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TABLE OF CLAIMS

[1.pre] A video processing apparatus comprising:

[1.a] an input unit to which a video signal containing contents is input;

[1.b] a detector which detects whether pattern portions other than contents are
contained in the video signal input to the input unit;

[1.c] a corrector which corrects the video signal input to the input unit; and

[1.d] a controller which controls the corrector to cause the corrector to correct the
video signal input to the input unit when the pattern portions are not contained,
and which controls the corrector to cause the corrector not to correct the video
signal when the pattern portions are contained.

[2.pre] The video processing apparatus according to claim 1, comprising:

[2.a] a characteristic point detector which detects a level or distribution of at least
one of luminance, hue and saturation of the video signal,

[2.b] wherein the corrector corrects the video signal according to the level or
distribution detected by the characteristic point detector.

[3.pre] A video processing apparatus comprising:

[3.a] an input unit to which a video signal containing contents is input;

[3.b] a detector which detects whether pattern portions other than contents are
contained in the video signal input to the input unit;

[3.c] a characteristic point detector which detects a level or distribution of at least
one of luminance, hue and saturation of the video signal input to the input unit;

[3.d] a corrector which changes correction characteristics according to a result of
detection output from the characteristic point detector, and corrects the video
signal input to the input unit; and

[3.e] a controller which controls the corrector to cause the corrector not to
change the correction characteristics in the corrector when the pattern portions
are contained.

[4] The video processing apparatus according to claim 1, wherein the pattern
portions are wallpaper areas or no-picture areas having a single color added to
left and right of the contents or above and below the contents and displayed.

[5.pre] A video processing apparatus comprising:

[5.a] an input unit to which a video signal containing contents is input;

[5.b] a pattern portion detector which detects whether a pattern portion other than
contents 1s contained in the video signal input to the input unit;

[5.c] a no-picture area detector which detects whether the pattern portions are no-
picture areas having a single color;

[5.d] a corrector which corrects the video signal input to the input unit; and

viii
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[5.e.1] a controller which controls the corrector to cause the corrector to correct
the video signal input to the input unit when the pattern portions are not
contained and when the pattern portions are the no-picture areas,

[5.e.i1] and which controls the corrector to cause the corrector not to correct the
video signal when the pattern portions are not the no-picture areas.

[6.pre] The video processing apparatus according to claim 5, comprising:

[6.a] a characteristic point detector which detects a level or distribution of at least
one of luminance, hue and saturation of the video signal,

[6.b] wherein when the no-picture area detector has detected that the pattern
portions are no-picture areas, the characteristic point detector detects a level or
distribution of at least one of luminance, hue and saturation of the video signal
other than the no-picture areas.

[7] The video processing apparatus according to claim 5, wherein the pattern
portions are portions added to left and right of the contents or above and below
the contents and displayed.

[8] The video processing apparatus according to claim 5, wherein the no-picture
areas have a black color or a white color.

1X
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I. INTRODUCTION

1. I, Dr. Dan Schonfeld, have been retained by counsel for Petitioners
Samsung Electronics Co. Ltd. and Samsung Electronics America, Inc.
(collectively, “Samsung”) as an expert witness in this inter partes review. I have
been asked to provide my opinion about the patentability of the claims of U.S.
Patent No. 7,952,645 (the “’645 patent,” EX1001).

2. I have been retained at my normal hourly rate of $800 per hour. My
compensation is not contingent upon my performance, the outcome of this matter,
or any issues involved in or related to this matter.

3. In summary, it is my opinion that the prior art references that I

analyze below render obvious the *645 patent’s claims, as summarized in the table

below.
Ground Claims Statutory Basis | Prior Art Reference(s)
1 1-3 35U0.S.C.§ 103 | Kim
2 1-4 35U0.S.C. § 103 | Fujimura
3 5-8 35U.S.C. § 103 | Fujimura and Kim

A. Background and Qualifications
4.

The following is a summary of my relevant qualifications and
professional experience.
5. I received my B.S. degree in Electrical Engineering and Computer
Science from the University of California, Berkeley, in 1986 with a concentration

on Computer Engineering/Systems Engineering. I received my M.S. degree in
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Electrical and Computer Engineering from The Johns Hopkins University in
Baltimore, Maryland in 1988 with a concentration on Speech
Processing/Biomedical Signal Processing. I received my Ph.D. degree in Electrical
and Computer Engineering from The Johns Hopkins University in Baltimore,
Maryland in 1990 with a concentration on Nonlinear Signal Processing/Image
Analysis.

6. In August 1990, I joined the Department of Electrical Engineering and
Computer Science at the University of Illinois, Chicago, where I am a Professor
Emeritus in the Departments of Electrical and Computer Engineering, Computer
Science, and Biomedical Engineering. Before I joined the University of Illinois at
Chicago, I served as an instructor in the Department of Electrical and Computer
Engineering at The Johns Hopkins University in Baltimore, Maryland.

7. At the University of Illinois at Chicago, I have served as the Director
of the University-Industry Engineering Research Center (UIERC), formerly the
Manufacturing Research Center (MRC). I am also Co-Director of the Multimedia
Communications Laboratory (MCL) and a member of the Signal and Image
Research Laboratory (SIRL).

8. Over the past few decades, I have also served as a visiting professor in
(a) the Advanced Analytics Institute (AAI) at the University of Technology in

Sydney, Australia, (b) the Department of Information Engineering and Computer
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Science (DISI) at the University of Trento, Italy, (¢) the School of Computer
Engineering at the Nanyang Technological University in Singapore, and (d) the
Department of Electrical Engineering—Systems at Tel-Aviv University in Israel.

9. I have been elected Fellow of the Institute of Electrical and
Electronics Engineers (IEEE) “for contributions to image and video analysis” as
well as Fellow of the International Society for Optics and Photonics (“SPIE”) “for
specific achievements in morphological image processing and video analysis.” |
have also been elected University Scholar of the University of Illinois.

10. I have previously served as Editor-in-Chief and Deputy Editor-in-
Chief of the IEEE Transactions on Circuits and Systems for Video Technology. I
have also previously served as Area Editor for special issues of the IEEE Signal
Processing Magazine. I have served as Associate Editor of the IEEE Transactions
on Image Processing (on image and video storage, retrieval and analysis),
Associate Editor of the IEEE Transactions on Circuits and Systems for Video
Technology (on video analysis), Associate Editor of the IEEE Transactions on
Signal Processing (on multidimensional signal processing and multimedia signal
processing), and Associate Editor of the IEEE Transactions on Image Processing
(on nonlinear filtering). I have also served on the editorial board of the IEEE
Signal Processing Magazine, EURASIP Journal of Image and Video Processing,

Research Letters in Signal Processing, and Bentham Science Publishers, Ltd.’s
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“Recent Patents on Computer Science” and “Recent Patents on Electrical
Engineering” publications. I have served as guest editor of numerous special
issues in various journal publications in the area of multimedia systems.

11. I have previously served on the Conference Board of the IEEE Signal
Processing Society. I have previously served as Technical Program Chair of the
IEEE International Conference on Acoustics, Speech, and Signal Processing
(ICASSP) 2018 as well as Program Chair of the IEEE Conference on Visual
Communications and Image Processing (VCIP) 2015. I have also previously
served as General Co-Chair of the Workshop on Big Data in 3D Computer Vision
2013 and the IEEE International Conference on Multimedia and Expo (ICME)
2012. T have served as Chair of the IEEE Workshop on Video Mining 2008 and
the SPIE Conference on Visual Communications and Image Processing 2007. 1
have also served on the organizing committees of various conferences including
the IEEE International Conference on Image Processing 1998, 2012, and 2020,
IEEE/SPIE VCIP 2010, 2017, and IEEE Workshop on Nonlinear Signal and Image
Processing (NSIP) 1997. 1 was an organizer of the Thematic Symposium on
Multimedia Search and Retrieval at ICASSP 2009.

12. I have authored and co-authored over 250 technical papers for various
journals and conferences. I was author of a book chapter, entitled: “Image and

video communication networks,” and later editions entitled: “Video
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communication networks.” I was co-author (with Carlo Giulietti and Rashid
Ansari) of a paper that won the Best Paper Award at the ACM Multimedia
Workshop on Advanced Video Streaming Techniques for Peer-to-Peer Networks
and Social Networking 2010. I was also co-author (with Junlan Yang) of a paper
that won the Best Student Paper Award at the IEEE International Conference on
Image Processing 2007. I was also co-author (with Wei Qu) of a paper that won
the Best Student Paper Award at the IEEE International Conference on Image
Processing 2006. I was also co-author (with Nidhal Bouaynaya) of a paper that
won the Best Student Paper Award in Visual Communications and Image
Processing 2006. In addition, many of my publications relate to the broad topic of
multimedia systems, which includes audio, image, and video processing. My
publications in the area of multimedia systems date back to 1988.

13. Thave been selected to be the keynote speaker at the IEEE
International Conference on Computer, Electrical and Communication Engineering
(ICCECE), Kolkata, India, in 2023. I was also the keynote speaker at the
International Conference on Wireless Communications and Signal Processing
(WCSP), Yangzhou, China, in 2016, and the International Conference on
Intelligent Control and Information Processing (ICICIP) and International
Conference on Brain Inspired Cognitive Systems (BICS), Beijing, China, in 2013.

Further, I was a plenary speaker at the IEEE/IET International Conference on
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Audio, Language and Image Processing (ICALIP), Shanghai, China, in 2010, and
at the IEEE International Conference on Advanced Video and Signal Based
Surveillance (AVSS), Genoa, Italy, in 2009. I was also a plenary speaker at the
INPT/ASME International Conference on Communications, Signals, and Systems
(ICCSS), Rabat Morocco, in 1995 and 2001.

14. Thave served as Representative of Regions 1-6 (North America) on
the Chapters Committee of the IEEE Signal Processing Society. I have also served
as Chairman of the IEEE Signal Processing Chicago Chapter. I have also served
on the IEEE Image, Video, and Multidimensional Signal Processing (IVMSP)
Technical Committee, formerly the IEEE Image and Multidimensional Signal
Processing (IMDSP) Technical Committee, Visual Signal Processing and
Communications (VSPC) Technical Committee, IEEE Signal and Image
Processing in Medicine Technical Committee, and the IEEE Multimedia
Communications Technical Committee. I currently serve on the American
National Standards Institute (ANSI)/Underwriters Laboratory (UL) Standards
Technical Panel (“STP”) on Multimedia System:s.

15.  Since the late 1990s, I have also taught various courses that relate to
multimedia systems. For example, [ have introduced and taught an advanced
undergraduate-level/first-year graduate-level course on multimedia systems

(originally called multimedia communication networks), which focuses on audio,
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image, and video processing and communications.

16. Ihave also served as a consultant in various engagements related to
multimedia systems. For example, over the past decade, I have served as an expert
witness in several cases related to multimedia systems. In 1997, I served as a
consultant for Prairiecomm Corp. where, among other tasks, I developed and
deployed multimedia systems. Since 2002, I have also served as a member of the
American National Standards Institute (ANSI)/Underwriters Laboratory (UL)
Standards Technical Panel (STP) on various standards related to multimedia
systems.

17. My qualifications, publications, professional experience and expertise
are set forth more fully in my curriculum vitae, attached as Appendix A.

B. Materials Considered

18.  In preparing this Declaration and forming my opinions, I have
considered the materials referenced in this Declaration, including in the table of
exhibits at the beginning of this Declaration. My opinions also are based on my
years of education, research, and experience, as well as my review of relevant
materials.

II. LEGAL STANDARDS
A. Date of Invention

19. Ihave been asked to use the date of the earliest application to which

the *645 patent claims priority (November 24, 2005) as the date of the purported
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invention for purposes of my analysis.

B. Anticipation

20. T understand from counsel that a patent claim is invalid under 35
U.S.C. § 102 if a prior art disclosure teaches every element required by the claim,
either expressly or inherently. The identical invention must be shown in as
complete detail as is contained in the claim. When a claim covers several
structures or compositions, either generically or as alternatives, the claim is
deemed anticipated if any of the structures or compositions within the scope of the
claim is known in the prior art.

C. Obviousness

21. T understand from counsel that a patent claim is invalid under 35
U.S.C. § 103 if the differences between the invention and the prior art are such that
the subject matter as a whole would have been obvious at the time of the invention
to a person having ordinary skill in the art to which the subject matter pertains.
Obviousness, as has been explained to me, is based on (i) the scope and content of
the prior art, (i1) the differences between the prior art and the claim, (iii) the level
of ordinary skill in the art, and (iv) any secondary indicia of non-obviousness (e.g.,
“secondary considerations” such as commercial success in the market place of the
claimed invention), to the extent that they exist.

22. I further understand from counsel that obviousness may be
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demonstrated by showing that it would have been obvious to combine the
teachings of more than one item of prior art. In determining whether a piece of
prior art could have been combined with other prior art or with other information
within the knowledge of a person having ordinary skill in the art, the following are
examples of approaches and rationales that may be considered:

o Combining prior art elements according to known methods to
yield predictable results;

o Simple substitution of one known element for another to obtain
predictable results;

o Use of a known technique to improve similar devices (methods,
or products) in the same way;

o Applying a known technique to a known device (method or
product) ready for improvement to yield predictable results;

o Applying a technique or approach that would have been
obvious to try (choosing from a finite number of identified,
predictable solutions, with a reasonable expectation of success);

o Known work in one field of endeavor may prompt variations of
it for use in either the same field or a different one based on
design incentives or other market forces if the variations would
have been predictable to a person having ordinary skill in the
art; and

o Some teaching, suggestion, or motivation in the prior art that
would have led one of ordinary skill to modify the prior art
reference or to combine prior art reference teachings to arrive at
the claimed invention.

23. I further understand that an invention may be obvious if one of

ordinary skill in the art, facing a wide range of needs created by developments in
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the field, would have seen an obvious benefit to the solutions tried by the
applicant. When there is a design need or market pressure to solve a problem and
there are a finite number of identified, predictable solutions, it may be obvious to a
person of ordinary skill to try the known options. If a technique has been used to
improve one device, and a person of ordinary skill in the art would recognize that it
would improve similar devices in the same way, using the technique would have
been obvious.

24. 1 further understand that a person of ordinary skill in the art is a
hypothetical person who is presumed to be aware of all of the relevant art at the
time of the invention. The person of ordinary skill may be able to fit together the
teachings of multiple patents and/or printed publications employing ordinary
creativity and the common sense that familiar items may have uses in another
context or beyond their primary purposes.

25. Talso understand that when considering the obviousness of a patent
claim, one should consider whether a teaching, suggestion, or motivation to
combine the references exists so as to avoid impermissibly applying hindsight
when combining or modifying the prior art. I understand this test should not be
applied rigidly, but that the test can be important to avoid such hindsight.

26. I also understand that one of ordinary skill in the art must have a

reasonable expectation of success in combining or modifying prior art references.
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27. 1 also understand that all elements of a claim must be considered in an
obviousness analysis.

D. Standard of Proof

28. T understand that the standard to prove unpatentability in an inter
partes review is by a preponderance of the evidence, which means more likely than
not.

III. THE ’645 PATENT
A. Summary of the 645 Patent

29. The 645 patent issued from U.S. Patent Application No. 11/602,956,
filed November 22, 2006, and it claims priority to Japanese Patent Application No.
2005-338000, filed on November 24, 2005. EX1001, cover page. The 645
patent’s earliest possible effective filing date therefore is November 24, 2005.

30. The *645 patent relates to a “video processing apparatus” that
“corrects [a] video signal.” EX1001, Abstract, 1:60-65. The patent states that,
when converting a video signal with an aspect ratio of 4:3 to a video signal with an
aspect ratio of 16:9 (for display on a screen with such an aspect ratio), “wallpapers
are added to the left and right of the contents.” Id., 1:41-45, 16:7-12. The
“wallpapers” may be “black no-picture areas.” Id., 1:41-45, 1:51-54. The patent’s

Figure 36A, shown below, shows an example of such a video signal.
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FIG.36A

P13 P23

1d., 19:26-30; see also id., Fig. 29 (same), 16:57-17:1.

31. The patent states that, when performing “picture quality correction,”
“the luminance and colors of the wallpaper portions are changed,” which may
make the video “rather hard to watch.” EX1001, 1:45-50. Also, “black no-picture
areas” prevent the “average values of luminance and color of the 4:3 contents
themselves” from being “calculated accurately.” Id., 1:51-56, 16:16-21.
Accordingly, the patent describes detecting whether the video signal includes
“pattern portions,” such as “wallpaper portions having a pattern or the like or no-
picture area portions having a single color.” Id., Abstract, 1:60-65, 16:21-25.

32.  In the patent’s “third embodiment,” if the apparatus detects that the
video signal includes “pattern portions,” it does not correct the video signal.

EX1001, 1:65-67, 16:21-25, 19:58-63, Fig. 34, 18:50-61 (when there is a pattern
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portion, correction data is set to zero).

33.  Further, when “the pattern portions are formed of single color of
black,” correction causes less of a change in the pattern portion compared to when
the pattern portions “are formed of patterns or a single chromatic color.” EX1001,
20:14-17. In the patent’s “fourth embodiment,” the apparatus detects whether the
pattern portions are “black no-picture areas.” Id., 20:17-20. If they are, the video
signal is corrected. Id., 20:20-22, Fig. 44, 23:4-12 (steps 4402 and 4405). If the
pattern portions are “not a black no-picture area portion,” the video signal is not
corrected. Id., 20:22-25, Fig. 44 (steps 4401 and 4403).

B. Summary of the 645 Patent’s File History

34.  The United States Patent and Trademark Office (“USPTO”) issued the
’645 patent on May 31, 2011, without having rejected the claims during
prosecution. EX1002, 2. In the Examiner’s reasons for allowance, the Examiner
stated that “the prior art does not disclose or suggest applying correction
processing to a video signal when non-content pattern data is not
detected/contained, and not applying the correction when the pattern data is
detected/contained, as is claimed.” Id., 21.

C. A Person of Ordinary SKkill in the Art

35. In my opinion, a person of ordinary skill in the art (“POSITA”) at the

time of the alleged invention of the *645 patent (November 24, 2005) would have
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had a bachelor’s degree in computer science, electrical engineering, computer
engineering, or a comparable field of study, plus approximately two to three years
of professional experience with image processing, video processing, or other
relevant industry experience. Additional education could substitute for
professional experience, and significant industry experience could substitute for
formal education.

36. I metand exceeded the above qualifications for a POSITA as of at
least November 24, 2005, and consider myself to be at least a POSITA of the ’645
patent.

D. Patent Owner’s Infringement Contentions

37. T have reviewed Patent Owner Maxell, Ltd.’s (“Patent Owner”)
infringement contentions for the *645 patent in the litigation between Patent Owner
and Samsung. EX1013, pp. 57-64; EX1014.

IV. CLAIM CONSTRUCTION

38. In this section, I address the construction of certain claim terms, and I
have applied those constructions in my analysis. For all other terms, I have applied
the plain and ordinary meaning as understood by a POSITA at the time of the
purported invention.

A.  “video signal” (claims 1-3, and 5-6)

39. In my opinion, the plain and ordinary meaning of “video signal”

includes a logical unit of video.
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40. This interpretation is confirmed by the *645 patent specification,
which discloses operating on logical “unit[s]” of video such as a “frame” and a
“scene.” EX1001, 6:67-7:5 (“taking a frame as the unit”), 7:61-65 (same), 8:25-29
(same), 16:16-21 (“taking a frame as the unit or a scene as the unit”). This
interpretation also is confirmed by, for example, the Chambers Dictionary of
Science and Technology, which defines “signal” to include “a conveyor of
information.” EX1007, 3.

41. A “video signal” may also be a series of frames, such as a movie, for
the same reasons. The 645 patent confirms this interpretation. EX1001, 6:29-31
(the video contents can be “a drama, a movie, a sport or the like”), 6:24-27 (“a
moving picture”), 12:39-42 (“video signal” includes a “number of frames”), 20:5-
10 (“consecutive frames”), Fig. 35C (frames 1 and 2), Fig. 36C (same).

B.  “a corrector which corrects the video signal input to the input

unit” (claims 1 and 5) and “a corrector which changes correction

characteristics according to a result of detection output from the
characteristic point detector” (claim 3)

42. Tunderstand from counsel that in litigation between Patent Owner and
Lenovo regarding the 645 patent, Patent Owner argued that these claim elements
are means-plus-function elements and that their corresponding structure is “CPU 7
or equivalents thereof.” EX1011 (responsive claim construction brief), 30-34;
EX1012 (sur-reply claim construction brief), 16-17. If Patent Owner asserts in this

IPR that these claim elements are means-plus-function claim elements, I
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understand from counsel that the Board should dismiss any argument by Patent
Owner that the structure is anything but “CPU 7 or equivalents thereof,” in light of
Patent Owner’s previous arguments. /d.

43.  In my analysis, I address both the plain meaning of these claim
elements and a means-plus-function interpretation of these claim elements where
the corresponding structure is “CPU 7 or equivalents thereof.”

C.  “correct[s] the video signal” (claims 1-3 and 5)

44.  In my opinion, a POSITA would have understood this claim element
to include correcting part of the video signal.

45.  Thave been informed by counsel that the scope of a claim term should
not be interpreted in a way that excludes an embodiment disclosed in the
specification, unless there is “highly persuasive” evidence to the contrary. The
’645 patent’s specification describes embodiments in which only part of the video
signal is corrected. For example, the patent’s Figure 21 shows “correction
value[s]” of zero for certain “gradation areas” and non-zero correction values for
other gradation areas. EX1001, Fig. 21, 13:38-49. Figures 23B and 23D likewise
show correction to only certain gradation areas. EX1001, Figs. 23A-D, 14:3-30
(“the modulator 152 has corrected the output gradation relative to the input
gradation in the range of 47 to 255”); see also id., Figs. 24A-B, 14:53-67. 1 am not

aware of any highly persuasive evidence, including in the 645 patent and its file
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history, that would warrant excluding these embodiments from the claims’ scope.

D.  “the pattern portions are contained” (claims 1 and 3); “the
pattern portions are not contained” (claims 1 and 5)

46. In the context of the *645 patent, a POSITA would have understood
the plain meaning of these claim elements to mean that the pattern portions are
included in the video signal and the pattern portions are not included in the video
signal, respectively. See EX1001, Abstract (“portions having a pattern ... are
contained ... in a video signal;” “pattern portions are contained in the input video
signal”), 1:60-67 (same), 19:58-61 (“it is detected whether the video signal
includes a pattern portion. If a pattern portion is contained ...”), 24:26-28 (“pattern
portions are contained above and below the image”).

47.  Moreover, the full scope of these claim elements include a video
signal with some frames that contain pattern portions and some frames that do not.
As explained in Section IV.C, I understand from counsel that excluding a disclosed
embodiment from a claim’s scope requires “highly persuasive” evidentiary

29 ¢

support. In the *645 patent’s “third embodiment,” “enhancement processing”
(correction) “is stopped” “at the time of display of [the] pattern portions.”
EX1001, 19:52-57; see also id., 19:59-61, 19:67-20:1 (“correction data may be
stopped in response to the detection of the pattern portion”). In other words, the

system was correcting the video signal but “stopped” upon detection of a pattern

portion. See also id., 18:62-19:25 (where the system determines the video frames
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have no pattern portion, the system “finishes” (i.e., completes) “the [enhancement]
processing”), Figs. 35A-C, 19:26-57 (where the system determines the video
frames have a pattern portion, enhancement processing is “stopped”), Figs. 36A-C.
I am not aware of any highly persuasive evidence, including in the *645 patent and
its file history, that would warrant excluding this embodiment from the claims’
scope. A POSITA would have therefore understood that these claim elements
include the video signal described above.

E.  “when the pattern portions are contained” (claims 1 and 3);

“when the pattern portions are not contained” (claims 1 and 5);
“when the pattern portions are not the no-picture areas” (claim 5)

48. Patent Owner apparently construes “when” in these claim elements to
be broader than “whenever,” and to be satisfied by certain instances in which “the
pattern portions are contained,” “the pattern portions are not contained,” and “the
pattern portions are not the no-picture areas,” respectively. Specifically, in the
litigation between Patent Owner and Samsung, Patent Owner asserts infringement
of claim 1 based on, for example, the selectable “Food mode” feature of a
“Camera” app that “blur[s] the sides and background of your dish.” EX1013, 58.
Because the Camera app blurs the sides and background of a photographed dish
only when the user taps “FOOD,” Patent Owner apparently construes “when” in
these claim elements as described above. /d. Likewise, Patent Owner also asserts

infringement of claim 1 based on, for example, the selectable “Portrait mode”
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feature of a Camera app that “blur[s] the background around the subject.” Id., 59.
Because the Camera app does so only when the user taps “PORTRAIT,” Patent
Owner again apparently construes “when” in these claim elements as described
above. Id.; see also id., 60 (also accusing “Portrait video™).

49. I have been asked by counsel to adopt this apparent construction for
purposes of this IPR, and I have done so in my analysis.

F. “characteristic point detector” (claims 2-3, 6)

50. In my opinion, a POSITA would have understood “characteristic point
detector,” in light of the 645 patent specification, to include a component that
determines a histogram of luminance from an input video signal. The ’645 patent
specification describes the “characteristic point detector” as “calculat[ing]
characteristic data such as ... a histogram of the input video signal on the basis of
the luminance signal Y ....” EX1001, 5:41-46, Fig. 5 (luminance characteristic
point detector calculating a luminance histogram), 6:64-7:51, Fig. 6 (example
luminance histogram), 7:52-58, 24:43-44 (the specification embodiments are
preferred embodiments). There is no “highly persuasive” evidence, including in
the 645 patent and its file history, that warrants excluding this embodiment from
the claims’ scope. See § IV.C. This description also is consistent with the claim
language, which recites that the characteristic point detector “detects a level or

distribution of at least one of luminance, hue and saturation of the video signal.”

19



U.S. Patent No. 7,952,645
Schonfeld Declaration

EX1001, 24:65-67, 25:10-12, 26:14-16.

G. “aresult of detection output from the characteristic point
detector” (claim 3)

51.  In my opinion, a POSITA would have understood that the plain
meaning of this claim element includes a “result” that is not “from the
characteristic point detector” but still is a result of “detection output” that is from
the characteristic point detector. I have been informed by counsel of the last
antecedent doctrine, which states that “a limiting clause or phrase ... should
ordinarily be read as modifying only the noun or phrase that it immediately
follows.” Therefore, “from the characteristic point detector” is presumed to
modify only “detection output” and not also modify “a result of.” There is no
evidence, including in the *645 patent and its file history, that overcomes this
presumption. In other words, the “result” does not have to be “from the
characteristic point detector.”

H. ‘“a corrector which changes correction characteristics according

to a result of detection output from the characteristic point
detector” (claim 3)

52. In my opinion, the plain and ordinary meaning of the phrase
“according to” in this claim element includes that the “corrector” can change
“correction characteristics” based in part on ““a result of [the] detection output,”
rather than accordingly on/y to the result of the detection output. There is no clear

disavowal or contrary definition otherwise in the *645 patent or its file history.
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53. This interpretation also is consistent with dictionary definitions of
“according to.” EX1008 (The New Oxford American Dictionary), 3 (defining
“according to” to include “in a manner corresponding or conforming to’’); EX1009
(Webster’s New College Dictionary), 3 (defining “according to” to include “in
agreement with”’); EX1010 (The Chambers Dictionary), 3 (defining “according to”
to include “in accordance with”).

I. “cause the corrector not to change the correction characteristics
in the corrector when the pattern portions are contained” (claim
3)

54.  In my opinion, a POSITA would have understood that the claim
language “not to change the correction characteristics ... when the pattern portions
are contained” should be interpreted to include setting the correction characteristics
to a value that is constant (i.e., does not change) when “the pattern portions are
contained.” The ’645 patent discloses embodiments where, “when there is a
pattern portion, the CPU 7 sets correction data=°‘0,”” a constant value. EX1001,
18:50-61, Fig. 34 (step 3403); see also id., 22:63-23:3 (if a black no-picture area is
contained in the pattern portion, set correction data to 0), Fig. 44 (step 4403).
There is no “highly persuasive” evidence, including in the 645 patent and its file
history, that warrants excluding these embodiments from this claim’s scope. See
Section IV.C. This claim element therefore includes setting the correction

characteristics to a constant value such as zero.
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V. SUMMARY OF THE PRIOR ART
A. Kim

55. U.S. Patent Application Publication No. 2004/0156545 (“Kim”) was
filed on February 7, 2003, and published on August 12, 2004. EX1004, cover
page. I understand that Kim therefore is prior art to the *645 patent under 35
U.S.C. §§ 102(a), (b), and (e) (pre-AlA).

56. Kim discloses a video processing system that performs, for example,
contrast enhancement and color enhancement. Kim’s Figure 4, shown below, is a

block diagram of such a system.
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EX1004, 941. Image enhancer 32 enhances image f from the video to produce
enhanced image e. Id., 9940-41. The system calculates parameter r, which ranges
fromOto 1. Id., 939. Ifr equals 1, the image input is determined to be “a pattern-
like image.” Id., §43. Kim’s Figure 1, shown below, shows an example of such an

image. Id., q1.

FIG. 1

If the image is a pattern-like image, the system does not enhance the image. Id.,
943. Specifically, adjusted image g in Figure 4 is equal to image f. Id. If r equals
0, the image f is a normal image and is enhanced as normal. /d., 9939, 43.
Specifically, adjusted image g in Figure 4 is the enhanced image e. /d., §43. Ifris
between 0 and 1, adjusted image g is a proportional mix of image f and enhanced

image e. Id.
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57. Kim is analogous art to the *645 patent because it relates to video
processing and adjusting image enhancement based on whether a video image is a
pattern-like image, as described above. The USPTO did not consider Kim during
prosecution of the *645 patent. EX1001, pp. 1-2.

B. Fujimura

58.  U.S. Patent No. 5,808,697 (“Fujimura”) was filed on June 14, 1996,
and issued on September 15, 1998. EX1005, cover page. I understand that
Fujimura therefore is prior art to the 645 patent under 35 U.S.C. §§ 102(a), (b),
and (e) (pre-AlA).

59.  Fujimura discloses a video processing system that enhances
luminance contrast and chrominance contrast. EX1005, Abstract, 1:3-6, 1:57-2:7,
3:63-64. The system separates an input video signal into a luminance signal Y and
a chrominance signal C, and processes each independently. /d., 4:16-18, 7:36-40,
8:12-16. Each embodiment includes luminance contrast enhancer 2 for the
luminance signal and chrominance contrast enhancer 4 for the chrominance signal.
Id., Fig. 1 (first embodiment), Fig. 8 (second embodiment), Fig. 17 (fourth
embodiment), 13:30-33 (the fourth embodiment includes the luminance contrast

enhancer of either the first or second embodiments). Figure 17 is shown below.
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Luminance contrast enhancer 2 enhances contrast by applying one or more

mapping functions. Id., 2:28-32, 4:41-49, 6:19-28, 9:30-35, 9:56-60, Figs. 3A-B.
60. The video and the luminance signal may include black bands above

and below the picture area, as shown below in Figure 18, which is referred to as a

“letterbox” layout. EX1005, 2:49-52, 13:42-49.
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FIG. 18

“[L]etterbox signal detector 46” determines whether the video is in letterbox
format. Id., 13:50-58, Fig. 17. It also determines the line numbers of the
horizontal scanning lines of the top and bottom of the picture area. Id., 13:53-58,
14:46-50. Vertical limiter 47 then limits the luminance contrast enhancement to
the picture area. Id., 14:46-59, Fig. 17.

61. Fujimura is analogous art to the *645 patent because it relates to video
processing and accounting for the presence of certain patterns in the video when
performing luminance correction, as described above. The USPTO did not
consider Fujimura during prosecution of the *645 patent. EX1001, pp. 1-2.

VI. GROUND 1: CLAIMS 1-3 ARE OBVIOUS IN LIGHT OF KIM

62.  As set forth in detail below, in my opinion, claims 1-3 are obvious in
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light of Kim.

A. Claim 1
1. [1.pre] (“A video processing apparatus comprising:”)

63. Kim discloses this preamble. Kim discloses a “video enhancement
system” that performs “video signal processing” (a video processing apparatus).
EX1004, Abstract, q1. As described above, Kim’s Figure 4 shows such a system.
1d., 9941-43. The “image f” in Figure 4 can be one frame of a video. /d., 440 (“for
the incoming video or image input, a histogram of one frame f of the picture”).

2. [1.a] (“an input unit to which a video signal containing
contents is input;”)

64. Kim discloses this claim element. Kim discloses “image enhancement

system” 30 (an input unit), annotated in green below in Figure 4:
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FIG. 4
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EX1004, 941. The system enhances an “incoming video” (a video signal
containing contents is input). Id., §40; see also id., 41 (“video signal processing,”
“video signal,” “video enhancement”); see §IV.A (construction of “video signal”).
The system processes the “incoming video” one “frame” or “image” at a time. /d.,
9140 (“one frame ), 942 (“image ), Fig. 4. The “incoming video” can contain[]
contents such as “a normal image,” as opposed to a “pattern-like image.” Id., 39,
91 (“normal images (not pattern-like images)”).

65. Alternately, each of image enhancer 32, calculation device 34, and
mixer 36 individually also is an input unit to which the “incoming video” (a video

signal containing contents) is input for the same reasons that system 30 is such an
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input unit. Figure 4 shows that the video is input into each module, one “image f”
at a time.
3. [1.b] (*a detector which detects whether pattern portions

other than contents are contained in the video signal input
to the input unit;”)

66. Kim discloses this claim element. Kim discloses that an “incoming
video” is a video signal input to the input unit. See element 1.a. An image f from
the video can include a “pattern-like image,” such as the “pattern-like image”

shown in Figure 1 (pattern portions ... in the video signal). EX1004, 939, q1.

1274
o

FIG. 1

The pattern-like image 1s different than “a normal image,” and therefore is pattern
portions other than contents. See element 1.a.

67. Kim also discloses “r calculation device 34” (a detector, annotated in
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orange below) that calculates r, “a pattern-like image detection parameter.”
EX1004, 943, Fig. 4. The parameter r ranges from 0 to 1 and “one can conclude
that the input image is most likely a pattern-like image as the value of the pattern-
like image detection parameter r approaches 1.” Id., 439. Thus, when r equals 1,
the image from the incoming video is “a pattern-like image.” Id., §43. In that
case, “r calculation device 34” has detected that a pattern portion is included in
image f, and therefore also is included in the incoming video (whether pattern

portions other than contents are contained in the video signal).

FIG. 4
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68. Kim also discloses details of how r may be calculated, as shown
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below in Figure 3.
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Histogram calculation device 10 determines the histogram of frame f, and the
histogram is stored in histogram memory 12. EX1004, 940. Calculation device 14
then calculates nl1 and n2, which represent the number of samples in the histogram
that are greater than constant K and less than or equal to K, respectively. Id., 440,
435, 9926-31. Calculation device 16 finally calculates r using equation 5 or a
similar equation. /d., 40, 437 (equation 5), 436 (similar equations). Thus,
apparatus 20 of Figure 3 also is the defector of this element for the same reasons
that “r calculation device 34” of Figure 4 is a detector. Thus, in my opinion, a
POSITA also would have understood that “r calculation device 34” of Figure 4
includes the functionality shown in Figure 3 because it calculates r. 1d., 943, Fig.

4.
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69. If Patent Owner argues that the recited detector must be separate from
the input unit of element 1.a, such argument is incorrect. The claim recites these
elements functionally rather than structurally, and nothing in the *645 patent or its
file history prohibits the detector and the input unit from overlapping or from one
being a subpart of the other.

70.  If this claim element is construed as a means-plus-function claim
element with corresponding structure of a CPU and its equivalents, Kim discloses
this structure for the reasons set forth below for element 1.c. In my opinion, a
POSITA would have understood that Kim implicitly and inherently discloses that
the functions of “r calculation device 34” of Figure 4 are performed in a processor
such as a CPU or equivalent, and it would have been obvious to a POSITA to
implement these functions in a CPU or equivalent, for the reasons set forth for
element 1.c.

4. [1.c] (“a corrector which corrects the video signal input to
the input unit; and”)

71.  Kim discloses this claim element. Kim discloses “image enhancer
32” that enhances image f using “any one of a number of known enhancement
methods.” EX1004, 941, Fig. 4 (it outputs “Enhanced Image ¢”). Mixer 36
outputs an “adjusted image g” by “mix[ing] the input image f and the enhanced
image e according to equation (6),” whichisg=r - f+ (1 -r) - e. Id., Y42, Fig. 4.

In equation 6, if r equals 1, no enhancement is performed and the adjusted image g
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output by mixer 36 is the image f. Id., 443. If r equals 0, the adjusted image g is
the enhanced image e. Id. Ifris between 0 and 1, the adjusted image g is a
proportional mix of image f and enhanced image e. /d. Image enhancer 32 and
mixer 36 (annotated in blue below) collectively therefore are a corrector that
corrects image f from the “incoming video” (the video signal input to the input

unit). See §IV.C (construction of “corrects the video signal”).

FIG. 4
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72.  In addition, mixer 36 by itself also is a corrector that corrects image
from the “incoming video” (the video signal) because it receives image f from the

video and outputs adjusted image g, which has a level of correction that is

33



U.S. Patent No. 7,952,645
Schonfeld Declaration

inversely related to r, as described above.

73.  If Patent Owner argues that the recited corrector must be separate
from the input unit of element 1.a, this argument is incorrect. The claim recites
these elements functionally rather than structurally, and nothing in the *645 patent
or its file history prohibits them from overlapping or from one being a subpart of
the other.

74.  1f Patent Owner argues that this claim element is a means-plus-
function claim element, Kim discloses Patent Owner’s proposed corresponding
structure from litigation (““CPU 7 or equivalents thereof). See §IV.B. In my
opinion, a POSITA would have understood that Kim implicitly discloses that the
functions of the “image enhancement system” of Figure 4, including the functions
of image enhancer 32 and mixer 36, are performed in a processor such as a CPU or
equivalent. EX1004, 941. A POSITA would have further understood that the
disclosed functionality is performed by executing instructions in a general-purpose
processor such as a CPU or equivalent, or performed by a hardware equivalent to
such a CPU, because such a component would be required to implement the
disclosed functionality. Kim also inherently (necessarily) discloses a processor
such as a CPU or equivalent for the same reasons. It would have been obvious to a
POSITA to implement the functionality of Figure 4 in a CPU or equivalent as a

well-known way of implementing such functionality. Such a CPU would have
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been well-known to a POSITA. E.g., EX1005 (Fujimura), 4:6-11 (image
processing system can be implemented in a “general-purpose processor’).
Motivation to do so arises from common sense and Fujimura, which discloses
implementing any component of an image processing system in a “general-purpose
processor.” See Ground 2, element 1.c.
5. [1.d] (“a controller which controls the corrector to cause the
corrector to correct the video signal input to the input unit
when the pattern portions are not contained, and which

controls the corrector to cause the corrector not to correct
the video signal when the pattern portions are contained.”)

75. Kim discloses this claim element. As described for element 1.c, Kim
discloses that mixer 36 corrects image f from the incoming video using input r and
according to equation 6. Id., 42. If r equals 0, image f'is ““a normal input image.”
1d., 443. In that case (when the pattern portions are not contained), equation 6
becomes g=e and mixer 36 outputs adjusted image g that is enhanced image ¢ (the
corrector correct[s] the video signal input when the pattern portions are not
contained). Id., §942-43; §§1V.C-E (constructions of this claim element). Ifr
equals 1, image fis “a pattern-like image.” Id., 43. In that case (when the pattern
portions are contained), equation 6 becomes g=f and mixer 36 outputs adjusted
image g that is image f (the corrector [does not] correct the video signal when the

pattern portions are contained). See also §§1V.D-E.

76. Kim also discloses that “r calculation device 34” calculates r, which is
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input to mixer 36. EX1004, 943, Fig. 4 (annotated orange below). Calculation
device 34 therefore is the recited controller that controls mixer 36 (at least part of
the corrector) to correct or not correct image f from the incoming video, as

described above.

FIG. 4
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This controller plus the portion of mixer 36 that applies equation 6 is the recited
controller for the same reasons.

77.  If Patent Owner argues that the recited controller must be separate
from the detector of element 1.b, this argument is incorrect. The claim recites

these elements functionally rather than structurally, and nothing in the 645 patent
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or its file history prohibits them from overlapping or from one being a subpart of
the other. It also would have been obvious to a POSITA to implement calculation
device 34 as separate detector and controller modules, where the detector would
calculate r and the controller would apply r via equation 6, as a mere design
choice. Motivation to do so arises at least from a desire to compartmentalize
functionality in different modules for organizational purposes.

B. Claim 2

78.  In my opinion, Kim discloses claim 2.

1. [2.pre] (“The video processing apparatus according to claim
1, comprising:”).

79.  For the reasons I set forth for claim 1, Kim discloses this preamble.
2. [2.a] (“a characteristic point detector which detects a level

or distribution of at least one of luminance, hue and
saturation of the video signal,”)

80.  Kim discloses this claim element. Kim discloses generating a
histogram of the image f from the incoming video that indicates “the number of
pixels [in the image] that have a specific gradation level x ... where x varies from
0 (black) to L (white),” where “L equals 255 in a typical video system.” EX1004,
922. Kim’s Figure 2 shows an example of such a histogram that shows large

values at certain gradation levels. /d., §32.
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In the histogram, the horizontal axis represents “gradation,” which ranges from 0
(black) to 255 (white), and the vertical axis represents the “number of pixels that
have a specific gradation level x.” Id., 22. A POSITA would have understood
that this “gradation” that ranges from 0 (black) to 255 (white) is luminance because
it represents the intensity of light for a given pixel. /1d., §22. The *645 patent
specification confirms this understanding of “luminance.” EX1001, 7:5-8
(luminance level ranges from 0 to 255), 7:52-58 (the luminance histogram shows
whether an image is “simply [a] dark picture” or “a picture having a bright place
such as a moon or star in a dark picture”).

81.  Kim discloses that “histogram calculation device 10” determines such
a histogram for each frame f of the incoming video, and module 10 therefore is a
characteristic point detector that detects a level and a distribution of luminance of

the video signal. EX1004, 940, Fig. 3; §IV.F (construction of “characteristic point
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detector”).

82.  If this claim element is construed as a means-plus-function claim
element with corresponding structure of a picture quality enhancement circuit and
its equivalents (EX1001, Figs. 1-2, 5:23-24), Kim discloses this structure for the
reasons set forth above for element 1.c. In my opinion, a POSITA would have
understood that Kim implicitly and inherently discloses that the functions of
calculation device 34 are performed in a processor, circuit, or equivalent that
performs picture quality enhancement, and it would have been obvious to a
POSITA to implement them in such a processor, circuit, or equivalent, for the
reasons set forth for element 1.c.

3. [2.b] (“wherein the corrector corrects the video signal

according to the level or distribution detected by the
characteristic point detector.”)

83.  Kim discloses this claim element.

84.  As described for element 2.a, Kim discloses a luminance histogram (a
level and distribution detected by the characteristic point detector). As described
for elements 1.c and 1.d, mixer 36 corrects image f of the incoming video based in
part on parameter r. EX1004, q942-43, Fig. 4. Parameter r is calculated from the
luminance histogram using equations (1) through (5). Id., 9922-35, 9937-38, 940,
Fig. 3. Mixer 36 (a corrector) therefore corrects the video signal according to the

luminance histogram. Mixer 36 combined with image enhancer 32 (collectively,
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also a corrector) corrects the video signal according to the luminance histogram

for the same reasons.

C. Claim 3

85.  In my opinion, Kim discloses claim 3.

2. [3.pre] (“A video processing apparatus comprising:”)

86. For the reasons I set forth for the preamble of claim 1, Kim discloses

this preamble.

3. [3.a] (“an input unit to which a video signal containing
contents is input;”)

87. Kim discloses this claim element. See element 1.a.

4. [3.b] (“a detector which detects whether pattern portions
other than contents are contained in the video signal input
to the input unit;”)

88. Kim discloses this claim element. See element 1.b.

5. [3.c] (“a characteristic point detector which detects a level
or distribution of at least one of luminance, hue and
saturation of the video signal input to the input unit;”)

89.  Kim discloses this claim element. See element 2.a.
6. [3.d] (*a corrector which changes correction characteristics
according to a result of detection output from the

characteristic point detector, and corrects the video signal
input to the input unit; and”)

90. Kim discloses this claim element. See element 1.c (a corrector that
corrects the video signal input to the input unit). As described for claim 2,

“histogram calculation device 10 (characteristic point detector) detects luminance
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levels and distributions and outputs a luminance histogram (detection output), from
which the system calculates parameter r (a result of detection output). As
described for elements 1.c and 1.d, mixer 36 (at least part of the corrector) corrects
image f according to parameter r (changes correction characteristics according to
a result of detection output). EX1004, 4942-43, Fig. 4. Specifically, the extent to
which mixer 36 will apply the pixels of enhanced image e to the pixels of image f
to obtain adjust image g (the correction characteristics) will change
proportionately with the value of r (a result of detection output). Id., §42 (equation
6); see also §§1V.G-H (constructions of this claim element).

7. [3.e] (“a controller which controls the corrector to cause the

corrector not to change the correction characteristics in the
corrector when the pattern portions are contained.”).

91. Kim discloses this claim element. As described for element 1.d,
calculation device 34 is a controller that controls mixer 36 (at least part of the
corrector) to not correct the image f when the pattern portions are contained.
Specifically, when r (provided by the controller) equals 1 (the pattern portions are
contained), the extent to which mixer 36 applies the pixels of enhanced image e to
the pixels of image f to obtain adjusted image g (the correction characteristics)
always is zero, i.e., does not change. EX1004, 942 (in equation 6, “(1-r)” becomes
zero when r equals 1); §IV.I (this claim element includes such a use case); §§1V.D-

E (additional constructions of this claim element).
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92. If Patent Owner argues the portions of Kim cited above relate to
different, incompatible embodiments (which they do not), in my opinion, it would
have been obvious to a POSITA to combine such embodiments into a single
system at least because such embodiments are described in the same prior art
reference, are fully compatible with each other, and could be combined with
minimal effort to achieve predictable results.

93. If Patent Owner argues that Kim does not disclose any element of the
challenged claims, such element would have nonetheless been obvious to a
POSITA in light of Kim, in my opinion. Practicing any element of the challenged
claims in light of Kim would have been within the knowledge and skill of a
POSITA, would have required minimal effort, would have yielded predictable
results, would have been fully compatible with Kim, and would have been a mere
design choice. Motivation to do so arises from at least common sense and the
disclosures of Kim set forth above.

VII. GROUND 2: CLAIMS 1-4 ARE OBVIOUS IN LIGHT OF
FUJIMURA

94.  As set forth in detail below, in my opinion, claims 1-4 are obvious in
light of Fujimura.

A. Claim 1

95.  In my opinion, Fujimura discloses claim 1.
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2. [1.pre] (“A video processing apparatus comprising:”)

96. Fujimura discloses this preamble. Fujimura discloses a “video
contrast enhancer” (video processing apparatus) that “processes a video signal
representing a moving picture made up of a sequence of images.” EX1005,
Abstract, 2:12-13. The contrast enhancer includes a luminance contrast enhancer 2

and chrominance contrast enhancer 4, as shown in Figure 17. Id., 13:34-41.
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Figure 8 shows details of contrast enhancers 2 and 4 in a second embodiment. /d.,

13:30-41, 8:56-60, 3:63-4:5.
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Figure 1 likewise shows details of contrast enhancers 2 and 4 in a first
embodiment. /d., 3:63-64. Citations to luminance enhancer 2 and its primary
mapper 12 of Figure 8 apply equally to the same components of Figure 1. /d.,
8:56-60.

3. [1.a] (“an input unit to which a video signal containing
contents is input”)

97.  Fujimura discloses this claim element. Fujimura discloses video that
contains a “series of frames or fields,” each of which is an “image.” EX1005,

Abstract, 3:55-61. Figure 18 shows an example frame with a picture area and
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black bands above and below the picture area. Id., 13:42-49.

FIG. 18

Each frame or image is made up of “horizontal scanning lines,” each of which is a
row of pixels (a video signal). 1d., 13:53-58, 14:12-45 (analyzing pixels in each
scanning line). A scanning line is a video signal because it contains video data and
is part of a video input. Id.; §IV.A (construction of “video signal”). In addition, a
scanning line in the context of Fujimura is a video signal because Fujimura treats a
scanning line as a logical unit of video. EX1005, 13:53-58 (outputting the line
numbers of the scanning lines at the top and bottom of the picture area), 14:12-17
(counting the number of bright pixels in a scanning line), 14:27-29 (counting the

number of dark pixels in a scanning line). A scanning line may contain part of a
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“picture area” (contents). ld., Abstract, 2:49-52, 13:42-49, 14:19-22 (the “starting
line of the picture area”), Fig. 18.

98.  Fujimura also discloses that video data can be “separated into
luminance and chrominance components,” namely, “luminance signal Y and
“chrominance signal C.” EX1005, 4:16-18, 7:38-40. Luminance and chrominance
are the monochrome (black and white) and color components of an image,
respectively. In particular, luminance refers to a pixel’s brightness or darkness,
and chrominance refers to color saturation and hue. I1d., 14:8-12, 7:38-42. An
image sensor in a video camera generally captures video images by representing
the primary color components (red, green, and blue) of the visual scene. The
primary color components can then be converted into luminance and chrominance,
and integrated into a composite video signal. Such a composite video signal would
be used in, for example, a “television receiver.” Id., 1:3-6. The composite video
signal is formed by the addition of the luminance and the modulated chrominance
components into a single signal. Id., Abstract, 2:43-45, 4:16-18, 7:36-40. Based
on Fujimura’s disclosure that the “composite video signal” can be “separated into
luminance and chrominance components,” described above, a POSITA would have
understood that Fujimura must incorporate or rely on a module that separates the
composite video data into its luminance and chrominance components. /d., 4:16-

18, 7:38-40. In other words, a POSITA would have understood that Fujimura
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implicitly discloses such a separator module, and that such a module is necessary
(inherent) to separate the composite video data into its luminance and chrominance
components. This implicit separator module is an input unit to which a composite
scanning line (video signal) from the video is input. Such a module may be part of
a “digital signal processor,” which therefore also is an input unit to which the
composite scanning line (video signal) is input. EX1005, 4:6-11.

99. Luminance signal Y indicates “the luminance levels of individual
pixels in a sequence of video images constituting a moving picture.” EX1005,
4:13-16. A scanning line in luminance signal Y therefore also is a video signal. A
scanning line in luminance signal Y also contains contents that are the luminance
levels for the pixels in a scanning line of the “picture area” described above. Id. A
scanning line of luminance signal Y is input into “block average processor 6 (an
input unit to which this video signal is input), colored green below. 1d., 4:13-16,
8:56-65, Fig. 8. A scanning line of luminance signal Y also is input into luminance
contrast enhancer 2 (also an input unit to which this video signal is input), outlined
in green below. Id., 4:11-16, 8:56-65, Fig. 8. These modules may be implemented
in a “digital signal processor,” which also is an input unit to which this video

signal is input for the same reasons. /d., 4:6-11.
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4. [1.b] (*a detector which detects whether pattern portions
other than contents are contained in the video signal input
to the input unit;”)

100. Fujimura discloses this claim element. As described for element 1.a,
Fujimura discloses scanning lines of a composite video signal and of a luminance
signal Y (each scanning line a video signal input to an input unit). Fujimura also
discloses that a video image may contain “black non-picture bands above and
below” the “picture area.” EX1005, 13:42-49, 1:51-55 (“the video signal has non-
picture bands at the top and bottom™), 2:5-8 (same). Figure 18 shows an example

image with such “letterbox” bands. Id., 13:42-49.
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FIG. 18

In my opinion, a POSITA would have understood that because these black bands
are “non-picture” bands and are “above and below” the “picture area” (contents)
they are pattern portions other than contents. A scanning line (video signal) that
includes part of such a blank band therefore contain/s] a pattern portion other than
contents.

101. Letterbox signal detector 46 (a detector), annotated in orange below,
“determines whether the luminance signal Y is a letterbox signal,” which a
POSITA would have understood means that it determines whether the image is in
letterbox format. EX1005, 13:50-58, 15:5-12, Fig. 17. If the signal is a letterbox
signal, for each image, letterbox signal detector 46 “outputs a pair of line numbers

specifying the starting and ending lines of the picture area in the image.” 1d.,
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14:46-50, 13:53-58, Fig. 19. Any scanning line (video signal) before or after the
picture area contains part of the black band and therefore contain/s] a pattern
portion other than contents. 1d., Fig. 18. Letterbox signal detector 46 therefore

detects whether pattern portions other than contents are contained in the video

signal.
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102. Fujimura also discloses this claim element in an additional way.
Fujimura discloses that letterbox signal detector 46 determines whether each
scanning line’s number of “bright pixels” or “dark pixels” is above a certain bright-
pixel threshold or dark-pixel threshold. EX1005, 14:13-36. Each pixel is

classified as either bright or dark (id., 14:7-12), and Fujimura determines whether

50



U.S. Patent No. 7,952,645
Schonfeld Declaration

the number of dark pixels in each scanning line is beyond a threshold. Scanning
lines with a sufficient number of dark pixels are classified as part of either the
upper or lower non-picture black bands. /d., 14:13-36. Letterbox signal detector
46 (a detector) therefore also determines whether a scanning line (video signal)
includes a sufficient number of dark pixels (a pattern portion) rather than bright
pixels (other than content).

103. If this claim element is construed as a means-plus-function claim
element with corresponding structure of a CPU and its equivalents, Fujimura
discloses such a structure. Fujimura discloses that any circuits of luminance
contrast enhancer may be implemented in “a general-purpose processor such as a
digital signal processor” (a CPU or its equivalent), and it would have been obvious
to a POSITA to also implement letterbox signal detector 46 in such a processor.
EX1005, 3:63-4:11. Motivation to do so arises from the fact that the detector 46
would have to be implemented using at least some hardware, and from Fujimura’s
disclosure above of implementing effectively any circuit of its system in a
processor.

5. [1.c] (“a corrector which corrects the video signal input to
the input unit; and”)

104. Fujimura discloses this claim element. Fujimura discloses that
“luminance contrast enhancer 2” includes a “primary mapper 12” (a corrector),

annotated in blue below. EX1005, 3:65-4:2, 8:56-65, Fig. 8, Fig. 1.
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Primary mapper 12 uses a “mapping function” to enhance (correct) the luminance
levels of the video pixels. 1d., 2:30-32 (“The primary mapper maps the luminance
levels of the video signal according to the selected mapping function.”), 9:56-60
(in Figure 8, “[t]he primary mapper 12 maps all pixels according to the single
mapping function ....””). Each mapping function “enhanc[es] contrast.” Id., 6:23-
28, 4:41-49 (the “mapping functions ... enhance contrast in different, but
overlapping, luminance ranges”), 9:30-35 (“the mapping function ... enhances
contrast in [a] luminance range”). For example, Figures 3A-B show two examples

of the type of mapping functions used in mapper 12. Id., 6:19-21, 6:29-32.
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In each figure, “the horizontal axis represents the input luminance value, and the
vertical axis represents the output value.” Id., 6:21-23. Thus, primary mapper 12
corrects the luminance of the pixels of the scanning lines (video signals). See
§IV.C (construction of “corrects the video signal”).

105. Luminance contrast enhancer 2 (also a corrector) contains primary
mapper 12 and therefore corrects the video signals for the same reasons. EX1005,
3:65-4:2, 8:56-65, Fig. 8, Fig. 1.

106. If Patent Owner argues that the recited corrector must be separate
from the input unit of element 1.a, this argument is incorrect. The claim recites
these elements functionally rather than structurally, and nothing in the 645 patent

or its file history prohibits them from overlapping or from one being a subpart of
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the other. Furthermore, the input to both the primary mapper 12 and luminance
contrast enhancer 2 is the luminance signal Y that has been separated from the
composite video signal. EX1005, Fig. 8. When considering the implicit separator
module as the input unit, the primary mapper 12 and luminance contrast enhancer
2 (each a corrector) are separate from the input unit.

107. 1If Patent Owner argues that this claim element is a means-plus-
function claim element, Fujimura discloses Patent Owner’s proposed
corresponding structure from litigation (“CPU 7 or equivalents thereof”). See
§IV.B. Fujimura discloses that primary mapper 12 and luminance contrast
enhancer 2 (each a corrector) may be implemented in “a general-purpose processor
such as a digital signal processor” (a CPU or its equivalent). EX1005, 3:63-4:11.

6. [1.d] (*a controller which controls the corrector to cause the
corrector to correct the video signal input to the input unit
when the pattern portions are not contained, and which

controls the corrector to cause the corrector not to correct
the video signal when the pattern portions are contained.”)

108. Fujimura discloses this claim element. As described for element 1.b,
letterbox signal detector 46 determines whether a scanning line (video signal)
contains part of black non-picture bands (pattern portions) by determining the
starting and ending line of the picture area. EX1005, 13:50-58. Letterbox signal
detector 46 provides the result of this determination to vertical limiter 47. Id.,

13:52-60, Fig. 17.
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109. Vertical limiter 47, annotated in yellow below, converts this
information to “letter box control signal L,” which it provides to luminance
contrast enhancer 2. EX1005, 13:60-63, 14:46-56, Fig. 17. When the image
includes black non-picture bands, letterbox control signal L “restrict[s] the
luminance and chrominance contrast enhancement processing described in the first
three embodiments to the picture area between the non-picture bands.” 1d., 13:64-
14:1, Abstract (“[f]or video signals with non-picture bands, these enhancements
are preferably restricted to the picture area™), 2:49-52 (“‘contrast enhancement

processing can be limited to the picture area”).
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110. Specifically, the “contrast enhancement operations described in the
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first three embodiments are restricted to the area between the starting and ending
lines of the picture area, including the starting line but not the ending line.”
EX1005, 14:50-59. The “starting line” of this passage is the line “where the
picture area starts.” Id., 14:12-24. The “ending line” of this passage is the first
line of the bottom black band. /d., 14:25-36 (“The first line in which the dark-
pixel count exceeds the third threshold is regarded as the end of the picture area,
1.e. the first line of the lower non-picture band.”). The luminance contrast
enhancer therefore enhances each scanning line of the picture area, but not the
scanning lines of the black non-picture bands.

111. Thus, vertical limiter 47 is a controller that controls luminance
contrast enhancer 2 (a corrector of element 1.c) and its primary mapper 12 (an
additional corrector of element 1.c) by limiting their luminance contrast
enhancement to the scanning lines of the picture area. Specifically, vertical limiter
47 causes the correctors to enhance (correct) the luminance of the pixels of a
scanning line (video signal) when the scanning line does not contain pattern
portions (i.e., the scanning line is part of the picture area) and not to enhance
(correct) the luminance of the pixels of a scanning line (video signal) when the
scanning line contains pattern portions (i.e., the scanning line is part of the black

non-picture bands). See §§1V.C-E (constructions of this claim element).
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B. Claim 2

112. In my opinion, Fujimura discloses claim 2.

2. [2.pre] (“The video processing apparatus according to claim
1, comprising:”).

113. Fujimura discloses this preamble. See claim 1.
3. [2.a] (“a characteristic point detector which detects a level

or distribution of at least one of luminance, hue and
saturation of the video signal,”)

114. Fujimura discloses this claim element. As described for element 1.b,
Fujimura discloses “letterbox signal detector 46.” EX1005, 13:50-58, Fig. 17.
Letterbox signal detector 46 “determines whether the luminance signal Y is a
letterbox signal.” Id., 13:50-58, Fig. 18 (letterbox format). To do so, its
comparator 50 classifies each pixel in a scanning line (video signal) as “bright” or
“dark” depending on the pixel’s “luminance level.” Id., 14:7-12, Fig. 19 (example
internal structure of the letterbox signal detector). Doing so detects a level of
luminance for each pixel in a scanning line (video signal) and therefore detects a
level of luminance of the scanning line (video signal). Detector 46 also includes
“bright-pixel counter 52,” which “counts the number of bright pixels in each
horizontal scanning line.” Id., 14:13-17. Counting the number of bright pixels in a
scanning line (video signal) also detects a level of luminance of the scanning line
(video signal) because a greater count indicates a scanning line with higher level of

luminance. Detector 46 also includes “dark-pixel counter 56,” which, upon
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activation, “count[s] the number of dark pixels in each horizontal scanning line”
(video signal). Id., 14:25-29. Counting the number of dark pixels in a scanning
line (video signal) also detects a level of luminance of the scanning line (video
signal) because a greater count indicates a scanning line with a lower level of
luminance. Counting the number of bright pixels or dark pixels in a scanning line
(video signal) also detects a distribution of luminance in the scanning line (video
signal) because it determines how many bright or dark pixels are distributed in the
scanning line. Thus, letterbox signal detector 46 is a characteristic point detector
that detects a level and distribution of luminance of the video signal. See also
§IV.F (construction of “characteristic point detector”).

115. If Patent Owner argues that the recited characteristic point detector
must be separate from the recited detector, it is incorrect. The claim recites these
elements functionally rather than structurally, and nothing in the 645 patent or its
file history prohibits them from overlapping, being nested, or being the same.

116. If this claim element is construed as a means-plus-function claim
element with corresponding structure of a picture quality enhancement circuit and
its equivalents (EX1001, Figs. 1-2, 5:23-24), Fujimura discloses and renders
obvious such a structure. Fujimura discloses that the circuits of its luminance
contrast enhancer 2 may be implemented in “a general-purpose processor such as a

digital signal processor,” which would be a picture quality enhancement circuit
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because it would enhance luminance contrast. EX1005, 3:63-4:11. It would have
been obvious to a POSITA to also implement letterbox signal detector 46 in such a
processor, circuit, or equivalent. Motivation to do so arises from the fact that the
detector 46 would have to be implemented using at least some hardware, and from
Fujimura’s disclosure above of implementing effectively any circuit of its system
n a processor.

4. [2.b] (““wherein the corrector corrects the video signal

according to the level or distribution detected by the
characteristic point detector.”)

117. Fujimura discloses this claim element. As described for element 2.a,
Fujimura discloses that letterbox signal detector 46 (a characteristic point
detector) detects bright pixels and dark pixels, and detects the number of bright or
dark pixels in each scanning line (detects a level and distribution). Letterbox
signal detector 46 uses this information to detect the starting line of the picture area
and the first line of the lower non-picture black band. EX1005, 14:7-50, Fig. 19;
see also elements 1.b and 1.d. In turn, and as described for element 1.d, primary
mapper 12 (a corrector) uses this information to restrict luminance contrast
enhancement “to the picture area between the non-picture bands.” /d., 13:60-14:1,
14:46-56, Fig. 17. Thus, primary mapper 12 corrects the video signal according to
the level and distribution detected by the characteristic point detector.

118. Luminance contrast enhancer 2 (also a corrector) contains primary
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mapper 12 and therefore corrects the video signal according to the level and

distribution detected by the characteristic point detector described above for the

same reason that primary mapper 12 does. If Patent Owner argues that the recited

characteristic point detector must be separate from the recited corrector, it is

incorrect. The claim recites these elements functionally rather than structurally,

and nothing in the 645 patent or its file history prohibits them from overlapping or

from one being a subpart of the other.

C.

119.

120.

121.

122.

123.

Claim 3

In my opinion, Fujimura discloses and renders obvious claim 3.

2. [3.pre] (“A video processing apparatus comprising:”)

Fujimura discloses this preamble. See claim 1, preamble.

3. [3.a] (“an input unit to which a video signal containing
contents is input;”)

Fujimura discloses this claim element. See element 1.a.

4. [3.b] (“a detector which detects whether pattern portions
other than contents are contained in the video signal input
to the input unit;”)

Fujimura discloses this claim element. See element 1.b.

5. [3.c] (“a characteristic point detector which detects a level
or distribution of at least one of luminance, hue and
saturation of the video signal input to the input unit;”)

Fujimura discloses this claim element. See element 2.a (letterbox

signal detector 46 is a characteristic point detector).
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124. In addition, letterbox signal detector 46 combined with luminance
histogram processor 34 also is a characteristic point detector for the same reasons
that letterbox signal detector 46 alone is a characteristic point detector. EX1005,
8:56-67, Fig. 8.

6. [3.d] (“a corrector which changes correction characteristics
according to a result of detection output from the

characteristic point detector, and corrects the video signal
input to the input unit; and”)

125. Fujimura discloses this claim element. As described for element 1.c,
Fujimura discloses luminance contrast enhancer 2 and its primary mapper 12 (each
a corrector) that corrects the scanning line (video signal input to the input unit).

126. As described for claim 2, letterbox signal detector 46 is a
characteristic point detector. It outputs “a pair of line numbers specifying the
starting and ending lines of the picture area” (detection output). EX1005, 14:46-
50, 13:53-58, Fig. 19; see also elements 1.b and 1.d. Vertical limiter 47
“convert[s] this information to the necessary letterbox control signal[] L (a result
of detection output). 1d., 14:50-56, 13:59-60, Fig. 17. As described for element
1.d, vertical limiter 47 provides letterbox control signal L to luminance contrast
enhancer 2 (a corrector) and its primary mapper 12 (also a corrector) so that
luminance contrast enhancement is restricted “to the picture area between the non-
picture bands.” Id., 13:60-14:1, 14:46-56, Fig. 17. In other words, no luminance

contrast enhancement is performed on scanning lines of the black non-picture
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bands. See element 1.d. And, as described for element 1.c, primary mapper 12
(and luminance contrast enhancer 2) enhances a scanning line’s luminance using a
particular “mapping function.” Each mapping function defines a mapping of each
input luminance value to an output luminance value (correction characteristics), as
described for element 1.c. Id., 6:19-28, Figs. 3A-B. In the embodiment of Figure
8, “[o]ne mapping function is selected for each image,” and the mapping function
therefore would change between scanning lines of different images. /d., 9:38-39.
In the embodiment of Figure 1, the applicable mapping functions likewise change
from image to image and from block to block within an image. 1d., 6:16-18, 4:40-
43 (a mapping function for each block), 6:11-16 (the selection signal changes “for
a particular block™).

127. Thus, each corrector applies different (changes) mapping functions
(that include correction characteristics) to scanning lines within the picture area
based in part on (according to) letterbox control signal L (a result of detection
output from the characteristic point detector) indicating that the scanning line is
within the picture area and therefore should undergo luminance contrast
enhancement. See §§1V.C, G-H (constructions of this claim element).

128. Moreover, primary mapper 12 combined with “maximum count
selector 36 is a corrector for the same reason that primary mapper 12 is a

corrector, and also because maximum count selector 36 generates a mapping
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function number corresponding to the mapping function to use for luminance
contrast enhancement. EX1005, 9:25-35. This corrector (primary mapper 12
combined with maximum count selector 36) also changes the mapping functions
(that include correction characteristics) by generating the mapping function
number of the applicable mapping function.

* * *

129. In addition, as described for element 3.c, letterbox signal detector 46
combined with luminance histogram processor 34 also is a characteristic point
detector. Luminance histogram processor 34 receives from “block average
processor 6” the “mean luminance level of all the pixels” in the image. EX1005,
9:10-13, 4:13-39, Fig. 2. It uses this data to “construct[] a histogram of the mean
[luminance] values” (detection output) for each image. Id., 9:10-13, Fig. 9
(example histogram). It then passes the histogram to “maximum count selector
36,” which analyzes the histogram to identify a “mapping-function number” (a
result of detection output) for the image. Id., 9:25-30, Fig. 8. The mapping-
function number is used to apply the appropriate mapping function (that includes
correction characteristics) for luminance contrast enhancement. /d., 9:30-35.
Thus, each corrector described above applies different (changes) mapping
functions (that include correction characteristics) based in part on (according to)

the mapping-function number (a result of detection output from the characteristic
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point detector). See §§1V.C, G-H (constructions of this claim element). Fujimura
therefore discloses this claim element in this additional way.
* * *

130. If Patent Owner argues that this claim element is a means-plus-
function claim element, Fujimura discloses Patent Owner’s proposed
corresponding structure from litigation (“CPU 7 or equivalents thereof”). See
§IV.B. Fujimura discloses that primary mapper 12 and luminance contrast
enhancer 2 (each a corrector) may be implemented in ““a general-purpose processor
such as a digital signal processor.” EX1005, 3:63-4:11. Maximum count selector
36 also may be implemented in such a processor because it is part of mapping
function selector 8 and luminance contrast enhancer 2, each which may be
implemented in such a processor. I1d., Fig. 8, 8:56-67, 3:63-4:11, Fig. 1.

1. [3.e] (“a controller which controls the corrector to cause the

corrector not to change the correction characteristics in the
corrector when the pattern portions are contained.”).

131. Fujimura discloses this claim element. As described for element 1.d,
Fujimura discloses vertical limiter 47 (a controller) that provides letterbox control
signal L to luminance contrast enhancer 2 (a corrector) and its primary mapper 12
(also a corrector) so that luminance contrast enhancement is restricted “to the
picture area between the non-picture bands.” EX1005, 13:60-14:1, 14:46-56, Fig.

17. In other words, no luminance contrast enhancement is performed on scanning
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lines that contain part of a black non-picture band (when the pattern portions are
contained in the scanning line). See element 1.d; §§IV.D-E (constructions of this
claim element). In that case, no mapping function (that includes correction
characteristics) is selected or applied because no luminance contrast enhancement
is performed. Luminance contrast enhancer 2 instead would apply no function to
the scanning line or apply an “identity function, which leaves the luminance ...
unchanged,” and which Fujimura distinguishes from a mapping function. EX1005,
14:1-6. Thus, each corrector does not select or apply, and therefore does not
change, a mapping function (that includes correction characteristics) when the
scanning line contains part of a black non-picture band (a pattern portion is
contained). And such behavior is control[ed] by letterbox control signal L from
vertical limiter 47 (a controller), as described above.

132. In addition, in the case where the corrector applies the “identity
function” to “leave[] the luminance ... unchanged,” the corrector also does not
change the correction characteristics because it applies a function that is constant
(does not change) every time the pattern portions are contained. See §IV.I (this
claim element includes such a use case). Fujimura therefore discloses this element
in this additional way. Also, it would have been obvious to a POSITA to apply the
disclosed identity function to leave the luminance unchanged. Motivation to do so

arises from Fujimura’s disclosure that the identity function can be used for that
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purpose.
D. Claim 4 (“The video processing apparatus according to claim 1,
wherein the pattern portions are wallpaper areas or no-picture

areas having a single color added to left and right of the contents
or above and below the contents and displayed.”)

133. Fujimura discloses this claim element. As described for element 1.b,
Fujimura discloses that an image in each of the video signals of element 1.a may
contain pattern portions that are “black non-picture bands above and below” the
“picture area.” EX1005, 13:42-49, Fig. 18, 1:51-55, 2:5-8. Figure 18 shows an

example image with such “letterbox” bands. /d., 13:42-49.

FIG. 18

Such bands hav/e] a single color because they are black. Id. Such bands also are

added to account for different aspect ratios between the screen and the original
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image. Id., 13:44-49. The bands also are above and below the “picture area”
(contents), as described above. See also element 1.a (the picture area contents).
The bands are “non-picture bands” (no-picture areas). EX1005, Abstract, 1:51-55,
2:5-8, 13:53-58, 13:64-14:1, 14:56-59, Fig. 18. The bands also are wallpaper
areas because they are rectangular patterns that are a result of the screen having a
different aspect ratio than the image. Id., 13:44-49; EX1001, 1:41-50 (“wallpaper”
portions are added to account for differing aspect ratios), 1:51-54 (they may be
“black no-picture areas”). The black bands also [are] displayed, as shown in

Figure 18.

134. If Patent Owner argues the portions of Fujimura cited above relate to
different, incompatible embodiments (which they do not), it would have been
obvious to a POSITA to combine such embodiments into a single system at least
because such embodiments are described in the same prior art reference, are fully
compatible with each other, and could be combined with minimal effort to achieve
predictable results.

135. If Patent Owner argues that Fujimura does not disclose any element of
the challenged claims, such element would have nonetheless been obvious to a
POSITA i1n light of Fujimura. Practicing any element of the challenged claims in

light of Fujimura would have been within the knowledge and skill of a POSITA,
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would have required minimal effort, would have yielded predictable results, would
have been fully compatible with Fujimura, and would have been a mere design
choice. Motivation to do so arises from at least common sense and the disclosures
of Fujimura set forth above.

VIII. GROUND 3: CLAIMS 5-8 ARE OBVIOUS IN LIGHT OF
FUJIMURA AND KIM

136. As set forth in greater detail below, in my opinion, claims 5-8 are
obvious in light of Fujimura and Kim.

A. Claim 5

In my opinion, Fujimura combined with Kim discloses claim 5.

1. [S.pre] (“A video processing apparatus comprising:”)

137. Fujimura discloses this preamble. See Ground 2, claim 1, preamble.

2. [S.a] (“an input unit to which a video signal containing
contents is input;”)

138. Fujimura discloses this claim element. As described for element 1.a
in Ground 2, Fujimura discloses video that contains a “series of frames or fields,”
each of which is an “image.” EX1005, Abstract, 3:55-61. Each such frame or

image is a video signal because it contains video data and is part of a video input.
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Id., Fig. 18, 13:42-49; §IV.A (construction of “video signal”).! It also makes sense
for an image in Fujimura to be a video signal because Fujimura treats an image as
a logical unit of video. EX1005, 9:13 (one histogram is constructed per image),
9:38-39 (one mapping function can be selected per image), 13:12-15 (same),
14:46-50 (letterbox signal detector operates on “each image”), Fig. 18. Each
image may contain a “picture area” (contents). Abstract, 2:49-52, 13:42-49, 14:12-
34. Figure 18 shows an example frame with a picture area and black bands above

and below the picture area. Id., 13:42-49.

"' Tunderstand from counsel that mapping “video signal” to different video signals
in Fujimura for different claims is proper as long as the language of the claims and

the disclosure of Fujimura support those mappings, which they do.
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FIG. 18

139. As described for element 1.a in Ground 2, the module that separates
each composite image (video signal) into its component “luminance signal Y’ and
“chrominance signal C” is an input unit to which the composite image (video
signal) is input. An image of luminance signal Y is input into “block average
processor 6” (also an input unit to which this video signal is input). See element
l.a in Ground 2. An image of luminance signal Y also is input into luminance
contrast enhancer 2, which also 1s an input unit to which this video signal is input.
These modules may be implemented in a “digital signal processor,” which also is

an input unit to which this video signal is input for the same reasons. Id.

70



U.S. Patent No. 7,952,645
Schonfeld Declaration

3. [S.b] (*a pattern portion detector which detects whether a
pattern portion other than contents is contained in the video
signal input to the input unit;”)

140. Fujimura discloses this claim element. See Ground 2, element 1.a (a
video signal input to an input unit). As described for element 1.b in Ground 2,
letterbox signal detector 46 is a pattern portion detector because it detects the
pattern portions described for element 1.b in Ground 2 (black non-picture bands
above and below the picture area). Such pattern portions may be contained in each
image (the video signal). EX1005, 13:42-49, 1:51-55, Fig. 18.

141. 1If this claim element is construed as a means-plus-function claim
element with corresponding structure of a CPU and its equivalents, Fujimura
discloses such a structure for the reasons set forth for element 1.b in Ground 2.

4. [S.c] (“a no-picture area detector which detects whether the

pattern portions are no-picture areas having a single
color;”)

142. Fujimura discloses this claim element. See Ground 2, element 1.b.

143. As described for element 1.b in Ground 2, Fujimura discloses that
each image (each composite image and each image in the luminance signal Y) may
be a “letterbox signal.” EX1005, 13:44-49 (luminance signal Y may be a letterbox
signal), 2:49-52 (video signal that is a letter-box signal), Fig. 18 (image in
letterbox format). A POSITA also would have understood that if an image of

luminance signal Y has letterbox format (i.e., has non-picture black bands on the
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top and bottom of the image), then the corresponding composite image from which
an image of luminance signal Y is separated also has a letterbox format. /d., 4:16-
18. Otherwise (if the composite image were not a letter-box signal), the image of
luminance signal Y would not be a letterbox signal because luminance signal Y
indicates each pixel’s brightness or darkness. /d., 14:8-12, 7:38-42.

144. “Letterbox signals are produced for the purpose of reproducing a
picture having one aspect ratio on a screen having a different aspect ratio, as when
an extended-definition television (EDTV) signal having a 16:9 aspect ratio is to be
reproduced on a screen having a 4:3 aspect ratio.” EX1005, 13:44-49. Figure 18
shows an example of such letterbox bands, which is consistent with how a
POSITA would have understood letterbox signal or letterbox format—one that
includes non-picture black bands on the top and bottom of the image. /d., 13:42-

49, 1:51-55, 2:5-8.
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FIG. 18

The “black non-picture bands above and below” the “picture area” are pattern
portions that are no-picture areas having a single color (black). Id., 13:42-49; see
also claim 4 (no-picture areas having a single color).?

145. Fujimura discloses that “the letterbox signal detector 46 determines
whether the luminance signal Y is a letterbox signal.” EX1005, 13:52-53. Thus,
letterbox signal detector 46 detects whether the video signals include letterbox

bands (pattern portions that are no-picture areas having a single color) and is a

2 Although Fujimura discloses that the bottom black band may include captions, in
the disclosed case where it does not, it is a single color (black). EX1005, 13:53-58,

14:1-6, Fig. 18.
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no-picture area detector.

146. Specifically, Fujimura discloses that letterbox signal detector 46 can
identify a letterbox signal by, for example, “decod[ing] the ID code” of the video
signal to determine that it is of type “type-II extended definition television (EDTV-
IT).” Id., 15:5-12. Detector 46 can then “set the starting and ending lines [of the
picture area] as specified in the standards for the identified signal type.” The
EDTV-II type video signal included letterbox bands. See EX1006, 3 (EDTV-II
included a “mandatory” “[I]etterbox” format”).

147. 1f Patent Owner argues that the recited no-picture area detector must
be separate from the pattern portion detector of element 5.b, it is incorrect. The
claim recites these elements functionally rather than structurally, and nothing in the
’645 patent or its file history prohibits them from overlapping or from one being a
subpart of the other.

5. [5.d] (*“a corrector which corrects the video signal input to
the input unit; and”)

148. Fujimura discloses this claim element. As described for element 1.c
in Ground 2, luminance contrast enhancer 2 (a corrector) and its primary mapper
12 (a corrector) enhance (correct) the luminance of pixels of a scanning line.
Because each image (video signal input to the input unit) is a series of scanning
lines, as described for element 1.a in Ground 2, they also do so for an image (video

signal). EX1005, 13:53-58, 14:12-45; see also id., 9:38-39 (mapping function for
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an image), 6:11-18 (mapping functions for blocks in an image); §I1V.C
(construction of “corrects the video signal”).
6. [5.e.i] (*a controller which controls the corrector to cause
the corrector to correct the video signal input to the input

unit when the pattern portions are not contained and when
the pattern portions are the no-picture areas,”)

149. Fujimura discloses this claim element. As described for element 5.d,
luminance contrast enhancer 2 (a corrector) and its primary mapper 12 (a
corrector) enhance (correct) the luminance of an image (video signal input to the
input unit).

150. As described for element 1.d in Ground 2, vertical limiter 47 is a
controller which controls each corrector by providing letterbox control signal L fo
cause each corrector to correct scanning lines when the scanning line does not
contain the pattern portions (i.e., when the scanning line contains part of a picture
area). Because each image (video signal input to the input unit) is a series of
scanning lines, as described for element 1.a in Ground 2, the controller also does
so for an image (video signal). In other words, when an image (video signal) does
not contain the black non-picture bands or other pattern portion (when the pattern
portions are not contained), and is purely a picture area, luminance contrast
enhancer 2 (a corrector) and its primary mapper 12 (also a corrector) enhance
(correct) the luminance of pixels of the image (video signal). See element 1.c in

Ground 2 (each corrector corrects luminance contrast), element 1.d in Ground 2
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(each corrector does so for picture areas); EX1005, 2:30-32, 9:56-60 (in Figure 8,
the primary mapper 12 applies a mapping function to all pixels); see also §§1V.D-
E (constructions of this claim element).

151. Next, as described for element 5.c, an image (video signal) may
contain “non-picture bands above and below” the “picture area” of a single color
(black) (the pattern portions are the no-picture areas). EX1005, 13:42-49. In that
case (when the pattern portions are the no-picture areas), each corrector enhances
the picture area portion of the image (i.e., the picture area part of the video signal)
and therefore still corrects the image (video signal). As described for element 1.d
in Ground 2, such enhancement (correct[ing]) is controlled by vertical limiter 47
(a controller), which provides letterbox control signal L to the correctors to
indicate which portions of the image (video signal) are picture areas and therefore
should be enhanced (controls the correctors to cause the correctors to correct the
video signal). 1d., 13:64-14:1; see also §§1V.C-E (constructions of this claim
element).

7. [5.e.ii] (“and which controls the corrector to cause the

corrector not to correct the video signal when the pattern
portions are not the no-picture areas.”)

152. Fujimura combined with Kim discloses this claim element.
153. “The no-picture areas” of this element refers to the “no-picture areas

having a single color” of element 5.c. Thus, when pattern portions include more
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than a single color, the pattern portions are not the no-picture areas. Kim
discloses such pattern portions. Kim discloses that a video image can include a
“pattern-like image,” such as the “pattern-like image” shown in its Figure 1

(below). EX1004, 39, 91.

FIG. 1

Kim distinguishes a “pattern-like image” from “a normal image,” and its pattern-
like images therefore each are a pattern portion other than contents (as required by
element 5.b). Id., 439, 1 (“normal images (not pattern-like images)”). Kim’s
“pattern-like image” of Figure 1 includes more than a single color because it
includes at least two colors (black and white), as shown above. Kim likewise
discloses a “pattern-like image” that results in the histogram of Figure 2, which

indicates at least two colors. /d., 432, Fig. 2 (large histogram values at certain
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gradation levels), 422 (gradation varies from 0 (black) to L (white)). Because these
pattern-like images include more than a single color, they are pattern portions
[that]are not the no-picture areas.

154. Kim further discloses detecting such pattern-like images using its
“calculation device 34 which calculates the parameter “r,” as described for
element 1.b in Ground 1. If r equals 1, the image is a “pattern-like image.”
EX1004, 943. In that case, Kim’s mixer 36 (a corrector) and its mixer 36
combined with image enhancer 32 (also a corrector) do not correct the video
image (video signal), as described for elements 1.c and 1.d in Ground 1. Kim’s
calculation device 34 and the communication channel that provides r to mixer 36
therefore collectively are a controller (recited in element 5.e.1) that controls mixer
36 (at least part of a corrector) to cause the corrector not to correct the video
image (the video signal of this claim) when the image is one of the pattern-like
images described above (when the pattern portions are not the no-picture areas).
See also Ground 1, element 1.d; §§IV.D-E (constructions of this claim element).

a. Combining Fujimura and Kim.

155. In my opinion, it would have been obvious to a POSITA to combine
with Fujimura the Kim functionality cited above. A POSITA could have done so
by, for example, adding to Fujimura Kim’s “calculation device 34” (described for

element 1.b in Ground 1) and “mixer 36” (described for elements 1.c and 1.d in
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Ground 1). A POSITA could have incorporated them into Fujimura by, for
example, using mixer 36 to not correct the video image if calculation device 34
detects a pattern portion (as Kim discloses and as described above), except when
the pattern portion is detected to be a no-picture area having a single color (as
Fujimura discloses and as described for element 5.e.1), in which case Fujimura
would correct the picture area (as Fujimura discloses and as described for element
5.e.1).

156. Doing so would have been within the skill and knowledge of a
POSITA, as confirmed by Kim and Fujimura. Doing so also would have led to
predictable results, would have created a reasonable expectation of success, and
would have been compatible with Fujimura. For example, Fujimura’s disclosed
functionality of correcting only the picture area when the video image includes
black non-picture bands (letterbox bands) (described for element 5.¢.1) would be
unchanged. Doing so also would have been a mere design choice, consisting of
adding Kim’s video processing design (described above) to Fujimura’s video
processing design in a straightforward manner.

157. Motivation to do so arises from various places. Motivation first arises
from Kim’s disclosure that “pattern-like images,” such as the one shown in its
Figure 1, “will introduce unwanted or undesirable results,” such as “unnatural and

undesirable artifacts.” EX1004, 1. This disclosure would have led a POSITA to
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add Kim’s functionality cited above to Fujimura to account for such pattern
images. Although Fujimura discloses detecting letterbox video signals such as by
decoding the video signal’s “ID code,” as described for element 5.c, the pattern
image of Kim’s 91 (and similar patterns) are not letterbox patterns and therefore
would not be detected by Fujimura’s letterbox signal detector. Compare EX1004,
Fig. 1 with EX1005, Fig. 18. Thus, a POSITA would have been motivated to add
Kim’s functionality to Fujimura to account for such patterns for which Fujimura
does not account.

158. Additional motivation arises from Fujimura, which discloses
accounting for pattern portions in video when performing contrast enhancement
and not performing such enhancement on the pattern portions. EX1005, 1:51-55,
14:50-59. This would have encouraged a POSITA to add Kim’s functionality to
Fujimura to further implement this teaching by accounting for additional pattern
portions in a video and not performing contrast enhancement on them, as Kim
discloses, and as described above.

B. Claim 6

159. Fujimura combined with Kim discloses claim 6.

2. [6.pre] (“The video processing apparatus according to claim
5, comprising:”)

160. Fujimura combined with Kim discloses this preamble. See claim 5.

80



U.S. Patent No. 7,952,645
Schonfeld Declaration

[6.a] (“a characteristic point detector which detects a level
or distribution of at least one of luminance, hue and
saturation of the video signal,”)

3.

161. Fujimura discloses this claim element. Fujimura discloses that

luminance contrast enhancer 2 includes a “luminance histogram processor 34” (a

characteristic point detector), annotated below in purple. EX1005, 8:56-67, Fig. 8.
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Luminance histogram processor 34 receives from “block average processor 6” the

“mean luminance level of all the pixels” in the image. Id., 9:10-13, 4:13-39, Fig. 2

(example blocks in an image). It uses this data to “construct|[] a histogram of the
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mean [luminance] values” for each image (video signal). Id., 9:10-13. Figure 9

shows an example of such a histogram. /d., 9:13-14.

COUNT
0 1520 3035 4550 6065 7580 9095 105110 120125135140 155
Y BLOCK AVERAGE

The histogram’s horizontal axis represents “a plurality of overlapping luminance
ranges in which the mean levels may fall,” and the vertical axis represents “the
number of blocks with mean luminance levels in each range.” 1d., 9:13-17, 4:26-
27 (all images are divided into blocks), Fig. 2 (example blocks). The count for
each range in the histogram therefore detects a level of luminance of the image
(video signal), and the histogram as a whole detects a distribution of luminance of
the image (video signal). Luminance histogram processor 34 therefore also is a
characteristic point detector that detects a level and distribution of luminance of

the video signal. See also §1V.F (construction of “characteristic point detector”).
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162. 1If this claim element is construed as a means-plus-function claim
element with corresponding structure of a picture quality enhancement circuit and
its equivalents (EX1001, Figs. 1-2, 5:23-24), Fujimura discloses and renders
obvious such a structure. Fujimura discloses that luminance histogram processor
34 is a processor, which would be a picture quality enhancement circuit or its
equivalent because its disclosed purpose is for use in picture quality enhancement
(i.e., luminance contrast enhancement and chrominance contrast enhancement).
EX1005, 9:10-17. It also would have been obvious to a POSITA to implement
luminance histogram processor 34 in such a circuit or its equivalent. Motivation to
do so arises from Fujimura’s disclosure that luminance contrast enhancer (of which
luminance histogram processor is part) may be implemented in “a general-purpose
processor such as a digital signal processor.” EX1005, 3:63-4:11, Fig. 8, 8:56-60.

4. [6.b] (““wherein when the no-picture area detector has
detected that the pattern portions are no-picture areas, the
characteristic point detector detects a level or distribution

of at least one of luminance, hue and saturation of the video
signal other than the no-picture areas.”)

163. Fujimura discloses this claim element. As described for element 5.c,
Fujimura discloses that letterbox signal detector 46 (a no-picture area detector)
detects that the pattern portions are black non-picture bands (no-picture areas)
above and below the picture area.

164. Fujimura also discloses that, after letterbox signal detector 46 outputs
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a pair of line numbers specifying the starting and ending lines of the picture area in
the image (the no-picture area detector has detected that the pattern portions are
no-picture areas), the “construction of histograms [is] restricted to the area
between the starting and ending lines of the picture area, including the starting line
but not the ending line.” EX1005, 14:46-56. The “ending line” of this passage is
the first line of the bottom black band. /d., 14:25-36. Thus, the construction of the
histogram by the luminance histogram processor 34 (a characteristic point
detector) considers only the image’s picture area and not its black bands (the video
signal other than the no-picture areas). And, as described for element 6.a, the
histogram detects a level and distribution of luminance of this area.

C. Claim 7 (“The video processing apparatus according to claim 5,

wherein the pattern portions are portions added to left and right
of the contents or above and below the contents and displayed.”)

165. Fujimura discloses claim 7. See Ground 2, claim 4.

D. Claim 8 (“The video processing apparatus according to claim 5,
wherein the no-picture areas have a black color or a white color.”)

166. Fujimura discloses claim 8. See Ground 2, element 1.b; Ground 2,

claim 4 (the no-picture areas have a black color).

* * *

167. If Patent Owner argues the portions of Fujimura or Kim cited above
relate to different, incompatible embodiments (which they do not), it would have

been obvious to a POSITA to combine such embodiments into a single system at
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least because such embodiments are described in the same prior art reference, are
fully compatible with each other, and could be combined with minimal effort to
achieve predictable results.

168. If Patent Owner argues that Fujimura or Kim does not disclose any
element of the challenged claims, such element would have nonetheless been
obvious to a POSITA in light of Fujimura and Kim. Practicing any element of the
challenged claims in light of Fujimura and Kim would have been within the
knowledge and skill of a POSITA, would have required minimal effort, would
have yielded predictable results, would have been fully compatible with Fujimura,
and would have been a mere design choice. Motivation to do so arises from at
least common sense and the disclosures of Fujimura and Kim set forth above.

IX. CONCLUSION

169. For these reasons, it is my opinion that the claims of the *645 patent

are unpatentable.
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