 t»11Y1u * 0 
[0111] ·l:Yc1l:R 930 £riEZ911H~:ff 920 ~$1J[pgffi1Jl1U:ff 940 r":t.B"Jt»11Yltl**'l:Yc2l31W*o 
ill :ct i~ mf fiffi :ff 910 ,rr ":t s"-1 ~ ~ * Ef m 1Jlltl * 1§ no* ·!:Ye 1l 31m * 0 EB 1Jit~ :ff xt·l:Yc 1l s"-1 § 1m ** 
1i**1J!~, #~€W1itfr$m111it:R 960 i:=p, ~m -=rxt:1j-*~:1j-001*s"Jt»1iY1tl 0 

[0112J oo 10 ¾7F ili *ffl*'fe:. SJr 7F1Ytl'ti~JJffi1Ytl agffl rxt 001*:it!:1i$1J[fsJ t»11Jl1tlmffiffi s"11Jr*ag 
rJIU¥00 o 
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[ 011 3 J ~ Jffi 00 1 0 , fr~ 11: 10 10 , ffl -=p x-t 00 11Ut!: 1T $~ l'sJ tm 11Jlu iffiHiij B'-1 i9: ¼ * i& "EL 1'5 ~-=p 3 ITT! 
* l'l'-1 ~ ffl l'l'-1 rt ttilit, JA * i& l'l'-1 tr tt 1;1f.~IlX ~ -=f ffi - pe 1 • 5L i:=p B'-1 ffi - iE i;b *; l'l'-1 ~ffl 5¥0 ~ 
-=f~~*B'-J~ffl 0 m~-=pffi-iEi;JJ*;B'-J~ffl*fiM~~~~ffi-iEi;JJ*;,m~-=p~~ 
* l'l'-1 ~ffl *1imn fr!If5ij, & ; {,t, :3f ISilIJ§ *ff~~~ st~1t=rn, ~ 'f1k ~~~ * o 
[0114] tE~{t 1020, 19:¼.im:u{tfflffi- pel .JLi:=paqffi-iEi;}J*;_*:piflkffi- pel .JL 
i:=pl'l'-Jffi-~~*ofil~¾™,*fflffi-iEi;JJ*;.imttm~~~oo•*~kffi-~~*o~ 
lt!., ~0~~~001*:T-tEffi- pel •xi:=p, IJ!Ux1~~001**ffffim, :3fpJJIJ§.imtt1t~ffiml'l'-J~ 
~001**:PJfl:kffi-~~*o 
[ 011 5J 3 :Pifl km-~~* s-t , .im :ct 1tffl -'=i m-~ ~ * t§ {I) as 1t ~ ;;¥0 -'=i 3 -mr * t§ {I) B'-1 tm fr!~ 
~B'-Jg~i:=p"ELffll'l'-J•~*~~ffi=~~*o 
[ 011 6 J .im :ct tA1Tffi m * F 1::.-'=i ffi - ~ ~ * t§ {I) l'l'-11* ~ ~t ili: B'-1 ~ 1* ~ , .im :ct~~ t§ {I) -=f ffi­
~ ~ * B'-1 ft~ 5¥0 r ± B'-1 ~-ft~ -'=it§ {I) -=f :'3 ITTf * B'-1 flf[ fr!~ fiij B'-1 g JEX i:=p "EL t15 B'-J ft~* tr rt~* 
f~ itffi =iEi;JJ *; 0 

[0111J 3{~it Tffi=iEi;JJ*;a,t, *fflffi=iEi;JJ*;*:piflkffi=~~*o tE-'=iffi=iEi)J 
*;ffl~B'-J•~•xi:=pm~~OO-*fiffim,~Mml'l'-J~~OO-~kffi=~~* 0 ~kl'l'-J 
ffi = ~~ *¾ 3 ITTf * l'l'-1 tm 11JlU * o 
[011sJ tE~{t 1030, i9:¼£-=ftEt*1t 1020 :Piflkl'tqffi=~~**'f3<~3ITTf*o mJJJt¾iJL 
.imtt~~ ffi =~~*-'=I tEt* 11: 1 o 10 i:=p r 1:: l'l'-1 ~~ * t§ 1Jll *'13< ~ 3 ITTf * o 
[ 0119 J * ':& StJ mm i~ ik ~ 7'J it •tJL m iii2,~ * £ _t s'-1 it•tfl m iif~ fiij O it •tfl m iii2,~ 
ft£¾~~~J§PJ~~-m~~~ItXB'-J~ffll'l'-JffW~ffl~~~K 0 ~-mm~~~ft£B'-J 
:;,r,ffU'E1t15 :9-ii~1i1'1~ (ROM) .. ~nHJliJJfbl~1i1'1~ (RAM), CD-ROM,iHW,~ffi:,jt;~ffl~1i1'i~K 
lOW:1,Jt (i;Jl'f~o, im.ttli~IMJ B'-J~fflf'½ffi) 0 it•tJl PJi~i2,~:fr£~PJ Jt;;f(J-=f ~IMJ B'-Jit•m~ 
~, J-A rm ~*;;(ff 7J A~ 1i1'15¥0 tA 1T it •m m ii 1~ fiij 0 

[0120] .$~ Bt:£~Jffi,:$:':& S)j B'-1:;,r,Wtl'fi'g;;JmHftl.Jlf*:;,r, t±:\5¥0:fi~ T ,:$:':& S)j, {B ¾,:$:~mJExEl'-1~ 
.imtt*A~@~~M,tE~~~~&~~*~kl'l'-J,:$:':&StJB'-Jff~~M~B'-Jffi~~.m~* 
1T % :ct ;;¥0 ~ 71 _t aq ~ lrft r:&1t o 
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000 "lOpH,11;:wieCKaM qrn:pMa ropo,n;HCCKHH H 
IIapTHep1,1", rraT.IIOB. A.B.Mmzy, per.N~ 364 

(71) 3aHBHTeiih(H): 

KAliYCMKM KAMC.51 T0CMEA (JP) 

(72) ABrnp(hr): 

HO,ll,A PeHKO (JP), 
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(54) YCTPOMCTBO M CITOCOE KO,ll,MPOBAHM.51 M3OEPA)KEHMM M YCTPOMCTBO M 
CIIOCOE ,ll,EKO,ll,MPOBAHM.51 M3OEPA)KEHMM 

(57) <DopMyna H3o6peTemrn 

1. y CTpOHCTBO KO,II,HpOBaHH51 H306pa)Kemrn, co,n:ep)KaIIJ,ee: 

A 

rrpeo6pa30BaTeJih rny6HHbl IIHKCeJI51 B 6HTax ,n:JI51 rrpeo6pa30BaHH51 rny6HHbl B 6HTax 

Ka)K,II,Oro IIHKCeJI51 BXO,II,HOro H306pa)KeHH51, ccpopMHpOBaHHOro H3 MHO)KeCTBa IIHKCeJieti, 

Ka)K,II,bIH H3 KOTOpbIX HMeeT rny6HHY N 6HT, ,II,O rny6HHbl (N+M) 6HT, KOTOpa51 60JihIIIe 

rny6HHhI N 6HT Ha M 6HT; 

reHepaTop rrpe,II,cKa3hrnaeMoro H3o6pa)KeHH51 ,II,JI51 c03,Il,aHH51 rrpe,n:cKa3hrnaeMoro 

mo6pa)KeHH51 rny6nHoti (N+M) 6HT no BXO,II,HOMY H3o6pa)KeHHIO rny6nHoti (N+M) 6HT 

HCXO,II,51 H3 orropHoro H306pa)KeHH51 rny6HHOH (N+M) 6HT; 

BblqHTaTeJih ,II,JI51 rronyqeHH51 ,II,HcpcpepeHIJ,HaJihHOro CHrHaJia Me)K,II,y BXO,II,HbIM 

H306pa)KeHHeM rny6HHOH (N+M) 6HT lI rrpe,Il,CKa3hIBaeMhIM H306pa)KeHHeM rny6HHOH (N+M) 
6HT; 

KO,II,ep ,II,JI51 KO,II,HpOBaHH51 ,II,HcpcpepeHIJ,HaJibHOro CHrHaJia lI BbIBO,II,a HH(pOpMaIJ,HH 0 

KO,II,HpOBaHHOM H306pa)KeHHH; 

,II,eKO,II,ep ,II,JI51 BbIBO,II,a ,Il,eKO,II,HpOBaHHOro pa3HOCTHOro H306pa)KeHH51 Ha OCHOBe 

HH(pOpMaIJ,HH O KO,II,HpOBaHHH H306pa)KeHH5I; 

cyMMaTop ,II,JI51 ,n:o6aBJieHH51 rrpe,II,CKa3hIBaeMoro H306pa)KeHH51 rny6HHOH (N+M) 6HT K 
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,ueKO,IlllpOBaHHOMY pa3HOCTHOMY ll306pa)KeHlllO rny6ttHOH (N+M) 6ttT ll BhIBO,Ua 

,ueKO,IlllpOBaHHOro ll306pa)KeHll51 rny6ttHOH (N+M) 6ttT; 

naM51Th, 3anOMllHaIOI.U;a51 onopHoe ll306pa)KeHHe, )])151 3anOMllHaHll51 ,n:eKo,z:mpoBaHHOro 

tt3o6pa)KeHtt51 B KaqecTBe onopHoro tt3o6pa)KeHtt51. 

2. y CTpOHCTBO KO,IlllpOBaHll51 ll306pa)KeHll51 no n.1, co,n:ep)Kamee TaK)Ke MYilhTllnneKcop 

,Illl51 MYilhTllnneKCllpOBaHll51 llHq>OpMaI.J;llll O npeo6pa30BaHllll B 6ttTax, npe,n:CTaBIT5IIOI.U;eH 

KOnttqecTBO 6ttT, Ha KOTOpoe npOllCXO,IlllT ll3l\tieHeHHe B pe3yllhTaTe npeo6pa30BaHll51, C 

llHq>OpMau;tteH O KO,IlllpOBaHllll ll306pa)KeHll51. 

3. YcrpOHCTBO KO,IlllpOBaHll51 ll306pa)KeHll51 no n.1, co,uep)Kamee TaK)Ke 

nepBhIH npeo6pa3oBaTenh rny6ttHhI nttKcen51 B 6ttTax, o6ecneqeHHhIH Ha npe,uh1,uymert 

cTyneHtt naM5ITH, 3anoMttHa10mert onopHoe tt3o6pa)KeHtte, .il.JI51 npeo6pa3oBaHH51 Ka)K,uoro 

nttKcen51 ,ueKO,IlllpOBaHHOro ll306pa)KeHll51 rny6ttHOH (N+M) 6ttT )],0 rny6HHhl (N+M-L) 
6HT (L - u;enoe qlfcno, y,uoBneTBOp5IIOI.U;ee HepaBeHCTBY LsM), tt 

BTOpOH npeo6pa30BaTenh rny6HHhl nttKcen51 B 6HTax, o6ecneqeHHhlll Ha 3a,n:Hell cryneHll 

naM51Tll, 3anOMllHaIOIUeH onopHoe ll306pa)KeHHe, ,Illl51 npeo6pa30BaHll51 Ka)K,UOro nHKcen51 

onopHoro H3o6pa)KeHH51 rny6ttHOH (N+M-L) 6ttT ,n:o rny6ttHhI (N+M) 6ttT, 

naM51Th, 3anOMllHaIOI.U;YIO onopHoe ll306pa)KeHHe, KOTOpa51 3anOMllHaeT 

,ueKO,IlllpOBaHHOe ll306pa)KeHHe rny6ttHOH (N+M-L) 6ttT B KaqecTBe onopHoro 

ll306pa)KeHll51. 

4. YcrpOHCTBO KO,IlllpOBaHll51 ll306pa)KeHllll no n.1, B KOTOpOM nepBblll npeo6pa30BaTenh 

rny6HHhl nttKcen51 B 6HTax BKnIOqaeT B ce651 cpe,n:CTBO ,Illl51 BhJqttcneHll51 penpe3eHTaTllBHOro 

3HaqeHll51 llCXO,Il51 ll3 MaKCllMallhHOro ll MllHllMallhHOro 3HaqeHllll rny6ttHhl nttKcen51, 

co,n:ep)KaIUllXC51 B ll306pa)KeHllll e,UllHllI.J;hl KO)],llpOBaHll51 ,n:eKO)],llpOBaHHOro ll306pa)KeHll51 

rny6ttHOH (N+M) 6HT ,Illl51 Ka)K)],Oll e,n:HHllI.J;hl KO,IlllpOBaHll51, cpe;:::ccTBO ,Illl51 BhlqllcneHll51 

BenttqllHhl CMemeHll51 Q (OsQsL), C nOMOI.U;hlO KOTOporo 3HaqeHHe nonyqeHHOe nyTeM 

CMemeHll51 BnpaBO pa3HOCTll Me)K,Ily 3HaqeHHeM Ka)K,IlOro nHKcen51 ll306pa)KeHll51 e,UllHllI.J;hl 

KO,IlllpOBaHll51 ll yKa3aHHhIM penpe3eHTaTllBHhIM 3HaqeHHeM nona,uaeT B ,IlllHaMttqecKllll 

,Illlana30H rny6HHhl B (N+M-L) 6ttT, ll cpe,n:CTBO )],Il51 npeo6pa30BaHll51 ,n:eKO,IlllpOBaHHOro 

ll3o6pa)KeHtt51 rny6HHOH (N+M) 6HT B ,n:eKO.II:HpOBaHHoe tt3o6pa)KeHHe rny6ttHOH (N+M-L) 
6ttT nyTeM npeo6pa30BaHll51 3HaqeHll51 Ka)K,Iloro nHKcen51 B ll306pa)I{eHllll e,n:HHllI.J;hl 

KO,IlllpOBaHll51 B 3HaqeHHe C rny6ttHOH (N+M-L) 6HT nocpe,UCTBOM C,IlBllra BnpaBO pa3HOCTll 

Me)K,Ily 3HaqeHHeM Ka)K,UOro nllKCell51 ll yKa3aHHOro penpe3eHTaTllBHOro 3HaqeHll51, ll 

naM51Th, 3anOMllHaIOI.U;a51 onopHoe ll306pa)I{eHHe, 3anOMllHaeT ,n:eKO)],llpOBaHHOe 

ll306pa)KeHHe rny6ttHOH (N+M-L) 6ttT B KaqecrBe onopHoro ll306pa)KeHll51 ll 3anOMllHaeT 

yKa3aHHYIO BenttqllHY Q ll penpe3eHTaTllBHOe 3HaqeHHe ,Illl51 ll306pa)I{eHll51 Ka)K)],Oll 

npOll3B0IlhHOHe,n:HHllI.J;hlKO,IlllpOBaHll51,a 

BTOpOH npeo6pa30BaTenh rny6ttHhl nHKcen51 B 6ttTax cqllThIBaeT onopHoe ll306pa)KeHHe, 

BenttqllHY CMemeHll51 Q ll penpe3eHTaTllBHOe 3HaqeHHe ll3 naM51Tll, 3anOMllHaIOmert onopHoe 

ll306pa)KeHHe, M51 Ka)K,Il0ll e,n:HHllI.J;hl KO,IlllpOBaHll51 ll ;:::co6aBn51eT 3HaqeHHe nttKcen51, 

nonyqeHHOe nyTeM CMemeHll51 BnpaBO Ha Q 6ttT 3HaqeHll51 nttKcen51 rny6HHOH (N+M-L) 6ttT 

,Illl51 Ka)K,UOro nttKcen51 onopHoro ll306pa)I{eHll51, K penpe3eHTaTllBHOMY 3HaqeHlllO ,Illl51 

npeo6pa30BaHll51 yKa3aHHOro 3HaqeHll51 nttKcen51 B 3HaqeHHe nttKcen51 rny6ttHOH (N+M) 6HT. 

5. YcrpOHCTBO KO,IlllpOBaHll51 ll306pa)KeHll51, co,n:ep)Kamee: 

reHepaTop npe,n:cKa3hrnaeMoro tt3o6pa)I{eHtt51 .z:i:n51 co3,n:aHH51 npe.ri:cKa3hrnaeMoro 

ll306pa)KeHll51 rny6ttHOH (N+M) 6ttT no BXO,IlHOMY ll306pa)KeHlllO rny6ttHOH N 6HT llCXO,Il51 

tt3 onopHoro tt3o6pa)KeHtt51 rny6HHOH (N+M) 6ttT; 

npeo6pa30BaTenh, yMeHhIIIaIOI.U;llll rny6ttHy nttKcen51 B 6ttTax, ,Illl51 yMeHhIIIeHll51 Ka)I{;:::cOro 

nttKcen51 npe,n:cKa3hIBaeMoro ll306pa)I{eHll51 rny6ttHOH (N+M) 6HT ,IlO rny6ttHhl N 6HT; 

BhlqllTaTenh )],Il51 nonyqeHll51 )],llq>q>epeHu;ttanhHOro CllrHana Me)K,n:y BXO)],HhIM 

ll306pa)KeHHeM rny6HHOH N 6ttT ll npe,n:cKa3hIBaeMhIM ll306pa)I{eHHeM rny6ttHOH N 6HT; 

CTp.: 2 

:::a 
C: 

I\) 

0 

0 

00 

'-'> 

00 

....... 
0 

en 

)> 



<( 

(0 

0 

..... 
co 
M 

co 
0 

0 

N 

KO,n:ep .IJ:JI51 KOJJ:llPOBamrn ,n:mpcpepem.1,HaJihHOro CllrHaJia ll BhIBO,n:a llHQ)OpMaIJ,llll 0 

KO,n:HpOBamm ll306pa)KeHmI; 

,n:eKo,n:ep ,l]JI5l BhIBO,;::i:a ,;::i:eKO,n:HpOBaHHOro pa3HOCTHOro ll306pa)KeHH5l Ha OCHOBe 

llHQ)OpMaIJ,llll O KO,n:HpOBaHllll H306pa)KeHH5I; 

cy1v11v1aTop ,n:m1 ,n:o6aBJieHH5l ITpe,;::i:cKa3hrnae1v1oro H3o6pa)KeHH5l, ITpeo6pa3oBaHHOro ,n:o 

rny6HHhl N 6HT, K ,;::i:eKO,n:HpOBaHHOMY pa3HOCTHOMY ll306pa)KeHHIO ,n:JI51 BhIBO,n:a 

,n:eKO,n:HpOBaHHOro ll306pa)KeHH5l rny6HHOH N 6nT; 

ITpeo6pa3oBaTeJih rny6HHhI ITHKcem1 B 6nTax ,n:JI5l ITpeo6pa3oBaHH5l 3HaqeHH5l Ka)K,lJ.Oro 

ITllKCeJI5l ,n:eKO)].llpOBaHHOro ll306pa)KeHH5l rny6HHOH N 6HT ,;::i:o rny6HHhl (N+M) 6HT, 

ITpeBhIIIIaIOII.J,eH yKa3aHHYIO rny6nHy Ha M; ll 

ITaM51Th, 3aITOMHHaIOII.J,YIO OITOpHoe H306pa)KeHHe, .IJ:JI51 3aITOMHHaHH5l ,;::i:eKO,lJ.HpOBaHHOro 

ll306pa)KeHH5l rny6HHOH (N+M) 6HT B KaqeCTBe OITOpHoro ll306pa)KeHH5l. 

6. y CTpOHCTBO KO,n:HpOBaHll51 ll306pa)KeHH5l, co,;::i:ep)KaII.J,ee: 

reHepaTop ITpe,2J.cKa3hrnae1v1oro H3o6pa)KeHH5l ,n:JI5l co3,;::i:aHH5l ITpe,n:cKa3hrnae1v1oro 

ll306pa)KeHH5l rny6HHOH (N+M) 6HT ITO BXO.IJ:HOMY ll306pa)KeHHIO rny6HHOH N 6HT llCXO.IJ:51 

H3 OITOpHoro H3o6pa)KeHH5l rny6nH00. (N+M) 6nT; 

ITpeo6pa30BaTeJih rny6HHhl ITllKCeJI5l B 6nTax .IJ:JI51 yMeHhIIIeHH5l Ka)K,n:Oro ITllKCeJI5l 

ITpe,2J.CKa3hIBae1vmro ll306pa)KeHH5l rny6HHOH (N+M) 6HT ,l],0 rny6HHhl B N 6nT; 

BhJqllTaTeJih JJ:JI51 ITOJiyqeHH5l JJ:llg:>q:>epeHI..1,llaJihHOro CHrHaJia Me)K,n:y BXO,lJ.HhIM 

ll306pa)KeHHeM rny6HHOH N 6HT ll ITpe,;::i:cKa3hIBaeMhIM H306pa)KeHHeM rny6HHOH N 6HT; 

KO,n:ep ,l],JI5l KOJJ:llPOBaHH5l .IJ:llg:>q:>epeHIJ,llaJihHOro CHrHaJia ll BhIBO,lJ.a llHQ)OpMaIJ,llll 0 

KO)].llpOBaHHll ll306pa)KeHH5I; 

,n:eKo,n:ep JJ:JI51 BhIBO,n:a ,;::i:eKOJJ:llPOBaHHOro pa3HOCTHOro H306pa)KeHH5l Ha OCHOBe 

llHQ)OpMaIJ,llll O KO,r:mpoBaHllll ll306pa)KeHH5I; 

cyMMaTop ,l],JI5l ,n:o6aBJieHH5l ITpe,;::i:cKa3hIBae1v1oro ll306pa)KeHH5l K ,n:eKOJJ:llPOBaHHOMY 

.IJ:Hg:>q:>epeHIJ,HaJihHOMY ll306pa)KeHHIO JJ:JI51 BhIBO,;::i:a ,;::i:eKO,n:HpOBaHHOro ll306pa)KeHH5l 

rny6nHOH N 6nT; 

ITaM51Th, 3aITOMHHaIOII.J,YIO OITOpHhIH CllrHaJI, ,r:t:JI5l 3aITOMHHaHH5l ,;::i:eKO,n:HpOBaHHOro 

ll306pa)KeHH5l rny6HHOH N 6HT B KaqeCTBe OITOpHoro ll306pa)KeHH5I; 

ITpeo6pa30BaTeJih rny6HHhl ITllKCeJI5l B 6nTax .IJ:JI51 ITpeo6pa30BaHH5l Ka)K,n:Oro ITllKCeJI5l 

OITOpHoro ll306pa)KeHH5l rny6HHOH N 6HT, 3aITOMHeHHOro B ITaM51Tll, 3aITOMHHaIOII.J,eH 

OITOpHoe ll306pa)KeHHe, ,n:o rny6HHhl (N+M) 6HT, ITpeBhIIIIaIOII.J,YIO yKa3aHHYIO rny6nHy Ha 

M6HT. 

7. y CTpOHCTBO KO,n:HpOBaHH5l ll306pa)KeHH5l ITO IT.1, B KOTOpOM llHQ)OpMaIJ,ll5l 0 

KO)].llpOBaHHll ll306pa)KeHH5l BKJIIOqaeT B ce65l ,n:aHHhie, yKa3hIBaIOII.J,lle KOJillqOCTBO 6HT M, 

Ha KOTOpoe ,n:OJI)KHO 6hITh BhIIIOJIHeHO yBeJinqeHHe, B KaqecTBe llHQ)OpMaIJ,llll 0 

ITpeo6pa30BaHllll rny6HHhl B 6nTax JJ:JI51 Ka)K.IJ:00. ITPOll3BOJihHOH e)].HHHIJ,hl KO,n:HpOBaHH5l. 

8. y CTpOHCTBO KO,n:HpOBaHH5l ll306pa)KeHH5l ITO IT.3, B KOTOpOM llHQ)OpMaIJ,ll5l 0 

KO,n:HpOBaHHll ll306pa)KeHH5l BKJIIOqaeT B ce65l ,n:aHHhie, yKa3hIBaIOII.J,lle rny6nHy (N+M-L) B 

6nTax OITOpHoro H3o6pa)KeHH5l, xpaH51II.J,eroc5l B ITaM5lTH, 3aITOMHHaIOme0. OITOpHoe 

ll306pa)KeHHe, B KaqecTBe llHQ)OplvrnIJ,llll O ITpeo6pa30BaHHH B 6nTax JJ:JI51 Ka)KJJ:OH 

ITPOll3BOJihHOH e,;::i:HHHIJ,hl KO,n:HpOBaHH5l. 

9. y CTpOHCTBO KO,n:HpOBaHH5l ll306pa)KeHH5l ITO IT.1, B KOTOpOM llHQ)OpMaIJ,ll5l 0 

KO,n:HpOBaHllll ll306pa)KeHH5l BKJIIOqaeT B ce65l ,n:aHHhie, yKa3hIBaIOII.J,lle rny6nHy N B 6nTax 

ITPll BhIBO,n:e ,lJ.eKO)].llpOBaHHOro ll306pa)KeHH5l B KaqecTBe llHQ)OpMaI.J,llll O ITpeo6pa30BaHllll 

rny6HHhl B 6nTax ,lJ.JI5l Ka)K,r:t:00. ITPOll3BOJihHOH e,n:HHHIJ,hl KO,Il,llpOBaHH5l. 

10. YcTpOHCTBO KO,n:HpOBaHH5l ll306pa)KeHH5l ITO IT.I, B KOTOpOM ITpeo6pa30BaTeJih 

rny6HHhl ITHKCeJI5l B 6HTax ITpeo6pa3yeT 3HaqeHHe Ka)K,l],Oro ITHKCeJI5l BXO,IJ,HOro 

ll306pa)KeHH5l B 3HaqeHHe, OTJillqHoe ITO rny6nHe B 6HTax, a 3aTeM ITpeo6pa3yeT Ka)K.IJ:YIO 

KOMITOHeHTY BXOJJ:HOro ll306pa)KeHH5l B ,Il,pyroe IJ,BeTOBOe ITpOCTpaHCTBO. 
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11. YcTpOHCTBO KO,IUIPOBamrn H306pa)Kemrn: no n.1, B KOTOpOM npeo6pa30BaTeJib 

rJiy6HHhI n0:Kcem1 B 60:Tax npeo6pa3yeT 3HaqeHHe Ka)K,II.Oro n0:Kcem1 H3o6pa)KeHH51 

rJiy6HHOH N 6HT ,Il.0 rJiy6HHbI (N+M) 6HT, npeBbIIIIaIOm:etI ee Ha M 6HT, a 3aTeM 

npeo6pa3yeT Ka)K,II.YIO KOMnOHeHTY H306pa)KeHH51 B ,II.pyroe QBeTOBOe npocTpaHCTBO. 

12. YcTpOHCTBO KO,II.HpOBamrn H306pa)KeHH51 no n.10 HJIH 11, B KOTOpOM HHQ)OpMaQH51 0 

KO,II.HpOBaHHH H306pa)KeHH51 BKJIIOqaeT B ce651 ,II.aHHbie, yKa3hIBaIOm:He KOJIHqecTBO 6HT M, 
Ha KOTOpoe nO,II.Jie)KHT yBeJIHqHTb rJiy6HHY, H ,II.aHHbie, yKa3hIBaIOm:He QBeTOBOe 

npocrpaHCTBO npH BbIBO,II.e ,II.eKO,II.HpOBaHHOro H306pa)KeHH51 B KaqecrBe HHQ)OpMaQHH 0 

npeo6pa30BaHHH B 60:Tax ,II.JI51 Ka)K,II.OH npOH3BOJibHOH e,II.HHHQbI KO,II.HpOBaHH51. 

13. YcTpOHCTBO KO,II.HpOBaHH51 H306pa)KeHH51 no n.10 HJIH 11, B KOTOpOM HHQ)OpMaQH51 0 

KO,II.HpOBaHHH H306pa)KeHH51 BKJIIOqaeT B ce651 ,II.aHHbie, yKa3hIBaIOm:He rJiy6HHY N B 60:Tax 

npH BbIBO,II.e ,II.eKO,II.HpOBaHHOro H306pa)KeHH51, H QBeTOBOe npocrpaHCTBO npH BbIBO,II.e 

,II.eKO,II.HpOBaHHOro H306pa)KeHH51 B KaqecTBe HHQ)OpMaQHH O npeo6pa30BaHHH B 60:Tax ,II.JI51 

Ka)K,II.OH npOH3BOJibHOH e,II.HHHQbI KO,II.HpOBaHH51. 

14. YcTpOHCTBO KO,II.HpOBaHH51 H306pa)KeHH51 no n.1, B KOTOpOM reHepaTop 

npe,II.cKa3hrnaeMoro H3o6pa)KeHH51 co3,II.aeT npe,II.cKa3hrnaeMoe 0:306pa)KeH0:e Ha ocHoBe 

HHQ)OpMaQHH a,II.aIITHBHOro HHTeprrOJI51QHOHHOro QJHJibTpa, a HHQ)OpMaU:H51 0 KO,II.HpOBaHHH 

H306pa)KeHH51 BKJIIOqaeT B ce651 HHQ)OplviaU:HIO a,II.anTHBHOro HHTeprrOJI51QHOHHOro QJHJibTpa. 

15. YcTpOHCTBO KO,II.HpOBaHH51 H306pa)KeHH51 no rr.1, CO,II.ep)Kam:ee TaK)Ke QJHJibTp, 

o6ecrreqeHHhIH Ha rrpe,II.hI,II.ym:e0: cTyneHH naM51TH orropHoro H3o6pa)KeHH51, qT06h1 

IIO,II.BeprHyTh ,II.eKO,II.HpOBaHHOe H306pa)KeHHe QJHJibTpaQHH Ha OCHOBe HHQ)OpMaQHH 0 

QJHJibTpaU:HH, rrp0:qeM HHQ)OpMaQH51 0 KO,II.HpOBaHHH H306pa)KeHH51 BKJIIOqaeT B ce651 

HHQ)OpMaQHIO O QJHJibTpaQHH. 

16. YcTpOHCTBO KO,II.HpOBaHH51 H306pa)KeHH51 ITO n.1, B KOTOpOM rrpeo6pa30BaTeJib 

rJiy6HHbI IIHKCeJI51 B 60:Tax TaK)Ke BKJIIOqaeT B ce651 QJHJibTp, qT06bI IIO,II.BeprHyTh BXO,II.HOe 

H306pa)KeHHe QJHJibTpaQHH Ha OCHOBe HHQ)OpMaQHH O QJHJibTpaQHH nocJie npeo6pa30BaHH51 

Ka)K,II.Oro nHKCeJI51 BXO,II.HOro H306pa)KeHH51, Ka)K,Il.bIH IIHKCeJih KOTOporo HMeeT rJiy6HHY N 
6HT, ,Il.0 rJiy6HHbI (N+M) 6HT, rrpeBbIIIIaIOm:eH ee Ha M 6HT. 

17. YcTpOHCTBO KO,II.HpOBaHH51 H306pa)KeHH51 no n.1, B KOTOpOM rrpeo6pa30BaTeJib 

rJiy6HHbI IIHKCeJI51 B 60:Tax CHa6)KeH QJHJibTpOM, qT06bI nO,II.BeprHyTh BXO,II.HOe H306pa)KeHHe 

QJHJibTpaQHH Ha OCHOBe HHQ)OpMaQHH O QJHJibTpaQHH nocJie npeo6pa30BaHH51 Ka)K,II.Oro 

IIHKCeJI51 BXO,II.HOro H306pa)KeHH51 rJiy6HHOH N 6HT B nHKCeJib rJiy6HHOH (N+M) 6HT, 

rrpeBbIIIIaIOm:etI ee Ha M 6HT, rrp0:qeM HHQ)OpMaQH51 0 KO,II.HpOBaHHH H306pa)KeHH51 

BKJIIOqaeT B ce651 HHQ)OpMaQHIO O QJHJibTpaQHH. 

18. YcTpOHCTBO KO,II.HpOBaHH51 H306pa)KeHH51 no rr.15, B KOTOpOM rrpeo6pa30BaTeJib 

rJiy6HHbI IIHKCeJI51 B 60:Tax CHa6)KeH 6JIOKOM BCTaBKH HHQ)OpMaQHH O BO,Il.51HOM 3HaKe, 

CKOHQ)HrypHpOBaHHOM ,II.JI51 ,II.06aBJieHH51 K BXO,II.HOMY H306pa)KeHHIO HHQ)OpMaQHH 0 

BO,Il.51HOM 3HaKe pa3MepoM B CJIOBO, He npeBbIIIIaIOm:ee M 6HT, IIOCJie npeo6pa30BaHH51 

Ka)K,II.Oro IIHKCeJI51 BXO,II.HOro H306pa)KeHH51 rJiy6HHOH N 6HT B IIHKCeJib rJiy6HHOH (N+M) 
6HT, npeBbIIIIaIOm:etI ee Ha M 6HT. 

19. YcTpOHCTBO KO,II.HpOBaHH51 H306pa)KeHH51 no rr.1, B KOTOpOM HHQ)OpMaU:H51 0 

KO,II.HpOBaHHH H306pa)KeHH51 BKJIIOqaeT B ce651 Q)Jiar, yKa3hIBaIOIIJ:HH, yBeJIHqHBaTb JIH 

rJiy6HHY B 60:Tax Ka)K,II.Oro nHKCeJI51 CHrHaJia H306pa)KeHH51 Ha M 6HT, B KaqecTBe 

HHQ)OpMaQHH O npeo6pa30BaHHH B 60:Tax ,II.JI51 Ka)K,II.OH npOH3BOJibHOH e,II.HHHU:bl 

KO,II.HpOBaHH51. 

20. YcTpOHCTBO KO,II.HpOBaHH51 H306pa)KeHH51 no rr.1, B KOTOpOM HHQ)OpMaQH51 0 

KO,II.HpOBaHHH H306pa)KeHH51 BKJIIOqaeT B ce651 Q)Jiar, yKa3hIBaIOIIJ:HH, yBeJIHqHBaTb JIH 

rJiy6HHY B 60:Tax Ka)K,II.Oro IIHKCeJI51 CHrHaJia H306pa)KeHH51 Ha M 6HT, B KaqecTBe 

HHQ)OpMaQHH O npeo6pa30BaHHH B 60:Tax ,II.JI51 Ka)K,II.OH rrpOH3BOJibHOH e,II.HHHU:bl 

KO,II.HpOBaHH51, H ,II.OnOJIHHTeJihHO BKJIIOqaeT B ce651 ,II.aHHbie, yKa3hIBaIOm:He KOJIHqecrBO 6HT 
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M, Ha KOTOpoe IIO,Il,Jle)IrnT yBem1qllTh rny6ttHy. 

21. YcTpOHCTBO ,I1,eKO,I1,llpOBaHll5l ll306pa)KeHll5l, CO,Il,ep)Kaw:ee: 

,IJ,eMyJihTHIIJieKcop ,Il,JI5l rrptteMa llHCpopMaQllll 06 ll306pa)KeHllll, MYJihTllIIJieKCllpOBaHHOH 

C llHQ)OpMaQHeH O rrpeo6pa30BaHllll rny6HHhl B 6HTax ll llHQ)OpMaQHeH O KO,I1,HpOBaHllll 

ll306pa)KeHll5l, ll ,IJ,eMyJihTllIIJieKCllpOBaHll5l llHQ)OpMaQllll O rrpeo6pa30BaHllll B 6HTax ll 

llHQ)OpMaQllll O KO,I1,llpOBaHllll ll306pa)KeHH5l; 

,I1,eKO,I1,ep ll306pa)KeHll5l ,Il,JI5l ,ri:eKO,Il,llpOBaHll5l llHQ)Op1v1aQllll O KO,Il,llpOBaHllll ll306pa)KeHll5l 

,Il,JI5l BhIBO,Il,a ,IJ,eKO,Il,llpOBaHHOro ll306pa)KeHH5l; ll 

rrpeo6pa3oBaTeJih rny6ttHhI rrttKceJI5l B 6ttTax ,Il,JI5l rrpeo6pa3oBaHII5l 3HaqeHII5l Ka)K,Il,oro 

IIllKCeJI5l ,I1,eKO,I1,llpOBaHHOro ll306pa)KeHll5l ,Il,0 ,Il,pyrott rJiy6HHhl B 6HTax Ha OCHOBe 

llHQ)OpMaQllll O rrpeo6pa30BaHllll rny6HHhl B 6HTax. 

22. YcTpOHCTBO ,I1,eKO,I1,IIpOBaHll5l ll306pa)KeHII5l, CO,Il,ep)Kaw:ee: 

,I1,eKO,I1,ep ,Il,JI5l ,IJ,eKO,I1,llpOBaHll5l BBe,Il,eHHOH IIHQ)OpMaQllll O KO,I1,llpOBaHHOM ll306pa)KeHllll B 

,I1,eKO,I1,llpOBaHHOe pa3HOCTHOe ll306pa)KeHHe rny6HHOH (N+M) 6ttT; 

reHepaTop rrpe,ri:cKa3hrnaeMoro H3o6pa)KeHH5l ,I1,JI5l c03,Il,aHH5l rrpe,IJ,cKa3hrnaeMoro 

ll3o6pa)KeHH5l rny6ttHOH (N+M) 6ttT H3 orropHoro 11306pa)KeHH5l rny6ttHOH (N+M) 611T c 

llCIIOJih30BaHHeM llHQ)OpMaQllll O KO,I1,llpOBaHHOM ll306pa)KeHHll; 

cyMMaTop ,I1,JI5l ,IJ,06aBJieHII5l ,Il,eKO,I1,llpOBaHHOro pa3HOCTHOro ll306pa)KeHll5l K 

rrpe,il,CKa3hIBaeMOMY ll306pa)KeHHIO ,Il,JI5l rronyqeHll5l ,IJ,eKO,I1,llpOBaHHOro ll306pa)KeHll5l 

rny6ttHOH (N+M) 6ttT; 

rraM5lTh, 3aIIOMHHaIOW:YIO orropHoe ll306pa)KeHIIe, ,Il,JI5l 3aIIOMHHaHll5l ,il,eKO,I1,llpOBaHHOro 

ll306pa)KeHll5l rny6HHOH (N+M) 6HT B KaqecrBe orropHoro ll306pa)KeHH5l; ll 

rrpeo6pa30BaTeJih rny6HHhl IIllKCeJI5l B 6HTax ,I1,JI5[ rrpeo6pa30BaHll5l Ka)K,IJ,Oro IIllKCeJI5l 

,I1,eKO,I1,IIpOBaHHOro ll306pa)KeHll5l rny6HHOH (N+M) 6HT ,il,O rJiy6HHhl N 6HT ,I1,JI5l BhIBO,I1,a 

,I1,eKO,I1,llpOBaHHOro ll306pa)KeHll5l rny6HHOH N 6HT. 

23. YcTpOHCTBO ,I1,eKO,I1,llpOBaHll5l ll306pa)KeHll5l, CO,Il,ep)Kaw:ee: 

,IJ,eKO,I1,ep ,il,JI5l rrp11eMa llHQ)OpMaQllll O KO,I1,llpOBaHHOM ll306pa)KeHllll ll BhIBO,JJ;a 

,ri:eKO,il;llpOBaHHOro pa3HOCTHOro ll306pa)KeHll5l rny6HHOH (N+M) 6ttT; 

rrpeo6pa30BaTeJih C yBeJIHqeHIIeM rJiy6HHhl IIIIKCeJI5l B 611Tax ,I1,JI5l rrpeo6pa30BaHll5l 

Ka)K,I1,0ro IIllKCeJI5l orropHoro ll306pa)KeHll5l rny6HHOH (N+M-L) 6HT B IIllKCeJih 

rny6HHOH (N+M) 611T ,Il,JI5l BhIBO,IJ,a ,IJ,eKO,I1,llpOBaHHOro ll306pa)KeHII5l rJiy6HHOH (N+M) 6ttT; 

reHepaTop rrpe,.n:cKa3hrnaeMoro H3o6pa)KeHH5l ,I1,JI5l co3,.n:aHH5l rrpe,IJ,cKa3hrnaeMoro 

ll3o6pa)KeHH5l rny6ttHOH (N+M) 6ttT H3 orropHoro H3o6pa)KeHH5l rny6ttHOH (N+M) 6ttT c 

llCIIOJih30BaHHeM llHQ)OpMaQllll O KO,I1,llpOBaHHOM ll306pa)KeHHll; 

cyMMaTop ,Il,JI5l ,IJ,06aBJieHll5l ,IJ,eKO,il;llpOBaHHOro pa3HOCTHOro ll306pa)KeHll5l K 

rrpe,I1,CKa3hIBaeMOMY ll306pa)KeHHIO ,Il,JI5l rronyqeHll5l ,JJ;eKO,I1,llpOBaHHOro ll306pa)KeHll5l 

rny6ttHOH (N+M) 611T; 

6JIOK yMeHhIIIeHII5l rJiy6IIHhl IIllKCeJI5l B 6HTax, CKOHQ)HrypttpOBaHHhIH ,I1,JI5l 

rrpeo6pa30BaHll5l Ka)K,JJ;Oro IIllKCeJI5l ,IJ,eKO,Il,llpOBaHHOro ll306pa)KeHll5l rJiy6HHOH (N+M) 6HT 

B IIllKCeJih rny6HHOH (N+M-L) 6HT ,I1,JI5l BhIBO,JJ;a ,JJ;eKO,z:t:IIpOBaHHOro ll306pa)KeHll5l 

rny6HHOH (N+M-L) 6HT ll rrpeo6pa30BaHII5l Ka)K,IJ,Oro IIllKCeJI5l ,z:t:eKO,il,llpOBaHHOro 

ll306pa)KeHll5l rny6HHOH (N+M) 6HT B IIllKCeJih rny6HHOH N 611T ,Il,JI5[ BhIBO,IJ,a 

,I1,eKo,.n:11poBaHHOro ll306pa)KeHll5l rny6HHOH N 611T; ll 

rraM5lTh, 3aIIOMHHaIOW:YIO orropHoe ll306pa)KeHIIe, ,Il,JI5l 3aIIOMHHaHll5l ,IJ,eKO,il;llpOBaHHOro 

ll306pa)KeHll5l rny6HHOH (N+M-L) 6HT B KaqecrBe orropHoro ll306pa)KeHll5l. 

24. YcTpOHCTBO ,I1,eKO,I1,IIpOBaHll5l ll306pa)KeHll5l, co,.n:ep)Kaw:ee: 

,IJ,eKO,JJ;ep ,il,JI5l rrptteMa llHQ)OpMaQllll O KO,z:t:llpOBaHHOM ll306pa)KeHllll ll BhIBO,IJ,a 

,I1,eKO,I1,llpOBaHHOro pa3HOCTHOro ll306pa)KeHll5l rJiy6HHOH N 6ttT; 

reHepaTop rrpe,.n:cKa3hrnaeMoro H3o6pa)KeHH5l ,I1,JI5l co3,.n:aHH5l rrpe,n:cKa3hrnaeMoro 

ll3o6pa)KeHH5l rny611Hott (N+M) 611T H3 orropHoro H3o6pa)KeHH5l rny6ttHOH (N+M) 6ttT c 
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HCIIOJib30Bam-IeM HH(pOpMa:QHH O KO)].HpOBaHHOM H306pa)KeHHH; 

rrpeo6pa30BaTeJib rny6HHbI IIHKcemI B 6HTax ,ri:mI rrpeo6pa30BaHH51 Ka)K)].Oro IIHKCeJI51 

orropHoro H306pa)KeHH51 rny6HHOll (N+M) 6HT B IIHKCeJib rny6HHOll N 6HT ,ri:JI51 BbIBO,ri:a 

rrpe,ri:cKa3bIBaeMoro H306pa)KeHH51 rny6HHOll N 6HT; 

cyMMaTop )].JI51 ,ri:o6aBJieHH51 )],eKO)].HpOBaHHOro pa3HOCTHOro H306pa)KeHH51 K 

rrpe)].CKa3bIBaeMOMY H306pa)KeHHIO C u:eJibIO rronyqeHH51 ,ri:eKO)].HpOBaHHOro H306pa)KeHH51 

rny6HHOti N 6HT; 

rrpeo6pa30BaTeJib C yMeHbIIIeHHeM rny6HHbI IIHKCeJI51 B 6HTax, )].JI51 rrpeo6pa30BaHH51 

Ka)K)].Oro IIHKCeJI51 ,ri:eKO)].HpOBaHHOro H306pa)KeHH51 rny6HHOll N 6HT B IIHKCeJib 

rny6HHOll (N+M) 6HT )].JI51 BbIBO,ri:a ,ri:eKO)].HpOBaHHOro H306pa)KeHH51 rny6HHOH (N+M) 6HT; H 

rraM51Tb, 3aIIOMHHaIOII.1,YIO orropHoe H306pa)KeHHe, )].JI51 3aIIOMHHaHH51 ,ri:eKO)].HpOBaHHOro 

H306pa)KeHH51 rny6HHOll (N+M) 6HT B KaqecrBe orropHoro H306pa)KeHH51. 

25. YcTpOHCTBO ,ri:eKO)].HpOBaHH51 H306pa)KeHH51 no rr.24, B KOTOpOM rrpeo6pa30BaTeJib 

rny6HHbI IIHKCeJI51 B 6HTax HMeeT rrepBblll rrpeo6pa30BaTeJib rny6HHbI IIHKCeJI51 B 6HTax, 

BKJIIOqaIOII.l,Hll B ce651 cpe,ri:CTBO )].JI51 BbJqlfcJieHH51 perrpe3eHTaTHBHOro 3HaqeHH51 HCX0)].51 H3 

MaKCHMaJibHOro 3HaqeHH51 H MHHHMaJibHOro 3HaqeHH51 IIHKCeJI51, co,ri:ep)Kalll,HXC51 B 

H306pa)KeHHH e,ri:HHHU:bl KO)].HpOBaHH51 B orropHOM H306pa)KeHHH, )].JI51 Ka)K)].Oll e)],HHHU:bl 

,ri:eKO)].HpOBaHH51, cpe,ri:CTBO )].JI51 BbJqlfcJieHH51 BeJIHqlfHbI CMelll,eHH51 Q (O::;Q::;L), C IIOMOII.1,bIO 

KOTOport 3HaqeHHe, rronyqeHHOe rryTeM CMeIIIeHH51 BrrpaBO Ha Q 6HT pa3HOCTH Me)K,ri:y 

3HaqeHHeM Ka)K)].Oro IIHKCeJI51 B H306pa)KeHHH e;:I,HHHU:bI KO)].HpOBaHH51 H perrpe3eHTaTHBHbIM 

3HaqeHHeM, rrorra,ri:aeT B )].HHa1vrnqecKHll )].Harra30H rny6HHOll (N+M-L) 6HT, H cpe,ri:CTBO )].JI51 

rrpeo6pa30BaHH51 Ka)K)].Oro 3HaqeHH51 IIHKCeJI51 B H306pa)KeHHH e,ri:HHHl.J,bI KO)].HpOBaHH51 B 

3HaqeHHe rny6HHOll (N+M-L) rryTeM CMelll,eHH51 pa3HOCTH Me)K)].y 3HaqeHHeM Ka)K)],Oro 

IIHKCeJI51 H perrpe3eHTaTHBHbIM 3HaqeHHeM BrrpaBO Ha Q 6HT; 

rraM51Tb, 3aIIOMHHaIOII.l,a51 orropHoe H306pa)KeHHe, 3aIIOMHHaeT ;:i,eKO;:I,HpOBaHHOe 

H306pa)KeHHe rny6HHOll (N+M-L) 6HT B KaqecrBe orropHoro H306pa)KeHH51, a TaK)Ke 

3aIIOMHHaeT BeJIHqHHY CMelll,eHH51 H perrpe3eHTaTHBHOe 3HaqeHHe ,Il;JI51 Ka)K)].Oll e,r:i;HHHIJ;bl 

KO)].HpOBaHH5I;H 

rrpeo6pa30BaTeJib rny6HHbI IIHKCeJI51 B 6HTax BKJIIOqaeT B ce651 BTOpo:rt rrpeo6pa30BaTeJib 

rny6HHbI IIHKCeJI51 B 6HTax, co,ri:ep)Kalll,Hll cpe,ri:CTBO )].JI51 cqHTbIBaHH51 orropHoro 

H306pa)KeHH51, BeJIHqlfHbI CMelll,eHH51 Q H perrpe3eHTaTHBHOro 3HaqeHH51 H3 rraM51TH, 

3aIIOMHHaIOII.1,e:rt orropHoe H306pa)KeHHe, )].JI51 Ka)K)].Oll e,ri:HHHI.J.bl ,ri:eKO)].HpOBaHH51, H 

rrpeo6pa3yIOII.l,Hll 3HaqeHHe IIHKCeJI51 rny6HHOll (N+M-L) 6HT Ka)K)].Oro IIHKCeJI51 orropHoro 

H306pa)KeHH51 B 3HaqeHHe IIHKCeJI51 rny6HHOH (N+M) 6HT rryTeM CMelll,eHH51 3HaqeHH51 

IIHKCeJI51 BrrpaBO Ha Q 6HT H ,il,06aBJieHH51 ero K perrpe3eHTaTHBHOMY 3HaqeHHIO. 

26. YcTpOHCTBO ,il,eKO,I1,HpOBaHH5l H306pa)KeHH51, co;:i,ep)Kalll,ee: 

,IJ,eKo,ri:ep ,ri:JI51 rrpHeMa HH(pOpMaQHH O KO)].HpOBaHHOM H306pa)KeHHH H BbIBO,IJ,a 

,ri:eKO,Il,HpOBaHHOro pa3HOCTHOro H306pa)KeHH51 rny6HHOll N 6HT; 

rrpeo6pa30BaTeJib rny6HHbI IIHKCeJI5l B 6HTax ,Il,JI51 rrpeo6pa30BaHH51 Ka)K,IJ:Oro IIHKCeJI5l 

orropHoro H306pa)KeHH51 rny6HHOll N 6HT B IIHKCeJib rny6HHOll (N+M) 6HT ,ri:JI51 BbIBO,ri:a 

orropHoro H3o6pa)KeHH5l rny6HHort (N+M) 6HT; 

reHepaTop rrpe;:i,cKa3hrnaeMoro H3o6pa)KeHH5l ,IJ,JI5l c03)].aHH51 rrpe,IJ,cKa3hrnaeMoro 

mo6pa)KeHH51 rny6HHort (N+M) 6HT H3 orropHoro H3o6pa)KeHH51 rny6HHort (N+M) 6HT c 

HCIIOJib30BaHHeM HH(pOpMa:QHH O KO)].HpOBaHHOM H306pa)KeHHH; 

rrpeo6pa30BaTeJib rny6HHbI IIHKCeJI5l B 6HTax ,Il,JI51 rrpeo6pa30BaHH51 Ka)K,IJ:Oro IIHKCeJI5l 

rrpe,II:CKa3bIBaeMoro H306pa)KeHH51 rny6HHOll (N+M) 6HT B IIHKCeJib rny6HHOH N 6HT ,il,JI51 

BbIBO,IJ,a rrpe;:I:CKa3bIBaeMoro H306pa)KeHH51 rny6HHOll N 6HT; 

cyMMaTop ,il,JI51 ,IJ,06aBJieHH51 )],eKO,II,HpOBaHHOro pa3HOCTHOro H306pa)KeHH51 K 

rrpe,il,CKa3bIBaeMOMY H306pa)KeHHIO )].JI51 rronyqeHH51 ,IJ,eKO,II:HpOBaHHOro H306pa)KeHH51 

rny6HHOll N 6HT; H 
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na:l',U[Tb, 3anOMHHaIOIIJ,YIO onopHoe lI306pa)KeHHe, ,l])I5l 3anOMHHaHH5l ,r:i:eKO,II.HpOBaHHOro 

H3o6pa)Kemrn rny6HHOM N 6HT B KaqeCTBe onopHoro H3o6pa)KeHH5l. 

27. YcTpOHCTBO ,r:i:eKO;:J:HpOBaHH5l lI306pa)KeHH5l no 21, B KOTOpOM nmpopMaI.J;H5l 0 

KO;:J:HpOBaHHOM lI306pa)KeHHH BKJIJOqaeT B ce65l nmpopMaI.J;HIO O npeo6pa30BaHHH rny6HHbl 

B 6HTax, yKa3hIBaIOIIJ,YIO KOJIHqeCTBO 6HT M, Ha KOTOpoe BhIIIOJIH5leTC5l npeo6pa30BaHHe, B 

KaqecTBe HHCpopMaI.J;HlI O npeo6pa30BaHHH ,Il.JI5[ Ka)K;:J:OM npOH3BOJihHOM e,II.HHHI.J;bl 

KO;:J:HpOBaHH5l,lI 

npeo6pa30BaTeJih yBeJIHqHBaeT lIJIH yMeHhIIIaeT Ka)K;:J:bIM nHKCeJih lI306pa)KeHH5l C 

rny6HHOM B 6HTax Ha OCHOBe lIHQ_)OpMaI.J;HlI O npeo6pa30BaHHH rny6HHbl B 6HTax. 

28. YcTpOHCTBO ,II.eKO;:J:HpOBaHH5l lI306pa)KeHH5l no n.23, B KOTOpOM lIHQ_)OpMau;H5l 0 

KO,II.HpOBaHHOM lI306pa)KeHHH BKJIJOqaeT B ce65l ,II.aHHhie, YKa3hIBaIOIIIHe rny6HHY (N+M-L) 
B 6HTax naM51:TlI, 3anOMHHaIOIIJ,eH onopHoe lI306pa)KeHHe, B KaqecTBe lIHQ_)OpMau;HH 0 

npeo6pa30BaHHH B 6HTax ;:J:JI5l Ka)K;:J:OM npOH3BOJihHOM e,r:i:HHHI.J;bl KO;:J:HpOBaHH5l, a 

npeo6pa30BaTeJih C yBeJinqeHHeM rny6HHbl nHKCeJI5l B 6HTax lI npeo6pa30BaTeJih C 

Yl\tieHhIIIeHHeM rny6HHhl nHKCeJI5l B 6HTax BhinOJIH51:IOT npeo6pa30BaHHe C yBeJinqeHHeM lI 

npeo6pa30BaHHe C yMeHhIIIeHHeM Ha OCHOBe lIHQ_)OpMau;HH O npeo6pa30BaHHlI B 6HTax lI 

3anOMHHaHHe B KaqecTBe onopHoro lI306pa)KeHH5l rny6HHOM (N+M-L) 6HT B naM51:TlI, 

3anoMHHa10rn,ei1: onopHoe H3o6pa)KeHne. 

29. YcTpOHCTBO ,II.eKO;:J:HpOBaHH5l lI306pa)KeHH5l no n.21, B KOTOpOM lIHQ_)OpMau;H5l 0 

KO,II.HpOBaHHOM lI306pa)KeHHH BKJIJOqaeT B ce65l lIHQ_)OpMaI.J;HIO O npeo6pa30BaHHH rny6HHbl 

B 6HTax, yKa3hIBaIOIIJ,YIO rny6HHY B N 6HT npH BhIBO,r:i:e ,r:i:eKO;:J:HpOBaHHOro lI306pa)KeHH5l B 

KaqeCTBe lIHQ_)OpMaI.J;HlI O npeo6pa30BaHHlI rny6HHbl B 6HTax ,Il.JI5[ Ka)K;:J:OM npOH3BOJihHOM 

e,II.HHHI.J;bl KO,II.HpOBaHH5l, lI KOTOpoe npeo6pa3yeT rny6HHY B 6HTax ,II.eKO;:J:HpOBaHHOro 

lI306pa)KeHH5l ;::i:o TOM )Ke rny6HHbl B 6HTax, qTo rny6HHa N 6HT' npH BhIBO,r:i:e 

,n:eKO.IJ:lIPOBaHHOro lI306pa)KeHH5l. 

30. YcTpOHCTBO ,n:eKO.IJ:lIPOBaHH5l lI306pa)KeHH5l no n.21, B KOTOpOM npeo6pa30BaTeJih 

rny6HHbl lI306pa)KeHH5l B 6HTax npeo6pa3yeT Ka)K.IJ:YIO KOMnOHeHTY ,II.eKO,II.HpOBaHHOro 

lI306pa)KeHH5l B ;:i:pyroe u;BeTOBOe npoCTpaHCTBO, a 3aTeM npeo6pa3yeT Ka)K.IJ:blM nHKCeJih 

Ka)K.IJ:OM KOMnOHeHTbl ,n:eKO,II.HpOBaHHOro lI306pa)KeHH5l .r:i:o ;:i:pyroi1: rny6HHbl B 6HTax. 

31. YcTpOHCTBO ,n:eKO.IJ:lIPOBaHH5l lI306pa)KeHH5l no n.21, B KOTOpOM npeo6pa30BaTeJih C 

YMeHhIIIeHHeM rny6HHbl nHKCeJI5l B 6HTax npeo6pa3yeT Ka)K.IJ:YIO KOMnOHeHTY lI306pa)KeHH5l 

rny6HHOM (N+M) 6HT B ;:i:pyroe u;BeTOBOe npoCTpaHCTBO, a 3aTeM npeo6pa3yeT Ka)K.IJ:blM 

nHKCeJih Ka)K,U:OH KOMnOHeHTbl lI306pa)KeHH5l B nHKCeJih rny6HHOM N 6HT. 

32. YcTpOHCTBO ,n:eKO.IJ:lIPOBaHH5l lI306pa)KeHH5l no n.30 HJIH 31, B KOTOpOM lIHQ_)OpMaI.J;H5l 

0 KO,U:HpOBaHHOM lI306pa)KeHHH BKJIJOqaeT B ce65l lIHQ_)OpMaI.J;HIO O npeo6pa30BaHHH 

rny6HHbl B 6HTax, yKa3hIBaIOIIIYIO KOJIHqecTBO 6HT M, Ha KOTOpoe no,n:Jie)KlIT yBeJIHqlITb 

rny6HHY, lI ,II.aHHhie, YKa3hIBaIOIIJ,He IJ;BeTOBOe npocTpaHCTBO, npH BhIBO,II.e 

,n:eKO;:J:HpOBaHHOro lI306pa)KeHH5l B KaqecTBe lIHQ_)OpMaI.J;HlI O npeo6pa30BaHHH rny6HHbl B 

6HTax .IJ:JI5l Ka)K;::J,OH npOH3BOJihHOM e;::J,HHHI.J;bl KO,U:HpOBaHH5l, a npeo6pa30BaTeJih BhIIIOJIH5leT 

u;BeTOBOe npeo6pa30BaHHe ,n:eK0;::1,HpOBaHHOro lI306pa)KeHH5l B ,II.aHHhie, yKa3hIBaIOIIJ,He 

u;BeTOBOe npocTpaHCTBO, npH BhIBO,II.e ;::i,eKO;:J:HpOBaHHOro lI306pa)KeHH5l, Ha OCHOBe 

lIHQ_)OpMaI.J;HlI O npeo6pa30BaHHH rny6HHbl B 6HTax, a 3aTeM yBeJIHqHBaeT HJIH yMeHhIIIaeT 

rny6HHY B 6HTax Ka)K;::J,Oro nHKCeJI5l npeo6pa30BaHHOro no u;BeTy ,n:eKO,II.HpOBaHHOro 

lI306pa)KeHH5l. 

33. YcTpOHCTBO ,n:eKO.IJ:lIPOBaHH5l lI306pa)KeHH5l no n.30 HJIH 31, B KOTOpOM lIHQ_)OpMau;H5l 

0 K0;::1,HpOBaHHOM lI306pa)KeHHH BKJIJOqaeT B ce65l lIHQ_)OpMau;HIO O rrpeo6pa30BaHHH 

rny6HHbl B 6HTax, yKa3hIBaIOIIIYIO rny6HHY N 6HT BXO;::J,HOro lI306pa)KeHH5l npH BhIBO,n:e 

,n:eKO.IJ:lIPOBaHHOro lI306pa)KeHH5l, lI ,n:aHHhie, yKa3hIBaIOIIJ,He u;BeTOBOe npocTpaHCTBO rrpH 

BhIBO;::J,e ,II.eK0;::1,HpOBaHHOro lI306pa)KeHH5l, B KaqecTBe lIHQ_)OpMau;HH O rrpeo6pa30BaHHH 

rny6HHbl B 6HTax ;::l,JI5[ Ka)K.IJ:OM rrpOH3BOJihHOH e,n:HHHI.J;bl K0;::1,HpOBaHH5l, lI KOTOpoe 
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BhIIIOJIH51eT I.J,BeTOBOe npeo6pa30Bam-1e ,II,eKO,II,llpOBaHHOro ll306pa)[{eHll51 B ,II,aHHhie, 

yKa3hIBaIOlll,lle I.J,BeTOBOe npocrpaHCTBO, npll BhIBO,II,e ,II,eKO,II,llpOBaHHOro ll306pa)[{eHll51, a 

3aTeM npeo6pa3yeT npeo6pa30BaHHOe no I.J,BeTy ,n:eKO.ll,llpOBaHHOe ll306pa)[{eHHe B nllKCeJih, 

llMeIOlll,llH TO )Ke rny6HHY, qTo H rny6HHa N 6HT npll BhIBO,II,e ,II,eKO,.U:llpOBaHHOro 

ll306pa)[{eHll51. 

34. YcTpOHCTBO ,II,eKO,II,llpOBaHll51 ll306pa)[{eHirn no n.21, B KOTOpOM HmpopMaI.J,ll51 0 

KO,II,llpOBaHHOM ll306pa)[{eHllll BKJIIOqaeT B ce651 llHCpopMaI.J,llIO 06 a,n:anTllBHOH 

llHTepnOJI51I.J,llOHHOH {pllJihTpaI.J,llll, a reHepaTop npe,II,CKa3hIBae1vmro ll306pa)[{eHll51 C03,II,aeT 

npe.ll,CKa3hIBae1v10e ll306pa)[{eHHe Ha OCHOBe llH(pOpMaI.J,Im 06 a.uanTllBHOH 

llHTepnOJI51I.J,llOHHOH q)HJihTpaI.J,llll. 

35. YcTpOHCTBO ,II,eKO,II,llpOBaHH51 ll306pa)[{eHll51 no n.21, B KOTOpOM llH(pOpMaI.J,ll51 0 

KO,UllpOBaHHOM H306pa)[{eHllll BKJIIOqaeT B ce651 llHCpopMaI.J,llIO O {pllJihTpaI.J,llll ll KOTOphIH 

no,UBepraeT ,II,eKO,II,llpOBaHHOe H306pa)[{eHHe q)HJihTpaU,llll Ha OCHOBe llH(pOpMaI.J,llll 0 

{pllJih TpaI.J,llll. 

36. YcTpOHCTBO ,II,eKO,II,HpOBaHll51 ll306pa)[{eHll51 no n.21, B KOTOpOM npeo6pa30BaTeJih 

rny6HHhI nllKCeJI51 B 6HTax TaK)[{e CO,II,ep)[{llT q)HJihTP JJ:JI51 BhIIIOJIHeHll51 {pllJihTpaI.J,llll B 

KO,II,llpOBaHHOM ll306pa)[{eHllll ll npeo6pa3yeT Ka)[{,II,hIH nllKCeJih ,II,eKO,II,llpOBaHHOro 

ll306pa)[{eHll51 rny6HHOH (N+M) 6HT B nllKCeJih rny6HHOH N 6HT nocne Toro, KaK {pllJihTP 

BhIIIOJIHllJI q)HJihTpaI.J,llIO B ,n:eKO,il,llpOBaHHOM ll306pa)[{eHllll. 

37. YcTpOHCTBO ,II,eKO,II,llpOBaHll51 H306pa)[{eHll51 no n.21, B KOTOpOM llH(pOpMaI.J,ll51 0 

KO,II,llpOBaHHOM H306pa)[{eHllll BKJIIOqaeT B ce651 llH(pOpMaI.J,llIO O {pllJihTpaI.J,Hll, a 

npeo6pa30BaTeJih rny6HHhI nllKCeJI51 B 6HTax .uonOJIHllTeJihHO CO,II,ep)[{llT {pllJihTp, qT06hI 

nO,II,BeprHyTh ,II,eKO,UllpOBaHHOe H306pa)[{eHHe {pllJihTpaI.J,llll Ha OCHOBe llH(pOpMaI.J,llll 0 

{pllJihTpaI.J,Hll ll npeo6pa30BaTh Ka)[{,IlhIH nHKCeJih .ueKO,UHpOBaHHOro ll306pa)[{eHll51 

rny6HHOH (N+M) 6HT B nllKCeJih rny6HHOH N 6HT IIOCJie Toro, KaK q)HJihTP BhIITOJIHllT 

{pllJihTpaI.J,llIO B ,n:eKO,II,HpOBaHHOM ll306pa)[{eHllll. 

38. YcTpOHCTBO ,II,eKO,II,HpOBaHll51 ll306pa)[{eHll51 no n.22, co.uep)[{amee TaK)[{e ,il,eTeKTOP 

BO,Il51HOro 3HaKa ,UJI51 o6Hapy)[{eHll51 HH(pOpMaI.J,llll O BO,II,51HOM 3HaKe, BCTaBJieHHOH B 

,II,eKO,UHpOBaHHOe ll306pa)[{eHHe Ha 3a,II,HeH CTyneHH cyMMaTopa. 

39. YcTpOHCTBO .ueKO,II,llpOBaHH51 ll306pa)[{eHll51 no n.21, B KOTOpOM llH(pOpMaI.J,ll51 0 

KO,II,llpOBaHllll ll306pa)[{eHll51 BKJIIOqaeT B ce651 cpnar' yKa3hIBaIOIUllH, npeo6pa30BhIBaTh JIM 

rny6HHY B 6HTax .ueKO,II,llpOBaHHOro H306pa)[{eHll51 Ha M 6HT, B KaqecTBe llH(pOpMaI.J,llll 0 

npeo6pa30BaHllll rny6HHhI B 6HTax ,II,JI51 Ka)[{,II,OH npOll3BOJihHOH e,II,llHllI.J,hI, npHqeM 

npeo6pa30BaTeJih He BhIIIOJIH51eT npeo6pa30BaHHe, KOr,n:a 3TOT BhIIIIeynOM51HYThIH cpnar 

HaXO,II,llTC51 B COCT051Hllll FALSE, ll npeo6pa30BaTeJih BhIIIOJIH51eT yBeJIHqeHHe HJill 

yMeHhIIIeHHe rny6HHhI B 6HTax Ka)[{,II,Oro IlllKCeJI51 H306pa)[{eHll51 Ha OCHOBe HH(pOpMaI.J,llll 0 

npeo6pa30BaHllll B 6HTax, KOr,n:a ynOM51HYThIH cpnar HaXO,II,llTC51 B COCT051Hllll TRUE. 
40. YcTpOHCTBO ,II,eKO,II,HpOBaHll51 ll306pa)[{eHll51 no n.21, B KOTOpOM llH(pOpMaI.J,ll51 0 

KO,II,llpOBaHllll ll306pa)[{eHllll BKJIIOqaeT B ce651 cpnar, yKa3hIBaIOIUllH, yBeJillqllBaTh Jlll 

rny6HHY B 6HTax .ueKO,II,llpOBaHHOro H306pa)[{eHll51 Ha M 6HT, ll ,II,aHHhie, yKa3hIBaIOIUHe 

KOJillqecTBO 6HT M, Ha KOTOpoe IIO,II,Jie)KllT yBeJillqllTh rny6HHY, B KaqecTBe llH(pOpMaI.J,llll 0 

npeo6pa30BaHllll rny6HHhI B 6HTax ,UJI51 Ka)[{,II,OH npOll3BOJihHOH e,II,llHllI.J,hI, npHqeM 

npeo6pa30BaTeJih He BhIIIOJIH51eT npeo6pa30BaHHe, KOr,II,a BhIIIIeynOM51HYThIH cpnar 

HaXO,IlllTC51 B COCT051Hllll FALSE, ll npeo6pa30BaTeJih BhinOJIH51eT yMeHhIIIeHHe rny6HHhI B 

6HTax Ka)[{,II,Oro nllKCeJI51 ll306pa)[{eHll51 Ha OCHOBe llHcpop:r..rnI.J,llll O npeo6pa30BaHllll B 6HTax, 

KOr,II,a ynOM51HYThIH cpnar HaXO,II,llTC51 B COCT051Hllll TRUE. 
41. Cnoco6 KO,II,llpOBaHll51 ll306pa)[{eHll51, CO,II,ep)[{alll,llH: 

Illar npeo6pa30BaHll51 rny6HHhI B 6HTax Ka)[{.Il:oro nllKCeJI51 BXO,II,HOro ll306pa)[{eHll51 ,il,JI51 

C03,II,aHll51 npeo6pa30BaHHOro BXO,II,HOro ll306pa)[{eHH51 C .upyroH ,II,JIHHOH B 6HTax; 

Illar BhIBO,II,a HH(pOpMaI.J,llll O npeo6pa30BaHHll B 6HTax, yKa3hIBaIOlll,llH KOJIHqecrBO 6HT' 
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H3MeH51eMhIX rrpeo6pa30BaHHeM; 

mar KO.IlHPOBaHH51 rrpeo6pa30BaHHOro BXO,r:i:Horo H306pa)KeHH51 )],.)151 BhIBO.Ila 

HmpopMaIJ;HH O KO.IlHPOBaHHOM H306pa)KeHHH; H 

mar MYJihTHIIJieKCHpOBaHH51 HHQ)OpMaI.J;HH O rrpeo6pa30BaHHH B 6HTax H HHQ)OpMaIJ;HH 0 

KOJIHpOBaHHOM H306pa)KeHHH. 

42. Crroco6 KO.IlHPOBaHH51 H3o6pa)KeHH51, CO.Ilep)KaIIJ;HH: 

mar rrpeo6pa30BaHH51 rny6HHhl B 6HTax Ka)K.IlOro IIHKCeJI51 BXO.IlHOro H306pa)KeHH51, 

COCT051I:u;ero H3 MHO)I{eCTBa IIHKCeJieti, HMeIOI:u;HX rny6HHY N 6HT, COOTBeTCTBeHHO ,r:i:o 

rny6HHhI (N+M) 6HT, rrpeBhimaioi:u;ert ee Ha M 6HT; 

mar C03.IlaHH51 rrpe.IlCKa3hIBaeMoro H306pa)KeHH51 rny6HHOH (N+M) 6HT no OTHOmeHHIO K 

BXO,r:i:HOMY H306pa)KeHHIO rny6HHOH (N+M) 6HT H3 orropHoro H306pa)KeHH51 rny6HHOH (N+ 
M) 6HT; 

mar rronyqeHH51 ,r:i:HQ)Q)epeH:u;HaJihHOro CHrHaJia Me)I{.IlY BXO.IlHhIM H306pa)I{eHHeM 

rny6HHOH (N+M) 6HT H rrpe.IlCKa3hIBaeMhIM H306pa)KeHHeM rny6HHOH (N+M) 6HT; 

mar KO,r:i:HpOBaHH51.IlHQ)Q)epeHIJ;HaJihHOro CHrHaJia .il:Jl51 BhIBO,r:i:a HHQ)OpMaIJ;HH 0 

KOJ:J:HpOBaHHOM H306pa)I{eHHH; 

mar C03,r:i:aHH51 ,r:i:eKOJ:J:HPOBaHHOro pa3HOCTHOro H306pa)KeHH51 Ha OCHOBe HHQ)OpMaI.J;HH 0 

KO.IlHPOBaHHH H306pa)KeHH51; 

mar ,r:i:o6aBJieHH51 rrpe.IlCKa3hIBaeMoro H306pa)KeHH51 rny6HHOH (N+M) 6HT K 

.IleKO.IlHPOBaHHOMY pa3HOCTHOMY H306pa)KeHHIO )],.)151 BhIBO,r:i:a ,r:i:eKOJ:J:HPOBaHHOro 

mo6pa)KeHH51 rny6HHOH (N+M) 6HT; H 

mar 3aIIOMHHaHH51 ,r:i:eKO.IlHPOBaHHOro H306pa)KeHH51 rny6HHOH (N+M) 6HT B KaqecTBe 

orropHoro H3o6pa)KeHH5l B rraM5lTH, 3arroMHHaioi:u;ert orropHoe H3o6pa)KeHHe. 

43. Crroco6 ,r:i:eKO,r:i:HpOBaHH51 H306pa)KeHH51, co,r:i:ep)KaIIJ;HH: 

mar .IleMyJihTHIIJieKCHpOBaHH51 HHQ)OpMaI.J;HH O BXOAHOM H306pa)KeHHH, C KOTOpoti 

MYJihTHIIJieKCHpOBaHhl HHQ)OpMaI.J;H51 0 rrpeo6pa30BaHHH rny6HHhl B 6HTax H HHQ)OpMaI.J;H51 0 

KO,r:i:HpOBaHHOM H306pa)KeHHH, B HHQ)OpMaIJ;HIO O rrpeo6pa30BaHHH B 6HTax H HHQ)OpMaIJ;HIO 

0 KO,r:i:HpOBaHHOM H306pa)KeHHH; 

mar ,r:i:eKO,r:i:HpOBaHH51 HHQ)OpMaIJ;HH O KO,r:i:HpOBaHHOM H306pa)KeHHH AJI51 C03,r:i:aHH51 

,r:i:eKO,r:i:HpOBaHHOro H306pa)I{eHH51; H 

mar rrpeo6pa30BaHH51 Ka)K,r:i:Oro IIHKCeJI5l ,r:i:eKO.IlHPOBaHHOro H306pa)I{eHH51 B IIHKCeJih C 

,r:i:pyroti rny6HHOH B 6HTax Ha OCHOBe HHQ)OpMaIJ;HH O rrpeo6pa30BaHHH rny6HHhl B 6HTax. 

44. Crroco6 ,r:i:eKO.IlHPOBaHH51 H3o6pa)I{eHH5l, co,r:i:ep)Kai:u;Hti: 

mar ,r:i:eKO,r:i:HpOBaHH51 BBe,r:i:eHHOll HHQ)OpMaIJ;HH O KO,r:i:HpOBaHHOM H306pa)I{eHHH B 

.IleKO,r:i:HpOBaHHOe pa3HOCTHOe H306pa)KeHHe rny6HHOH (N+M) 6HT; 

mar co3,r:i:aHH51 rrpe.IlcKa3hrnaeMoro H3o6pa)KeHH51 rny6HHOH (N+M) 6HT H3 orropHoro 

H306pa)I{eHH51 rny6HHOH (N+M) 6HT C HCIIOJih30BaHHeM BBe.ueHHOll HHQ)OpMaI.J;HH 0 

KO,r:i:HpOBaHHOM H306pa)KeHHH; 

mar ,r:i:o6aBJieHH51 ,r:i:eKO,r:i:HpOBaHHOro pa3HOCTHOro H306pa)KeHH5l K rrpe,r:i:cKa3hIBaeMOMY 

H306pa)KeHHIO AJI51 C03,r:i:aHH51 .ueKO.II,HpOBaHHOro H306pa)KeHH51 rny6HHOH (N+M) 6HT; 

mar 3aIIOMHHaHH51,r:i:eKO.IlHPOBaHHOro H306pa)KeHH51 rny6HHOH (N+M) 6HT B KaqecTBe 

orropHoro H3o6pa)KeHH5l; H 

mar rrpeo6pa30BaHH51 3HaqeHH51 Ka)K,r:i:Oro IIHKCeJI51 .II,eKO.IlHPOBaHHOro H306pa)I{eHH5l 

rny6HHOH (N+M) 6HT ,r:i:o rny6HHhl N 6HT AJI51 C03,Il;aHH51 ,r:i:eKO,r:i:HpOBaHHOro H306pa)KeHH51 

rny6HHOH N 6HT. 
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1 o 1a:rt c 2) r=qt-::, ti7;J1.1JimJ1~1i~~~nlli"" Q 0 

Pred = (MGLo + MGu) > > 1 
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Pred = (MCLo + MCu + 1) >> 1 rt ( 2) 

rt ( 1 ) t-3 J:: V:rt ( 2) la:iilil15 c =t, tJJ ~tflH~f~~~nx:!B 1 o 3 t~nx: ~ ;h, 

t::. lJJ ~ ti 'ii: im1 ft_ ffi ~MCLo c MCu fJ\ i; , 'i7 ;J!lj OOHt-1~ ~Pr ed ~ ~ fix: 9 Q ;'.i'. • ~ !~ ~ 

~9~rtt&>-@o t~;t-3, rt ( 1) , rt (2) l=t-31tQ ">>" la:.fif.r~:,.,7 

l--~!~~~P*9 Qo 

[0031 J iffi 'w;, ~ffi! ~ ;rl,Q 5tJi15f"i:i17;ff1J1J{ffi L, i; n-@ IP'~lffi 5tJi15f"i:i1'i7Jff1Jtl~t~ er= t-3 L, 

tla:, ~ffi!~;h,QBA7-1 AC~ffi!~;h,f~L'BA7-1 AO)~IJ{15J t:.t=t~Qf::.6b 

, 7 ;ff1J m-11 ~P'twt& 3 1 6 r = ~ -:5 l,, -cm 1 5lJi 15 ["i:i] 7 ;JtirnB 1 o 9 c m 2 1Ji 15 ["i:i] 7 ;ff1J 

!B 1 1 o ~iiHR L. t =t, 1=LcY:>i~~ ~tT"i:> Jij L. &> -3 ~ct= t~ Q o 

[ 0032J *~1iffiffi "ii.a --c ra:, m 1 5tJi 15 f"i:i17 ;ff1J !B 1 o 9 -JJ{rt < 1 ) ~ m L,, m 2 5lJi 15 f"i:i1 

7 ;JtirnB 1 1 o r = rt < 2 ) ~ m L, Q ~.g-~ ~ L. t::. 0 ~ ffl! imi ft. c L. -cm L, i; n Q 

~ c -JJ{ilf?&- ~ ;h, t L' Q ~.g- c ilf?&- ~ ;h, t L' t~ L ,~.g- c t 1=LcY:>~!~ ~ ~ x Q ~ 

c r = J:: -=> -c , 1=1, cY:> i~~ 0) 12i: tli& ~ trn t1J 9 Q ~ c -JJ{ --c ~ Q O t 0) ~Is~ c L. -c 'i7 ;ff1J 

t1.1~1J{qk~ ~;rl,QO)""C~~1t.t1.1~1J{f"i:i1...t 9 Q 0 

[0033] t~;t-3, 1=LcY:>t1J~P!B 1 0 6 la:, 1=1,d)~!~~~XQ ~ c t1=LcY:>i~~O)f2i:tli&~trn 

m-11 --c ~ Q 0) --c, ,w1J x rt, m 1 5lJi15 f"i:i17 ;JtirnB 1 o g -JJ{rt < 2 ) ~ m L,, m 2 5lJi 

15 ["i:i] 7 ;JtirnB 1 1 o -JJ{rt < 1 ) ~ml,, -c =t tlt> t~ l,, 0 

[0034] (ffi 2 O)~J'.iffiffi~) 

~J'.iffiffi~--cra:, 1=LcY:>t11miB 1 o 6 la:, 7;ff1Jt1Jm1twffl3 1 6 r=~-:5L,-c1=l.cY:>~ 

!~ ~ ~ 9 A 6b t1J ~P'twl& 1 0 8 ~ ;;Ji!; >E 9 Q O * ~ 1iffi ~"ii.at I a:' A 6b t1J m 1twl& 1 

0 8 ~ .. &>Q~~1t..ij!UL, 1J1Jxlt7 v-.b..ij!UL~A7-1 A.ij!ULt13J.1~1¥-JI=~ 

~ft,9-@o 

rno35J ~ 4 ra:, 1=LcY:>t11~P1'wt& 1 o a ~1:1J.1~1¥-J1=.I.:.., 1-- □ ~-~~1t.--c~~1t.9 Q 

~ .g-0) :,., :.., 11 ? A 0) 1J1J ~ ~ 9 0 7 ;J111 tlJ m 'twffl 3 1 6 r a:, &> Q ~ ~ 1 t. .ij! UL, -w11 

x tt 7 v- .b..ij! UL~ A -5 -{ A .ij! UL t 0) ~ ~ im1 ft. ffi ~ ~ 'i7 ;J!lj im1 {t.~nx;O) t::. 6b I= 

1fu0)~~1t.M~imift.O)~ffi!imift.1~~c L. -cm L ,Q ~ c -JJ{ilf?&-~n -c L ,QfJ\1§ 

fJ,~~91l·wt&t &>-@o =t L. ~~H~~~1t..ij!ULIJ{, ~ffi!imift-1~~ c L. t ffl L' i;;h, 
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[0036] 

Q;:: c IJ{ilf~ ~;h, t l, \Q~-@i-I= ,~ .. A6f:>$1J~P1wffl~~~,ft, Lt~ 1,) .. ilf~ ~ 

;h, t L ,tJ: L '~-@i-I~ .. A6f:>$1J~P'l'wf&O)~~,ft.<i3 J:: tt~i~l~fi;bfJ: L 'o 

~i5lSJ.l9°Go *~~fftfi.aO)ffi1~1J[i:i]7;Jl1J!B1O9l~it (3) ~fflL'., ffi2 

~1J[i:i]7;Jl.1J!B11 Ol~it (4) ~fflL'Go it (3) l~fiilitii~~""-O)A6f:> (r 

ound to the nearest even; RN) O);i'.•~~L .. it (4) l~fiilitim~""-0) 

A6i:>;i'.·~~9 o 

Pred = ( ( (MGLo + MGu) & 3) == 3) ? (MGLo + MGu+ 1) > > 1 (MGLo + MGu 

) >> 1 ••• it (3) 

Pred = ( ( (MGLo + MGu) & 3) == 1) ? (MGLo + MGu+ 1) > > 1 (MGLo + MGu 

) >> 1 ••• it (4) 

[0037] it (3) ti~ .. MGLocMGucO)fDO)""f"uL2 t:',;., f--O)iml=fttt:tA6i:>~11!~fJ{~ 

;b Go 7' ur 2 t:' •;., 1-- O)i®:IJ{ 3 t &> G ~-@i-I= I~ 1 ~ n□• Lt fJ, i; 2 t~-9 G 

m1~1J{fi;b;h,., thl;l.*O)~-@i-l=l~tO)** 2 t~-9GmI~fJ{fi;bhGo 

it C 3) l~~~;i'.·O)~-@i-O)fiilitii~~""O) A6i:>~•1=fEI 3 9 Go 

[0038] it (4) ti~ .. MGLocMGucO)fDO)""f"uL2 t:',;., f--O)iml=fttt:tA6bmI~fJ{~ 

;b Go 7' ur 2 t:' •;., 1-- O)i®:IJ{ 1 t (V,) G ~-@i-1= I~ 1 ~ n□• Lt fJ, i; 2 t~-9 G 

m1~1J{fi;b;h,., thl;l.*O)~-@i-l=l~tO)** 2 t~-9 GmI~IJ{fi;bhGo 

it C 4) l~~~;i'.·O)~-@i-O)fiilitim~""-0) A6i:>~•1=fEI 3 9 Go 

[ 003 g J tJ: <i3.. ffi 1 i.Ji 1J [i:i] 7 ;Jt,rnB 1 a 9 tJ{ it < 4 ) ~ m L,.. ffi 2 i.Ji 1J [i:i] 7 ;J1.IrnB 1 1 

[0040] 

o!J{it (3) ~fflL't=fitlt>tJ:L'o 

(ffi 4 O)~~fft~) 

ffi 1 -ffi 3 O)~~fftfi.a c WfJ: G .~ ~ i::p,I)l=ffi 4 O)~~~fi.a ~i5lSJ.19 Ga * 

~~fft~O)ffi 1 ~/j"[i:i]7;JllJ!B 1 0 9 (~it ( 5) ~ffll,\Qo *~~fft~t(~M 

iW.!L~~~~ ~tt .. ?t-7-tz •;., 1--im R ~ m L ,t.::Mri¥A6f:>O)m1~ ~fr -3 o 

Pred = (MGLo + MGu + R) >> 1 it (5) 
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~W[l:t15J-0)1l~t~-:>IH~!L~~ffil-'-@o *t::., *~:ofilm~tl;tOl: 1 l: 

IJ{ 3 : 1 O)!IJ-B"t~~9 -Q m£1J;.l.i5t~IJ{ffi l,' ':, n-@ o 

[0042J t~as .. o l: 1 0)~~0)!1J-B-1J{f~1£3 : 1 t~i:;r-t, ~,9L-t,!L~t~-@~'~ 

t;tt~ l, ,0 i1J x 1-t, JsJWHlf.J-\!>FJiJ!IJ 1¥-Jt~~~,1 O)~nlt1ntt -t, 1it> t~ l, ,0 * t::., r.t 

~1t.T-1l0)1i!!O)'twt&, fJ1Jxr-t, 7 v-k~~~i""1wfflO)"""Ff.tz2 1::',y t---O)f@ 

t~ c~ ml, ,-c -t,1it>t~ l, ,0 

[0043] (ffi 5 O)~nfilfft~) 

ffi 1 - ffi 4 0) ~ nfil fft fi.a l: Wt~ -Q ,i;a ~ i::p ,() I:: ffi 5 0) ~nfil fft fi.a ~ i5l a}I 9 -Q o * 

~nfilm~O)ffi 1 ~1J[i:i] -y;JtirnB 1 o g r;tit c 6) ~ml, ,-Q 0 

Pred = ( ( (MCLo + MCu) & 1) == 1) ? (MCLo + MCu+ R) > > 1 (MCLo + MCu 

) >> 1 it (6) 

it ( 6 ) t I ;t, MCLo l: MCu l: 0) l□ 0) """F f.tz 1 t:' 'Y r- 0) f@ 1:: f.t L:. t A 6b ~lH.! IJ{ ~ t> 

-Q o """Ffft 1 t:' 'Y r- O)f@IJ{ 1 t ~ -Q~-B-1:: l;tffirfJ;.1.!L~O);t "7-lz 'Y r-f@ R ~1.J□-

L -c tJ, i; 2 t~•i"" -Q~J.!tJ{fit>n, -i-nl;l5'}0)~-B-t= r;t-i-0) * * 2 t~• 

9-Q~J_!fJ{fi;r.,n-Qo 9t~t>i:>, it (6) tl;t, MCLol:MCul:O)lDIJ{-m~t~ 

-Q ~-B" l::O)oLJ.-nt~1:L6bO)~J.!fJ{fj-;r.,n-Q o 

[0044] ~ 0) l:: ~, 11.J@~-y;Jl1Jr.f~1t,~i][ 3 0 0 l: ~Jl!!9 ,QljJfiijf~-y;Jl1J~~1t,~i][ 

l: t, 15)-0)11 ~t~-:> 0 l: 1 O)!IJ-B"IJ{ 1 : 1 1=~~9 -Qf@O)tfffJ;.l.!L~~~~ 

~ttt;r-7-tz•y r-f@Rl: L.tffil.'-Qo tiifJ;.1.!L~l::~L.tl;t, Ol: 1 O)~~O) 

!IJ-B"IJ{[~1£ 1 : 1 t~ i; It, !L~t~-@~'~(;tt~ <, Js.lJJHlf.J-\=>FJiJ!IJBf.Jf~~~IJO) 

~nlt1JJt.t -t, J:: l, ,0 *t=-, r.t~1t,7'-1Z O)fi!!O)'twffl, -wi1 xrt, "7 v-k~ ~ 

~91•wfflO)fi:"""Ffft 1::' •;; t---O)f@t~ c ~ml,, -c -t, J:: l, ,0 

[0045] (ffi 6 O)~nfilfft~) 

ffi 1 -ffi 5 O)~nfilfftfi.a l: Wt~ -Q ,i;a ~ i::p,1)1::ffi 6 O)~nfilmfi.a ~i5laJ.19 -@o * 

~nfilfft~O)ffi 1 ~/j"[i:i]-y;JllJ!B 1 0 9 (;tit ( 7) ~ffil,\, ffi 2 ~/j"[i:i]-y;JllJ!B 1 

1 o r;tit c a) ~ml, ,-Q o 

Pred = (W0 x MCLo + W1 x MCu + 2L) >> (L + 1) + (00 + 01 + 1) >> 1 

it ( 7) 
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Pred = (W0 x MCLo + W1 x MCu + 2L- 1) > > (L + 1) + (00 + 01) > > 1 

:r:t ( 8) 

:r:t (7) ct-3J::V::r:t (8) l::ct-3L't .. Wo .. Wd~~c½-~~ .. Do .. 0d~7t"7~';, 1--1* 

~t&>00 

[0046J :r:t < 7) ct-3J::tt:r:t < 8) r~ .. ~c½-1-t~5tJCtifi:i17;Jl1J(1)~!H-'t&>00 :r:t < 7) 

(7)ffi 1 r.wtr~2L~n□ •Lt1J,i:;2L+1 t~•i""0m1-'1Jq~bn00 :r:t (7) tr~1 

/2J;J....t.(7)~ffii~IJtW "J ...t. rf i:; n .. 1 ;2*~(7)~ffii~1Jt-1;JJ "J ~t i:;n0 0 1 o Jtt~(7) 

~-B-(7)1l9~1iAr::;t;13si""0A6bm1-'1Jt{~bn00 :r:t (8) (7)ffi 1 r.wtr~c2L- 1 

) ~n□• L tfJ, i:;2L+1t~•i"" 0m1-'1J{fibn0 0 :r:t < 8) tr~112J:: "J ::k~ l,, 

~ffii~IJ{-l;J] L)...t.(fi;n .. 1/2l;J.7'(7)~ffii~IJ{-l;J] L)~t i;n00 1 Oitt~(7)~-B-(7)1i 

~1':Al::;f;l3 3 9 Q A6f.>mJ-'IJ{fit.)n0 0 H. 264/AVCO)~c½-11~ 5tJCtifi:i17jJllj"{: I~ 

.. "m'l::ll9~1iAl::J::0A6f.>mJ-'IJ{ffil,\i;n00 ;'1qj~Mfiff~Dtt~:r:t ( 7) c:r:t 

< 8) c 1J{-1;JJ "J wb 0 (7) t .. A6b~~~IJ{fii:~ L 1:: < < t,;. 0 0 

[ 004 7J t,;. t-3 .. :r:t ( 3 ) ct-3 J:: u :r:t ( 4 ) (7) J:: -3 t,;. fi:ili HH~ ~ ~fi:ili Hl-m ~ ,,._,_ (7) A 6b 

m•~ .. :r:t(5) ct-3J::V::r:t (6) (7)J::-3~R$~~A6bm•c .. *~MnBD 

(7) 7 jJllj :r:t C ~ fJl.c½--B-b tt t -t, ti b t,;. l, \ 0 

[ 004s J * t =- .. ffi 1 5tJC1i [i:i] -=y. ;JtirnB 1 o g IJ{ :r:t < 8 ) ~ m L,.. ffi 2 5tJC15 [i:i] -=y. ;Jt,rnB 1 1 

o!Jt:r:t (7) ~ffiL't=EJtibt,;.L,o 

[0049] Cffi 7 (7)~nffiff~D) 

~ 5 l~ffi 1 -ffi 6 (7)~nffiff~fi.a(7)11.JOOj{~7jJlljf.f~,ft,~ffi[ 3 0 0 (::Mr.ti"" 011.i 

oora-=p.;Jt1J~~1t.~rn[ 4 o o (7) :t □ ,;, ? ~t &> 0 0 111oora-=p.;Jt1J~~1t.~rn[ 4 o 

or~ .. .I.:,, 1-- □ t::-~~1t.iB 4 o 2 .. ~£ "T-ft./~~ffi:iB 4 o 3 .. n□•~ 4 

04, 7~-k~~~406,7~i@-~nlt$409~■~0011.iOOa-=p.~ 

~~1t.~rn[ 4 o or~ .. r.t~1t.-r'-1Z 4 o 1 fJ, i:;~~11100•1~~ 4 o 7 ~~rot 

900 

[0050] .I.:,, 1--D t::-~~,ft,g.B4 0 21~ .. 76?);ji!:6f.>i.:,nf:::.1/:,,?l?Al::~Jt-::>ti-f~ 

,ft, -r'- 1Z 4 o 1 (7) I :,, 1-- □ t:: -~ ~1t.mJ-' ~ fi -3 o I :,, 1-- □ t:: -~~,ft, iB 4 

o 2 r~.. £ "T 1t.@: ~ ~ ffi: 1* ~ ,1·wi& c -=y. jJt1J m11 rreP 1wffl 4 1 1 c 111 ~ "'? 1-- , L-·twl& 
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4 1 2 c ~*d:>Qo m~1t.~;h,t.::£"T-ft.OO:~~t'l~~1twffll;t~£"T1t./~~ 

t'l!B 4 o 3 r:::An ~ ;rl,Q O m~-tt. ~ nt.::7;Jt1Jt1Hill1'wt& 4 1 1 !, J:: U:j)J ~ "? 

I--JL,1l'wffl4 1 2 (;t7jJllj@j,f~~nlt!B4 0 9 r:::An~;h,Qo ~ i.:,f:::, m~-tt.M~ 

rrru•tiqif!O)m~1t.M~imi-f~O)-Jffl@j,f~ c Lt ffl L' i:; ;rl,Q ~ c tJ{ilfi:iJ ~ ;h, t L' 

Q~.g-1:::r;t, r.t~-ft.T-1Z 4 o 1 r:::r;t, 1=Ld:>t1J~1·wt&tJ{**n t!, LJ, .I.::.,, 

1-- □ 1::-m~1t.!B4 o 2 r;t, ~O)~.g-r:::r;t, r.t~-ft.T-1Z 4 o 1 O)m~-tt.r::: 

J:: LJ ~ 0) 1=Ld:>t1J~'twt& =b 1m lli "t" Q o 

[oo51J ~£"T-ft./~~t'l!B4 o 3 r;t, ~£"T-ft. .. ~oo:~~t'l~1~~fi-::,t7;Jt1rn~ 

~ffi~~M~9 Qo :h□-~ 4 0 4 (;t, 7jJt1rn~~1~~c 7jJllj@j-f~ffi~ 4 1 0 C 

~~-Lt,m~@·ffi'~4O5~~nlt9Qo 

[0052] m~rrru•1~~ 4 o 5 l;t7 v-k~ =E ') 4 o 6 f:::An ~;h,Qo "'J v-k~ =E 

1J 4 o 6 r;tm~rrru-1~1~~ 4 o 5 r::: 7 .-r J1.,1Z ~!.~ ~fi-::, tM~jJJ@-f~1~~ 4 o 

7 c L tllin"t" Qo 7 v-k~ =E ') 4 O 6 f;t, 7 .-r JL,1Z ~!~~;h,t.::m~@-1~ 

1~~4 0 5 ~ic1'l9°QiJ,~, 7jJl1Jt1J~P1wffl4 1 1 l:::£--:>L't=FIJ}E'.9Qo ic1'l 

~n~m~rrru•ffl'~4o5~ .. •!fflrrru•~~4oscLt7~rrru•~n1tfi4 

o 9 t:::An ~;h,Qo 

[oo53J 7jJt11rrru-1~~n1taB 4 o 9 r;t, •!fflrrru-1~1~~ 4 o s c 7jJt11m11~,twffl 4 1 1 c jJJ 

~"? I--JL,1twl&4 1 2 c ~ffll,\t, 7jJllj@j-f~1~~4 1 0 ~~nlt9Qo fJ:!,, 

7 jJ!IJ @1. ~ nit !B 4 0 9 0) fl nit (;t, jg! 2 !, J:: V: jg! 3 ~. !ffl L -::> -::> fill BJI L t.:: j)J@j 

.7jJlljr.f~,ft,~i1[ 3 0 0 0)7jJllj@1.~nlt!B 3 1 0 O)flnltc IEJ~~0.>Qo 9fJ: 

;b-1:>, 7jJllj@j-~nlt!B 4 0 9 (;t, 7jJllj@j-~nlt!B 3 1 0 c IE]~(:::, ~ ( 1) 

*t.::l;t~ (2) O)l,\f;h,i),0)5'.i'..l:::J::LJ7jJllj@j•~*d)Qo ~i:;r:::, r.f~,ft, 

T-1Z 4 o 1 ti,i:;1=1,d:>tlJ~'twt&tiq~i:;nt.::~.g-1:::r;t, 7jJt11rrru•~n1t!B4 o 9 

(;t, Ad:>ilJ~P1wf&~~ i.:,f:::ffll,\t7jJllj@1•1~~4 1 0 ~~nlt9Qo 

[0054] jg! 6 (;t "'J v-k ~ t 1) 4 0 6 0) :t □ 'Y? jg!~ 0.)Q O fJ:!,' jg! 1 0) "'J v-k 

~ =E 1J 3 o s O)flnltl;t, jg! 6 r:::~"t"-:J v-k~ =E 1J 4 o 6 O)flnltc 1EJ~~0.> 

Qo "'J v-k~ =E ') 4 0 6 l;t, Jl.,-"'J
0

"'J .-r JL,1Z 5 0 3 c, 7-.-1' 'YT 5 0 4 c 

, .lffliml-1~1,,.:,, "'Jr 5 O 6 ~-OffiXQo 7 v-k~ =E ') 4 O 6 f;t, 7jJl1JtlJ~P1'w 
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ffl 4 1 1 t:. fi~imlft.f~~ 4 o 5 t:. ~ FF.I l. ,-c, ~~imlit.i~~ 4 o a t:. M~m1Jiml 

ft.ffi~ 4 0 7 t:. ~~PX9 Q O }v--:l7 4 }v?l 5 0 3 I~, fi~imlit.i~~ 4 0 5 

I:: T -::7' □ •;; ? 7 --r J v 1Z ~ im1 ft. fi :n:; 7 --r J v 1Z ~ jffi FF.Ii"" Q o 

[0055] A-1 ':IT 5 0 4 I~, -y;JlIJtI1,P 1twffl4 1 1 t::~-:5l.'t, Jv--:/7--r Jv?l 5 0 

3 tJ{jffiffi ~nt.::~O)fi~imlft.i~~~~~imlft.r, ':J 7 7 5 0 6 1::tcffi9 QfJ\1§ 

tJ,~i;JJ LJ § x Q O 1i~@ft.1~~1J{~~@ft.1~~ t:. L -cm l,, ~nQ;:: t:. tJtilf:i:iJ 

~n t l, 'Q~-@il::l~fi~imlft.i~~~~~@Jft_r, •;; 7 7 5 0 6 t::;A.jJ L., fi~ 

@it.i~~tJ{~~@ft.i~~ t:. L. -cm l,, ~ n Q ;:: t:. tJtilf:i:iI ~ n -cl, ,t~ l, ,~-e- r:: r~ 

fi~imlft.ffi~~~~@J,ft.1, •;; 7 7 5 0 6 t:: l~:A.:1J L. t~ l, 'o 

[0056J 7 v-k~ t 1J 4 o 6 tJtm1.J@it."175Jl1Jfi~1t.~ti:i!l1J1:: &> Q ~.g-, Jv--:f 7 --r 

1v1Z 5 o 3 tJ{jffiffi ~nt.::~O)fi~@ft.1~~1~~~@-ft.1,,;; 7 r 5 o 6 r:::A.n 

~tt,Q~-@il::t,;A.:1J~nt~l,,~-@if::t,, M~m1.limlft.i~~4 o 7 t:. L.tttl:1J~ 

a1,Qo 

[ 005 7] ( ffi 8 0) ~nfh fft ti.a) 

ffi 1 ,_ ffi 7 0) ~ 1itfi fft ti.a t:. ~ t~ Q .~ ~ i::p ,1) I:: ffi 8 0) ~ 1itfi ~ fi.a ~ i5l a}I 9 Q o * 
~Jifhfft~O)A&f:>mlf,P!B 1 o 6 I~, :A.:1Jimlit.i~~f::MJ;ti"" Qfi~imlft.i~~fJt~ 

~@ ft. 1~ ~ t:. L. -cm l,, ~ n Q ~ -e- r:: r~ ffi 1 iJc:15 [i:i] "17 ;Jt,rnB 1 o g t:. ffi 2 ~ 15 [i:i] 

"Y ;Jllf!B 1 1 0 t:. ~ i;J] LJ § ;{_ Q O * ~ 1ifh fft ~ 0) A &f:> $11 ~ !B 1 0 6 I~' A jJ @j ft. 

i~~l::MJ;ti"" Qfi~imlft.i~~fJ{~~imlft.i~~ t:. L. t ml,'~ tit~ l, ,~.g- r:: l~ffi 

2 ~JJ[i:i]-y;Jllf!B 1 1 0 ~~:J:R9 Q 0 ':J* LJ, )\.jJ@jfj_ffi~(::MJ;t9 Qfi~@j 

it.i~~fJt~~imlft.i~~ t:. L. t FF.I l.' ~tt,Q~-@i I:: I~, A&f:>~!~ ~~~0)15;*~ 

i;JJ LJ §;;tt~tJt ~~JJ[i:i]-y;Jl1J~fi -5 0 A&f:>~I~O)i;JJ LJ §;ti~, -wtJxrt, -5 r:'.7 / 

~- □ t:' / 15rt ~ t, tiU-:> t~ l-, L., -5 / 1Z"' .b. ~ t, fl;b t~ l-, o 

rno5s J m1.1@ it. "17 ;Jl1J r.t ~ 1 r. ~ti: r~ ~ :J:R ~ n t.:: A &f:> ~1~ ~ 5F i"" A &f:> i11 ~ 'twti ~ aJ.15F aJ.J 
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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 l(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement 
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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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Notice of Allowability 

Application No. 
17/328,750 
Examiner 
PETER D LE 

Applicant(s) 
Ugur et al. 
Art Unit 
2488 I AIA (FITF) Status 

No 

-- The MAILING DA TE 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.~ This communication is responsive to RCE filed on 06/02/2023. 

DA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2.0 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. 

4.0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) □All b) 0 Some* c) D None of the: 

1. D Certified copies of the priority documents have been received. 
2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D 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. 

5.0 CORRECTED DRAWINGS (as "replacement sheets") must be submitted. 

D 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). 

6.0 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. D Notice of References Cited (PTO-892) 

2.~ Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date 06/02/2023. 

5. D Examiner's Amendment/Comment 

6. ~ Examiner's Statement of Reasons for Allowance 

3. D Examiner's Comment Regarding Requirement for Deposit 7. □ Other __ 
of Biological Material . 

4.0 Interview Summary (PTO-413), 
Paper No./Mail Date. 

/PETER D LE/ 
Primary Examiner, Art Unit 2488 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20230608 



Application/Control Number: 17/328,750 
Art Unit: 2488 

Notice of Pre-AJA or AJA Status 

Page 2 

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. 



Application/Control Number: 17/328,750 
Art Unit: 2488 
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[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 can normally 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. 



Application/Control Number: 17/328,750 
Art Unit: 2488 

Information regarding the status of an application may be obtained from the Patent 

Page 4 

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. 

/PETERDLE/ 

Primary Examiner, Art Unit 2488 
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Index of Claims 17/328,750 Ugur et al. 

Examiner Art Unit 
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✓ Rejected - Cancelled N Non-Elected A Appeal 

- Allowed Restricted I Interference 0 Objected -

CLAIMS 

~ Claims renumbered in the same order as presented by applicant D CPA ~ T.D. D R.1.47 

CLAIM DATE 
Final Original 11/02/2022 05/14/2023 06/08/2023 

1 ✓ = = 
2 ✓ = = 
3 ✓ = = 
4 ✓ = = 
5 ✓ = = 
6 ✓ = = 
7 ✓ = = 
8 ✓ = = 
9 ✓ = = 
10 ✓ = = 
11 ✓ = = 
12 ✓ = = 
13 ✓ = = 
14 ✓ = = 
15 ✓ = = 
16 ✓ = = 
17 ✓ = = 
18 ✓ = = 
19 ✓ = = 
20 ✓ = = 
21 ✓ = = 
22 ✓ = = 
23 ✓ = = 
24 ✓ = = 
25 ✓ = = 
26 ✓ = = 
27 ✓ = = 
28 ✓ = = 
29 ✓ = = 
30 ✓ = = 
31 ✓ = = 
32 ✓ = = 
33 ✓ = = 
34 ✓ = = 
35 ✓ = = 
36 ✓ = = 
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Issue Classification 
Application/Control No. 
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Examiner 
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~ Claims renumbered in the same order as presented by applicant □ CPA ~ T.D. □ R.1.47 
CLAIMS 

Final Original Final Original Final 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 
O.G. Print Claim(s) O.G. Print Figure Primary Examiner, Art Unit 2488 

(Primary Examiner) (Date) 1 10 

U.S. Patent and Trademark Office Part of Paper No.: 20230608 

Page 3 of 3 



PE2E SEARCH - Search History {Prior Art) 

Ref# Hits $earch Query DBs 

L2 1 13/344893.app. (US-PGPUB; USPAT) 

L3 6190 (H04N19/42 OR (US-PGPUB; USPAT) 
H04N19/523 OR 
H04N19/577).CPC. 

L4 38055 (bit NEAR2 pixel) (US-PGPUB; USPAT) 

LS 4413 (bit NEAR2 pixel) WITH (US-PGPUB; USPAT) 
(resolution) 

L6 4897 (bit NEAR2 pixel) WITH (US-PGPUB; USPAT) 
(resolution precision) 

L7 7265 ((bit NEAR2 pixel) (bit (US-PGPUB; USPAT) 
NEAR2 depth)) WITH 
(resolution precision) 

L8 160 (((bit NEAR2 pixel) (bit (US-PGPUB; USPAT) 
NEAR2 depth) (number 
NEAR2 bits)) WITH 
(resolution precision) 
WITH (predict$3)) 

L9 8 ("6512523"1"201000027 (US-PGPUB; USPAT) 
70"1"20100086027"1"20 
090087111 "1"6539058"1 
"20090257503"1"20080 
089417"1"20100086027 
"I"20130142262").PN. 

L10 1 L9 and L7 (US-PGPUB; USPAT) 

L11 100132 (((bit NEAR2 pixel) (bit (US-PGPUB; USPAT) 
NEAR2 depth) (number 
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) 
NEAR2 depth) (number 
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) 
(predict$3 WITH 
precision) 

L14 90 (((bit NEAR2 pixel) (bit (US-PGPUB; USPAT) 
NEAR2 depth) (number 

06/08/2023 02:47:51 AM 
Workspace: NOKIA_CODING_MVPred 

Default Plurals 
Pperator 
OR ON 

OR ON 

OR ON 

OR ON 

OR ON 

OR ON 

OR ON 

OR ON 

OR ON 

OR ON 

OR ON 

OR ON 

OR ON 

British rl"ime Stamp 
Equivalents 
ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

2015/07/15 
09:24 PM 

2015/07/15 
09:26 PM 

2015/07/15 
09:48 PM 

2015/07/15 
09:49 PM 

2015/07/15 
09:49 PM 

2015/07/15 
10:35 PM 

2015/07/15 
10:37 PM 

2015/07/15 
10:48 PM 

2015/07/15 
10:59 PM 

2015/07/15 
11 :31 PM 

2015/07/15 
11 :32 PM 

2015/07/15 
11 :51 PM 

2015/07/15 
11 :56 PM 

Page 1 of 8 
PL 



NEAR2 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) 

L15 806 (((bit NEAR2 pixel) (bit 
NEAR2 depth) (number 
NEAR2 bits) (bit 
NEAR2 length)) WITH 
(predict$3 precision)) 
SAME (inter$2predict$3 
intra$2predict$3 
inter$2frame 
intra$2frame) 

L16 716 L 15 not L 14 

L17 546 (((bit NEAR2 pixel) (bit 
NEAR2 depth) (bit 
NEAR2 length)) WITH 
(predict$3 precision)) 
SAME (inter$2predict$3 
intra$2predict$3 
inter$2frame 
intra$2frame) 

L18 509 (((bit NEAR2 pixel) (bit 
NEAR2 depth) (bit 
NEAR2 length)) WITH 
(determin$3 calculat$3 
conver$5 precision) ) 
SAME (inter$2predict$3 
intra$2predict$3 
inter$2frame 
intra$2frame) SAME 
(predict$3) 

L19 14 (((bit NEAR2 pixel) (bit 
NEAR2 depth) (bit 
NEAR2 length)) NEAR3 
(determin$3 calculat$3 
conver$5 precision) ) 
SAME (inter$2predict$3 
intra$2predict$3 
inter$2frame 
intra$2frame) SAME 
(predict$3) 

L20 5180 (((bit NEAR2 pixel) (bit 
NEAR2 depth) ) NEAR3 
(determin$3 calculat$3 
conver$5 precision) ) 

L21 219 (((bit NEAR2 pixel) (bit 
NEAR2 depth) (bit 

06/08/2023 02:47:51 AM 
Workspace: NOKIA_CODING_MVPred 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR 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 

Page2of 8 
PL 



NEAR2 length)) NEAR3 
(determin$3 calculat$3 
conver$5 precision) ) 
SAME (predict$3) 

L22 580 (((bit NEAR2 pixel) (bit 
NEAR2 depth) ) NEAR3 
(determin$3 calculat$3 
conver$5 precision) ) 
SAME precision 

L23 539 (((bit NEAR2 pixel) (bit 
NEAR2 depth) ) NEAR3 
(determin$3 calculat$3 
conver$5 precision) ) 
WITH precision 

L24 2 (((bit NEAR2 pixel) (bit 
NEAR2 depth) ) NEAR3 
(determin$3 calculat$3 
conver$5 precision) ) 
WITH precision WITH 
offset WITH sh ifl$5 

L25 1 112010008602711 .pn. 

L26 1 13/344893.app. and 
(precision) 

L27 1 13/344893.app. and 
(precision WITH 
(predict$3 
bi$2predict$3)) 

L28 44 ((((bit NEAR2 pixel) (bit 
NEAR2 depth) (number 
NEAR2 bits) (bit 
NEAR2 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) 

L29 231 (round$3 WITH 
(bit$2depth precision) 
WITH bit WITH (add$5 
combin$5)) 

L34 21 (112002017173711
1

1120040 
02828611

1
1120040179738 

II I 1120040212703 II I 112006 
003882611

1
112006016469 

911 l1120080025630 11 l11200 
80266413 11

1
11200802786 

07 11 l1120090021611 11 l1120 
11005096911

1
1120120075 

50611
1

1120120099001 11
1

114 

06/08/2023 02:47:51 AM 
Workspace: NOKIA_CODING_MVPred 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR 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 
12:13PM 

Page 3of 8 
PL 



972260"1"5157732"1"55 
98482"1"5887084"1"594 
3170"1"6122314"1"6211 
515"I"7362911 ").PN. 

L35 5 ("20100111182"1"20090 
257503"1"20100086027 
"1"6512523"1"6539058"). 
PN. 

L36 9 ("6512523"1"201000027 
70"1"20100086027"1"20 
100111182"1"20090087 
111 "1"6539058"1"20090 
257503"1"20080089417 
"1"20100086027"1"2013 
0142262").PN. 

L37 26 ((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)) 

L38 0 15/250124.app. 

L41 1 15/490469.app. 

L42 5 "13344893""15250124" 

L43 84 (predict$5 WITH 
interpolat$5 WITH 
(combin$8 add$5) 
WITH (shift$5 divi$8)) 

L46 7 "13344893""15250124" 
"15490469" "15876495" 

L47 24 (deblock$5 
de$2block$5) WITH 
(edge boundary) WITH 
(intra$2predict$5) 

L48 252 (deblock$5 
de$2block$5) WITH 
(edge boundary) WITH 
(intra$2predict$5 
intra$2block 
intra$2frame 
intra$2picture intra) 

L49 490 (deblock$5 
de$2block$5) WITH 
(edge boundary) WITH 
(two double) 

LSD 443 (deblock$5 
de$2block$5) WITH 
(edge boundary) WITH 
(two double) WITH 

06/08/2023 02:47:51 AM 
Workspace: NOKIA_CODING_MVPred 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR OFF OFF 

(US-PGPUB; USPAT) OR OFF OFF 

(US-PGPUB; USPAT) OR OFF OFF 

(US-PGPUB; USPAT) OR OFF OFF 

(US-PGPUB; USPAT) OR OFF OFF 

2016/05/27 
12:18PM 

2016/05/27 
12:20 PM 

2016/12/03 
01 :12 AM 

2016/12/03 
01 :14 AM 

2017/08/28 
12:05 PM 

2017/08/28 
04:29 PM 

2017/09/04 
06:37 PM 

2018/07/25 
01 :43 PM 

2018/07/25 
06:04 PM 

2018/07/25 
06:05 PM 

2018/07/25 
06:13 PM 

2018/07/25 
06:14 PM 

Page4of 8 
PL 



(filter$5) 

L51 601 (deblock$5 
de$2block$5) WITH 
(edge boundary) WITH 
(two double second) 
WITH (filter$5) 

L52 520 (deblock$5 
de$2block$5) WITH 
(edge boundary) WITH 
(two double second) 
WITH (filter$5) WITH 
(block$5) 

L53 114 (deblock$5 
de$2block$5) WITH 
(first NEAR2 (filter$5)) 
WITH (second NEAR2 
(filter$3)) WITH 
(block$5) 

L54 3 ((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)) 

L55 24 ((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)) 

L56 1 14/336913.app. 

L57 550 ((deblock$5 
de$2block$5) WITH 
(orientation$5 
direction$5 angle 
angular$3) WITH 
(filter$5)) 

L58 234 ((deblock$5 
de$2block$5) WITH 
(orientation$5 
direction$5 angle 
angular$3) WITH 

06/08/2023 02:47:51 AM 
Workspace: NOKIA_CODING_MVPred 

(US-PGPUB; USPAT) OR OFF OFF 

(US-PGPUB; USPAT) OR OFF OFF 

(US-PGPUB; USPAT) OR OFF OFF 

(US-PGPUB; USPAT) OR OFF OFF 

(US-PGPUB; USPAT) OR OFF OFF 

(US-PGPUB; USPAT) OR OFF OFF 

(US-PGPUB; USPAT) OR OFF OFF 

(US-PGPUB; USPAT) OR 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 

Page Sof 8 
PL 



(filter$5) WITH (block)) 

L59 8 ((deblock$5 
de$2block$5) WITH 
(orientation$5 angle 
angular$3) WITH 
(filter$5) WITH (block)) 

L60 4 "20050117653" 

L61 0 (deblock$5 
de$2block$5) WITH 
(orientation$3 
direction$3 angle 
angular) WITH (filter$3) 
WITH (cascad$3) 

L62 67 (deblock$5 
de$2block$5) WITH 
(orientation$3 
direction$3 angle 
angular) WITH (filter$3) 
WITH (post) 

L63 13 (deblock$5 
de$2block$5) WITH 
(orientation$3 
direction$3 angle 
angular) WITH (filter$3) 
WITH ("35" "45" "135") 

L64 942 (deblock$5 
de$2block$5) WITH 
(horizontal WITH 
vertical) 

L65 214 (deblock$5 
de$2block$5) WITH 
(horizontal WITH 
vertical) WITH (filter$3) 
WITH (edge boundary) 
WITH block 

L67 7 "15876495""13344893" 
"15250124" "15490469" 

L68 9 ("20080089417"1"20090 
000871 "1"20090257503 
"1"20100002770"1"2010 
0086027"1"2010011118 
2"1"20130142262"1"651 
2523"I"6539058").PN. 

L69 8 L68 and (precision) 

L70 1 L68 and (precision 
WITH reference WITH 
pixel) 

L72 1 "15876495" 

L75 362 ( reference SAME 
predict$5 SAME 
precision SAME (shift$5 

06/08/2023 02:47:51 AM 
Workspace: NOKIA_CODING_MVPred 

(US-PGPUB; USPAT) OR OFF OFF 

(US-PGPUB; USPAT) OR OFF OFF 

(US-PGPUB; USPAT) OR OFF OFF 

(US-PGPUB; USPAT) OR OFF OFF 

(US-PGPUB; USPAT) OR OFF OFF 

(US-PGPUB; USPAT) OR OFF OFF 

(US-PGPUB; USPAT) OR OFF OFF 

(US-PGPUB; USPAT) OR OFF OFF 

(US-PGPUB; USPAT) OR OFF OFF 

(US-PGPUB; USPAT) OR OFF OFF 

(US-PGPUB; USPAT) OR OFF OFF 

(US-PGPUB; USPAT) OR OFF OFF 

(US-PGPUB; USPAT) OR OFF OFF 

2018/07/25 
08:10 PM 

2018/07/25 
08:12 PM 

2018/07/25 
08:34 PM 

2018/07/25 
08:34 PM 

2018/07/25 
08:38 PM 

2018/07/25 
08:49 PM 

2018/07/25 
08:49 PM 

2019/02/20 
12:44 PM 

2019/02/20 
02:05 PM 

2019/02/20 
02:07 PM 

2019/02/20 
02:08 PM 

2019/03/04 
01 :57 AM 

2019/08/19 
11 :58 AM 

Page6of 8 
PL 



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

L76 101 ( reference SAME 
predict$5 SAME 
precision SAME (shift$5 
divi$8) SAME (pixel) 
SAME (decod$5 
encod$5 cod$5)) 

L79 1 16/729974.app. 

L80 9 13/344893.app. 
15/250124.app. 
15/490469.app. 
15/876495.app. 
16/729974.app. 

L81 0 (first WITH second 
WITH predict$3 WITH 
precission WITH 
decreas$5 WITH 
combined).clm. 

L82 3 (first WITH second 
WITH predict$3 WITH 
precision WITH 
decreas$5 WITH 
combined).clm. 

L83 5 17 /328750.app. 
16/729974.app. 
15/876495.app. 

L84 10 (block SAME pixels 
SAME reference SAME 
precision SAME shift$3 
SAME bit).clm. 

L85 11 13/344893.app. 
15/250124.app. 
15/490469.app. 
15/876495.app. 
16/729974.app. 
17 /328750.app. 

L86 27 (reference SAME block 
SAME motion SAME 
vector SAME (precision 
resolution) SAME 
(combin$5 add$5) 
SAME (predict$5) 
SAME (residual 
difference)).clm. 

L87 38 ("20030202607" OR 
"20050105620" OR 
"20050207496" OR 
"20080089417" OR 
"20090087111" OR 
"20090232215" OR 
"20090257499" OR 
"20090257503" OR 

06/08/2023 02:47:51 AM 
Workspace: NOKIA_CODING_MVPred 

(US-PGPUB; USPAT) OR OFF OFF 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR 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 

Page 7of 8 
PL 



"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. 

06/08/2023 02:47:51 AM 
Workspace: NOKIA_CODING_MVPred 

Page 8of 8 
PL 



Receipt date: 06/02/2023 17/328,750 - GAU: 2488 

Substitute for form SB08 Complete if Known 
(Revised 07 /0 9) Annlication Number 17/328,750 

Filing Date May 24, 2021 
INFORMATION DISCLOSURE First Named Inventor U !ffir et al. 
STATEMENT BY APPLICANT Art Unit 2488 

(Use as many sheets as necessary) 

Examiner Name PeterD. Le 
Sheet 1 I of I 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 (ifknown) MM-DD-YYYY Applicant of Cited Document Relevant Passages of Relevant Figures 
Appear 

1 US-2004/0208247 Al 10-21-2004 Barran et al. 

2 US-2008/0075169 Al 03-27-2008 Ugur et al. 

3 US-2009/0092188 Al 04-09-2009 Lee et al. 

4 US-2011/0090966 Al 04-21-2011 Chujoh et al. 

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 

Abstract; 

5 CN 101523922 A 09-02-2009 Qualcomm Inc. corresponds to US-
2008/0089417 Al 
(previously cited) 

CN 101816183 A 
Samsung Abstract; 

6 08-25-2010 
Electronics Co Ltd corresponds to US-

2009/0092188 Al 

Koninkleike Abstract only; 
7 RU 2004103743 A 06-10-2005 Philips Electronics corresponds to US-

N.V. 2004/0208247 Al 

Kabusyki Kaysia 
Abstract; 

RU 2008138706 A 04-10-2010 corresponds to US-
8 Tosyba 2009/0087111 Al 

(previously cited) 

9 WO 2010/001832 Al 01-07-2010 ToshibaKK 

OTHER DOCUMENTS 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of 

English Language 
Translation Attached 

Examiner Cite 
the item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue 

Initials* No. 
number(s), publisher, city and/or country where published. 

10 
Decision to Grant for Chinese Application No. 201280009695.9 dated June 21, 

Yes 2017, 4 pages. 
Examiner 

II I
I Date 

II 
06/08/2023 Signature /PETER D LE/ 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. 

Submitted June 2, 2023 

LEGAL02/43010790vl 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /P.D.L/ 



Receipt date: 06/02/2023 17/328,750 - GAU: 2488 

Substitute for form SB08 Complete if Known 
(Revised 07 /0 9) Annlication Number 17/328,750 

Filing Date May 24, 2021 
INFORMATION DISCLOSURE First Named Inventor U !ffir et al. 
STATEMENT BY APPLICANT Art Unit 2488 

(Use as many sheets as necessary) 

Examiner Name PeterD. Le 
Sheet 2 I of I 2 Attorney Docket Number 042933/560470 

OTHER DOCUMENTS 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of 

English Language 
Translation Attached 

Examiner Cite 
the item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue 

Initials* No. 
number(s), publisher, city and/or country where published. 

11 
Decision to Grant for Russian Application No. 2013136693/08 dated June 4, 

Yes 2015, 12 pages. 

12 
Minutes of the Oral Proceedings for European Application No. 12731927.5 dated 
December 9, 2021, 27 pages. 

13 
Notice of Allowance for Vietnamese Application No. 1-2013-02120 dated 

Yes Au!ffist 31, 2017, 2 pages. 

14 
Office Action for Chinese Application No. 201280009695.9 dated February 15, 

Yes 2016, 10 pages. 

15 
Yoshino et al., "Enhanced Switching oflnteipolation Filter for HEVC", Joint 
Collaborative Team on Video Coding (JCT-VC) or ITU-T SG16 WP3 and 
ISO/IEC JTC1/SC29/WG 11, 3rd Meeting, JCTVC-Cl83, (October 7-15, 2010), 
4 pages. 

Examiner 
Signature II /PETER D LE/ I

I Date 
Considered II 

06/08/2023 

*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 June 2, 2023 

LEGAL02/43010790vl 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /P.D.L/ 



Page 1 of 2 
P .0. Box 1450 

Alexandria, VA 22313 1450 
www.uspto.gov 

ELECTRONIC ACKNOWLEDGEMENT RECEIPT 

APPLICATION# 
17/328,750 

Title of Invention 

RECEIPT DATE /TIME 
09/01/2023 01:01:21 PM ET 

MOTION PREDICTION IN VIDEO CODING 

Application Information 

APPLICATION TYPE Utility- Nonprovisional Application 
under 35 USC lll(a) 

CONFIRMATION# 8335 

PATENT CENTER# 62723581 

CUSTOMER# 10949 

CORRESPONDENCE -
ADDRESS 

Documents 

ATTORNEY DOCKET# 
042933/5604 70 

PATENT# -

FILED BY Torrey Wyatt 

FILING DATE 05/24/2021 

FIRST NAMED Kemal Ugur 
INVENTOR 

AUTHORIZED BY Guy Gosnell 

TOTAL DOCUMENTS: 1 

DOCUMENT PAGES DESCRIPTION SIZE (KB) 

560470 Issue Fee Transmitt 
al.pdf 

Digest 

1 Issue Fee Payment (PTO-85B) 129 KB 

DOCUMENT MESSAGE DIGEST(SHA-512) 

5604 70 Issue Fee Transmittal. 49236C 04E 655867F 97 A5BC E 3567C 742C 721E AlSDC 6235252A 
pdf C 922F 56F BE 7988D 1AB2F 657E C 82F 5A60E B 2241C 113BC 00C 88 

A 79BC93A0E E 21B44C69725644A2BC D 

This Acknowledgement Receipt evidences receipt on the noted date by the US PTO of the indicated documents, characterized 
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by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a Post Card, as 
described in MP E P 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 l.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 US PTO 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 MP E P 1810), a Notification of the International Application Number and of the 
International Filing Date (Form PCT/RO/105) will be issued in due course, subjectto prescriptions concerning national security, 
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application. 



Page 1 of 2 
P .0. Box 1450 

Alexandria, VA 22313 1450 
www.uspto.gov 

ELECTRONIC PAYMENT RECEIPT 

RECEIPT DATE /TIME APPLICATION# 
17/328,750 09/01/2023 01:01:21 PM ET 

Title of Invention 
MOTION PREDICTION IN VIDEO CODING 

Application Information 

APPLICATION TYPE Utility- Nonprovisional Application 
under 35 USC lll(a) 

CONFIRMATION# 8335 

PATENT CENTER# 62723581 

CUSTOMER# 10949 

CORRESPONDENCE -
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PAYMENT METHOD 
DA/ 160605 

PAYMENT TRANSACTION ID 
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1501 UTILITY ISSUE FEE 1200.00 
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FILING DATE 05/24/2021 
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TOTAL AMOUNT: $1,200.00 

This Acknowledgement Receipt evidences receipt on the noted date by the US PTO 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 MP E P 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 l.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 
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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 MP E P 1810), a Notification of the International Application Number and of the 
International Filing Date (Form PCT/RO/105) will be issued in due course, subjectto 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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Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS--Web. 

By mail, send to: Mail Stop lSSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

By fax, send to: (571 J-273-2885 

INSTRUCTIONS: This form should be used for !ransmittjng the ISSUE FEE and PUBLICATION FEE (jf required). Blocks l through 5 should be completed where approprjate . 
.,L\ll further correspondence will be rnailed to the cunern correspondence address as indicated unless corrected below or directed othenvis.e in Block 1. by (a) s.pecifying a new 
con-espondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. Because electronic patent issuance may occur shortly after issue 
fee payment, ;my d.:sired cont.inning application should prefornhly be filed prior to payment of this issue fee in order not t.o jeopardize copendency. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block l for any change of address) 
Note: A certificate of mailing can only be used for do111estic rnailings of the 
Fee(s) Transmillal. This certificate cannot be used for any other accompanying 
papers. Ea.ch additionaJ paper, such as an assigtunent or formal drawing, n1us::. 
have its own certificate of rnailing or trans111ission_ 
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1120 South Tryon Street 
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APPLICATION NO. FILING DATE 
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APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $1200 

EXAMC\IER AJUUNJT 

LE.PETERD 2488 

Change of con-espondence address or indication of '"Fee Address" (37 
CFR J.3631. 

~:} Change of correspondence address ( or Change of Correspondence 
Address form PTO/A lA/122 or PTO/SB/l22) attached. 

l:] "Pee Address" indication (or "Fee Address" Indication form PTO/ 
AIA/47 or PTO/SB/47: Rev 03-02 or more recent) attached. Use ol' a 
Customer Numlwr is requin~rl-

C.:rtificate of Mailing or Transmission 
l hereby certify that r.his Fee(s) Transrrdr.rnJ is being deposhed with the United 
Stales Postal Service wilh sufficient postage for first class mail in au envelope 
addressed to the Maj] Stop lSSUE H'::E address above, or being rransmitted to 
the t!SPTO via EFS-Web or by facsimile lo (571) 273-2385. on r.he da.te below. 

Torrey L. Wyait 

fforrey L. Wyatl./ 

September 1 , 2023 (Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIR1\1AT!ON NO. 

Kemal Ugur 04293 3/560470 8335 

PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOT AL FEE(S) DUE DATE DUE 

$0.00 sooo $1200 09/22/2023 

CLASS-SUBCLASS 

375-2,\0150 

2. For printing on the patent front page, list 
(l) The names of up to 3 registered patent attorneys 
or agent, OR. alternatively. ALSTON & BIRD LLP 

(2) The name of a single firm (having as a member a 
registered attorney or agent) and the narnes of up to 
2 .registered patent attorneys or agent~. If no nan:JJ:' is 
listed, no name will be printed. 

2 

3 _______________ _ 

J. ASSIGNEE NAME AND RESIDENCE DA TA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an ctssignee is identified below, no a,siguee dcttc, will appear on the patent. If an assignee is identified below, the document must have been previously 
recorded, or filed for recordatiou. as sel forlh in 37 CFR 3.11 and 37 CFR 3.8l(a). Completion of this form is NOT a substilule for filing au assignment. 

(A) NAME OF ASSIGNEE 

NOKiA TECHNOLOG!ES OY 

(B) RESIDENCE· (CITY and STATE OR COUNTRY) 

ESPOO, FINLAND 

Please check lhe appropriate assignee category or categories (will not be printed on the patent) : 0 Individual ifil Corporation or other privale group enlily O Governmenl 

4a. Fees submir.ted: ~Issue Fee []Pub]jcatjon Fee ( H required) 

4b. JViethod of Payrnent: (Please first reapply any previously paid fee shown above) 

~ Electronic Payment via Patent Center or EFS-vVeb 0 Enclosed check 0 Nou--electronic payment by credit card (Attach form PTO-2038) 

!fil The Director is hereby authorized lo charge the required fee(s), :my deficiency, or credit any overpaymenl to Deposit Account No. 16-0605 

5. Change in Entity Status (from status indicated above) 

[j Applicant ce;:tjfying rrdcro enthy status. See 37 CFR L29 

[.] Applicant asserting small entity status. See 37 CFR l.27 

0 Applicant changing lo regular uudiscounled fee status. 

l'i:QIJ:;; Absenl a valid certification of Micro Enlity Status (see forms PTO/SB/15A and 15B), issue 
fee payn1ent in the n1icro enthy mnount wHl not he accepted at the risk of application abandonment. 

NOTE: If the application was previously under n1icro entity status, checking this box V/ill be taken 
lo be a notification of loss of entitlement lo micro enlily slalus. 

NOTE: Checking this box vvill be taken to be a notiflcatfrJn of Joss of enthkn1t~nt to sn1aU or rnicro 
enlity status. as applicable. 

NOTE: This form mmt be signed in accordaIJCe with 37 CFR l.3J and 1.33. See 37 CFR 1.4 for signature requirements and certifications. 

Authorized Signature ___ /_G_u~y_R_. _G_o_s_n_e_ll/ _______ _ 
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PTOL-85 Part B (08-181 Approved for me through OJ /3 li2020 
Page 2 of 3 

0MB 0651-0033 
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U.S. Patent and Trademark Office: U.S. DEPARTMENT 01' COMJvfERCE 



Substitute for form SB08 Complete if Known 
(Revised 07 /09) Annlication Number 17/328,750 

Filing Date May 24, 2021 
INFORMATION DISCLOSURE First Named Inventor U !!Ur et al. 
STATEMENT BY APPLICANT Art Unit 2488 

(Use as many sheets as necessary) 

Examiner Name PeterD. Le 
Sheet 1 I of I 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 Passages of Relevant Figures 
Appear 

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 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of 

English Language 
Translation Attached 

Examiner Cite 
the item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue 

Initials* No. 
number(s), publisher, city and/or country where published. 

1 
Office Action for European Application No. 22173168.0 dated September 11, 
2023, 6 pages. 

Examiner 
II I

I Date 
II 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. 

Submitted September 19, 2023 



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 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

PETITION FEE- 37 CFR l .17(H) (GROUP Ill) 1464 1 140 140 

RCE- 2ND AND SUBSEQUENT REQUEST 1820 1 2000 2000 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 



Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 2140 



UNITED STATES PATENT AND TRADEMARK OFFICE 

Decision Date : September 19, 2023 

In re Application of: 

Kemal Ugur 

Application No: 17328750 

Filed: 24-May-2021 

Attorney Docket No: 042933/560470 

DECISION ON PETITION 

UNDER CFR 1.313(c)(2) 

Commissioner for Patents 
United States Patent and Trademark Office 

P.O. Box 1450 
Alexandria, VA 22313-1450 

www.uspto.gov 

This is an electronic decision on the petition under 37 CFR 1.313(c)(2), filed September 19, 2043:o 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 CFR 1.114. 

Office of Petitions 



Electronic Acknowledgement Receipt 

EFSID: 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 E20239IK24415201 

Deposit Account 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 



File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

39891 

1 ePetition Request Form petition-request.pdf no 2 
d60070026ba00c9e9999c914 2a5cb5 fS d db 

070a6 

Warnings: 

Information: 

167472 

2 
Quick Path Information Disclosure 

560470_QPIDS.pdf no 2 
Statement 

37e 7f7b033319f80586d937637a9220e402 
426bc 

Warnings: 

Information: 

1666952 

3 
Request for Continued Examination 

560470_RCE.pdf no 3 
(RCE) 

146d941a2747 4 719d0350c8e 7a5cbd7c67c 
07c7c 

Warnings: 

Information: 

141919 

4 
Information Disclosure Statement (IDS) 

560470_List.pdf no 1 
Form (SB08) 

eS 1 eba6ee36815361 c21 b2191418d4b05ff 
238aa 

Warnings: 

Information: 

This is not an USPTO supplied IDS fillable form 

3332823 

5 Non Patent Literature 560470_EPOA.pdf no 6 
6c5107b265513c5569a8392eab9b43ca2d4 

422cc 

Warnings: 

Information: 

40348 

6 Fee Worksheet (SB06) fee-info.pdf no 2 
deS 1 aa79d9315750a04b7b909e553b4d26 

Sf53b4 

Warnings: 



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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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. 



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 PETER LE 

Attorney Docket Number 042933/560470 

Title 
MOTION PREDICTION IN VIDEO CODING 

An application may be withdrawn from issue forfurther action upon petition by the applicant. To request thatthe Office 
withdraw an application from issue, applicant must file a petition under this section including the fee set forth in § l. l 7(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 l .53(d). 

Petition Fee 

0 Small Entity 

0 Micro Entity 

@ Regular Undiscounted 

Reason for withdrawal from issue 



0 One or more claims are unpatentable 

@ Consideration of a request for continued examination (RCE) (List of Required Documents and Fees) 

0 
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. 

□ 
I certify, in accordance with 37 CFR 1.4(d)(4) that: 

The RCE request ,submission, and fee have already been filed in the above-identified application on 

Are attached. 
[81 

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES 

I certify, in accordance with 37 CFR 1.4(d)(4) that I am: 

@ 
An attorney or agent registered to practice before the Patent and Trademark Office who has been given power of attorney 
in this application. 

0 An attorney or agent registered to practice before the Patent and Trademark Office, acting in a representative capacity. 

0 A sole inventor 

0 
A joint inventor; I certify that I am authorized to sign this submission on behalfof all of the inventors as evidenced by the 
power of attorney in the application 

0 A joint inventor; all of whom are signing this e-petition 

Signature /Guy R. Gosnell/ 

Name Guy R. Gosnell 

Registration Number 34610 



Doc Code: QPIDSREQ 
Document Description: Quick Patil information Disclosure Statement 

PTO/SB/09 (09-18) 

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: 

17/328,750 ~ May 24, 2021 
Firsi Named Inventor: Title of Invention: 

Ugur et aL MOTION PREDICTION IN VIDEO CODING 

THE UNDERSIGNED HEREBY CERTIFIES AND REQUESTS THE FOLLOWING FOR THE ABOVE­
IDENTIFIED APPLICATION. 

1. Consideration is requested oft he information disclosure statement (IDS) submitted herewith, which is 
being filed after payment of the issue fee. 

2. Check the box next to the appropriate selection: 

[Z]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 of the IDS. 
See 37 CFR 1.97(e)(1). 

OR 
0No item of information contained in the IDS was cited in a communication from a foreign patent office 
in a counterpart foreign application, and, to the knowledge of the person signing the certification after 
making reasonable inquiiy, no item of information contained in the IDS was known to any indi\~dual 
designated in 37 CFR 1.56(c) more than three months prior to the filing of the IDS. See 37 CFR 
1.97(e)(2). 

OR 
Osee attached certification statement in compliance with 37 CFR 1. 97(e). 

3. Please charge the IDS fee set forth in 37 CFR 1.17(p) to Deposit Account No. _1_6_06_0_5 ______ _ 

4. A Petition to Withdraw from Issue After Payment of the Issue Fee {37 CFR 1.313(c)(2)), including tile 
petition fee set forth in 37 CFR 1. H(h), is submitted herewith as a Web-based ePetition. 
WARNING: Do not submit the petition as a follow-on paper via EFS-Web. Submit the petition as a Web­
based ePetition by signing on to EFS-Web as a registered user, selecting the radio button next to 
"Existing application/patent," and then selecting the radio button next to "ePernion (for automatic 
processing and immediate grant, if all petitions requirements are met)." Failure to use the Web-based 
ePetition interface will result in automatic entry of the RCE. 

5. A request for continued examination (RCE) under 37 CFR 1.114 and the RCE fee under 37 CFR 1.17(e) 
are submitted herewith. 

6. The RCE will be treated as a "conditional" RCE. In the event the examiner determines that any item 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 treated as an RCE under 37 CFR 1.114 
and therefore (ii) the IDS fee under 37 CFR 1.17(p) will be returned 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(e) 
will be returned. 

7. 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 result in automatic entry of the RCE. 

Signature/Guy R. Gosnell/ Daie September 19, 2023 
Practitioner 

Name Guy 
{Print/Typed) R. Gosnell Regisimtion Number 34 61 Q 

(if applicable} ! 

Note: Signatures of a!/ tile inventors or assignees of record ofti?e entire interest ortheirrepresentative(s) are required in acconiance with 
37 CFR 1.33 and 11. 18. Please see 37 CFR 1.4(ci) for the form of the signature. If necessary subrrit rm!tip!e forrrs for rmm tf?an one 
signature, see below.· 

□ xr otal of ----- foITTJsare submitted. 

If you need assistance in corrp/eting Ille fa:rr; call 1-800-PT0-9199 and select op/icn 2. 



Privacy Act Statement 

The Privacy Act of 1974 (PL 93-579) requires that you be given certain information in connection with your 
submission ofthe attached form related to a patent application or patent. Accordingly, pursuantto the requirements of 
the Act, please be advised that (1) the general authorityfor the collection of this information is 35 U ,S.C. 2(b)(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 to process and/orexamine yoursubmission 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 yoursubmission, which may res ult in termination of proceedings or abandonment of the 
application or expiration ofthe patent 

The information provided by you in this form will bes ubjectto Hie following routine uses: 

1. The information on this form will be treated coniidentiallyto the extent allowed underthe Freedom oi 
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a), Records from this system ofrecords may 
be disclosed to the Department of Justice to determine whetherdisclosure of these records is required bythe 
Freedom oflnforrnation Act. 

2. A record irom this system or records maybe disclosed, as a routine use, in the course or presenting e'v1dence 
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in tl1e course of 
settlement negotiations. 

3. A record in this system of records maybe disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pe1iains, when the individual has requested assistance lorn 
the Memberwith res pectto the subject matterofthe record. 

4. A record in this system of records maybe disclosed, as a routine use, to a contractorofthe Agency having 
need for the iniormation in orderto perform a contract Recipients ofinrormation shall be required to comply 
with the requirements ofthe Privacy Act of 1974, as amended, pursuantto 5 U.S.C. 552a(m). 

5. A record related to an International Application filed underthe Patent Cooperation Treaty in this system of 
records maybe disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, purs uantto the Patent Cooperation Treaty. 

6, A record in this system ofrecords maybe disclosed, as a routine use, to another federal agencyfor purposes 
of National Security review (35 U.S.C. 181) and for review pursuantto the Atomic Energy Act (42 U.S.C. 
218(c)). 

7, A record from this system of records maybe disclosed, as a routine use, to the Administrator, General 
Services, or hisiherdes ignee, during an inspection of records conducted by GSA as part of that agency's 
responsibilityto recommend improvernents in records management practices and programs, underauthorityof 
44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance witl1 tile GSA regulations governing 
inspection of records fortl1is purpose, and any other relevant (i.e., GSA or Commerce) directive. Such 
disclosures hall not be used to make determinations about individuals. 

8. A record from this system of records maybe disclosed, as a routine use, to the public after eittier publication of 
the application pursuant to 35 U,S.C. 122(b) or issuance ofa patent purs uantto 35 U.S,C, ·151. Further, a 
record may be disclosed, subjectto the limitations of37 CFR 1,14, as a routine use, to the public if the record 
was filed in an application wt1ich becarne abandoned or in which the proceedings were terminated and wt1ich 
application is referenced byeithera published application, an application open to public inspection oran issued 
patent. 

9. A record from this system of records maybe disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, iftlle USPTO becornes aware of a violation or potential violation of law or regulation. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

17/328,750 05/24/2021 

10949 7590 09/25/2023 

Nokia Corporation and Alston & Bird LLP 
Vantage South End 
1120 South Tryon Street 
Suite 300 
Charlotte, NC 28203-6818 

FIRST NAMED INVENTOR 

Kemal Ugur 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. 

042933/5604 70 

CONFIRMATION NO. 

8335 

EXAMINER 

LE,PETERD 

ART UNIT PAPER NUMBER 

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) 



Notice of Allowability 

Application No. 
17/328,750 
Examiner 
PETER D LE 

Applicant(s) 
Ugur et al. 
Art Unit 
2488 I AIA (FITF) Status 

No 

-- The MAILING DA TE 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.~ This communication is responsive to RCE filed on 09/19/2023. 

DA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2.0 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. 

4.0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) □All b) 0 Some* c) D None of the: 

1. D Certified copies of the priority documents have been received. 
2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D 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. 

5.0 CORRECTED DRAWINGS (as "replacement sheets") must be submitted. 

D 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). 

6.0 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. D Notice of References Cited (PTO-892) 

2.~ Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date 09/19/2023. 

5. D Examiner's Amendment/Comment 

6. D Examiner's Statement of Reasons for Allowance 

3. D Examiner's Comment Regarding Requirement for Deposit 7. □ Other __ 
of Biological Material . 

4.0 Interview Summary (PTO-413), 
Paper No./Mail Date. 

/PETER D LE/ 
Primary Examiner, Art Unit 2488 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20230921 



Receipt date: 09/19/2023 17/328,750 - GAU: 2488 

Substitute for form SB08 Complete if Known 
(Revised 07 /09) Annlication Number 17/328,750 

Filing Date May 24, 2021 
INFORMATION DISCLOSURE First Named Inventor U !!Ur et al. 
STATEMENT BY APPLICANT Art Unit 2488 

(Use as many sheets as necessary) 

Examiner Name PeterD. Le 
Sheet 1 I of I 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 Passages of Relevant Figures 
Appear 

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 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of 

English Language 
Translation Attached 

Examiner Cite 
the item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue 

Initials* No. 
number(s), publisher, city and/or country where published. 

1 
Office Action for European Application No. 22173168.0 dated September 11, 
2023, 6 pages. 

Examiner 
II I

I Date 
II 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 

APPLICATION NO. ISSUE DATE 

17/328,750 10/31/2023 

10949 7590 10/11/2023 

Nokia Corporation and Alston & Bird LLP 
Vantage South End 
1120 South Tryon Street 
Suite 300 
Charlotte, NC 28203-6818 

PATENT NO. 

11805267 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. 

042933/560470 

CONFIRMATION NO. 

8335 

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 O 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) 



INVENTOR(s) (Please see PATENT CENTER site https://patentcenter.uspto.gov for additional inventors): 

Kemal U gur, Tampere, FINLAND; 
Jani Lainema, Tampere, FINLAND; 
Antti Hallapuro, Tampere, FINLAND; 

APPLICANT( s) (Please see PA TENT 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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Nokia Corporation and Alston & Bird LLP 
Vantage South End 
1120 South Tryon Street 
Suite 300 
Charlotte, NC 28203-6818 

FIRST NAMED INVENTOR 

Kemal Ugur 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. 

042933/5604 70 

CONFIRMATION NO. 

8335 

EXAMINER 

LE,PETERD 

ART UNIT PAPER NUMBER 

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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APPLICATION NO. 
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Nokia Corporation and Alston & Bird LLP 
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ISSUE DATE 

31-Oct-2023 

EGRANT NOTIFICATION 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

PATENT NO. 

11805267 

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 
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APPLICATION# 

17/328,750 

FEE ADDRESS CHANGE 

FILlNG OR 371(C) DATE 

05/24/2021 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 

www.uspto.gov 

REQUEST ID 

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. 
STE400 
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 



Attorney's Docket No. 042933/560470 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Confirmation No. 8335 
Patent No.: 11,805,267 

PATENT 

In re: Kemal Ugur et al. 
Appl. No.: 17/328,750 
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. 

ALSTON & BIRD LLP 
Vantage South End 
1120 South Tryon Street, Suite 300 
Charlotte, NC 28203-6818 

LEGAL02/44085961 vl 

Respectfully submitted, 

/Guy R. Gosnell/ 

Guy R. Gosnell 
Registration No. 34,610 



PTO/SB/44 (09-07) 
Approved for use through 03/31/2023. 0MB 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 0MB control number. 

(Also Form PTO-1050 

PATENT NO. 

UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTIFICATE OF CORRECTION 

: 11,805,267 

APPLICATION NO.: 17/328,750 

ISSUE DATE 

INVENTOR(S) 

: October 31 , 2023 

: Kemal Ugur et al. 

Page 1 of 1 

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 US PTO 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 
US PTO. Time will vary depending upon the individual case. Any comments on the amount of lime 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. 

LEGAL02/44085971 vl 



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. 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. 

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. 

LEGAL02/44085971 vl 
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ELECTRONIC ACKNOWLEDGEMENT RECEIPT 

APPLICATION# RECEIPT DATE/ TIME 

17/328,750 02/12/2024 02:35:25 PM Z ET 

Title of Invention 

MOTION PREDICTION IN VIDEO CODING 

Application Information 

APPLICATION TYPE Utility - Nonprovisional Application 
under 35 USC 111 (a) 

CONFIRMATION# 8335 

PATENT CENTER# 64291151 

CUSTOMER # 1 0949 

CORRESPONDENCE -
ADDRESS 

Documents 

DOCUMENT 

560470_Request_for_CoC.p 
df 

Digest 

PAGES 

3 

ATTORNEY DOCKET# 

042933/5604 70 

PATENT# 11805267 

FILED BY Philip Tyson 

FILING DATE 05/24/2021 

FIRST NAMED Kemal Ugur 
INVENTOR 

AUTHORIZED BY Guy Gosnell 

TOTAL DOCUMENTS: 1 

DESCRIPTION 

Request for Certificate of 
Correction 

SIZE 
(KB) 

191 KB 

DOCUMENT 

560470_Request_for_CoC.pdf 

MESSAGE DIGEST(SHA-512) 

8809185850E47A3F694B43814028B0C2C6C6CB9DBDE4BB5B6 
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. 



Page 2 of 2 

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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ELECTRONIC PAYMENT RECEIPT 

APPLICATION# RECEIPT DATE/ TIME 

17/328,750 02/12/2024 02:35:25 PM Z ET 

Title of Invention 

MOTION PREDICTION IN VIDEO CODING 

Application Information 

APPLICATION TYPE Utility - Nonprovisional Application 
under 35 USC 111 (a) 

CONFIRMATION# 8335 

PATENT CENTER# 64291151 

CUSTOMER # 1 0949 

CORRESPONDENCE 
ADDRESS 

Payment Information 

PAYMENT METHOD 
DA/ 160605 

PAYMENT TRANSACTION ID 
E20242BE35448506 

FEE CODE 

1811 

DESCRIPTION 

CERTIFICATE OF 
CORRECTION 

ITEM PRICE($) 

160.00 

ATTORNEY DOCKET# 

042933/5604 70 

PATENT# 11805267 

FILED BY Philip Tyson 

AUTHORIZED BY Guy Gosnell 

FILING DATE 05/24/2021 

FIRST NAMED Kemal Ugur 
INVENTOR 

PAYMENT AUTHORIZED BY 
Philip Tyson 
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TOTAL 
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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/EO/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 
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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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