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I. INTRODUCTION 

 I have been retained as an expert in this proceeding by counsel for 

Sony Interactive Entertainment LLC (“Petitioner”).  I have been asked for my 

expert opinions regarding the patentability of claims 1-18 of U.S. Patent No. 

10,681,109 (“’109 patent”) (Ex. 1001) (hereinafter, the “challenged claims”).  For 

the reasons explained below, it is my opinion that all the challenged claims are 

unpatentable. 

II. QUALIFICATIONS 

 I am the Federico Gil Distinguished Professor of Computer Science 

and Adjunct Professor of Biomedical Engineering at the University of North 

Carolina at Chapel Hill. I am one of two co-directors (together with Professor 

Nadia Magnenat-Thalmann of NTU) of the NTU-UNC BeingTogether Centre, a 

collaboration between Nanyang Technological University (NTU) of Singapore and 

UNC Chapel Hill. 

 I received a Bachelor of Arts degree in Information and Computer 

Science from the University of California at Santa Cruz in 1970, and a Ph.D. from 

the University of Utah in 1975. 

 I have over 45 years of experience working in the field of computer 

graphics. I have worked in the Imaging Lab of Caltech’s Jet Propulsion 

Laboratory, and have consulted for numerous organizations, including General 
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Electric, the RAND Corporation, Mitsubishi Electric Research Laboratory, and 

Xerox Palo Alto Research Center. I have held visiting professorships at ETH 

Zurich and at TU Wien (the Technical University of Vienna). 

 My research in computer graphics has been supported by Cisco, 

DARPA, Google, Intel, Microsoft, ONR, NIH, NSF, NVIDIA, U.S. Air Force, and 

Xerox. I have published about 240 papers, including some in the top journals, such 

as ACM SIGGRAPH, SIGGRAPH Asia, ACM Transactions on Graphics, and 

IEEE Computer Vision and Pattern Recognition (CVPR). 

 I have served on the program and papers committees of some of the 

top conferences in the field, such as SIGGRAPH, SIGGRAPH Asia, and 

Eurographics.  I was instrumental in starting the conference series ACM Interactive 

3D Graphics and Games, organizing the first conference in 1986. I helped with the 

founding of the ACM Transactions on Graphics, the top journal in computer 

graphics, by serving as the guest editor of its inaugural issue. 

 A number of ideas from my publications have been widely adopted in 

commercial products.  For example, my introduction of Binary Space Partitioning 

Trees in 1980 enabled real-time 3D games such as Doom and Quake to run on 

modest-sized PCs, and BSP Trees is now a standard rendering technique taught in 

major textbooks in computer graphics.  The Pixel-Planes hardware graphics 

engines, which were developed in my UNC research group, pioneered several 
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rendering techniques, for example, “tiled rendering”, a method now adopted world- 

wide in the graphics processing units (GPUs) in computers of all sizes.   

 I have been honored with a number of awards, including the ACM 

SIGGRAPH Steven A. Coons Award, considered the highest award in the field of 

computer graphics.  I am a member of the National Academy of Engineering, one 

of about 20 computer graphics specialists who are members.  I am also a fellow of 

the American Academy of Arts and Sciences.  I received an honorary doctorate 

from TU Wien, the Technical University of Vienna, in 2018, one of two conferred 

that year. 

 My C.V. is attached hereto as Attachment A. 

 I have been retained by counsel for the Petitioner as an expert in the 

field of computer graphics. I am working as an independent consultant in this 

matter and am being compensated at my normal consulting rate.  To the best of my 

knowledge, I have no financial interest in either party, the named inventors of the 

’109 patent, or in the outcome of this proceeding.  My compensation is not 

dependent on the outcome of these proceedings or the content of my opinions. 

III. MATERIALS CONSIDERED 

 I have reviewed the claims, specifications, file history of the ’109 

patent.  I understand that the ’109 patent issued on June 9, 2020 from U.S. Patent 

Application 15/638,020 filed on June 29, 2017.  In addition, I have reviewed the 
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following patents and publications in preparing this declaration: 

a. U.S. Patent No. 6,409,602 (“Wiltshire”) (Ex. 1004), filed 

on November 24, 1998, and issued on June 25, 2002;  

b. U.S. Patent No. 6,404817 (“Saha”) (Ex. 1005), filed on 

November 20, 1997, and issued on June 11, 2002; 

c. Chen, “The Development and Standardization of 

Asymmetrical Digital Subscriber Line,” IEEE 

Communications Magazine (May 1999) (“Chen”) (Ex. 

1006); 

d. PC Magazine, Vol. 18 No. 16 (September 21, 1999) (“PC 

Magazine”) (Ex. 1007); 

e. Baron et al., “MPEG Overview,” ITU/SMPTE Tutorial on 

Digital Terrestrial Broadcasting, January 1, 1994 (“Baron”) 

(Ex. 1008); 

f. ITU-T Recommendation H.262 (“MPEG Standard”) (Ex. 

1009); 

g. Levoy, “Polygon-Assisted JPEG and MPEG 

Compression of Synthetic Images,” ACM SIGGRAPH 

1995 (“Levoy”) (Ex. 1016); 

h. U.S. Patent No. 5,771,238 (“Sutton”) (Ex. 1018), filed on 
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January 2, 1996, and issued on June 23, 1998; 

i. “A G3 PowerPCTM Superscalar Low-Power 

Microprocessor,” IEEE 1997 (“PowerPC”) (Ex. 1019);  

j. PC Magazine, April 23, 1996 (“1996 PC Magazine”) (Ex. 

1020); and 

k. U.S. Patent No. 6,434,695 (“Esfahani”) (Ex. 1021), filed on 

December 23, 1998, and issued on August 13, 2002. 

 I have been informed and understand that each of the references above 

qualifies as prior art to the ’109 patent. 

IV. SUMMARY OF OPINIONS 

 I have considered certain issues from the perspective of a person of 

ordinary skill in the art (“POSITA”) as described below at the time the ’109 patent 

application was filed.  As set forth in my analysis below, I have concluded that 

every limitation described in the challenged claims of the ’109 patent is disclosed 

by the prior art, and that the challenged claims are rendered unpatentable by the 

prior art. 

V. RELEVANT LEGAL STANDARDS 

 I am not an attorney.  For the purposes of this declaration, I have been 

informed about certain aspects of the law that are relevant to my opinions. My 

understanding of the law is as follows. 
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A. Claim Construction 

 In my analysis, I have given the claim terms their ordinary meaning in 

light of the entire intrinsic record—the claim language, specification, and 

prosecution history.  I have considered whether any claim term has been defined in 

the specification, and for those terms which lack a definition in the specification, I 

have similarly applied the ordinary meaning that one skilled in the art would have 

applied at the time the ’109 patent was filed. 

B. Anticipation 

 I have been informed and understand that a patent claim may be 

“anticipated” if each element of that claim is present either explicitly or inherently 

in a single prior art reference.  I have been informed that to be an inherent 

disclosure, the limitation must necessarily be present based on the disclosure of the 

prior art reference, and the fact that the reference might possibly practice or contain 

a claimed limitation is insufficient to establish that the reference inherently teaches 

the limitation. 

C. Obviousness 

I have been informed and understand that a patent claim can be 

considered to have been obvious to a person of ordinary skill in the art at the time 

the application was filed.  This means that, even if all of the requirements of a 

claim are not found in a single prior art reference, the claim is not patentable if the 

differences between the subject matter in the prior art and the subject matter in the 
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claim would have been obvious to a person of ordinary skill in the art at the time 

the application was filed. 

 I have been informed and understand that a determination of whether 

a claim would have been obvious should be based upon several factors, including, 

among others: 

 the level of ordinary skill in the art at the time the application 

was filed; 

 the scope and content of the prior art; 

 what differences, if any, existed between the claimed invention 

and the prior art; and 

 objective evidence, or secondary considerations. 

 I have been informed and understand that the teachings of two or 

more references may be combined, if such a combination would have been obvious 

to one having ordinary skill in the art.  In determining whether a combination 

based on either a single reference or multiple references would have been obvious, 

I have been informed and understand that it is appropriate to consider, among other 

factors: 

 whether the teachings of the prior art references disclose 

known concepts combined in familiar ways, which, when 

combined, would yield predictable results; 
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 whether a person of ordinary skill in the art could implement 

a predictable variation, and would see the benefit of doing 

so; 

 whether the claimed elements represent one of a limited number of 

known design choices, and a POSITA would have had a reasonable 

expectation of success in combining them; 

 whether a person of ordinary skill would have recognized a reason 

to combine known elements in the manner described in the claim; 

 whether there is some teaching or suggestion in the prior art to 

make the modification or combination of elements claimed in the 

patent; and 

 whether the alleged invention applies a known technique that had 

been used to improve a similar device or method in a similar way. 

 I understand that the one of ordinary skill in the art has ordinary 

creativity, and is not an automaton. 

 I understand that in considering obviousness, it is important not to 

determine obviousness using the benefit of hindsight derived from the patent at 

issue. 

D. Scope of Opinion 

 I have been informed and understand that the Petitioner in an inter 
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partes review may request cancelation of claims as unpatentable only on grounds 

that such claims are anticipated or would have been obvious to a person of 

ordinary skill in the art at the time of the purported invention, and only on the basis 

of prior art consisting of patents or printed publications.  My opinions in this 

matter address only such requests. 

VI. LEVEL OF ORDINARY SKILL IN THE ART 

 Based on my review of the patent and my familiarity with the 

technical subject matter, a person of ordinary skill in the art at the time of the 

alleged invention would have had at least (1) an undergraduate degree in computer 

science, electrical engineering, or an equivalent subject, together with two years of 

post-graduate experience in computer graphics; or (2) a master’s degree in 

computer science, electrical engineering, or equivalent subject, together with one 

year of post-graduate experience in computer graphics. 

 This description is approximate, and a higher level of education or 

skill might make up for less experience, and vice-versa. I was at least a person of 

ordinary skill in the art by January 24, 2001. 

 My testimony in this declaration is given from the perspective of a 

person of ordinary skill in the art at the time of the filing of the ’109 patent, and for 

some time before then, unless otherwise specified.  This is true even if the 

testimony is given in the present tense. 
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VII. TECHNOLOGY BACKGROUND 

A. Graphics Processing in Client-Server Systems 

 The technology of the ’109 patent generally involves image 

processing in a client-server computer system.  Ex. 1001 (’109), 1:29-33 (“[T]he 

present invention relates to computer graphics and a graphical image display 

system that use a visual server to generate and transmit images to a client”).   

 In a client-server system, it was known prior to the ’109 patent that 

graphics can be generated on a server computer, and the generated image can then 

be compressed and transmitted to a client computer that will decompress that 

image and display the image on a monitor attached to the computer.  For example, 

in Levoy, the author states that this concept was well known and 

“straightforward[]”:  “Recent advances in realtime image compression and 

decompression hardware make it possible for the high performance machine to 

operate as a rendering server for the low-end machines.  This can be accomplished 

straightforwardly by rendering on the server, then compressing and transmitting an 

image stream to the client.  The client decompresses and displays the image stream 

in a window distinct from its own frame buffer.”  Ex. 1016 (Levoy) at 21.  Such a 

system is also described in Wiltshire (Ex. 1004), which describes a gaming system 

where a remote server executes a game, generates images, and compresses and 

transmits those images to one or more client computers for display.  Ex. 1004, 
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Abstract. 

B. MPEG Compression and Decompression 

 Due to the bandwidth requirements to send graphics data over the 

network, in the systems described above, some form of image compression and 

decompression is used to reduce the bandwidth requirements.  There were many 

well-known image compression techniques before the ’109 patent.  For example, 

the ’109 patent itself recognizes that “real-time image compression” was known in 

the prior art, such as the “MPEG” standard.  Ex. 1001 (’109) at 1:58-61 (describing 

prior art usage of “real-time image compression an decompression”), 6:55-60 

(referencing known compression standards “such as MPEG, JPEG, H.261, or other 

industry standard codecs”); 9:32-34 (“The use of an industry standard image 

compression protocol such as MPEG allows us to make use of facilities that are 

already present….”). 

 MPEG stands for “Moving Pictures Experts Group.”  Ex. 1005 (Saha) 

at 1:64-65.  Prior to the ’109 patent, MPEG had published multiple standards for 

compression and decompression of video, including the well-known MPEG-1 and 

MPEG-2 standards, a general overview of which was provided by Angshuman 

Saha and Satish Soman in U.S. Patent No. 6,404,817 in 1997 (“Saha”).  Ex. 1005 

(Saha), 1:64-66; 2:5-13.  As explained in Saha, MPEG includes a set of methods 

that address “compression and decompression of full motion video images.”  Id., 
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1:64-66. 

 As Saha explains, by 1997, there were two “predominant MPEG 

standards,” commonly referred to as “MPEG-1” and “MPEG-2.”  Ex. 1005, 2:5-

14.  “The MPEG-1 standard generally concerns inter-field data reduction using 

block-based motion compensation prediction (MCP), which generally uses 

temporal differential pulse code modulation (DPCM)” Id., 2:6-9.  “MPEG-2 

standard is similar to the MPEG-1 standard, but includes extensions to cover a 

wider range of applications, including ... HDTV.”  Id. at 2:5-14; see also Ex. 1008 

(Baron) (describing in 1994 the MPEG-2 standard); Ex. 1009 (MPEG-2 Standard).  

As explained in the MPEG-2 Standard (also published as ITU-T H.262), “[a]ll 

MPEG-2 Video decoders that comply with currently defined profiles and levels are 

required to decode MPEG-1 constrained bitstreams” and “[i]n most instances, 

MPEG-2 represents a super-set of MPEG-1.”  Id. at 157.  For purposes of assessing 

the validity of the challenged claims of the ’109 patent, as set forth in my opinions 

below, the technical differences of MPEG-1 and MPEG-2 are not material, as both 

standards involve compression and decompression of video frames, as I explain 

below. 

 Both MPEG-1 and MPEG-2 (collectively “MPEG”) provide 

compression by generating compressed “frames” from video data.  In MPEG, 

frames are formally defined as “spatial information of a video signal.”  Ex. 1009 at 
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14 (“A frame contains lines of spatial information of a video signal. For 

progressive video, these lines contain samples starting from one time instant and 

continuing through successive lines to the bottom of the frame. For interlaced 

video, a frame consists of two fields, a top field and a bottom field. One of these 

fields will commence one field period later than the other.”).  In other words, 

frames represent the still images that are ordered in a sequence to produce a video 

or animated sequence.   

 MPEG compression produces a stream of compressed frames using 

various encoding techniques.  As explained in Saha, MPEG compression produces 

three types of compressed frames called “I frames,” “P frames,” and “B frames”: 

An MPEG stream includes three types of pictures, referred 

to as the Intra (I) frame, the Predicted (P) frame, and the 

Bi-directional Interpolated (B) frame. The I (intra) 

frames contain the video data for the entire frame of video 

and are typically placed every 10 to 15 frames. Intraframes 

provide entry points into the file for random access, and 

are generally only moderately compressed. Predicted 

frames are encoded with reference to a past frame, i.e., a 

prior Intraframe or Predicted frame. Thus P frames only 

include changes relative to prior I or P frames. In general, 
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P frames receive a fairly high amount of compression and 

are used as references for future P frames. Thus, both I and 

P frames are used as references for subsequent frames. Bi-

directional pictures include the greatest amount of 

compression and require both a past and a future reference 

in order to be encoded. Bi-directional frames are never 

used as references for other frames. 

Ex. 1005 (Saha), 2:19-38; 1:64-2:1 (“The compression standard referred to as 

MPEG (Moving Pictures Experts Group) compression is a set of methods for 

compression and decompression of full motion video images which uses the 

interframe and intraframe compression techniques described above.”). 

 MPEG also defines how a compressed MPEG stream is decoded (i.e. 

decompressed) using MPEG decoders, which essentially reverse the encoding 

process to reconstruct and display the video stream data.  Ex. 1005 (Saha), 1:64-

66; see also id. at 4:9-13 (“The final compressed video data is then ready to be 

transmitted ... over a transmission medium for reception and decompression by a 

remotely located decoder.”); 4:51-58 (“The video decoding process is generally 

the inverse of the video encoding process and is employed to reconstruct a motion 

picture sequence from a compressed and encoded bitstream.”); 4:63-5:4 (“When 

the MPEG decoder receives the encoded stream, the MPEG decoder reverses the 
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above operations. Thus the MPEG decoder performs inverse scanning to remove 

the zigzag ordering, inverse quantization to de-quantize the data, and the inverse 

DCT to convert the data from the frequency domain back to the pixel domain. The 

MPEG decoder also performs motion compensation using the transmitted motion 

vectors to re-create the temporally compressed frames.”); 5:43-45 (“A display 

processor retrieves the picture data for display by an appropriate display device, 

such as a TV monitor or the like.”); 5:28-37 (“After all of the macroblocks have 

been processed by the decoder, the picture reconstruction is complete. … As noted 

above, the frames may also need to be re-ordered before they are displayed in 

accordance with their display order instead of their coding order. After the frames 

are re-ordered, they may then be displayed on an appropriate display device.”).   

C. Asymmetric Digital Subscriber Line 

 By the mid-1990s, broadband transmission technology such as ADSL 

(“Asymmetric Digital Subscriber Line”) had been developed, which segregated 

data transmissions across separate channels so that bandwidth could be utilized as 

efficiently as possible.  Ex. 1006 (Chen), 68 (“It has been almost a decade since the 

original proposal of ADSL was brought to the attention of a telecommunication 

standards body.  During that time, the idea of ADSL has been modified and refined 

to fit market demand, many generations of ADSL chip set have been developed, 

and numerous trials has been conducted to prove its viability.”); id. at 69 (“Adding 
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asymmetry to a DSL opened a new dimension to be considered with the system 

configuration….  More recently, ADSL has been considered as an ideal vehicle for 

Internet access and telecommuting applications.”). 

 ADSL is a broadband transmission system that was typically used for 

broadband Internet access during the late 90s and early 2000s.  Id., 68-69.  ADSL 

“add[s] asymmetry to a DSL” by using an upstream channel and a downstream 

channel with different bitrates.  Id., 69 (explaining how ADSL was “proposed as 

having ... an upstream control channel of 16-64 kb/s, occupying the frequency 

band between 10kHz to 50kHz, and a downstream channel of 1.544 Mb/s, 

occupying the frequency band between 100 and 500 kHz.”  Id.  As Chen explains 

in “The Development and Standardization of Asymmetrical Digital Subscriber 

Line,” IEEE Communications Magazine (May 1999), ADSL provides one 

bandwidth (upstream) of 16-64 kb/s, and a second bandwidth (downstream) of 

1.544 Mb/s.  As noted in Chen, such asymmetry is “well suited” for “video-on-

demand” applications where the upstream control data require less throughput than 

the downstream video data.   

 As the ’109 patent acknowledges, it was known that DSL provides a 

“first bandwidth” for transmitting user input data from the client device to the 

server and a “second bandwidth” for transmitting a compressed imaged from the 

server to the client device, where the bandwidths are “asymmetric.”  Ex. 1001 
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(’109), 6:14-16; see also claims 2, 14.   

VIII. OVERVIEW OF THE ’109 PATENT 

A. Alleged Problem 

 The ’109 patent describes its “Field of Invention” as follows: 

The present invention generally relates to computer 

systems.  More particularly, the present invention relates 

to computer graphics and a graphical image display 

system that use a visual server to generate and transmit 

images to a client. 

Ex. 1001 (’109), 1:29-33.  As shown in annotated Figure 1 below, the image 

display system 10 includes visual server 12 (blue) that communicates with a 

plurality of client devices 16, 18, and 20 (red): 
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Id., Figure 1.1  The ’109 patent acknowledges that various existing systems used a 

client and server to “process and render images at a client display with the 

1 Unless otherwise noted, I have added the color annotations appearing in figures in 

this declaration.  For consistency, I have used the same color to indicate the same 

element or component across figures (e.g., servers are consistently identified in 

blue). 
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assistance of server resources.”  Id., 1:56-57.  According to the 109 patent, 

however, existing client-servers employing image transmission “require[] a 

relatively high bandwidth connection even if real-time image compression and 

decompression is employed.”  Id. 1:58-61.  In existing systems, according to the 

’109 patent, “the image processing does not decrease the storage or processing 

requirements of the client … the server does not provide true image generation 

services. Rather, the server functions primarily as a database server.”  Id. 1:59-2:1.  

Consequently, the ’109 patent states that existing systems “make[] inefficient use 

of available transmission bandwidth and available client storage and computing 

resources, and the client resources are taxed.”  Id. 2:64-67.  The ’109 patent thus 

seeks to provide “an improved system and method of displaying images on a client 

consumer device utilizing the resources of a visual server....”  Id., 3:34-37. 

B. Alleged Invention 

 Despite the discussion in the ’109 patent’s specification noted above, 

the claims of the patent do not address any of the foregoing issues.  Specifically, I 

understand that the Patent Owner told the Court in its complaint in the -01432 

Action (in which the ’109 patent is asserted) that during prosecution it had 

removed from the claims of the ’109 patent requirements such as “image-

modifying data,” “predetermined durations,” and the requirement for a client 

device that does not perform “three-dimensional graphics processing” that had 
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been recited in the claims of the parent patent to the ’109.  Ex. 1017 ¶¶ 32-35.  

Patent Owner removed, in other words, the requirements that purportedly 

addressed the alleged problems in the prior art identified by the specification.  I 

note that none of these requirements are present in the issued ’109 patent claims. 

 Nor are the claims of the ’109 patent new.  Rather, the claimed 

solution merely recites the routine steps of hosting an interactive application at a 

server, receiving at the server user input signals from a client device, updating the 

state of the application based on the received user input signals, generating updated 

images at the server, compressing those images, and sending those images to the 

client where the images can be decompressed and displayed.  See, e.g., Ex. 1001, 

claim 1.  As explained below, this purported invention was already disclosed and 

well-known prior to the filing of the ’109 patent.    

C. The Challenged Claims 

 I have been asked to render my opinions about the patentability of 

claims 1-18.  Independent claim 1 of the ’109 patent is shown below: 

1[Preamble] 1. A method of hosting an interactive 

software application comprising: 

1[a] running at a server the interactive software 

application; 
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1[b] receiving at the server user input signals from a 

client device, wherein the user input signals are used to 

control updating of the state of the interactive software 

application; 

1[c] generating at least one updated image at the server in 

response to updating the state of the interactive software 

application;  

1[d] and compressing the at least one updated image and 

transmitting the compressed updated image to the client 

device, wherein the server transmits the updated image as 

a compressed frame that can be decompressed and 

displayed as an updated image at the client device. 

 The challenged dependent claims merely add well-known features, 

such as using asymmetric bandwidths (e.g., claim 2); or receiving user input data 

and transmitting compressed images “with a plurality of client devices” (e.g., claim 

4).  However, as I explain below, all the challenged claims are unpatentable over 

the prior art.    

IX. CLAIM CONSTRUCTION 

 For purposes of my analysis in this Declaration, I have given the 

claim terms their ordinary meaning in light of the entire intrinsic record—the claim 



24 
 

language, specification, and prosecution history.  I have considered whether any 

claim term has been defined in the specification, and for those terms which lack a 

definition in the specification, I have similarly applied the ordinary meaning that 

one skilled in the art would have applied at the time the ’109 patent was filed. 

 I reserve the right to identify terms for construction to respond to any 

constructions that Patent Owner may submit.  

X. OVERVIEW OF THE PRIOR ART 

A. Wiltshire 

 Wiltshire discloses a “computer gaming system and method of 

operation ... that both drastically reduce the cost of gaming stations and allow 

contemporaneous access to multiple game programs from a single gaming station.”  

Ex. 1004, Abstract.  Like the ’109 patent, Wiltshire discloses a client-server system 

that generates graphics on a server, compresses those graphics, and transmits the 

rendered graphics to one or more clients for display.  Figure 1D of Wiltshire shows 

a server (110) hosting gaming programs: 
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Ex. 1004, Figure 1D (showing server 110 in blue and a plurality of clients 120 in 

red).  Figure 2 summarizes the main operation of the system of Wiltshire:    



26 
 

 

 As Figure 2 shows (e.g., in step 210), Wiltshire’s server executes a 

“game program.”  Id., Fig. 2.  The server receives user “input commands” from a 

client.  Id., (Steps 250, 260).  Based on the received commands, the server updates 

the state of the game program.  Id., 7:40-43 (“In stage 270, game program 122 

processes the input command and updates the state of the game accordingly.”).  
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Based on the updated game state, the server generates an updated image, which is 

then sent as compressed MPEG “video stream” to the client.  Id., 8:61-65 (“Game 

program 112, then responds to input command 112 by updating the state of the 

game and possibly modifying the image displayed on screen 140.”); Fig. 2 (Step 

230).  Wiltshire explains that to reduce bandwidth requirements, the server may 

also compress the video stream before transmitting it to the one or more clients, 

including by compressing the graphics into an MPEG stream.  Ex. 1004, 7:13-18 

(“In stage 230, an image is sent from server/host computer 110 to client/terminal 

computer 120. The image may include any type of graphical information including 

a bitmap, a JPEG file, a TIFF file or even an encoded audio/video stream such as a 

compressed video MPEG stream.”);2 7:62-64 (“This bandwidth requirement can 

be further reduced using data compression techniques ....”).  Finally, the client 

device receives and displays the graphics on the client’s display.  Id., 7:25-27 

(“Client/terminal program 120 then causes the images to be displayed on a screen 

of the client/terminal computer 120.”); Figure 2 (Steps 235, 240).  

B. Chen 

 Chen describes the well-known asymmetrical digital subscriber line 

2 In this declaration, I have added emphases appearing in quotations unless 

otherwise indicated. 
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(“ADSL”), which is a common type of a digital subscriber line (“DSL”) and had 

been known for a decade before the ’109 patent.  Ex. 1006 (Chen), Abstract 

(noting in 1999 that “[i]t has been almost a decade since the original proposal of 

ADSL was brought to the attention of a telecommunication standards body.  

During that time, the idea of ADSL has been modified and refined to fit market 

demand, many generations of ADSL chip set have been developed, and numerous 

trials have been conducted to prove its viability”).  

 ADSL is “a broadband transmission system” built upon conventional 

telephone connections.  Id., 68.  ADSL “add[s] asymmetry to a DSL” by using an 

upstream channel and a downstream channel with different bitrates and is 

considered “an ideal vehicle for Internet and telecommuting applications.”  Id., 69.  

Specifically, Chen discloses that ADSL was “proposed as having … an upstream 

control channel of 16-64 kb/s, occupying the frequency band between 10kHz to 

50kHz, and a downstream channel of 1.544 Mb/s, occupying the frequency band 

between 100 and 500 kHz.”  Id.   

 As noted in Chen, ADSL is “an ideal vehicle for Internet access,” and 

“well suited” for “video-on-demand” applications like Wiltshire where the 

upstream control signals require less throughput than the downstream video data.  

Id.  ADSL is thus well-suited for a system such as Wiltshire. 
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C. Saha 

 Saha provides an overview of the “two predominant MPEG 

standards” in 1997, commonly referred to as “MPEG-1” and “MPEG-2.”  Ex. 

1005, 1:64-5:56.  As explained in Saha, these MPEG standards include 

“compression and decompression of full motion video images.”  Id., 1:64-2:1.  I 

further describe the MPEG standard described in Saha in Section VII, above. 

D. PC Magazine 

 PC Magazine was a well-known print magazine describing personal 

computer systems, including Intel processor and Mac-based laptop computers, 

which Wiltshire contemplates using as the client devices.  Ex. 1004 (Wiltshire) 

5:14-17 (“Client/terminal computers 120 can also be any type of cost effective 

special purpose or general purpose computer such as an Intel® x86 or Pentium® 

based computer, a Mac® PowerPC computer, a Sun® SPARC®, etc.”).  The 

September 21, 1999 issue of PC Magazine describes various laptops that could be 

used as client devices in the Wiltshire system, including an Apple Mac iBook 

laptop:  
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 Ex. 1007 (PC Magazine), 9.  As shown above, the Apple iBook, announced at the 
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“MacWorld trade show,” used a 300-MHz PowerPC G3 processor,3 ran “MacOS” 

as its operating system, and included 11 Mbps (megabits per second) wireless 

technology to allow users to “roam up to 150 feet from [the] base stations.”  Id.   

XI. SPECIFIC GROUNDS FOR PETITION 

 In this section, I set forth my analysis explaining why the challenged 

claims are invalid over the prior art.  I have organized my opinions as follows: 

 Ground I:  In Ground I set forth below, I conclude that claims 1, 3-

13, and 15-18 are obvious in view of Wiltshire and Saha.   

 Ground II:  In Ground II set forth below, I have concluded that 

claims 2 and 14 are obvious in view of Wiltshire, Saha, and Chen.  Claim 2 and 14 

depend on claims 1 and 13, respectively.  Thus, my analysis in Ground I is 

incorporated into Ground II.  As described below, Chen discloses the additional 

limitations of claims 2 and 14 (which additionally require “asymmetric” 

bandwidths), and a POSITA would have been motivated to combine the teachings 

of Chen with Wiltshire and Saha to render obvious claims 2 and 14. 

3 The G3 processor is the name of the third generation PowerPC processor.  See 

Ex. 1021 (Esfahani), 3:23-25 (“Microprocessor 10 may be ... a ‘G3’ PowerPC 

processor....”); Ex. 1019 (PowerPC), Abstract (G3 is a “third-generation PowerPC 

microprocessor”). 
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 Ground III:  In Ground III set forth below, I conclude that claims 6, 

11, and 12 are also obvious in view of Wiltshire, Saha, and PC Magazine.  If 

Patent Owner argues that Wiltshire does not disclose the “mobile device” 

limitations of claims 6, 11, and 12, these claims would also have been obvious in 

view of the combination of PC Magazine with Wiltshire and Saha, as I explain 

below.  Claim 6 depends on claim 1, and claims 11 and 12 depend on claim 8.  

Ground III thus incorporates my analysis set forth in Ground I for these claims. 

A. Ground I:  Claims 1, 3-13, and 15-18 are rendered obvious by 
Wiltshire and Saha 

1. Claim 1  

a. 1[preamble]: “A method of hosting an interactive software 
application comprising:” 

 To the extent the preamble is limiting, Wiltshire discloses the 

preamble. 

 Wiltshire discloses hosting an interactive software application (a 

“gaming program”) on a “server/host computer.”  Ex. 1004, Abstract (“A patron of 

a client/terminal computer can access any of the gaming programs executed on 

the server/host computer.”); 7:8-9 (“Initially, game program 112 is executed on 

server/host computer 110 in stage 210”); Fig 2. (stage 210 describing the step of 

“execut[ing] game program on server”); 2:35-44 (“This functionality is 

implemented by executing various gaming and related game management 

programs exclusively on a server/host computer….”).      
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 Wiltshire explains that the hosted gaming programs are “interactive 

software applications.”  The gaming programs may include games “such as faro, 

monte, roulette,” games of strategy or skill “such as chess, checkers, 

backgammon,” and interactive video games “such as Doom, Pong, Packman, [and] 

Myst.”  Ex. 1004, 1:26-43.  The users or patrons interact with the gaming programs 

on the server by sending input commands “such as mouse movements, mouse 

clicks or keystrokes” from a client device to the server running the game program, 

which are used by the game program to “determine[] which images are to be 

displayed on a screen of the client/terminal computer….”  Ex. 1004, 5:57-65.  

Thus, the gaming programs described in Wiltshire are interactive software 

applications.      

 Accordingly, I conclude that Wiltshire discloses the preamble.     

b. 1[a]:  “running at a server the interactive software application;” 

 Wiltshire discloses this limitation.   

 Wiltshire discloses a computer gaming system with a “server/host 

computer” (“a server” as claimed) as shown below as box 110: 
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Ex. 1004, Figure 1A; 3:62-66 (“A computer gaming system 100, in accordance to 

one embodiment of the invention, is shown in FIG. 1A.  Computer gaming system 

100 includes a server/host computer 110 connected to a plurality of remote 

client/terminal computers 120 via network interface 115 and communication 

pathways 130.”); Figure 1D (depicting server/host computer 110). 

 Wiltshire discloses that its server “exclusively” executes the 

interactive software program (i.e., Wiltshire’s gaming programs), and thus 

discloses running at the server the interactive software program.  Ex. 1004, 2:35-39 

(“This functionality is implemented by executing various gaming and related 

game management programs exclusively on a server/host computer connected to 
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a plurality of remote client/terminal computers via communication pathways.”); 

Abstract (“A patron of a client/terminal computer can access any of the gaming 

programs executed on the server/host computer.”); 7:8-9 (“Initially, game 

program 112 is executed on server/host computer 110 in stage 210”); Fig 2. (stage 

210 describing the step of “execut[ing] game program on server”).    

 As explained above, a POSITA would understand that the gaming 

program is an interactive software application because a player interacts with the 

gaming program in order to play it.  See Section XI(A)(1)(a) (1[preamble]).      

 Accordingly, I conclude that Wiltshire discloses this limitation.     

c. 1[b]:  “receiving at the server user input signals from a client 
device, wherein the user input signals are used to control 
updating of the state of the interactive software application;” 

 Wiltshire discloses this limitation.   

 First, Wiltshire discloses “receiving at the server user input signals 

from a client device.”  In particular, Wiltshire discloses that its server receives user 

input signals such as mouse or keyboard inputs, or other “input commands” from a 

client device (e.g., such as client/terminal computer 120 with display 140 in Figure 

1A), as shown below in Figure 2 and the corresponding descriptions:  
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Ex. 1004, Figure 2.  

 As shown in the stage labeled 250 in Figure 2 above, Wiltshire 

discloses that an “input command” is detected at the client device.  Ex. 1004, 7:27-

30 (“Stage 250 then determines whether an input command has been entered by 
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the patron using client/terminal computer 120, in which case operation 200 

proceeds to stage 260.”).  The input command “may be a keystroke, movement or 

clicking of the mouse, a voice activated command or even the clicking of a ‘virtual 

button’ on a touch screen.”  Id., 7:31-34.  Thus, the input command (keystrokes, 

mouse clicks, or other input commands) detected at the client device are “user 

input signals” as claimed.   

 Next, as shown in the stage labeled 260 in Figure 2, “the 

client/terminal program 122 causes the input command detected in stage 250 to be 

transmitted back to server/host computer 110 via communication pathways 130.”  

Id., 7:34-37.  Once the input command is transmitted from the client terminal to the 

server, “[t]he command is thus received by the server/host interface program 114, 

that, in turn, passes the command back to game program 112.”  Id., 7:39-41.  Thus, 

Wiltshire discloses “receiving at the server user input signals from a client device.”    

 Second, Wiltshire discloses that “the user input signals are used to 

control updating of the state of the interactive software application.”  In particular, 

the input commands (i.e., user input signals) received by the server are passed to 

the game program (the interactive software application) to control updating the 

state of the game program.  Wiltshire describes at stage 270 of Figure 2 that “game 

program 112 processes the input command and updates the state of the game 

accordingly.”  Id., 7:42-43; see also 8:61-63 (“Game program 112, then responds 
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to input command 112 by updating the state of the game and possibly modifying 

the image displayed on screen 140.”); 5:57-65 (“[I]nput commands such as mouse 

movements, mouse clicks or keystrokes or lever activation detected by the 

client/terminal computer are sent directly to the server/host based game program 

for context interpretive processing.”); 12:44-51 (“[I]n response to the input 

command, the execution of the computer gaming program on the server/host 

computer is altered”); 13:51-59 (“[I]n response to the input command, altering the 

execution of the computer gaming program on the server/host computer”).    

 In sum, Wiltshire discloses “receiving at the server [Wiltshire’s 

server/host computer] user input signals from a client device [input commands 

including keystrokes or mouse clicks detected at the client], wherein the user input 

signals are used to control updating of the state of the interactive software 

application [the input commands update the game state of the game program 

running on the server].”      

 Accordingly, I conclude that Wiltshire discloses this limitation.    

d. 1[c]:  “generating at least one updated image at the server in 
response to updating the state of the interactive software 
application;” 

 Wiltshire discloses this limitation. 

 As explained above in limitation 1[b], Wiltshire discloses updating the 

state of the interactive software application by updating the state of the gaming 
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program in response to the user input commands sent by the client.  See Section 

XI(A)(1)(c) (limitation 1[b]).   

 Wiltshire further discloses that once the state of the game is updated 

in response to the client’s input commands, the server may generate updated 

images in response to the updated game state, as shown in Figure 2 and its 

corresponding descriptions: 
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Ex. 1004, Figure 2.  

 Wiltshire discloses that “[i]n stage 270, game program 112 processes 

the input command and updates the state of the game accordingly. Once the 

command has been processed, operation 200 proceeds back to stage 210 for further 
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execution of the game program 112.”  Id., 7:41-45.   

 Next, the operation of the game program proceeds to stage 220, 

during which the game program on the server “determines whether an image is to 

be displayed on the screen of client/terminal computer 120, in which case 

operation 200 proceeds to stage 230.”  Id., 7:9-12; see also id., 5:59-65 (“[T]he 

game program determines which images are to be displayed on a screen of the 

client/terminal computer ....”).   

 The determination of whether an image is to be displayed at stage 220 

includes deciding whether to “update” the image.  As shown in Figure 2, stage 220 

will “display/update [the] image” in response to updates to the state of the game.  

Id., Figure 2 (stage 220).  Wiltshire explains that the decision to update an image is 

tied to the updated game state.  Id., 8:61-63 (“Game program 112, then responds to 

input command 112 by updating the state of the game and possibly modifying the 

image displayed on screen 140.”).  Thus, a POSITA would understand from the 

disclosure above that the game program at the server will determine whether to 

generate an updated image in response to the updated game state.    

 Wiltshire further makes clear that the updated image is generated by 

the server.  Ex. 1004, 7:8-9 (“Initially, game program 112 is executed on 

server/host computer 110 in stage 210.”); 7:18-20 (“[t]he image is generated by 

game computer program 112 and passed to server/host interface program 114”); 
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2:45-46(“display generation programs are executed entirely on the server/host 

computer”); 5:44-46 (“Game program 112 is any type of gaming program that runs 

on an operating system 116 executed on server/host computer 110.”); 2:35-39 

(“This functionality is implemented by executing various gaming and related 

game management programs exclusively on a server/host computer”).  Because 

the server is responsible for executing the game program itself, when the updated 

image is generated by the game program, the server generates the updated image.   

 Finally, I note that Wiltshire has more disclosure of “generating at 

least one updated image at the server in response to updating the state of the 

interactive software application” than the ’109 patent specification itself.  The ’109 

patent specification lacks any description of “the state of the interactive software 

application”; indeed, the word “state” does not appear anywhere in the ’109 patent 

specification.  See generally Ex. 1001.   

 Accordingly, I conclude that Wiltshire discloses this limitation.    

e. 1[d]:  “and compressing the at least one updated image and 
transmitting the compressed updated image to the client device, 
wherein the server transmits the updated image as a compressed 
frame that can be decompressed and displayed as an updated 
image at the client device.” 

 The combination of Wiltshire and Saha discloses this limitation.    

 First, Wiltshire discloses “compressing the at least one updated image 

and transmitting the compressed updated image to the client device.”  In particular, 
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Wiltshire discloses that after an image is “update[d]” at stage 220 of Figure 2 

(which is updated in response to the updated game state as described above in 

limitation 1[c]), the operation proceeds to stage 230, where the updated image “is 

sent from server/host computer 110 to client/terminal computer 120.”  Ex. 1004, 

7:13-14.  Wiltshire explains that to reduce bandwidth requirements, the server may 

compress the updated image as “a compressed video MPEG Stream.” Id., 7:15-18 

(“The image may include any type of graphical information including a bitmap, a 

JPEG file, a TIFF file or even an encoded audio/video stream such as a 

compressed video MPEG Stream.  The image is generated by game computer 

program 112 and passed to server/host interface program 114.”); see also id., 7:62-

64 (explaining that the “bandwidth requirement can be reduced using data 

compression techniques”).  The ’109 patent identifies MPEG as a specific example 

of image compression.  Ex. 1001 (’109) at 6:56-62. 

 Second, Wiltshire combined with Saha discloses “wherein the server 

transmits the updated image as a compressed frame that can be decompressed and 

displayed as an updated image at the client device.”   

 As explained above, Wiltshire discloses that the updated images may 

be transmitted to the client as “a compressed video MPEG stream,” and the client 

“causes the image[s] to be displayed on a screen of the client/terminal computer.”  

Ex. 1004, 7:15-18, 7:26-27.  A POSITA would understand from Wiltshire that the 
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client device must therefore decompress (or decode/restore) the compressed MPEG 

stream (including the compressed image frame) because without decompression, 

the compressed MPEG stream would not be able to be displayed at the client as 

described in Wiltshire.  In other words, because Wiltshire discloses that the client 

can display a compressed video MPEG stream, a POSITA would understand that 

the client is configured to decompress the received MPEG stream.  

 While Wiltshire does not discuss the details of decompressing the 

compressed frames at the client, Wiltshire is written for a POSITA, and therefore 

did not need to include this detail.  A POSITA would already have known that a 

compressed MPEG stream consists of compressed frames, and that to display a 

compressed MPEG stream at the client, the client would decompress the received 

stream to display the video stream at the client, as Saha confirms in its description 

of the predominant MPEG standards at the time of Wiltshire.  See, e.g., Ex. 1005 

(Saha) at 1:64-2:4; 2:5-14; 2:15-38; 4:9-12; see also Ex. 1008 (Baron) (further 

evidencing the knowledge of a POSITA regarding MPEG compression and 

decompression); Ex. 1009 (further evidencing knowledge of a POSITA of the 

MPEG standard). 

 I also note that the ’109 patent does not describe the details of the 

MPEG standard, such as decompressing a compressed frame.  Instead, like 

Wiltshire, the ’109 patent merely mentions the MPEG standard, and assumes a 
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POSITA would be able to understand that the MPEG standard includes 

decompressing compressed frames from his or her common knowledge.  

 In other words, details about decompression were already within the 

knowledge of a POSITA and would clearly have been understood by a POSITA 

from reading Wiltshire’s disclosure that the updated image can be a compressed 

MPEG stream.   

 A POSITA’s knowledge of the MPEG standard is confirmed by Saha, 

which describes in 1997 the details of the predominant MPEG standards at that 

time (i.e., roughly contemporaneous with Wiltshire, and well before the ’109 

patent).  See Section VII.  In particular, Saha provides an overview of the two 

“predominant MPEG standards” at the time of Wiltshire’s filing in 1998, called 

MPEG-1 and MPEG-2.  Ex. 1005, 2:5-14 (explaining that the “MPEG-2 standard 

is similar to the MPEG-1 standard, but includes extensions to cover a wider range 

of applications, including … HDTV”). 

 Saha discloses that in these MPEG standards, an encoded MPEG 

stream is a sequence of compressed “frames” (also called “pictures”).  Ex. 1005 

(Saha), 2:19-35 (“MPEG compression ... encode[s] or compress[es] frames in the 

sequence....  An MPEG stream includes three types of pictures, referred to as the 

Intra (I) frame, the Predicted (P) frame, and the Bi-directional Interpolated (B) 

frame.  The I (intra) frames ... are generally only moderately compressed.  
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Predicted frames ... receive a fairly high amount of compression.... Bi-directional 

pictures include the greatest amount of compression....”); 1:64-2:1 (“The 

compression standard referred to as MPEG (Moving Pictures Experts Group) 

compression is a set of methods for compression and decompression of full motion 

video images which uses the interframe and intraframe compression techniques 

described above.”). 

 A POSITA would understand that a video stream is a sequence of 

frames (or pictures), where each frame is an image of a video sequence.  Ex. 1005 

(Saha), 9:47-50 (“The compressed video bitstream stored in the video buffer 

consists of ‘slices’ each representing a horizontal section of an image frame.”); see 

also 2:24-26 (“The I (intra) frames contain the video data for the entire frame of 

video”).  For example, a POSITA would understand that a short clip of an 

animated cartoon generated by a video game is made up of multiple still images 

displayed in sequential order.  Therefore, a POSITA would understand that a frame 

of a video stream in MPEG is an image.    

 Saha further discloses that MPEG decoders—which may be located 

remotely from the encoder—receive the compressed frames and decompress the 

compressed frames for display.  Specifically, Saha explains that “[t]he 

compression standard referred to as MPEG (Moving Pictures Experts Group) 

compression is a set of methods for compression and decompression of full 
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motion video images ….”  Ex. 1005 (Saha), 1:64-66; see also id. at 4:9-13 (“The 

final compressed video data is then ready to be transmitted ... over a transmission 

medium for reception and decompression by a remotely located decoder.”); 4:51-

58 (“The video decoding process is generally the inverse of the video encoding 

process and is employed to reconstruct a motion picture sequence from a 

compressed and encoded bitstream.”); 4:63-5:4 (“When the MPEG decoder 

receives the encoded stream, the MPEG decoder reverses the above operations. 

Thus the MPEG decoder performs inverse scanning to remove the zigzag ordering, 

inverse quantization to de-quantize the data, and the inverse DCT to convert the 

data from the frequency domain back to the pixel domain. The MPEG decoder also 

performs motion compensation using the transmitted motion vectors to re-create 

the temporally compressed frames.”); 5:43-45 (“A display processor retrieves the 

picture data for display by an appropriate display device, such as a TV monitor or 

the like.”); 5:28-37 (“After all of the macroblocks have been processed by the 

decoder, the picture reconstruction is complete. … As noted above, the frames may 

also need to be re-ordered before they are displayed in accordance with their 

display order instead of their coding order. After the frames are re-ordered, they 

may then be displayed on an appropriate display device.”).  In other words, Saha 

makes clear that MPEG includes decoding (i.e., decompression) as well as 

compression.  MPEG compression uses algorithms (such as motion estimation and 
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discrete cosine transform) to encode the frames to reduce the total size of the 

frames, and thus necessarily includes algorithms to decode the encoded frames for 

display. 

 As Saha confirms in the passages cited above (e.g., as cited in ¶¶ 87-

90), a POSITA would have known that MPEG includes “compressed frames” and 

provides a method for both compression of frames and decompression of 

compressed frames.  Indeed, the ’109 patent admits that MPEG was already an 

“industry standard” form of video compression that was “already present” in client 

devices before the patent.  Ex. 1001, 9:32-38 (“The use of industry standard image 

compression protocol such as MPEG allows us to make use of facilities that are 

already present in most clients.”); see also Ex. 1008 (Baron); Ex. 1009 (MPEG 

Standard).  Thus, a POSITA would have understood that MPEG was well known 

and widely used to compress and decompress image or video data years before the 

’109 patent. 

 A POSITA would thus have understood Wiltshire’s disclosure of “a 

compressed video MPEG Stream” as teaching compression of image frames by 

“sever/host computer 110,” transmission of those compressed frames to a 

“client/terminal computer 120,” and decompression of those compressed frames by 

the client before displaying the image.  Ex. 1004, 6:56-62, 7:13-18, 7:25-27, and 

7:62-64.   



49 
 

 At a minimum, a POSITA would have been motivated to apply Saha’s 

teaching of MPEG decompression of compressed frames to Wiltshire’s client, and 

would have had a reasonable expectation of success in doing so, for the following 

reasons.  

 First, Wiltshire expressly teaches that the system may use the MPEG 

standard for compressing the updated images that are sent to the client (Ex. 1004, 

7:15-19), and thus provides an express motivation to combine with Saha, which 

describes the predominant MPEG standards known at the time of Wiltshire, 

including additional details on how MPEG (including both MPEG-1 and MPEG-2) 

includes decompressing compressed frames.  If Patent Owner argues that a 

POSITA would not already have known that MPEG streams must be 

decompressed, at a minimum a POSITA would have been motivated to look to 

Saha for those additional details.  As explained above, Wiltshire explains that the 

server compresses the image into an MPEG stream that is later displayed at the 

client device, and Saha teaches that the MPEG standard includes compressed 

frames and decompression of the compressed frames at a remotely-located device 

for display.  Ex. 1004, 7:15-18; Ex. 1005 (Saha), 2:21-35; 4:9-13.  Wiltshire’s 

teaching to display at a client device frames that had been compressed by a server 

using MPEG would thus have motivated a POSITA to incorporate Saha’s teaching 

to decompress the compressed frames of an MPEG video stream sent by a server in 
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order to display those image at the client.   

 Second, decompressing an MPEG stream at the client is one of just a 

finite number of identified and predictable solutions known to a POSITA.  Given 

Wiltshire’s disclosure that the images are sent to the client using a compressed 

MPEG video stream for display on the client, a POSITA would have recognized 

that decompressing the stream using MPEG such that the image can be displayed 

at the client would have been an obvious (if not the only) choice.  Without 

decompressing the MPEG stream, the received stream would be useless, and 

certainty would not be able to be displayed at the client display.  Thus, at a 

minimum, having read Wiltshire’s express teaching to compress an image using 

MPEG and transmit the compressed image to the client for display, it would have 

been obvious to try decompressing that image also using the same MPEG standard 

so that it can in fact be displayed, as described in Saha. 

 Third, there would have been a reasonable expectation of success in 

applying Saha’s teachings of MPEG’s decompression of a compressed frame to the 

teachings of Wiltshire.  Wiltshire describes using MPEG to reduce the bandwidth 

when sending a video stream to the client.  Saha’s teaching of how MPEG includes 

compressed frames and decompression of those frames would be used for its 

intended purpose of providing compression for various applications such as 

HDTV, DVDs, and video games.   Ex. 1005 (Saha) at 2:10-13; 5:46-56.  The 
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combination thus uses MPEG in the intended manner as both Saha and Wiltshire 

instruct—to reduce the bandwidth requirements when sending a video stream from 

a video source to another device like a client device.  Ex. 1004 (Wiltshire), 7:62-65 

(“This bandwidth requirement can be further reduced using data compression 

techniques….”); Ex. 1005 (Saha), 4:9-13 (“The final compressed video data is then 

ready to be transmitted ... over a transmission medium for reception and 

decompression by a remotely located decoder.”).  Given that MPEG has been 

widely used to compress and decompress images in video applications including 

video games, a POSITA would understand that MPEG would also work for video 

games involving video graphics, including the video game system of Wiltshire.  

Thus, a POSITA would have fully expected that MPEG decompression of 

compressed frames would work as intended in Wiltshire and produce the 

predictable result of reducing bandwidth requirements as explained in Wiltshire.  

Accordingly, a POSITA would have had a reasonable expectation of success in 

making this combination.  

 Finally, Saha and Wiltshire are analogous art to the ’109 patent.  I 

have been informed and understand that a reference is analogous art to the claimed 

invention if: (1) the reference is from the same field of endeavor as the claimed 

invention (even if it addresses a different problem); or (2) the reference is 

reasonably pertinent to the problem faced by the inventor (even if it is not in the 
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same field of endeavor as the claimed invention).  The ’109 patent describes its 

“Field of Invention” as follows:  “The present invention generally relates to 

computer systems.  More particularly, the present invention relates to computer 

graphics and a graphical image display system that use a visual server to generate 

and transmit images to a client.”  Ex. 1001, 1:29-33.   Saha relates to the same field 

of endeavor as the ’109 patent because Saha describes MPEG, a technology used 

for transmission of images and video, just as described in the ’109 patent.  Ex. 

1005 (Saha), 1:64-2:13; 4:9-12; Ex. 1001 (’109), 6:55-60.  Saha is also reasonably 

pertinent to the problem of the ’109 patent because, like the ’109 patent, Saha’s 

MPEG compression minimizes the bandwidth needed to transmit the images 

described in the ’109 patent.  Ex. 1005 (Saha), 1:64-2:1; Ex. 1001 (’109), 6:55-60.  

 Wiltshire also relates to the same field of endeavor as the ’109 patent 

because Wiltshire also describes a client-server system that generates images on a 

server and transmits those images to one or more clients.  Ex. 1004 (Wiltshire), 

Abstract, Figures 1D, 2.  Wiltshire is also reasonably pertinent to the problem of 

the ’109 patent because Wiltshire’s client-server system uses MPEG to minimize 

the bandwidth needed for image transmission and minimizes the need to modify or 

upgrade client devices to execute game programs.  Ex. 1004 (Wiltshire), 2:45-51; 

Ex. 1001 (’109), 6:55-62; 9:39-53.  Finally, as explained above, Wiltshire’s 

disclosure of “a compressed video MPEG Stream” points directly toward using 
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MPEG as disclosed in Saha.  Ex. 1004 (Wiltshire), 7:15-18; Ex. 1005 (Saha), 1:64-

2:13. 

 Accordingly, I conclude that Wiltshire in view of a POSITA’s 

knowledge of MPEG, or at a minimum in combination with Saha, discloses this 

limitation.    

* * * 

 For the foregoing reasons, I conclude that claim 1 is unpatentable over 

Wiltshire combined with Saha.    

2. Claim 3 

a. 3:  “The method as recited in claim 1 wherein the server is 
configured for bidirectional communications with a plurality of 
client devices, the bidirectional communication including 
receiving at the server user input signals and transmitting the 
compressed updated image.” 

 Claim 3 depends on claim 1, and as described above, the combination 

of Wiltshire and Saha renders obvious claim 1.  Wiltshire discloses the additional 

limitations of claim 3.    

 First, Wiltshire discloses a system where the “server is configured 

for … communications with a plurality of client devices.” As shown in Wiltshire’s 

annotated Figure 1D below, the server 110 (blue) communicates with a plurality of 

client devices 120 (red): 
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Ex. 1004, Figure 1D; 3:62-66 (“Computer gaming system 100 includes a 

server/host computer 110 connected to a plurality of remote client/terminal 

computers 120 via network interface 115 and communication pathways 130.”); 

4:52-59 (describing how the server is configured “to support the plurality (e.g., at 

least eight) of client/terminal computers 120.”).   

 Second, the connection between the server and the plurality of client 

devices in Wiltshire is “bidirectional” because data is transmitted both from the 

server to the client device in one direction and from the client device to the server 
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in the other direction.  Ex. 1004, 7:13-15 (“In stage 230, an image is sent from 

server/host computer 110 to client/terminal computer 120.”); 7:34-39 (“In stage 

260, client/terminal program 122 causes the input command detected in stage 

250 to be transmitted back to server/host computer 110 via communication 

pathways 130, again using network services provided by client operating system 

124 on one end and server operating system 116 on the other.”); see also Figure 2 

(showing data transmissions from the server to the client (step 230) and from the 

client to the server (step 260)).  Therefore, the server is configured for bidirectional 

communication with a plurality of client devices. 

 Third, the bidirectional communications include “receiving at the 

server user input signals and transmitting the compressed updated image.”  Id., 

7:13-15 (“In stage 230, an image is sent from server/host computer 110 to 

client/terminal computer 120.”); 7:34-39 (“In stage 260, client/terminal program 

122 causes the input command detected in stage 250 to be transmitted back to 

server/host computer 110 via communication pathways 130, again using network 

services provided by client operating system 124 on one end and server operating 

system 116 on the other.”); see also Sections XI(A)(1)(c)-(e) (describing 

Wiltshire’s disclosures of receiving user input signals and transmitting compressed 

updated images).  As discussed above in conjunction with limitation 1[d], the 

image transmitted from server 110 to the client terminal 120 is a compressed image 
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using MPEG compression.  See section XI(A)(1)(e).    

 Accordingly, I conclude that claim 3 is unpatentable over Wiltshire in 

combination with Saha.    

3. Claim 4 

a. 4:  “The method as recited in claim 1 wherein the server is 
configured to receive user input data and transmit compressed 
updated images with a plurality of client devices.” 

 Claim 4 depends on claim 1, and as described above, claim is obvious 

based on Wiltshire in combination with Saha.  Wiltshire discloses the additional 

limitations of claim 4.    

 As discussed above in connection with claim 3, Wiltshire’s server is 

“configured to receive user input data and transmit compressed updated images” to 

“a plurality of client devices.”  See Section XI(A)(2); see also Ex. 1004, 7:13-15 

(“In stage 230, an image is sent from server/host computer 110 to client/terminal 

computer 120.”); 7:34-39 (“In stage 260, client/terminal program 122 causes the 

input command detected in stage 250 to be transmitted back to server/host 

computer 110 via communication pathways 130, again using network services 

provided by client operating system 124 on one end and server operating system 

116 on the other.”); Fig. 1D; see also sections XI(A)(1)(c)-(e) (describing 

Wiltshire’s disclosures of receiving user input signals (i.e., user input data) and 
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transmitting compressed updated images).4   

 Accordingly, I conclude that claim 4 is unpatentable over Wiltshire in 

combination with Saha.    

4. Claim 5 

a. 5:  “The method as recited in claim 1 wherein at least two of the 
plurality of client devices include different device platforms.” 

 Claim 5 depends on claim 1, and as described above, claim 1 is 

obvious based on Wiltshire in combination with Saha.  Wiltshire discloses the 

additional limitation of claim 5 to a POSITA.   

 As explained above for claim 3, Wiltshire discloses a system with a 

“plurality of client devices.” See Section XI(A)(2) (claim 3). 

 Wiltshire further discloses that its plurality of client devices may 

include “different device platforms.”  For example, Wiltshire explains that the 

clients can be “any type of cost effective special purpose or general purpose 

computer such as an Intel® x86 or Pentium® based computer, a Mac® PowerPC 

4 I note that the claims of the ’109 patent recite “user input signals” (e.g., claim 1), 

“user input data” (e.g., claim 4), and “user input control signals” (e.g., claim 13).  

A POSITA would understand that each of these terms is disclosed by Wiltshire’s 

disclosure of the client’s input commands, as I describe in Section XI(A)(1)(c) 

(limitation 1[b]). 
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computer, a Sun® SPARC®, etc.  However, unlike, the server/host computer 110, 

the client/terminal computers 120 only need to have minimal storage, memory and 

processing power to ensure optimum functional operation of the overall multi-

computer system 100, since the overwhelming majority of the gaming related and 

regulated processing is performed on the server/host computer 110. As a result, the 

cost of the hardware required for each client/terminal computer 120 is greatly 

reduced with respect to prior art computer video gaming systems.”  Ex. 1004, 5:14-

26.  A POSITA would understand that Intel x86 or Pentium based computers, Mac 

PowerPC computers, and Sun SPARC computers are examples of different device 

platforms that may be used as client devices in Wiltshire’s system.  Wiltshire also 

discloses that its client terminals may use different operating systems known in the 

art.  Id., 6:55-7:6 (“Client operating system 124 is any operating system that can 

be executed on hardware 126 of client/terminal computer 120. In some 

embodiments, operating system 124 is MS-DOS®, Windows98TM or Windows 

NT® 4.0, or Windows CE®.... Alternatively, operating system 124 can be any 

Microsoft Remote Desktop Protocol (RDPTM) compatible operating system, ... Mac 

OSTM 8.5, ... or pSOS+ ... or QNX ... or VRTX Real-time Operating System, ... 

Applica U2 or Applica Workgroup, ... or any version of the X11 terminal client 

from OSI developed by MIT, or any other cost effective and functionally suitable 

operating system known in the art.”).  Therefore, Wiltshire discloses that its system 
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is designed to work with clients regardless of their device platform (hardware 

and/or software), and thus discloses that at least two of the plurality of client 

devices would include different device platforms.  See also Ex. 1004 (Wiltshire), 

claims 11, 18, 19 (requiring “at least one” of the clients to have certain hardware 

configurations, and thus contemplating that other clients can have different 

hardware configurations).  

 Based on Wiltshire’s disclosure of different device platforms for the 

client devices, a POSITA would have understood Wiltshire to disclose the use of at 

least two different device platforms as part of its plurality of clients.   

 At a minimum, a POSITA reading Wiltshire’s disclosure would have 

been motivated to use at least two client devices of different device platforms in 

connection with Wiltshire’s server and would have had a reasonable expectation of 

success in doing so for the following reasons. 

 First, a POSITA would understand that because Wiltshire’s server is 

designed to work with different client device platforms, it would be advantageous 

to use at least two different device platforms together in the same system.  As 

explained above, Wiltshire’s clients can be “any type” of hardware system running 

“any operating system,” and need only “minimal storage, memory and processing 

power to ensure optimum functional operation ... since the overwhelming majority 

of the gaming related and regulated processing is performed on the server/host 
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computer 110.”  Ex. 1004, 5:14-17; 5:19-25; 6:55-7:6.  Wiltshire explains that a 

user need only “download[] a copy of [the] client/terminal program” and “[o]nce 

installed on client/terminal computer 120, client/terminal program 122 connects to 

server/host computer interface program 114 executed on server/host computer ... 

[and] computer gaming system 100 is executed in a manner analogous to the one 

described for operation 200 of Fig. 2.”  Ex. 1004, 8:24-33.  Wiltshire thus 

contemplates flexibility in types of client device platforms.  A POSITA would 

understand that supporting a game on multiple different client device platforms 

allows more players to access and play the game, thereby potentially increasing the 

game provider’s revenue.  Given that multiple types of computers were 

commercially available at the time, a POSITA would be motivated to support 

multiple types of platforms to make the system accessible to the greatest number of 

users.  For example, video game developers frequently “port” games (e.g., Quake) 

to multiple platforms (e.g., Windows PC, Mac OS, Sega Saturn) to expand the 

customer base for their games—thus demonstrating the long-standing motivation 
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in this art to support multiple device platforms.5  Similarly, a POSITA would have 

recognized that it would be advantageous to be able to implement Wiltshire’s game 

system such that the same games may be played using different client device 

platforms.   

 Second, using at least two different device platforms as client devices 

would have been obvious to try because there was a limited number of options—

either all the devices are the same platform, or at least one is a different platform.  

Either option would have led to a reasonable expectation of success.  Wiltshire 

discloses that “any” client platform can be used, and a user need only “download[] 

a copy of [the] client/terminal program” onto the client to interact with the server.  

Ex. 1004, 8:24-33; Figs. 1C, 3; 4:43-48; 6:44-48.  Wiltshire thus contemplates a 

common interface for the server to communicate with client devices of different 

device platforms.  Thus, a POSITA would have had the full expectation that 

including at least two client devices of different device platforms would have 

operated predictably and as intended, and thus would have been obvious to try. 

5 See https://segaretro.org/Quake (“Quake is a first person shooter developed by id 

Software and was originally released for DOS computers in 1996. It was 

subsequently brought to a variety of other platforms including the Sega Saturn in 

the following year.”). 
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 Third, there would have been a reasonable expectation of success 

using at least two different device platforms as client devices for the following 

additional reasons.  As explained above, Wiltshire’s system is expressly designed 

to operate with a variety of different client device platforms.  Wiltshire’s system 

architecture is designed to run games exclusively on a server and then streaming 

the game to the clients.  Ex. 1004, 5:14-23 (“However, unlike, the server/host 

computer 110, the client/terminal computers 120 only need to have minimal 

storage, memory and processing power to ensure optimum functional operation of 

the overall multi-computer system 100, since the overwhelming majority of the 

gaming related and regulated processing is performed on the server/host computer 

110. As a result, the cost of the hardware required for each client/terminal 

computer 120 is greatly reduced with respect to prior art computer video gaming 

systems.”).  This allows for Wiltshire’s system to supporting a wide range of client 

devices that may not otherwise be able to run the game natively.  Thus a POSITA 

would have had the full expectation that including at least two client devices of 

different device platforms would have operated as intended.    

 Accordingly, I conclude that claim 5 is unpatentable over Wiltshire in 

combination with Saha.    
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5. Claim 6 

a. 6:  “The method as recited in claim 1 wherein the client device is 
a mobile device.” 

 Claim 6 depends on claim 1, and as described above, claim 1 is 

obvious based on Wiltshire in combination with Saha.  Wiltshire discloses the 

additional limitation of claim 6 to a POSITA.      

 Wiltshire discloses that the client device can be “a mobile device” 

because Wiltshire’s clients can include “wireless communication pathways” to 

“allow[] a patron to participate in a mobile gaming environment.”  Ex. 1004, 

Abstract; see also id., 13:20-25 (“at least one client/terminal computer further 

comprises: ... wireless communication pathways”).  Based on this disclosure, a 

POSITA would understand that Wiltshire’s client devices with wireless 

communication capabilities must be mobile devices in order to be used in the 

described “mobile gaming environment.”  For example, a POSITA would 

understand from this disclosure that a user/patron can use a mobile client device to 

place bets or otherwise interact with the game while moving around the casino 

floor. 

 Wiltshire’s disclosure of mobile devices is further confirmed by the 

fact that Wiltshire discloses that “[c]lient/terminal computers 120 can also be any 

type of cost effective special purpose or general purpose computer such as an 

Intel® x86 or Pentium® based computer [or] a Mac® PowerPC computer....”  Id., 
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5:14-17.  At the time of Wiltshire, a POSITA was well aware and understood that 

such computers could be, for example, laptops, and that those laptops could be 

used in a “mobile gaming environment” as Wiltshire describes.  Ex. 1007 (PC 

Magazine), 9 (describing the Apple iBook laptop with a PowerPC processor and 

wireless connectivity); Ex. 1020 (1996 PC Magazine), 7-12 (describing other 

suitable mobile laptops including Intel processor-based laptops).  Therefore, a 

POSITA would understand that Wiltshire discloses that the client device is “a 

mobile device.”      

 Accordingly, I conclude that claim 6 is unpatentable over Wiltshire in 

combination with Saha.    

6. Claim 7 

a. 7:  “The method as recited in claim 1 wherein the interactive 
software application is an interactive game that is configured to 
run at the server, which is in bidirectional communication with a 
plurality of client devices, and wherein said updating the state of 
the software application includes updating the game state of the 
interactive game.” 

 Claim 7 depends on claim 1, and as described above, claim 1 is 

obvious based on Wiltshire in combination with Saha.  Wiltshire discloses the 

additional limitations of claim 7.      

 First, as discussed in Section XI(A)(1)(b) for limitation 1[a], 

Wiltshire discloses that “the interactive software application is an interactive game 

that is configured to run at the server.”  See Section XI(A)(1)(b).   
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 Second, as discussed in Section XI(A)(2) for claim 3, the server is 

also “in bidirectional communication with a plurality of client devices.”  See 

Section XI(A)(2).   

 Finally, as discussed in Section XI(A)(1)(d) for limitation 1[c], 

Wiltshire discloses that “updating the state of the software application includes 

updating the game state of the interactive game.”  See Section XI(A)(1)(d).   

 Accordingly, I conclude that claim 7 is unpatentable over Wiltshire in 

combination with Saha.    

7. Claim 8 

a. 8[preamble]: “An image display system, comprising:” 

 To the extent the preamble is limiting, Wiltshire discloses the 

preamble.  Wiltshire discloses “an image display system,” as shown below: 
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Ex. 1004, Figure 1A (showing display 140 in red); see also Figure 1D, 2; 3:66-67 

(“Each of client/terminal computers 120 is connected to a display device 140.”); 

7:25-27 (“Client terminal program 122 then causes the image to be displayed on a 

screen of client/terminal computer 120 in stage 240.”). 

 Accordingly, I conclude that Wiltshire discloses the preamble.    

b. 8[a]:  “a server having a processor and memory configured to 
execute an interactive software application and further 
configured for:” 

 Wiltshire discloses this limitation.   

 As explained above for claim 1, Wiltshire discloses that the system 

includes a “server” (server/host computer) that runs an interactive software 
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application.  See Sections XI(A)(1)(a)-(b).   

 Wiltshire further discloses that the server can be any type of computer 

“having a processor and memory configured to execute an interactive software 

application” (e.g., a game program).  For example, the server can be a computer 

having a Pentium-based processor and 512 MB of SDRAM memory.  Ex. 1004, 

4:49-65 (“The server/host computer 110 can be any type of general purpose 

computer.... [S]erver/host computer 110 should have sufficient storage, memory 

and processing power, to support the plurality (e.g., at least eight) of 

client/terminal computers 120 ... in order to provide acceptable response time to 

random inputs from all the patrons. For instance, in some embodiments, the 

server/host computer 110 has the following hardware configuration: Pentium® II 

motherboard, 400 Mhz Pentium® II processors, 512 MB of 100 Mhz 

SDRAM....”). 

 Accordingly, I conclude that Wiltshire discloses this limitation.    

c. 8[b]:  “receiving at the server user input signals from a client 
device, wherein the user input signals are used to control 
updating the state of the interactive software application;” 

 As explained in Section XI(A)(1)(c) for limitation 1[b], Wiltshire’s 

server is configured for “receiving at the server user input signals from a client 

device, wherein the user input signals are used to control updating the state of the 

interactive software application.”  See Section XI(A)(1)(c). 
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d. 8[c]:  “generating at least one updated image at the server in 
response to updating the state of the interactive software 
application running on the server by the user input signals;” 

 As discussed in Sections XI(A)(1)(c)-(d) for limitations 1[b] and 1[c], 

Wiltshire discloses that the server is configured for “generating at least one 

updated image at the server in response to updating the state of the interactive 

software application running on the server by the user input signals.”  See Sections 

XI(A)(1)(c)-(d). 

e. 8[d]:  “and compressing the at least one updated image and 
transmitting the compressed updated image to the client device, 
wherein the server transmits the updated image as a frame and 
wherein the client device is configured for decompressing of the 
compressed updated image and displaying the updated image on 
a display coupled to the client device.” 

 As discussed in Section XI(A)(1)(e) for limitation 1[d], Wiltshire in 

combination with Saha discloses that the server is configured for “compressing the 

at least one updated image and transmitting the compressed updated image to the 

client device, wherein the server transmits the updated image as a frame and 

wherein the client device is configured for decompressing of the compressed 

updated image and displaying the updated image on a display coupled to the client 

device.”  See Section XI(A)(1)(e).   

 First, as explained for limitation 1[d], Wiltshire discloses a server that 

is configured for transmitting the updated image as an encoded image in a 

“compressed MPEG video stream,” and thus discloses that the server is configured 
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for “compressing the at least one updated image and transmitting the compressed 

updated image to the client device, wherein the server transmits the updated image 

as a frame.”  See Section XI(A)(1)(e). 

 Second, as explained in Section XI(A)(1)(e) for limitation 1[d], the 

combination of Wiltshire and Saha discloses that the client device receiving and 

displaying the compressed MPEG stream is configured “for decompressing of the 

compressed updated image and displaying the updated image on a display coupled 

to the client device.”  See Section XI(A)(1)(e).   

 For the reasons I have discussed above, a POSITA would have been 

motivated to combine Wiltshire and Saha to arrive at this limitation, with a 

reasonable expectation of success, to form the claimed combination.  See id.    

* * * 

 For the foregoing reasons, I conclude that claim 8 is unpatentable over 

Wiltshire in combination with Saha.    

8. Claim 9 

a. 9:  “The image display system of claim 8, wherein the user input 
signals are generated at the client device to update the state of the 
interactive software application from the state that initiated the 
current image displayed on the display coupled to the client 
device.” 

 Claim 9 depends on claim 8, and as described above, claim 8 is 

obvious based on Wiltshire in combination with Saha.  Wiltshire discloses the 
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additional limitation of claim 9.   

 As explained in Sections XI(A)(1)(c)-(d) for claim 1, Wiltshire 

discloses that user input signals are generated at the client device, those user input 

signals update the state of the game at the server, updated images are generated at 

the server and transmitted to the client as a compressed MPEG video stream, and 

finally displayed on the client device.  See Section XI(A)(1)(c)-(d).  

 Wiltshire further discloses that “the user input signals are generated at 

the client device to update the state of the interactive software application from the 

state that initiated the current image displayed on the display coupled to the client 

device.”  Wiltshire provides examples showing how a user input signal at the client 

is generated to update the current image displayed at the client with a new state of 

the game, as described by Figure 2 for claim 1 above.  See Ex. 1004, 8:39-11:54 

(describing various games that “illustrate the images displayed on screen 140 of 

client/terminal computer 120 during operation 200 of computer gaming system 

100”); id., 7:7-8 (“FIG. 2 is a flow diagram of operation 200....”). 

 One example is illustrated with a blackjack game that initially shows 

an image of a blackjack table on a display coupled to the client device, as depicted 

in Figure 6A: 
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Ex. 1004, Fig. 6A; 9:13-14 (“FIG. 6A illustrates black jack table image 600, that is 

displayed in response to the patron pressing blackjack virtual button 430 (FIG. 

4B).”); 7:25-27 (“Client/terminal program 122 then causes the image to be 

displayed on a screen of client/terminal computer 120 in stage 240.”).  Figure 6A 

thus shows a current image on the client display based on an initial state of the 

blackjack game.   

 Wiltshire then discloses that when the user presses the “double down 

button” (button 670 in Figure 6B), the button press action is transmitted to the 

server as a user input signal, updating the state of the game, and resulting in the 

display of a modified image of the black jack table, shown in Figure 6B: 
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Ex. 1004, Fig. 6A; 9:63-65 (“FIG. 6B illustrates black jack table image 600 after 

the patron has elected to double down by pressing double down button 670.”).  

Wiltshire explains that Figures 6A and 6B illustrate the operation described in 

Figure 2.  Ex. 1004, 8:39-41 (explaining that Figures 6A and 6B are examples 

using “operation 200,” which is described in Figure 2 and corresponding 

descriptions).  As explained in Section XI(A)(1) for claim 1, Figure 2 and the 

corresponding descriptions show that the user input signals generated from the 

client device (e.g., pressing the “double down” button) are sent to the game 

program at the server to update the state of the game, resulting in a modified image 

at the client (e.g., the updated black jack table shown in Figure 6B).  See Sections 
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XI(A)(1)(b)-(e). 

 Accordingly, I conclude that claim 9 is unpatentable over Wiltshire in 

combination with Saha.   

9. Claim 10 

a. 10:  “The image display system of claim 8 wherein the server is 
configured to exchange user input data and compressed updated 
images with a plurality of client devices.” 

 Claim 10 depends on claim 8, and as described above, claim 8 is 

obvious based on Wiltshire in combination with Saha.  Wiltshire discloses the 

additional limitation of claim 10.    

 As explained in Section XI(A)(1) for claim 1, Wiltshire discloses that 

the server receives user input signals (i.e., user input data) and transmits 

compressed updated images to a client terminal.  See Sections XI(A)(1)(c), 

XI(A)(1)(e).   

 As explained for claim 3, Wiltshire discloses that the system includes 

a plurality of client terminals.  See Section XI(A)(2).   

 Thus, Wiltshire discloses that the compressed images are 

“exchange[d] … with a plurality of client devices.”  See also Ex. 1004, 7:65-8:2 

(“In some embodiments, images transmitted between server/host computer 110 

and client/terminal computers 120 are cached on client/terminal computers 120 to 

reduce the amount of network bandwidth required for the operation of computer 
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gaming system 100.”). 

 Accordingly, I conclude that claim 10 is unpatentable over Wiltshire 

in combination with Saha.    

10. Claim 11 

a. 11:  “The image display system of claim 8 wherein the interactive 
software application is a game and wherein the client device is a 
mobile device.” 

 Claim 11 depends on claim 8, and as described above, claim 8 is 

obvious based on Wiltshire in combination with Saha.  Wiltshire discloses the 

additional limitation of claim 11.      

 As discussed in Section XI(A)(1) for claim 1, the interactive software 

application in Wiltshire is a game program.  See Section XI(A)(1)(a)-(b).   

 Furthermore, as discussed in Section XI(A)(5) for claim 6, Wiltshire 

discloses that the client device can be a mobile device.  See Section XI(A)(5). 

 Accordingly, I conclude that claim 11 is unpatentable over Wiltshire 

in combination with Saha.    

11. Claim 12 

a. 12:  “The image display system of claim 10 wherein the 
interactive software application is a game and wherein at least 
one of the plurality of client devices is a mobile device.” 

 Claim 12 depends on claim 10, and as described above, claim 10 is 

obvious based on Wiltshire in combination with Saha.  Wiltshire discloses the 

additional limitation of claim 12. 



75 
 

 As discussed in Section XI(A)(1) for claim 1, the interactive software 

application is a game program.  See Section XI(A)(1)(a)-(b).   

 Furthermore, as discussed in Section XI(A)(5) for claim 6, Wiltshire 

discloses that at least one of the plurality of client devices can be a mobile device.  

See Section XI(A)(5). 

 Accordingly, I conclude that claim 12 is unpatentable over Wiltshire 

in combination with Saha.    

12. Claim 13 

a. 13[preamble]: “A method of displaying interactive video, 
comprising:” 

 To the extent the preamble is limiting, Wiltshire discloses the 

preamble.   

 As explained in Section XI(A)(1) for claim 1, Wiltshire discloses a 

method of hosting and executing an interactive game.  See Sections XI(A)(1)(a), 

XI(A)(1)(c).   

 In Wiltshire, the interactive game is displayed as an interactive video.  

In Wiltshire, images for the interactive game are sent to the client device as a 

“video stream.”  See Ex. 1004, Figure 2 (describing operations “Send video stream 

to client” and “Receive video stream [from] client”); see also Section XI(A)(1)(e), 

(describing how the server sends a “compressed video MPEG stream” to the 

client).  As explained above for claim 1, the video stream is received at the client 
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device, and the user interacts with the video stream via keyboard, mouse, buttons, 

or other input commands, which are sent back to the game program executing on 

the server.  See Sections XI(A)(1)(c)-(d).  A POSITA would understand that a 

player’s input will affect what is displayed on screen when playing a video game 

because, as disclosed in Wiltshire, the user inputs change the state of the game 

resulting in different updated images which are compressed and sent to the client 

for display.  Thus, a POSITA would understand that the video stream displayed on 

the client device is an “interactive video.”      

 Accordingly, I conclude that Wiltshire discloses the preamble.   

b. 13[a]:  “receiving at a server user input control signals from a 
client device, wherein the user input control signals are used to 
control at least one image in a sequence of images generated 
from the running of a software gaming application on the 
server;” 

 Wiltshire discloses this limitation.   

 First, as explained in Section XI(A)(1)(c) for limitation 1[b], 

Wiltshire discloses receiving at a server user input control signals (“input 

commands”) from a client device.  See Section XI(A)(1)(c) (explaining how 

Wiltshire discloses user input control signals in the form of “input commands”). 

 Second, Wiltshire discloses that “the user input control signals are 

used to control at least one image.”  Wiltshire discloses that its server uses the 

received user input signals to control at least one image in a sequence of images 
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generated from running a software gaming application on the server.  For example, 

Wiltshire describes that the game program running on the server “responds to 

input command 112 by updating the state of the game and possibly modifying the 

image displayed on screen 140.”  Ex. 1004, 8:61-63; see also Section XI(A)(1)(d) 

(explaining how Wiltshire discloses generating an updated image).  Thus, 

Wiltshire discloses that “the user input control signals control are used to control at 

least one image” by modifying that image.  

 Third, the at least one image is part of a “sequence of images 

generated from the running of a software gaming application on the server.”  The 

modified image generated by the server is part of a video stream that is a 

compressed MPEG video stream.  See Ex. 1004 Figure 2 (describing operations 

“Send video stream to client” and “Receive video stream [from] client”); see also 

Section XI(A)(1)(e) (describing how the server sends a “compressed video MPEG 

stream” to the client).  A POSITA would understand that a video stream is made 

up of a sequence of ordered images, where each image is a frame.  See Ex. 1005 

(Saha), Figure 1 (showing how an MPEG video stream comprises multiple 

“frames” or “pictures”).  For example, a POSITA would understand that an 

animated cartoon generated by a game is made up of multiple still images 

displayed in sequential order.  Thus, a POSITA would understand that the 

modified image generated by Wiltshire’s server is part of a sequence of images. 
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 Accordingly, I conclude that Wiltshire discloses this limitation.    

c. 13 [b]:  “generating a modified image at the server in response to 
the user input control signals;” 

 Wiltshire discloses this limitation.   

 As explained in Sections XI(A)(1)(c)-(d) for limitations 1[b] and 1[c], 

Wiltshire discloses generating a modified image at the server in response to the 

user input control signals (“input commands”).  See Sections XI(A)(1)(c)-(d) 

(explaining how the server generates an updated image in response to the updated 

game state, which is in turn in response to the “input commands” received from the 

client). 

 Accordingly, I conclude that Wiltshire discloses this limitation.    

d.  13[c]:  “and transmitting the modified image to the client device 
for display as compressed data, wherein the transmitting step 
comprises compressing the at least one modified image and 
sending the compressed modified image to the client device once 
the modified image is generated, and wherein the client device is 
configured for decompressing of the compressed modified image 
and displaying the modified image on a display coupled to the 
client device” 

 Wiltshire in combination with Saha discloses this limitation.    

 First, as explained in Section XI(A)(1)(e) for limitation 1[d], 

Wiltshire discloses “transmitting the modified image to the client device for 

display as compressed data, wherein the transmitting step comprises compressing 

the at least one modified image and sending the compressed modified image to the 
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client device once the modified image is generated.”  See Section XI(A)(1)(d)-(e) 

(explaining how Wiltshire discloses generating a modified image, and once 

generated, compressing the modified image as an MPEG video stream for 

transmission to the client device). 

 Second, as explained in Section XI(A)(1)(e) for limitation 1[d], 

Wiltshire discloses “wherein the client device is configured for decompressing of 

the compressed modified image and displaying the modified image on a display 

coupled to the client device” in combination with Saha  See Section XI(A)(1)(e); 

Ex. 1004, 3:66-67 (“Each of client/terminal computers 120 is connected to a 

display device 140.”); 7:25-27 (“Client terminal program 122 then causes the 

image to be displayed on a screen of client/terminal computer 120 in stage 240.”).   

 For the reasons provided in Section XI(A)(1)(e) for limitation 1[d], a 

POSITA would have been motivated to apply Saha’s teaching of MPEG 

decompression to Wiltshire’s client device so that the client would be configured 

to decompress the compress modified image, with a reasonable expectation of 

success, to form the claimed combination.  See Section XI(A)(1)(e). 

 Accordingly, I conclude that Wiltshire in combination with Saha 

discloses this limitation.    

* * * 

 For the foregoing reasons, I conclude that claim 13 is unpatentable 
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over Wiltshire in combination with Saha.    

13. Claim 15 

a. 15:  “The method as recited in claim 13 wherein the server is 
configured to exchange user input data and compressed modified 
images with a plurality of client devices.” 

 Claim 15 depends on claim 13, and as described above, claim 13 is 

obvious based on Wiltshire in combination with Saha.  Wiltshire discloses the 

additional limitations of claim 15.      

 As explained in Section XI(A)(9) for claim 10, Wiltshire discloses 

that its server is configured to exchange user input data (Wiltshire’s input 

commands) and compressed modified images with a plurality of client devices.  

See Section XI(A)(9).    

 Accordingly, I conclude that claim 15 is unpatentable over Wiltshire 

in combination with Saha.    

14. Claim 16 

a. 16:  “The method as recited in claim 15 wherein at least two of 
the plurality of client devices include different platforms.” 

 Claim 16 depends on claim 15, and as described above, claim 15 in 

obvious based on Wiltshire in combination with Saha.  Wiltshire discloses the 

additional limitations of claim 16 to a POSITA.    

 As discussed in Section XI(A)(4) for claim 5, Wiltshire further 

discloses that “at least two of the plurality of client devices include different 
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platforms,” and at a minimum, a POSITA would have been motivated to 

implement the system of Wiltshire to arrive at this limitation with a reasonable 

expectation of success.  See Section XI(A)(4). 

 Accordingly, I conclude that claim 15 is unpatentable over Wiltshire 

in combination with Saha.    

15. Claim 17 

a. 17:  “The method as recited in claim 1 wherein the interactive 
software application is a game running on the server and 
wherein updating of the state of the interactive software 
application includes changing the game state.” 

 Claim 17 depends on claim 1, and as described above, claim 1 is 

obvious based on Wiltshire in combination with Saha.  Wiltshire discloses the 

additional limitations of claim 17.    

 As discussed in Section XI(A)(6) above for claim 7, Wiltshire 

discloses that the interactive software application is a game running on the server 

and wherein updating of the state of the interactive software application includes 

changing the game state.  See Section XI(A)(6).   

Accordingly, I conclude that claim 17 is unpatentable over Wiltshire

in combination with Saha.    
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16. Claim 18 

a. 18:  “The method as recited in claim 13 wherein the user input 
control signals are used to control a plurality of images in the 
sequence of images generated from the running of a software 
gaming application on the server.” 

 Claim 18 depends on claim 13, and as described above, claim 13 is 

obvious based on Wiltshire in combination with Saha.  Wiltshire discloses the 

additional limitations of claim 18.    

 As discussed in Section XI(A)(12)(b) for limitation 13[a], Wiltshire 

discloses that the user input signals are used to control at least one image in a 

sequence of images (video stream) generated from running the game on the server.  

See Section XI(A)(12)(b).   

 Wiltshire further discloses that the user input control signals are used 

to control a plurality of images in the sequence of images.  In particular, Wiltshire 

discloses that the game program—in response to user input commands—

determines which “images” (plural) are to be displayed on the screen of the client.  

Ex. 1004, 5:59-65 (“[T]he game program determines which images are to be 

displayed on a screen of the client/terminal computer and that input commands 

such as mouse movements, mouse clicks or keystrokes or lever activation detected 

by the client/terminal computer are sent directly to the server/host based game 

program for context interpretive processing.”).  Further, because Wiltshire 

discloses that an updated image can be a “video stream,” a POSITA would 
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understand that there would be a plurality of updated images because a stream 

consists of multiple images.  See Ex. 1004, Figure 2 (describing operations “Send 

video stream to client” and “Receive video stream [from] client”); see also Section 

XI(A)(1)(e), (describing how the server sends a “compressed video MPEG stream” 

to the client). 

 As another example, Wiltshire describes a virtual casino slot machine 

game using the system described in Figure 2, which provides an animated 

sequence of images in response to user input control signals sent by the client.  See 

Ex. 1004, 11:7-30 (“To play the virtual slot machine, the patron first places a bet 

by pressing either one coin button 865 or two coin button 870. The patron then 

presses pull button 875, causing reels 850 to ‘spin.’ ... Prize window 890 is a sub-

window of slots image 830 that displays an animated and dynamically variable 

image of a prize that also appears on reels 850.”); 8:39-41 (explaining the slot 

machine game is an example using “operation 200,” which is described in Figure 2 

and corresponding descriptions). 

 Thus, Wiltshire discloses that in response to user input control signals, 

the server can control a plurality of images (such as in an animation or output 

stream of images).  See also id., 2:39-44 (“Each client/terminal computer 

comprises a client/terminal program that allows the computer gaming program 

executed on the server/host computer to accept input from the patrons, and 
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control the gaming content of an output information stream directed to the 

client/terminal computers.”). 

 Accordingly, I conclude that claim 18 is unpatentable over Wiltshire 

in combination with Saha.    

B. Ground II:  Claims 2 and 14 are obvious in view of Wiltshire, 
Saha, and Chen 

 As explained above in Ground I, Wiltshire in combination with Saha 

renders unpatentable claims 1, 3-13, and 15-18.  See Section XI(A).  Claim 2 and 

14 depend on claims 1 and 13, respectively.  Thus, my analysis in Ground I is fully 

incorporated into Ground II.  As described below, Chen discloses the additional 

limitations of claims 2 and 14, and a POSITA would have been motivated to 

combine the teachings of Chen with Wiltshire and Saha to render obvious claims 2 

and 14.      

1. Claim 2 

a. 2:  “The method as recited in claim 1 wherein a first bandwidth 
for transmitting the user input data between the client device and 
the server and a second bandwidth for transmitting the 
compressed updated image from the server to the client device 
are asymmetric.” 

 Claim 2 depends on claim 1, and as described above, claim 1 is 

obvious based on Wiltshire in combination with Saha.  The combination of 

Wiltshire, Saha, and Chen discloses the additional limitations of claim 2.      

 As discussed in Sections XI(A)(1)(c)-(e) and XI(A)(3) above for 
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limitations 1[b]-1[d] and claim 4, Wiltshire discloses (1) transmitting user input 

signals (user input data) between the client device and the server and (2) 

transmitting the compressed updated image from the server to the client device.  

See Ground I, Sections XI(A)(1)(c)-(e), XI(A)(3).  While Wiltshire does not 

expressly disclose using a first bandwidth for the client to server transmissions and 

a second different bandwidth for the server to client transmissions, Chen provides 

this teaching via the ADSL standard. 

 Chen describes the ADSL standard, which uses a first (upstream) 

bandwidth and a second (downstream) bandwidth that are asymmetric.6  Ex. 1006 

(Chen), 69 (“ADSL was proposed as having the traditional duplex POTS channels, 

occupying the frequency band between 300 Hz to 4 kHz, an upstream control 

channel of 16-64 kb/s, occupying the frequency band between 10 kHz to 50 kHz, 

and a downstream channel of 1.544 Mb/s, occupying the frequency band 

between 100 and 500 kHz.”).  Chen thus discloses a “first bandwidth” for 

upstream transmissions (16-64 kb/s) and “second bandwidth” for downstream 

transmissions (1.544 Mb/s) and that the bandwidths are “asymmetric” (the 

6 Chen refers to transmissions from client to server as “upstream” transmissions, 

and refers to transmissions from server to client as “downstream” transmissions.  

Ex. 1006 (Chen), 68-69. 
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upstream bandwidth of 16-64 kb/s is different than the downstream bandwidth of 

1.544 Mb/s).  Indeed, the ’109 patent admits that DSL was already known and is 

an example of an asymmetric bandwidth connection.  Ex. 1001 (’109 patent), 6:14-

16 (“However, the client bandwidth can be asymmetric, with the high-bandwidth 

reserved for visual server 12 to client 16, 18, 20 communication, an example being 

a DSL.”).     

 A POSITA would have been motivated to apply Chen’s teaching of a 

first bandwidth and a second bandwidth that are asymmetric to Wiltshire alone or 

in combination with Saha, and would have had a reasonable expectation of success 

in doing so, for the following reasons.     

 First, Wiltshire describes using a communication pathway between 

the server and clients such as the Internet, and Chen teaches that ADSL is an “ideal 

vehicle for Internet access” and other “telecommuting applications.”  Ex. 1004, 

5:30-32 (Wiltshire) (“The communication pathways 130 is any type of local area, 

wide area or global communication pathways, including the Internet and the 

World Wide Web.”); Ex. 1006 (Chen), 69 (“Most recently, ADSL has been 

considered as an ideal vehicle for Internet access and telecommuting 

applications.”).  Wiltshire and Chen thus teach toward one another, and a POSITA 

would have been motivated to apply Chen’s ADSL teachings to implement the 

Internet communication access described in Wiltshire.   A POSITA would also 
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have been aware that Saha’s MPEG compression and decompression would be 

compatible for use with Wiltshire (which explicitly mentions MPEG) (Ex. 1004, 

7:15-18) and Chen’s ADSL (which also mentions MPEG) (Ex. 1006, 69); see also 

Section XI(A)(1)(e) (explaining reasons a POSITA would have been motivated to 

apply Saha’s teaching of decompressing compressed frames to Wiltshire’s 

disclosure of using MPEG). 

 Second, as described in Chen, ADSL is “well suited to the concept of 

video-on-demand service” and Wiltshire’s system provides a form of “video-on-

demand”—again teaching toward the combination of the two references.  Ex.  

1006 (Chen), 69.  As explained in Chen, ADSL is well suited for video-on-demand 

because the upstream control signals for interactive commands (e.g., pause, play, 

etc.) only need “low transmission throughput” relative to the higher bandwidth 

requirements of downstream video and audio transmissions.  Ex. 1006 (Chen) 69 

(“For this service [signaling the network, scanning archives on programming, and 

receiving video on demand], only a low transmission throughput upstream 

control channel is necessary to send back control signals for interactive 

commands such as pause, play, and so forth.”); id. (“The video, an audio channel, 

and associated overhead can be transmitted within a 1.5 Mb/s signal.”). 

  ADSL is thus well-suited to exchange the same type of information 

(i.e. user input controls on one hand and and image/video data on the other) as 
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disclosed in Wiltshire.  For example, ADSL is configured “to send back control 

signals for interactive commands such as pause, play, and so forth, ” and “[t]he 

video … can be transmitted within a 1.5 Mb/s signal.”  Ex.  1006, 69.  As 

discussed in for claim 1, Wiltshire’s system also includes sending user input 

commands to the server and transmitting an updated image to the client device.  

Sections XI(A)(1)(c)-(e).  Wiltshire explains that the user input commands are 

“mouse movements, mouse clicks or keystrokes.” Ex. 1004, 5:57-65.   

 A POSITA would understand that these upstream input commands 

would—like the pause and play commands referenced in Chen—require less 

bandwidth than the downstream video transmissions.  For example, a POSITA 

would understand that keyboard data (such as the data from a key press) is 

typically encoded as 8-bit ASCII data.  See Ex. 1018 (Sutton), Abstract (describing 

transmission of “eight bit ASCII” data).  Even assuming a user presses a key 

rapidly twice per second, this would only be 16 bits per second.  In contrast, a 

video stream would typically require significantly more than 8 or 16 bits per 

second.  As mentioned in Chen, a POSITA would understand that an MPEG 

stream may require rates of at least 1.3 megabits per second (a megabit is 

approximately a million bits), which is many times greater than the typical 8 or 16 

bits per second required for transmitting a user input command.  Ex. 1006 (Chen), 

69 (“The CCITT H.261 recommendation and the ISO Moving Picture Experts 
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Group (MPEG) recommendation both provide full motion video at rates of around 

1.3 Mb/s.”).  Thus, a POSITA would understand that sending compressed updated 

images from the server to the client requires higher bandwidth than the bandwidth 

required for sending user input control signals from the client to the server.  A 

POSITA would therefore be motivated to use the smaller bandwidth of ADSL for 

exchanging user input commands and the larger bandwidth of ADSL for 

transmitting the compressed image using MPEG.  A POSITA would understand 

that by providing a dedicated larger bandwidth for the video stream transmissions, 

there would be a better user experience (particularly for real-time interactive 

games).  

 Third, using ADSL would have been just one of a finite number of 

known options for providing Internet connectivity described in Wiltshire.  

Specifically, at the time of Wiltshire, broadband Internet access was typically 

provided by one of two options:  ADSL or cable networks.  See Ex. 1007 (PC 

Magazine), 76 (explaining that in September 1999, “[c]able modems and DSL 

lines are proliferating faster than anyone predicted….”).  A POSITA would have 

known that ADSL was a widespread and common choice for broadband Internet 

access in the 1998-2000 time frame.  As explained in Chen, ADSL was recognized 

as the “ideal” vehicle for providing Internet Access, particularly for streaming 

video, and thus would have been—at a minimum—obvious to try when 
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implementing Wiltshire’s system with an Internet connection.  Ex. 1006 (Chen), 

69.  

 Fourth, a POSITA would have had a reasonable expectation of 

success with the combination of Chen with Wiltshire and Saha.  Wiltshire 

describes using a communication pathway such as the Internet.  Ex. 1004, 5:30-32 

(“The communication pathways 130 is any type of local area, wide area or global 

communication pathways, including the Internet and the World Wide Web.”).  

Chen discloses that ADSL is ideal for providing Internet access.  Ex. 1006 (Chen), 

69 (“Most recently, ADSL has been considered as an ideal vehicle for Internet 

access and telecommuting applications.”).   

 Further, Chen discloses that ADSL is configured to transmit control 

commands and video, and Wiltshire is also designed to transmit control commands 

and video.  Ex. 1006 (Chen) at 69.   

 Chen also contemplates video on demand applications using MPEG, 

just like Wiltshire.  Ex. 1006 (Chen) at 69 (“[T]he ISO Moving Pictures Experts 

Group (MPEG) recommendation ... provide full motion video rates of around 1.3 

Mb/s.  The video, an audio channel, and associated overhead can be transmitted 

with a 1.5 Mb/s signal.”).  As discussed above for claim 1, the combination of 

Wiltshire and Saha disclose a video on demand system that uses MPEG 

compression and decompression for transmitting video streams.  See Section 
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XI(A)(1)(e).  Thus, the combination of Chen with Wiltshire and Saha uses ADSL 

in the intended manner, and MPEG would be compatible with use of ADSL.   

 Further, the Internet generally and ADSL in particular were well-

understood technologies by the middle of the dot-com boom, 1998, when Wiltshire 

was filed.  See Ex. 1006 (Chen), Abstract. 

 In sum, the combination of Chen with Wiltshire and Saha uses ADSL 

in the intended manner, and MPEG would be compatible with use of ADSL. 

 Finally, Chen, Wiltshire, and Saha, are analogous art to the ’109 

patent.  I have been informed and understand that a reference is analogous art to 

the claimed invention if: (1) the reference is from the same field of endeavor as the 

claimed invention (even if it addresses a different problem); or (2) the reference is 

reasonably pertinent to the problem faced by the inventor (even if it is not in the 

same field of endeavor as the claimed invention).  As discussed above for 

limitation 1[d], both Wiltshire and Saha are analogous art to the ’109 patent.  See 

Section XI(A)(1)(e).  Chen relates to the same field of endeavor as the ’109 patent 

because Chen describes a communications technology (ADSL) that is used for 

transmissions of images and video.  Ex. 1006 (Chen), 68; Ex. 1001 (’109), 1:29-33 

(describing “Field of Invention” as including “a visual server to generate and 

transmit images to a client”).   Further, Chen is reasonably pertinent to the problem 

of the ’109 patent because it describes a communications technology that provides 
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asymmetric bandwidths for transmitting user input commands and video streams, 

just like the ’109 patent.  Ex. 1006 (Chen), 68; Ex. 1001 (’109), 6:11-28. 

 Accordingly, I conclude that claim 2 is unpatentable over the 

combination of Wiltshire, Saha, and Chen.    

2. Claim 14 

a. 14:  “The method as recited in claim 13 wherein a first 
bandwidth available for receiving user input control signals at 
the server and a second bandwidth available for transmitting the 
modified image to the client device is asymmetric with the second 
bandwidth available for transmitting the modified image from 
the server being greater than the first bandwidth.” 

 Claim 14 depends on claim 13, and as described above, claim 13 is 

obvious based on Wiltshire in combination with Saha.  The combination of Chen 

with Wiltshire and Saha discloses the additional limitation of claim 14.      

 As discussed in Sections XI(A)(12)(b)-(d) for limitations 13[a]-13[c], 

Wiltshire discloses receiving user input control signals at the server and 

transmitting the modified image to the client device.  See Sections XI(A)(12)(b)-

(d).   

As discussed in Section XI(B)(1) for claim 2, Chen describes a first 

bandwidth and a second bandwidth that are asymmetric such that the second 

bandwidth is greater than the first bandwidth.  See Section XI(B)(1).  As also 

discussed above for claim 2, a POSITA would have been motivated to apply 

Chen’s teachings of ADSL to Wiltshire in combination with Saha, to arrive at the 
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additional limitation recited in claim 14 and would have had a reasonable 

expectation of success in doing so.  See Section XI(B)(1). 

 Accordingly, I conclude that claim 14 is unpatentable over the 

combination of Wiltshire, Saha, and Chen.    

C. Ground III:  Claims 6, 11, and 12 are obvious in view of Wiltshire, 
Saha, and PC Magazine  

 As explained above in Ground I, Wiltshire in combination with Saha 

renders obvious claims 6, 11, and 12.  See Section XI(A).   

 If the Patent Owner argues that Wiltshire does not disclose the 

“mobile device” limitations of claims 6, 11, and 12, these claims would also have 

been obvious in view of the combination of PC Magazine with Wiltshire and Saha.  

Claim 6 depends on claim 1, and claims 11 and 12 depend on claim 8.  Ground III 

thus incorporates my analysis set forth in Ground I for these claims.    

1. Claim 6 

a. 6:  “The method as recited in claim 1 wherein the client device is 
a mobile device.” 

 Claim 6 depends on claim 1, and as described above, claim 1 is 

obvious based on Wiltshire in combination with Saha.  See Section XI(A)(1).  The 

combination of PC Magazine with Wiltshire and Saha discloses the additional 

limitation of claim 6.      

 PC Magazine discloses various laptop computers, including the Apple 

“iBook” shown below: 
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Ex. 1007 (PC Magazine) at 9.  As shown in the excerpt above, PC Magazine 

describes the Apple iBook as a “portable” laptop computer for mobile use, and it 

includes “wireless technology” (called Airport, which Apple developed with 

Lucent) that allows users to “roam up to 150 feet” from a base station.  Further, the 

article emphasizes the iBook’s 6-hour battery life, which a POSITA would 

understand to confirm that the iBook is a mobile device capable of operating when 
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not connected to a power outlet.  Id.  Thus, a POSITA would understand that a 

laptop, such as the Apple iBook, is a mobile device. 

 A POSITA would have been motivated to use laptops, such as the 

iBook disclosed in PC Magazine, as the “client/terminal computers” in Wiltshire, 

and would have had a reasonable expectation of success in doing so, for the 

following reasons.     

 First, Wiltshire describes that “[c]lient/terminal computers 120 can 

also be any type of cost effective special purpose or general purpose computer 

such as ... a Mac® PowerPC computer ... etc.”  Ex. 1004, 5:14-17.  The Apple 

iBook described in PC Magazine uses a 300-MHz PowerPC “G3 processor,” and is 

thus squarely within what Wiltshire teaches to use as “client/terminal computers.”   

Ex. 1007 (PC Magazine) at 9; Ex. 1019, Abstract (G3 is a “third-generation 

PowerPC microprocessor”); Ex. 1021 (Esfahani), 3:23-25 (G3 is a  “PowerPC 

processor”).  Further, PC Magazine was a popular print publication at the time of 

Wiltshire, and described a variety of consumer mobile computers that the general 

public could buy.  Given Wiltshire’s instruction that the “client/terminal 

computers” could be “any” general purpose computer—and specifically mentions 

“PowerPC”-based computers—a POSITA would understand that “any” of the 

consumer laptops described in PC Magazine, including the iBook, could be used as 

described in Wiltshire.  Indeed, the Apple iBook was noteworthy when it was 
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announced in 1999, further supporting why a POSITA would have envisioned the 

iBook as a suitable client device when reading Wiltshire. 

 Second, Wiltshire explains that its system can be used for “mobile 

gaming” when the client devices have “wireless communication pathways.”  Ex. 

1004, Abstract; 13:20-25 see also Section XI(A)(5) (describing Wiltshire’s 

disclosures relating to mobile gaming for claim 6).  The iBook described in PC 

Magazine is equipped with wireless communication technology called AirPort to 

allow users to “roam.”  Ex. 1007 at 9.  Because these laptops are designed for 

mobile use, a POSITA would have been motivated to implement Wiltshire’s 

system using these laptops as client devices specifically to support “mobile 

gaming” as Wiltshire describes.  The computer specifications for the iBook (300-

Mhz Power PC computer, ATI graphics chip, 32 MB RAM, etc.) were more than 

sufficient to play interactive games.  Moreover, in the context of Wiltshire, where 

the games are running exclusively on the server, even lower-power laptops that 

normally would not be capable of playing certain games natively, could be used as 

the client devices in Wiltshire’s system.  Thus, a POSITA would recognize that 

Wiltshire’s system can allow games that normally could not be played on a mobile 

laptop to be played on such mobile devices, expanding the customer base and 

revenue for those games. 

 Third, using a mobile device for a client device would have been just 
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one of a finite number of known options contemplated by a POSITA for use in 

Wiltshire—either the client devices can be non-mobile, or the client devices can be 

mobile.  As can be seen in commercial magazines such as PC Magazine, the 

personal computer industry had already begun shifting towards offering viable 

mobile laptop products to the general public.  Ex. 1007 (PC Magazine), 9 (iBook 

targeted at students and consumers).  Indeed, many businesses competed to offer 

their own laptop models to potential customers.  See generally, Ex. 1007 (PC 

Magazine).  Given that mobile devices like laptops were so well known at the time 

(as described in PC Magazine), using mobile devices would have been a 

predictable and identified option that was obvious to try.   

 Fourth, using a known mobile device such as the iBook laptop 

described in PC Magazine would have been a simple substitution of one known 

element for another to obtain predictable results.  As explained above, PowerPC-

based mobile laptops were well known before the ’109 patent, and Wiltshire 

expressly contemplates that “any” known PowerPC-based computer may be used, 

since the game programs run exclusively on the server.  Additionally, a POSITA 

would understand that a laptop could already be used to perform some of the same 

processes as a stationary desktop computer.   

 Fifth, there would have been a reasonable expectation of success in 

using laptops described in PC Magazine as the “client terminal computers” of 
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Wiltshire’s computing system.  Wiltshire describes “a mobile gaming 

environment” and describes using “any type of cost effective special purpose or 

general purpose computer such as an Intel® x86 or Pentium® based computer, a 

Mac® PowerPC computer, a Sun® SPARC®, etc.”  Ex. 1004, Abstract, 5:14-17.  

PC Magazine explains that PowerPC laptops were commercially available well 

before the earliest date of the ’109 patent.  Ex. 1007 at 9 (noting iBook release in 

September 1999).  Given Wiltshire’s broad language and the fact that laptops were 

commercially available at the time, a POSITA would have understood that 

Wiltshire’s description of “any type of cost-effective special purpose or general 

purpose computer” would include mobile laptops.   

 Further, a POSITA would have understood that the iBook’s “300-

MHz G3 processor” would be more than sufficient to decode MPEG-1 and MPEG-

2 encoded video streams, as taught by the combination of Wiltshire and Saha.  Ex. 

1007 at 9; Ex. 1019 (PowerPC) at 324 (“This third generation PowerPC 

microprocessor ... offers both the high performance required for high end desktop 

systems, as well as the low typical power dissipation needed for portable 

systems.”).  Indeed, even earlier-generation laptops from 1996 with less powerful 

specifications were already capable of handling MPEG decoding.  Ex. 1020 (1996 

PC Magazine) at PDF page 8 (describing laptop with 75 to 120 MHz Pentium 

processor that can “effortlessly handle full-screen MPEG video and CD-quality 
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sound, you can give a presentation that’s worthy of a sequel”).  Thus, a POSITA 

would have fully expected the iBook to be able to decode MPEG streams as taught 

by Wiltshire combined with Saha. 

 Further, as described in PC Magazine, the iBook’s AirPort wireless 

technology supports data rates of 11 megabits per second.  Ex. 1007 at 9.  

Wiltshire’s stated bandwidth requirement may be as low as “100 KB/sec” 

(kilobytes per second), which is well under the iBook’s 11 megabits per second 

wireless data-rate because 10 kilobytes (KB) is equivalent to .08 megabits.  Thus, a 

POSITA would have fully expected the iBook’s wireless connectivity to work with 

the system in Wiltshire. 

 Thus, a POSITA would have fully expected that laptops such as those 

advertised in PC Magazine would work as intended in Wiltshire, including to 

provide “mobile gaming” contemplated by Wiltshire.     

 Finally, PC Magazine, Wiltshire, and Saha are analogous art to the 

’109 patent.  I have been informed and understand that a reference is analogous art 

to the claimed invention if: (1) the reference is from the same field of endeavor as 

the claimed invention (even if it addresses a different problem); or (2) the reference 

is reasonably pertinent to the problem faced by the inventor (even if it is not in the 

same field of endeavor as the claimed invention).  As discussed above for 

limitation 1[d], Wiltshire and Saha are analogous art to the ’109 patent.  See 
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Section XI(A)(1)(e).  PC Magazine relates to the same field of endeavor as the 

’109 patent because it describes computer systems (laptop PCs) that can operate as 

client devices to display images and video.  Ex. 1007 (PC Magazine) at 9 

(explaining that the iBook contains a 12.1 inch display, graphics chip, G3 

processor, Ethernet, and wireless connectivity); Ex. 1001 (’109), 1:29-33 

(describing “Field of Invention” as including “computer systems” and “a visual 

server to generate and transmit images to a client”).  PC Magazine is also 

reasonably pertinent to the problem of the ’109 patent because the ’109 patent’s 

claimed invention involves “one or more client computers” (Ex. 1001, Abstract) 

and “common consumer client devices” (id., 3:34-37) and PC Magazine describes 

known types of consumer devices (PCs).  Ex. 1007 (PC Magazine), 9 (iBook 

“[t]argeted squarely at consumers and students”).   

 Accordingly, I conclude that claim 6 is unpatentable over the 

combination of Wiltshire, Saha, and PC Magazine.    

2. Claim 11 

a. 11:  “The image display system of claim 8 wherein the interactive 
software application is a game and wherein the client device is a 
mobile device.” 

 Claim 11 depends on claim 8, and as described above, claim 8 is 

obvious based on Wiltshire alone or in combination with Saha.  See Section 

XI(A)(7).  The combination of PC Magazine with Wiltshire and Saha discloses the 
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additional limitation of claim 11.      

 As discussed in Section XI(A)(1) for claim 1, Wiltshire discloses that 

the server may run a variety of games.  See Section XI(A)(1)(a). 

 As discussed in Section XI(C)(1) for claim 6, PC Magazine describes 

known PowerPC-based laptops, which a POSITA would understand are mobile 

devices.  As also discussed above for claim 6, a POSITA would have been 

motivated to use the laptops described in PC Magazine as the client devices in the 

combination of Wiltshire and Saha with a reasonable expectation of success.  See 

Section XI(C)(1). 

 Accordingly, I conclude that claim 11 is unpatentable over the 

combination of Wiltshire, Saha, and PC Magazine.    

3. Claim 12 

a. 12:  “The image display system of claim 10 wherein the 
interactive software application is a game and wherein at least 
one of the plurality of client devices is a mobile device.” 

 Claim 12 depends on claim 10, and as described above, claim 10 is 

obvious based on Wiltshire in combination with Saha.  See Section XI(A)(9).   

 The combination of PC Magazine with Wiltshire and Saha discloses 

the additional limitation of claim 12.    

 As discussed in Section XI(A)(1) for claim 1, Wiltshire discloses that 

the server may run a variety of games.  See Section XI(A)(1)(a). 
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 As discussed in Section XI(C)(1) for claim 6, PC Magazine describes 

known PowerPC-based laptops, which are mobile devices.  Section XI(C)(1).  A 

POSITA would have been motivated to use the laptops described in PC Magazine 

as at least one of the plurality of client devices in the combination of Wiltshire and 

Saha with a reasonable expectation of success for the same reasons described 

above for claim 6.  See Section XI(C)(1). 

 Accordingly, I conclude that claim 12 is unpatentable over the 

combination of Wiltshire, Saha, and PC Magazine.    

XII. AVAILABILITY FOR CROSS-EXAMINATION 

 In signing this declaration, I recognize that the declaration will be 

filed as evidence in a case before the Patent Trial and Appeal Board of the United 

States Patent and Trademark Office.  I also recognize that I may be subject to cross 

examination in the case and that cross examination will take place within the 

United States. If cross examination is required of me, I will appear for cross 

examination within the United States during the time allotted for cross 

examination. 

XIII. RIGHT TO SUPPLEMENT 

 I reserve the right to supplement my opinions in the future to respond 

to any arguments that the Patent Owner raises and to take into account new 

information as it becomes available to me. 
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