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I. INTRODUCTION 

The Petition challenges claims 1-2, 4-5, 8-11, 13-16, and 19 (“Challenged 

Claims”) of U.S. Patent No. 9,232,158 (“ ‘158 Patent,” EX1001) under two grounds 

of unpatentability. The Board should deny the institution.  

In the context of the ‘158 Patent, a scene does not correspond to a still image 

or photograph.  Rather, the ‘158 Patent describes a “single scene” as one “that might 

involve indoor lighting (100 lux) and outdoor lighting (100,000 lux)” -- such as 

where a person walks from a place that is indoors to a place that is outdoors.  

EX1001, 2:35-37 (emphasis added).  The ‘158 Patent characterized scenes as 

“moving scenes” which could have “highly varying illumination,” and identified the 

need for systems with an expanded “intrascene dynamic range” to capture such 

scenes. Id., 1:45-56, 3:47-57 (emphasis added). The ‘158 Patent also explained that 

existing techniques for capturing scenes suffered from “temporal aliasing” when 

attempting to capture motion in the scene.  To remedy the shortcomings of existing 

systems which failed to adequately to capture a “single scene” with varying 

illumination,  the ‘158 Patent disclosed a system that provided independent control 

of sensor “integration time” - which the patent expressly defined as control of 

collection and integration of signal “from the scene.”  Id., 1:58-2:5, 2:28-40, 3:47-

57, 3:65-4:6.   Here, the Petition glosses over the meaning of a “single scene” as 

used in the ‘158 Patent, erroneously equating it with a photograph or still image.  
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Turning to the specific grounds, Ground 1 is deficient because the sole 

reference relied on (Matsushima (EX1007)) fails to disclose independent control of 

the integration time of each sensor, as required by the ‘158 Patent.  Ground 2 is 

similarly deficient because the references relied on (Yu (EX1005) and Miyazaki 

(EX1006)) fail to disclose control of an “integration time” -- which is defined as “the 

time the image sensor collects and integrates signal from the scene.” Pet., 8. 

(emphasis added).  The application of independent integration time control during a 

“scene” where, e.g., illumination can vary and/or motion may occur, is not met by 

the disclosures of Yu or Miyazaki, which are limited to the capture of singular still

images.  In addition, the Petition’s purported rational for combining Yu and 

Miyazaki makes little sense. 

For these reasons, and as set forth more fully below, the Board should deny 

institution. 

II. THE SPECIFICATION OF THE ‘158 PATENT 

A. Background of the ‘158 Patent 

The Background of the ‘158 Patent discusses the problem of capturing a scene 

with “highly varying illumination,” and the need for sensors with an “intrascene

dynamic range” over 4,000:1 to capture such scenes. From the ‘158 Patent: 
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... Examples of high dynamic scenes range scenes include an indoor 
room with a window view of the outdoors, an outdoor scene with mixed 
shadows and bright sunshine, and evening or night scenes combining 
artificial lighting and shadows. In a typical charge coupled device 
(CCD) or CMOS active pixel sensor (APS), the available dynamic 
range is in a range of 1,000:1 to about 4,000:1. Unfortunately, many 
outdoor and indoor scenes with highly varying illumination have a 
dynamic range significantly greater than 4,000:1. Image sensors with 
intrascene dynamic range significantly greater than 4,000:1 are 
required to meet many imaging requirements. EX1001, 1:45-56 
(emphasis added). 

The Background of the ‘158 Patent went on to discuss existing techniques for 

increasing “[t]he dynamic range of an image sensor ... by using multiple exposure 

times and/or integration times.”  Id., 1:57-2:1.  In explaining the shortcomings of 

one of these existing techniques, the Background of the ‘158 Patent explained that 

the technique suffered from “temporal aliasing” when attempting to capture motion

in the scene.   From the ‘158 Patent: 

... U.S. Pat. Nos. 4,647,975, 5,168,532, and 5,671,013 disclose the use 
of a selection rule to combine information from the most suitable of the 
multiple images. The merged pixel information or value is then 
multiplied by a suitable factor that corrects for the respective exposure 
times. This method however exhibits undesirable temporal aliasing if 
the scene or camera is moving because the two or more images having 
different exposure times are captured using the same image sensor and 
thus are not captured concurrently. Id., 1:58-2:5 (emphasis added).

After discussing existing techniques, the ‘158 Patent concluded that, 

“[d]espite improvements in solid-state image sensor and digital camera technology, 
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the light signal or brightness range of scenes often exceeds the dynamic range of the 

sensor.”  Id.,  2:6-8 (emphasis added). 

The Background of the ‘158 Patent concluded by discussing the light 

characteristics associated with scenes, and the requirement of an intrascene dynamic 

range of approximately 10,000:1 to capture scenes with highly varying illumination. 

From the ‘158 Patent: 

Typical scenes imaged by digital cameras have light levels that 
span a range including low light (1-100 lux), moderate light (100-1000 
lux), and bright light (1000-1,000,000 lux) under outdoor conditions. ... 
To cover a single scene that might involve indoor lighting (100 lux) and 
outdoor lighting (100,000 lux), the required intrascene dynamic range 
is approximately 10,000:1, corresponding to 80 dB (14-bits). This 
exceeds the dynamic range of a single image sensor using a single 
integration time (typically 3,100:1 corresponding to 70 dB (12-bits)). 
EX1001, 2:28-40 (emphasis added).

B. Overview of the ‘158 Patent 

As noted in the Background, the ‘158 Patent is directed to expanding the 

dynamic range of a camera for capturing “scenes with highly varying illumination.”  

Id., 1:52-53 (emphasis added). In contrast to prior techniques, which suffered from 

temporal aliasing when attempting to capture motion in such a scene, the techniques 

disclosed in the ‘158 Patent minimized such temporal aliasing. From the ‘158 Patent: 

... Image capture by the camera is performed using the multiple camera 
channels, and each camera channel is controlled during a frame under 
an independent integration time. The integration time for each channel 
can be automatically controlled and/or controlled in response to a user 
input. A wide range of integration times are available for use in an 
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embodiment. The images obtained in each channel under the different 
integration times are obtained simultaneously or nearly simultaneously, 
so undesirable temporal aliasing from moving scenes or camera motion 
is minimized. Id., 3:47-57 (emphasis added). 

Thus, in order to address the shortcomings of prior art techniques, the ‘158 

Patent disclosed a camera with an integration time controller for independently

controlling the integration time of each camera channel in a scene. Id., 5:3-15. 

Significantly, the ‘158 Patent expressly defined “integration time” in the context of 

such a scene. EX2005, ¶38.  From the ‘158 Patent: 

... Conventional digital cameras may have a maximum photo-signal 
storage capacity that limits the dynamic range of the particular system. 
The photo-signal charge is stored on a capacitor within the pixel area. 
The charge handling capacity is limited by the maximum voltage swing 
in the integrated circuitry and the storage capacitance within the pixel. 
The amount of integrated photo-charge is directly related to the time 
the image sensor collects and integrates signal from the scene. This is 
known as integration time.  Id., 3:65-4:6 (emphasis added). 

Thus, the invention of the ‘158 Patent expands the “intrascene” dynamic 

range limitations of conventional cameras through the use of multiple independent 

camera channels. EX2005, ¶39.  As stated in the ‘158 Patent: 

The digital camera subsystem 210, also referred to herein as the 
“DCS” 210, includes one or more camera channels (e.g., four camera 
channels 260A-260D) and replaces (and/or fulfills one, some or all of 
the roles fulfilled by) the lens assembly 110, the color filter 112 and the 
image sensor 116 of the digital camera 100 described above. EX1001, 
6:54-59. (emphasis added). 

These independent camera channels, including independent control of the 

integration time of each channel, are featured prominently at the beginning of the 
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Detailed Description as part of the overview of the disclosed embodiments. In this 

regard, the ‘158 Patent states: 

Digital camera systems and methods are described below that 
provide an expanded effective single-frame dynamic exposure range. 
The digital camera systems and methods, collectively referred to herein 
as digital camera systems, generally include two or more camera 
channels. Each channel includes an optics component and an image 
sensor having an active area including multiple picture elements 
(pixels). 

* * * 
The digital cameras described herein overcome this dynamic 

range limitation through the use of multiple camera channels, including 
multiple optics and image sensors on a single integrated circuit (IC) or 
semiconductor Substrate. The multiple camera channels are configured 
to image the same field of view simultaneously, and each operates 
independently …  

* * * 
A digital camera according to an embodiment includes multiple 

(e.g., two or more) closely spaced image sensor camera channels 
integrated on or in a common semiconductor substrate. Each sensor 
camera channel has its own optics, photo-detection and readout 
mechanism that includes a plurality of picture elements (pixels) with
independent signal integration time control … EX1001, 3:39-45; 4:18-
24; and 5:12-15 (emphasis added). 

Figure 3 (reproduced below, with annotations) illustrates an example of 

independent camera channels 260A-260D according to the claimed invention. As 

illustrated in Figure 3, each one of the camera channels 260A-260D includes 

respective independent optics (Reference Numeral 290A-D – in red box) and a 

respective independent sensor portion (Reference Numerals 292A-D - in green box). 

EX1001, 7:17-39; EX2005, ¶41. 
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Figure 3 further illustrates a processor that includes an integration time 

controller (Reference Numeral 300) for independently controlling the integration 

time of each camera channel.  EX2005, ¶42.  As explained in the patent: 

… The camera systems include a processing component coupled 
to the channels. The processing component is configured to separately 
and simultaneously control an integration time of each channel. The 
integration time of at least one channel is controlled relative to the 
integration time of at least one other channel so that an image formed 
by combining data of a frame received simultaneously from the 
channels has a relatively large dynamic range. 

A digital camera according to an embodiment includes multiple 
(e.g., two or more) closely spaced image sensor camera channels 
integrated on or in a common semiconductor substrate. Each sensor 
camera channel has its own optics, photo-detection and readout 
mechanism that includes a plurality of picture elements (pixels) with 
independent signal integration time control. Id., 5:3-18 (emphasis 
added). 

See also, id., 7:36-39 (“[e]ach camera channel has a selectable integration, and the 

integration time setting between channels is selected to cover a range of incident 
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light level onto the digital camera”); id., 8:32-38 (“The digital camera subsystem 

210 further includes … an integration time controller portion 300 (referred to as 

controller 300). The controller is a component of the variable integration time that 

provides integration time control for each of the camera channels.”) (emphasis 

added). 

Accordingly, in the claimed invention, incident light independently passes 

through the optics specific to each channel and is received by a corresponding 

independently controlled sensor in the respective channel.  EX2005, ¶43. 

C. “Exposure Control” And “Integration Time Control” As 
Described In The ‘158 Patent 

While the ‘158 Patent expressly defined “integration time” in the context of a 

scene, e.g., with varying illumination, the ‘158 Patent associated “exposure control” 

with the taking of photographs.  EX2005, ¶44. The express definition of “integration 

time” and the description of exposure control from the ‘158 Patent are contrasted 

below: 
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“Exposure Control” (Photographs) “Integration Time Control” (Scenes) 

     “Exposure is the total amount of 
light allowed to fall on a sensor during 
the process of taking a photograph. 
Exposure control is control of the total 
amount of light incident on a sensor
during the process of taking a 
photograph.”  EX1001, 4:37-40 
(emphasis added). 

... The amount of integrated photo-
charge is directly related to the time the 
image sensor collects and integrates 
signal from the scene. This is known as 
integration time.  EX1001, 3:65-4:6 
(emphasis added). 

     In contrast to exposure control, 
which is used by conventional digital 
cameras to manage dynamic range, the 
digital camera systems of an 
embodiment use integration time 
control to control the time the electrical 
signal is integrated on a charge storage 
device (capacitance) within a sensor
(pixel), as described herein. Integration 
time control, also referred to as “focal 
plane shutter” control, controls the time 
the electrical signal is integrated or 
accumulated by controlling a switch 
(e.g., charge integration switch) 
coupled or connected to the sensor or a 
photo-detection mechanism of a sensor.
EX1001, 4:41-51 (emphasis added).

The specification of the ‘158 Patent thus differentiates between controlling 

light captured during the process of taking a photograph - and “integration time 

control” which the ‘158 defines as the time the image sensor collects and integrates 

signal from a scene.  EX2005, ¶45. 
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III. PROSECUTION HISTORY OF THE ‘158 PATENT 

The specification of the ‘158 Patent was originally filed as U.S. Patent 

Application No. 11/788,122 on April 19, 2007 (the ‘122 Application). EX1031, 146-

220.  The ‘122 Application was a continuation-in-part of U.S. Patent Application 

No. 11/212,803, filed August 25, 2005 (the ‘803 Application). EX1030, 985-1423. 

As illustrated below, the ‘122 Application was one of two continuation-in-part 

applications filed on the same day (April 19, 2007) that claimed priority to the ‘803 

Application. 

The two continuation-in-part applications filed on April 19, 2007 were directed to 

different subject matter.  The ‘279 Application (bottom left) was directed to the 

formation of multiple high resolution images in which different fields of view are 

acquired simultaneously. The disclosure of Application No. 11/788,279 corresponds 

to U.S. Patent No. 7,916,180 which is the subject of co-pending IPR2025-00339.  

The other continuation-in-part application filed the same day was ‘122 Application, 
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which, as explained above, was directed to increasing the dynamic range of digital 

camera systems in scenes with, e.g., highly varying illumination.  

There were material differences between the specifications of the ‘122 and 

‘803 Applications which are pertinent to these proceedings. These differences are 

discussed below in connection with a description of the prosecution history of each 

application. 

A. Prosecution History of the ‘803 Application 

Unlike the ‘122 Application (which has the same specification as the ‘158 

Patent), the Background of the ‘803 Application makes no mention of capturing a 

scene with a “highly varying illumination,” or any of the challenges associated 

therewith. The Background of the ‘803 Application similarly makes no mention of 

the dynamic range of image sensors, or the exposure times or integration times of 

such devices. The Background of the ‘803 Application does not mention any of these 

subjects in any context, let alone in the context of a scene with varying illumination. 

The independent claims filed as part of the ‘803 Application likewise made no 

mention of independent control of the integration time of multiple sensors in such a 

scene. For example, original claim 1 of the ‘803 Application recited: 
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1.   A digital camera comprising: 
a plurality of arrays of photo detectors, including: 

a first array of photo detectors to sample an intensity of 
light; and 
a second array of photo detectors to sample an intensity of 
light; 

signal processing circuitry, coupled to the first and second arrays 
of photo detectors, to generate a composite image using (i) data which 
is representative of the intensity of light sampled by the first array of 
photo detectors, and (ii) data which is representative of the intensity of 
light sampled by the second array of photo detectors; and 

wherein the first array of photo detectors, the second array of 
photo detectors, and the signal processing circuitry are integrated on or 
in the same semiconductor substrate. 

EX1030, 1172.   The other original independent claim, namely claim 34, also made 

no mention of independent control of the integration time of multiple sensors in the 

context of a scene.   Id., 1177-1178. 

In the first Office Action, the Examiner rejected independent claims 1 and 34 

as obvious based on U.S. Patent Publ. 2005/0128509 (Tokkonen) (EX2007) in view 

of U.S. Patent No. 7,123,298 (Schroeder) (EX2008).  EX1030, 515-517.1   Among 

other techniques, Schroeder disclosed a light sensor with separate regions where 

“[e]xposure control can be individually applied to the regions of the light sensor to 

optimize the signal-to-noise ratio of each image signal component.”  EX2008, 3:47-

49. In this respect, Schroeder disclosed “an exposure control circuit that applies 

1 The Examiner also applied U.S. Patent No. 6,611,289 (Yu) (EX1005) to certain 
dependent claims.  EX1030, 527-528.   
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exposure control to each of the regions independently.”  Id., 7:21-22. Significantly, 

however, neither Tokkonen or Schroeder mentioned the term “scene,” or that their 

devices applied, e.g., to a scene with varying illumination.   

In response, the Applicant amended the independent claims to recite: “timing 

and control logic to provide timing and control information to the signal processing 

circuitry, the first array of photo detectors and/or the second array of photo 

detectors,” and argued that the amended claims were distinguishable from the cited 

references. EX1030, 38, 44 and 54-58. 

The Examiner responded with a Final Office Action, wherein he maintained 

the rejection of the independent claims over Tokkonen and Schroeder. The Applicant 

subsequently allowed the ‘803 Application to become abandoned in due course. 

EX1030, 1-2. 

B. Prosecution History of the ‘122 Application 

Prior to the abandonment of the ‘803 Application, the Applicant filed the ‘122 

Application as a continuation-in-part of the ‘803 Application. Unlike the ‘803 

Application, the Background of the ‘122 Application (which carried forward into the 

‘158 Patent) focused on the problem of capturing a scene with a “highly varying

illumination. See, e.g., EX1030, 150 (explaining that “many outdoor and indoor 

scenes with highly varying illumination have a dynamic range significantly greater 

than 4,000:1. Image sensors with intrascene dynamic range significantly greater than 
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4,000:1 are required to meet many imaging requirements,” and discussing prior 

techniques that suffered from “undesirable temporal aliasing if the scene or camera 

is moving”) and 151 (explaining that “[d]espite improvements in solid-state image 

sensor and digital camera technology, the light signal or brightness range of scenes

often exceeds the dynamic range of the sensor” and that in order “[t]o cover a single 

scene that might involve indoor lighting (100 lux) and outdoor lighting (100,000 

lux), the required intrascene dynamic range is approximately 10,000:1, 

corresponding to 80 dB (14-bits)” which “exceeds the dynamic range of a single 

image sensor using a single integration time”). 

Moreover, in contrast to the Detailed Description of the ‘803 Application, the 

first paragraph of the Detailed Description of the ‘122 Application described a 

camera with multiple camera channels where “each camera channel is controlled 

during a frame under an independent integration time. ... so undesirable temporal 

aliasing from moving scenes or camera motion is minimized.” Id., 153. 

Consistent with these changes in the Background and Detailed Description, 

and in contrast to the independent claims of the ‘803 Application, the independent 

claims of the ‘122 Application recited separate control of the integration time of 
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each sensor, where the specification explicitly defined integration time in the context 

of a scene.2  For example, claim 1 of the ‘122 Application recited: 

1. A digital camera comprising: 
a plurality of sensors integrated in a semiconductor substrate, 

each sensor comprising an array of photo-detectors; 
a plurality of optics component, each optics component 

configured to pass light to a sensor of the plurality of sensors, wherein 
each optics component and an associated sensor form one of a plurality 
of channels; and 

a processing component coupled to the plurality of channels and 
configured to separately and simultaneously control an integration 
time of each sensor during a frame, wherein the integration time of at 
least one sensor is relatively shorter than the integration time of at least 
one other sensor, the processing component configured to combine data 
from the plurality of sensors received simultaneously during the frame 
to provide an image having a large dynamic range. EX1031, 189 
(emphasis added). 

In the first Office Action, the Examiner did not apply Tokkonen, Schroeder 

or Yu -- which did not discuss the problem of capturing a scene with a highly varying

illumination.   EX2005, ¶5.  Rather, the Examiner rejected all of the claims as being 

anticipated by U.S. Patent Publ. 2004/0155175 (McNulty) (EX2009).  Id. In contrast 

to the references applied in the ‘803 Application, McNulty disclosed “variable 

integration control of an optical input” as being “especially useful in scenes with 

widely varying light levels.”  EX2009, [0034] (emphasis added). 

2 EX1031, 153 (“The amount of integrated photo-charge is directly related to the 
time the image sensor collects and integrates signal from the scene. This is known 
as integration time.”) (emphasis added). 
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In response to the first Office Action, the Applicant amended claim 1 as 

follows: 

1.  (Currently amended) A digital camera comprising: 
a plurality of sensors integrated in a semiconductor substrate, 

each sensor comprising an array of photo-detectors, wherein each 
sensor is configured to image the same field of view; 

a plurality of optics component, each optics component 
configured to pass light to a sensor of the plurality of sensors, wherein 
each optics component and an associated sensor form one of a plurality 
of channels; and 

a processing component coupled to the plurality of channels and 
configured to separately and simultaneously control an integration time 
of each sensor during a frame, wherein the integration time of at least 
one sensor is relatively shorter than the integration time of at least one 
other sensor, the processing component configured to combine data 
from the plurality of sensors received simultaneously during the frame 
to provide an image having a large dynamic range. EX1031, 66. 

In the accompanying Remarks, the Applicant argued that McNulty was 

distinguishable from the amended claims: 

... McNulty describes a single sensor generating a single image by 
combining data from a plurality of pixels where the integration time for 
a pixel or subset of pixels is independently controlled. McNulty fails to 
even mention use of “a plurality of optics component” and “a plurality 
of channels.” Thus, McNulty fails to teach, suggest, or describe all of 
the elements of at least independent Claim 1. EX1031, 75. 

The Examiner responded with a Notice of Allowance, which provided the 

following reasons for allowance:  

Claims 1-6 and 8-42 are not disclosed or made obvious by the prior art 
of record, specifically in combination with the limitation of “a 
processing component coupled to the plurality of channels and 
configured to separately control an integration time of each sensor 
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during a frame, wherein the integration time of at least one sensor is 
relatively shorter than the integration time of at least one other sensor, 
the processing component configured to combine data from the 
plurality of sensors received during the frame to provide an image.”  
EX1031, 27. 

C. Prosecution History of the ‘236 Application 

The ‘236 Application (which matured into the ‘158) has the identical 

specification to the ‘122 Application, and was examined by the same Examiner 

(Seung C. Sohn). The ‘236 Application claims priority back to the ‘122 Application 

through several intervening continuation applications, all of which share the 

identical specification with each other and the ‘122 Application.3  Claim 1 of the 

‘236 Application recited: 

1. An image capture device comprising: 
a plurality of sensors; 
a plurality of optics components, wherein each optics component 

of the plurality of optics components is configured to pass light to a 
sensor of the plurality of sensors; and 

a processing component configured to control an integration time 
of each sensor. 

Claim 1 of the ‘236 Application bears a close resemblance to the claim 1 (as 

3 The first paragraph of the ‘236 Application states in pertinent part: “This 
application is a Continuation of U.S. Patent Application 13/681,603, filed 
11/20/2012, which is a Continuation of U.S. Patent Application 13/465,229, filed 
5/7/2012 ... , which is a Continuation of U.S. Patent Application No. 12/496,854, 
filed 7/02/2009 ..., which is a Continuation of U.S. Patent Application No. 
11/788,122, filed 4/19/2007.” EX1002, 178 (emphasis added). 
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allowed) in the ‘122 Application, and while there are some differences4 between the 

claims, none of those differences are material to these proceedings. Both claims 

recite a plurality of sensors, a plurality of optics components each of which is 

configured to pass light to a sensor, and a processing component configured to 

independently (or separately) control an integration time of each sensor -- where 

“integration time” is expressly defined in the specification in connection with a 

“scene.” 

After indicating on an Information Disclosure Statement that he had 

considered, inter alia, Tokkonen, Schroeder and Yu, the Examiner allowed the ‘236 

Application. EX1002, 89-91 and 129-131. In his reasons for allowance, the 

Examiner stated: 

Claims 1-20 are not disclosed or made obvious by the prior art 
of record, specifically in combination with the limitation of “a plurality 
of sensors; a plurality of optics components, wherein each optics 
component of the plurality of optics components is configured to pass 
light to a sensor of the plurality of sensors; and a processing component 
configured to control an integration time of each sensor.”  EX1002, 95. 

4 For example, unlike claim 1 in the ‘236 Application, claim 1 (as allowed) in the 
‘122 Application recited that the sensors be integrated on a semiconductor substrate, 
image the same field of view, and that the integration times of the sensors be 
different. 
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IV. CHALLENGED CLAIMS OF THE ‘158 PATENT 

Petitioner challenges independent Claims 1, 9, and 15, and dependent claims 

2, 4-5, 8, 10-11, 13-14, 16 and 19. Independent Claim 1 is representative, and recites: 

1. An image capture device comprising: 

a plurality of sensors; 

a plurality of optics components, wherein each optics 
component of the plurality of optics components is 
configured to pass light to a sensor of the plurality of 
sensors; and 

a processing component configured to control an 
integration time of each sensor. 

V. CLAIM CONSTRUCTION 

The claim limitations at issue must be construed under Phillips v. AWH Corp., 

415 F.3d 1303 (Fed. Cir. 2005). Claim language is not read in isolation. Phillips, 

415 F.3d at 1315. Rather, the claim language, when read in light of the specification 

and the prosecution history, elucidates the meaning of the claim language. 

A. “a processing component configured to control an integration time 
of each sensor” (claim 1), “the processing component is configured 
to determine an integration time of each channel” (claim 9), and 
“identifying an integration time for each of a plurality of channels” 
(claim 15) 

Petitioner chose not to propose a formal construction of the term “a processing 

component configured to control an integration time of each sensor” as recited in 

independent Claim 1, the term “the processing component is configured to determine 
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an integration time of each channel,” as recited in independent Claim 9, or the term 

“identifying an integration time for each of plurality of channels,” as recited in Claim 

15. See Petition at 7-10. However, in its mappings to Matsushima, Petitioner appears 

to have suggested that these limitations could be met by a processor that lacks 

independent control of the integration time of each sensor.5

 The specification expressly teaches that “[t]he processor … provides 

integration time control for each of the camera channels.” EX1001, 8:33-37. The 

‘158 Patent explains that by providing the integration times to each camera channel, 

the processor is able to “separately and simultaneously control an integration time 

of each channel … so that an image formed by combining data of a frame received 

5 Petitioner was on notice of Patent Owner’s position that the Challenged Claims 
require independent control of the integration time of each sensor, as Patent Owner 
articulated that position in detail in the last IPR involving the ‘158 Patent (which 
terminated based on a settlement).  See, POPR in IPR2022-01338, Paper #7.  
EX2010, 19-21.  Despite being on notice of Patent Owner’s position and bearing the 
obligation under 37 CFR 42.104(b)(2) to set forth in the Petition how the Challenged 
Claims are to be construed, Petitioner chose not to dispute Patent Owner’s 
construction.  Petitioner’s silence under these circumstances should be deemed as a 
waiver by Petitioner of any right to contest Patent Owner’s construction of this term.  
Under the present circumstances, allowing Petitioner to initially articulate a contrary 
position by way of a Reply would be unfair to Patent Owner, and contrary to Federal 
Circuit precedent that stating that “[i]t is of the utmost importance that petitioners in 
the IPR proceedings adhere to the requirement that the initial petition identify with 
particularity the evidence that supports the grounds for the challenge to each claim.”
Henny Penny Corp. v. Frymaster, LLC, 938 F.3d 1324, 1330 (Fed. Cir. 2019) 
(citations omitted).         
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simultaneously from the channels has a relatively large dynamic range.” EX1001, 

5:5-11; see also 5:15-18 (“[e]ach sensor camera channel has its own optics, photo-

detection and readout mechanism that includes a plurality of picture elements 

(pixels) with independent signal integration time control.”)  

In IPR2022-00710 (the ‘710 IPR), the Board interpreted the “processing 

component” of Claim 1 as follows: 

… Consistent with this interpretation, claim 1 also recites “a processing 
component configured to control an integration time of each sensor,” 
which similarly distinguishes the processing component’s 
configuration as being able to control the integration time of an 
individual sensor distinct from the other sensor(s) in the group.  

The specification is in accord with this interpretation. For 
example, the specification states, 

The digital cameras described herein overcome this 
dynamic range limitation through the use of multiple 
camera channels, including multiple optics and image 
sensors on a single integrated circuit (IC) or 
semiconductor Substrate. The multiple camera channels 
are configured to image the same field of view 
simultaneously, and each operates independently under a 
different integration time. 

And the specification  states, 

Each channel includes an optics component and an image 
sensor having an active area including multiple picture 
elements (pixels). Each sensor is controlled under or with 
an independent signal integration time . . .  
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Toyota Motor Corp. v. Intellectual Ventures II LLC, IPR2022-00710, Paper 13, at 

12-13 (October 26, 2022) (emphasis added; citations omitted). 

Accordingly, a person of ordinary skill in the art would understand “a 

processor configured to control an integration time of each sensor” as recited in 

independent Claim 1, “the processing component is configured to determine an 

integration time of each channel” recited in independent claim 9, and “identifying 

an integration time for each of plurality of channels,” as recited in Claim 15 to 

require independent control of the integration time of each sensor.  EX2005, ¶70. 

B. “an integration time of each sensor” (claim 1), “an integration time 
of each channel” (claim 9), and “an integration time for each of a 
plurality of channels”(claim 15) 

The meaning of integration time in the ‘158 Patent is central to this case and 

was previously construed in the GM Litigation as “the time the image sensor 

collected and integrates signal from the scene.”  Pet., 8 (emphasis added).  The 

Petition asserts that the prior art references meet this construction, but glosses over 

the meaning of “scene” in the context of the intrinsic evidence, including the 

specification which focuses on the problem of capturing scenes with highly varying 

illumination, and the prosecution history. EX2005, ¶71.  As explained above, the 

‘158 Patent’s solution -- an integration time controller that independently adjusts the 

integration time for each camera channel -- was designed to address dynamic 

imaging challenges, such as transitions between indoor and outdoor lighting and 
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motion-induced temporal aliasing. EX2005, ¶72.  Moreover, the Examiner’s shift in 

prior art application during prosecution, from references directed to still images to 

those described as being “especially useful in scenes with widely varying light 

levels,” further confirms that “integration time” as defined in the ‘158 Patent is 

unrelated to the capture of a still image. EX2009, [0034] (emphasis added).  

Moreover, contemporaneous technical literature, video analysis frameworks, and 

consumer electronics reinforce this understanding, consistently distinguishing a 

scene (i.e., a sequence of frames capturing continuous action in time and space) from 

a photograph or still image. Given this clear distinction, the Petition’s attempt to 

apply the “integration time” in the ‘158 Patent to photographs or still images 

contradicts both the intrinsic and extrinsic record.  EX2005, ¶72. 

As explained in the Petition, the Court in the GM Litigation construed 

“integration time” as “the time the image sensor collected and integrates signal from 

the scene.”  Pet., 8, citing EX1015, 49 (emphasis added). The Petition maintains that 

the relied on references meet this prior construction. Pet., 8. The district court in the 

GM Litigation based its claim construction on the provision (discussed above) of the 

‘158 Patent which expressly defined “integration time” in the context of a scene: 

[T]he specification explicitly defines “integration time” as follows: 
“The amount of integrated photo-charge is directly related to the time 
the image sensor collects and integrates signal from the scene. This is 
known as integration time.” EX1015, 48, citing EX1001, 4:3-6 
(emphasis added). 
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The explicit definition of “integration time” in the context of “the scene” is in 

keeping with the problem to which the ‘158 Patent was directed, i.e., expanding the 

dynamic range of a camera for capturing “scenes with highly varying illumination.”  

EX1001, 1:52-53 (emphasis added); EX2005, ¶74.  As noted above, the ‘158 Patent 

explained that in order “[t]o cover a single scene that might involve indoor lighting

(100 lux) and outdoor lighting (100,000 lux), the required intrascene dynamic range 

is approximately 10,000:1” and that such “intrascene” requirements exceeded the 

dynamic range of a single existing sensor. Id., 1:43-45 and 2:34-37 (emphasis 

added). The ‘158 Patent also explained that existing techniques suffered from 

“temporal aliasing” when attempting to capture motion in the scene. EX1001, 1:58-

2:5. In order to address these shortcomings, including undesirable temporal aliasing

from moving scenes (id., 3:47-57), the ‘158 Patent disclosed a camera with an 

integration time controller for independently controlling the integration time of each 

camera channel, where the “integration time” was defined in the context of such a 

“scene.”  Id., 5:3-15; EX2005, ¶74. 

The prosecution history underlying the ‘158 Patent also demonstrates that the 

Examiner appreciated the difference between a “scene,” which can have, e.g., highly 

varying illumination as well as motion, and a photograph (or still image), in which 

illumination remains essentially the same during the instant the photograph is taken 
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and motion is not depicted.   EX2005, ¶75.  More specifically, the independent 

claims of the ‘803 Application -- which made no mention of control of “integration 

time” -- were finally rejected based on Tokkonen and Schroeder, neither of which 

mentioned the term “scene,” or that their devices applied, e.g., to a scene with 

varying illumination. EX1030, 515-517. However, after the Applicant filed the ‘122 

Application (as a continuation-in-part to the ‘803 Application) in which (i) the 

Background section of the application was redirected to the problem of capturing a 

scene with a “highly varying illumination” (EX1030, 150-151), (ii) the start of the 

Detailed Description was redirected to a camera with multiple camera channels 

where “each camera channel is controlled during a frame under an independent 

integration time. ... so undesirable temporal aliasing from moving scenes or camera 

motion is minimized” (id., 153), and (iii) the independent claims were reworked to 

recite separate control of the integration time of each sensor, where the specification 

explicitly defined integration time in the context of a scene,6 the Examiner did not

apply Tokkonen and Schroeder, as those references did not relate to a scene as 

described in the Background of the application. Rather, the Examiner applied 

McNulty, which related to scenes as described in the Background of the application. 

6 EX1031, 153 (“The amount of integrated photo-charge is directly related to the 
time the image sensor collects and integrates signal from the scene. This is known 
as integration time.”) (emphasis added). 
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Specifically, McNulty disclosed “variable integration control of an optical input” as 

being “especially useful in scenes with widely varying light levels.”  EX2009, [0034] 

(emphasis added). The shift from application of Tokkonen and Schroeder in the ‘803 

Application to McNulty in the ‘122 Application shows that the Examiner 

appreciated the difference between a “scene” as described in the Background of the 

‘122 Application (and the Background of the ‘158 Patent) and a photograph (or still 

image).  EX2005, ¶75. 

The “single scene” described in the ‘158 Patent as including both indoor 

lighting and outdoor lighting (id., 2:34-37) would, by way of example, include a 

person walking from inside of a house to outside of the house or vice versa. EX2005, 

¶76.  The contemporaneous literature used the term “scene” in this same way, 

explaining that a “scene” is a collection of “shots” involving, e.g., a person walking 

from one place to another: 

A shot is an unbroken sequence of frames from one camera. 
Thus, a movie sequence that alternated between views of two people 
would consist of multiple shots. A scene is defined as a collection of 
one or more adjoining shots that focus on an object or objects of 
interest. For example, a person walking down a hallway into a room 
would be one scene, even though different camera angles might be 
shown. ... [P]eople perceive video as a collection of scenes, not shots. 
EX2013, 1 (emphasis added). 

EX2005, ¶76.  A scene is different from a photograph or still image. Consistent with 

its usage in the ‘158 Patent, the contemporaneous literature defined a scene as 
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including one or more shots each of which included “a sequence of frames generated 

during a continuous action in time and space.” EX2011, 267-268 (emphasis added); 

EX2005, ¶77. The literature also explained that a “scene” is part of a hierarchy where 

frames are at the bottom of the hierarchy, continuous frames form a “shot,” and one 

or more shots form a “scene,” as illustrated in the diagram below: 

EX2011, 269 (red box added). “[I]ndividual frames may be grouped into scenes and 

shots. A shot is defined as a sequence of frames generated during a continuous action 

in time and space. A scene consists of one or more shots ...”  Id., at 267-268 

(emphasis in original). Numerous other authors from the time of the ‘158 Patent 

applied this same hierarchy of frames, shots, and scenes. EX2005, ¶78.  For example, 

as one paper explained: 

[I]t is worth while to first define the terminologies used in video 
analysis. 
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 Video shot is an unbroken sequence of frames recorded from a 
single camera. ... 

 Video scene is defined as a collection of semantically related and 
temporally adjacent shots ... 

In summary, videos can be represented by using a hierarchy 
consisting of five levels (video, scene, group, shot, and key frame), 
from top to bottom increasing in granularity ...  

EX2012, at 2-3 (emphasis in original). See also, EX2014, Figure 1 (depicting similar 

hierarchy of frames, shots and scenes).  

At the time of the ‘158 Patent, the term scene was used in the same way by 

the general public. For example, DVD players at the time typically displayed a 

“scene” selection menu, allowing the viewer to jump to a specific scene on the DVD. 

EX2015, 7:55-8:11, Figure 5 (the “menu option” provides “for selecting individual 

scenes of the complete title feature film.”)  EX2005, ¶79. 

Consistent with the problem of varying illumination within a scene identified 

in the ‘158 Patent, and the usage of the term “scene” in the technical literature and 

common parlance at the time of the ‘158 Patent, it is clear that a photograph or still 

image is different from, and outside of the scope of, “the scene” used in the definition 

of “integration time.”  Such a scene requires, for example, “a sequence of frames 

generated during a continuous action in time and space” -- rather than an isolated 

photograph or a still image. EX2011, 267-268 (emphasis added); EX2005, ¶80.   
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As a result, in light of the intrinsic and extrinsic evidence, it is clear that 

integration time in the ‘158 Patent is fundamentally tied to a scene, which in the 

context of the ‘158 Patent is different from a static photograph or still image. The 

patent’s explicit definition, its focus on solving challenges related to varying 

illumination and motion within a scene, and the prosecution history all reinforce this 

distinction. Additionally, contemporaneous technical literature, video analysis 

frameworks, and common usage at the time consistently defined a scene as a 

sequence of frames capturing continuous action in time and space. Accordingly, in 

accordance with its explicit definition, “integration time” should be construed as 

applying to the collection and integration of light “from the scene,” which in the 

context of the ‘158 Patent, does not include still images or photographs. EX2005, 

¶81. 

VI. APPLICABLE LEGAL STANDARDS  

The Board may only grant a petition for IPR where “the information presented 

in the petition ... shows that there is a reasonable likelihood that the petitioner would 

prevail with respect to at least 1 of the claims challenged in the petition.” 35 U.S.C. 

§ 314(a); 37 C.F.R. § 42.108(c). Accordingly, the Petitioner bears the burden of 

showing this statutory threshold has been met. See Office Patent Trial Practice 

Guide, 77 Fed. Reg. 48,756, 48,756 (Aug. 14, 2012) (“The Board ... may institute a 
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trial where the petitioner establishes that the standards for instituting the requested 

trial are met...”). 

VII. A PERSON HAVING ORDINARY SKILL IN THE ART 

A person of ordinary skill in the art (“POSITA”) as of the effective filing date 

of the ‘158 Patent would have had a bachelor’s degree in electrical engineering, 

computer science, computer engineering, physics, or a related subject, and two to 

three years of work experience in digital imaging. EX2005, ¶82. 

VIII. GROUND 1 FAILS BECAUSE MATSUSHIMA DOES NOT 
DISCLOSE INDEPENDENT INTEGRATION TIME CONTROL AND 
THE PETITION’S INTERPRETATION MISCHARACTERIZES THE 
REFERENCE 

Matsushima discloses a dual-imaging system that captures and synthesizes 

two images to enhance resolution and image quality, but it does not disclose 

independent control of integration time for each sensor. The reference describes a 

process where a wide-angle image and a telephoto image are captured, with the latter 

scaled down and combined with the former to improve central image clarity.  

EX2005, ¶83.  Importantly, Matsushima applies a single charge accumulation time 

across both sensors, as evidenced by its consistent references to the subject 

luminance and the charge accumulation time in the singular, indicating a uniform 

exposure setting rather than independent control. The Petition’s attempt to rely on 

Matsushima’s timing signals is misplaced, as these signals merely coordinate data 
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retrieval and do not govern exposure settings. Further, the expert’s claim that 

Matsushima achieves a broad dynamic range through different integration times is 

not supported by the reference and contradicts prior art, which recognized the 

challenge of blending images with different exposures without creating unnatural 

boundaries. Matsushima’s own discussion of boundary correction confirms that it 

assumes a uniform exposure framework. As discussed below, the Petition 

mischaracterizes Matsushima’s disclosures and fails to demonstrate that it expressly 

or inherently teaches independent integration time control. EX2005, ¶84.

A. Overview of Matsushima 

Ground 1 relies solely on Matsushima, which discloses “a digital camera 

having a wide-angle first imaging system and a telephoto second imaging system.”  

EX1007, 1. The first imaging system captures a first image 62A (left side) with a 

wide angle lens, and the second imaging system captures a second image 62B (right 

side) using a telephoto lens with a longer focal length than the lens used in the first 

imaging system. Id., 1, 3; EX2005, ¶85. 
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Id., 1. Image 62B (captured by the second imaging system using the telephoto lens) 

is then “scaled down to the same magnification” as “captured image 62A taken using 

the first imaging system” and “synthesized with the captured image 62A taken using 

the first imaging system.”  Id., 1; EX2005, ¶85. As explained in Matsushima: 

The synthesizing means synthesizes the first captured image with 
the image that has been scaled down using the scale-down means. At 
this time, an image that has been scaled down using the scale-down 
means is generated from an image taken with the telephoto second 
imaging system, so the amount of information is greater than the 
amount of information in the central portion of the first captured image. 
This enables the image quality in the center of the image to be 
improved. 

In addition, there is a risk that the boundary between the first 
image and the image that has been scaled down using the scaling means 
will be discontinuous, resulting in a deterioration in image quality. 
Therefore, the synthesizing means corrects the continuity of the image 
data in the peripheral regions based on the image data of a 
predetermined peripheral region of the image scaled down by the scale- 
down means and the image data corresponding to the peripheral region 
of the first captured image during synthesis. This keeps the images from 
looking unnatural at the boundary. EX1007, [0011]-[0012]. 
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Figure 1 of Matsushima (reproduced below) discloses a first imaging system 

12A (red box) and a second imaging system 12B (green box). 

First imaging system 12A (red box) includes “[i]maging optics 14A” which “are 

composed of a first lens group 19A with an imaging lens 15A and a focus lens 16A, 

and an aperture 17A.”  Id., [0019]. Similarly, the second imaging system 12B (green

box) includes “imaging optics 14B” which “are composed of a second lens group 

19B with an imaging lens 15B and a focus lens 16B, and an aperture 17B.”  Id. “Lens 

group 19A is a wide-angle single focal length lens whose shooting angle α is wider 

than the shooting angle β of lens group 19B.”  Id., [0020]. The first imaging system 

12A includes CCD 18A, and the second imaging system includes CCD 18B. Id., 
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[0021]. “CCD 18A and CCD 18B can be ... CCDs of the same size, that is, the same 

number of pixels.”  Id; EX2005, ¶86.   

B. Matsushima Fails To Disclose Independent Integration Time 
Control Of Each Sensor 

While Matsushima describes a dual-imaging system with separate CCD 

sensors, its exposure control mechanism applies a single charge accumulation time 

to both CCDs, indicating that integration time is not independently managed for each 

sensor. Matsushima’s automatic exposure (AE) control relies on a single luminance 

value to determine a common aperture setting and shutter speed, which are then 

applied uniformly to both imaging systems. The Petition attempts to rely on 

Matsushima’s disclosure of timing signals to suggest independent control, but this 

argument is flawed. The timing signals merely coordinate data retrieval from the 

CCDs and do not dictate independent integration times. Even if they influenced the 

electronic shutters, Matsushima does not disclose any mechanism for setting distinct 

integration times for each sensor. Instead, Matsushima consistently refers to “the 

determined shutter speed” and “the charge accumulation time” in the singular, 

reinforcing that the same integration time is used for both CCDs. Consequently, 

Matsushima does not disclose the independent integration time control required by 

the challenged claims, and the Petition fails to demonstrate otherwise.  EX2005, ¶87. 
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In Matsushima, “CPU 30 performs various calculations such as focus 

evaluation calculations and AE [automatic exposure] calculations.” Id., [0031]. 

However, Matsushima makes clear that a single charge accumulation time is used 

for controlling both CCD 18A and 18B in Matsushima’s two imaging systems. 

EX2005, ¶88.  From Matsushima: 

For AE control, the subject luminance (imaging EV value) is 
determined based on integration of the R, G, and B signals in a single 
frame by the integration circuits 60A and 60B, and the aperture value 
and shutter speed are determined based on this imaging EV value. The 
apertures 17A and 17B are driven via the drive circuits 52A and 52B, 
and the CCD 18A and CCD 18B charge accumulation time is controlled 
using an electronic shutter to reach the determined shutter speed. ... 

During imaging and recording, the AF operation is performed 
when the release button is “half-pressed,” and the metering operation is 
repeated several times to obtain the exact imaging EV. The final 
aperture value and shutter speed for imaging is then determined based 
on the imaging EV. The apertures 17A and 17B are then driven to the 
final aperture value when the release button is “fully press”, and the
charge accumulation time is controlled by the electronic shutters at the 
determined shutter speed. Id., [0034]-[0035] (emphasis added). 

The fact that Matsushima refers to “the charge accumulation time” (in the 

singular) of both “the CCD 18A and CCD 18B” indicates that the same charge 

accumulation time is used to drive both devices. Matsushima’s references to “the

subject luminance” (singular), one EV value (singular), “the final aperture value” 

(singular) used to drive for both apertures 17A and 17B, and “the determined shutter 

speed (singular), likewise indicate that one luminance (EV value) is determined for 
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the subject, and a common aperture value as well as a common shutter speed are used 

in both imaging systems. Matsushima’s use of a common accumulation time for both 

of its CCDs fails to disclose independent control of the integration time of each

sensor, as required by all of the Challenged Claims.  EX2005, ¶89. 

The Petition (at 20) relies on the following disclosure in Matsushima 

discussing timing signals: 

A timing signal generating circuit (TG) 28 provides appropriate 
timing signals to the CCD drive circuits 20A and 20B, the CDS circuits 
22A and 22B, and the A/D converters 24A and 24B in response to 
commands from the CPU 30, and each circuit is driven synchronously
by timing signals applied from the timing signal generating circuit 28. 
EX1007, [0027] (emphasis added). 

For multiple reasons, this passage fails to disclose independent control of the 

integration time of each of Matsushima’s CCDs. First, Matsushima discloses that 

these timing signals are used to control the timing of the retrieval of information 

from the CCDs, rather than the integration time of each CCD. See EX1007, [0023] 

(“The accumulated signal charges are retrieved by CCD drive pulses applied by 

CCD drive circuits 20A and 20B, and are sequentially output from CCD 18A and 

CCD.”)  Second, even if such timing signals were used to control the electronic 

shutters on Matsushima’s CCDs, Matsushima does not disclose (expressly or 



37 

inherently7) that such timing signals independently control the electronic shutters. 

The fact that Matsushima describes “the determined shutter speed” (singular) and 

“the charge accumulation time” (singular) for both CCDs indicates that common 

(rather than independent) parameter(s) are used to control such devices. EX2005, 

¶90. 

While Matsushima describes its imaging systems as “independent” in that 

“subject images are formed on the light-receiving surfaces of CCD 18A and 18B via 

imaging optics 14A and 14B, respectively,” Matsushima fails to disclose that the 

integration time of CCD 18A and CCD 18B is independently controlled. Id., [0017]. 

EX2005, ¶91.  Not surprisingly, in its mapping of Element [1.3] in Ground 1, the 

Petition fails to even allege that Matsushima discloses independent control of the 

integration time of each CCD. Pet., 17-21. 

As a result, Matsushima does not disclose independent control of integration 

time for each CCD, as required by the Challenged Claims. Instead, it applies a single 

7 “The mere fact that a certain thing may result from a given set of circumstances is 
not sufficient to establish inherency.” Par Pharm., Inc. v. TWi Pharm., Inc., 773 F.3d 
1186, 1194-95 (Fed. Cir. 2014). Rather, “the limitation at issue necessarily must be 
present in order to be inherently disclosed by the reference.” Southwire Co. v. Cerro 
Wire LLC, 870 F.3d 1306, 1310-11 (Fed. Cir. 2017). Petitioner has not demonstrated 
that it is inherent in Matsushima’s statement that “[t]he accumulated signal charges 
are retrieved by CCD drive pulses applied by CCD drive circuits 20A and 20B, and 
are sequentially output from CCD 18A and CCD,” that Matsushima independently 
controls the charge accumulation time for both of its CCDs. 
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charge accumulation time uniformly across both imaging sensors, as evidenced by 

its consistent references to the charge accumulation time, the determined shutter 

speed, and the final aperture value—each in the singular. The Petition’s reliance on 

Matsushima’s timing signals is misplaced, as these signals merely coordinate data 

retrieval rather than independently adjusting integration times. Even if they 

influenced electronic shutters, Matsushima provides no disclosure—express or 

inherent—of separate integration time control for each CCD. EX2005, ¶92. 

C. The Petition Mischaracterizes The Actual Language Of 
Matsushima 

In its parenthetical purporting to summarize paragraph [0034] of Matsushima, 

the Petition mischaracterizes the actual wording of the reference, inserting language 

that is not present in the text and which alters the meaning of the reference. 

Petitioner’s characterization of paragraph [0034] of Matsushima (from page 20 of 

the Petition) is set forth below along with the actual wording of the reference 

(emphasis added). 
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Petition, at 20 Actual Text Of [0034] Matsushima  

EX1007, [0034] (for automatic 
exposure (AE) adjustment, the 
integration circuits 60A and 60B 
determine the subject luminance 
(imaging EV value) for sensors (CCD) 
18A and 18B respectively, and CPU 30 
determines “aperture value and shutter 
speed…based on this imaging EV 
value.”) (emphasis added) 

For AE control, the subject luminance 
(imaging EV value) is determined based 
on integration of the R, G, and B signals 
in a single frame by the integration 
circuits 60A and 60B, and the aperture 
value and shutter speed are determined 
based on this imaging EV value. The 
apertures 17A and 17B are driven via 
the drive circuits 52A and 52B, and the
CCD 18A and CCD 18B charge 
accumulation time is controlled using 
an electronic shutter to reach the 
determined shutter speed. 

Simply put, Petitioner’s addition of the term “respectively” to its characterization of 

Matsushima has no textual support in the reference itself, and substantially changes 

the meaning of the actual words used by Matsushima.  EX2005, ¶94.  The fact that 

the Petition needs to rely on words not actually in Matsushima in attempting to make 

the case for invalidity underscores why Matsushima is deficient. 

D. The Testimony Of Petitioner’s Expert Alleging That Matsushima 
Uses Different Integration Times Is Unsupported By The Reference 

Petitioner’s expert asserts that Matsushima discloses images with different 

integration times, but this claim is unsupported by the actual disclosure of 

Matsushima. EX2005, ¶95. The cited passages do not reference independent 

integration time control or variation between the two imaging systems. Id. Instead, 
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Matsushima consistently refers to the subject luminance and the charge 

accumulation time in the singular, indicating that a single exposure control is applied 

to both CCDs. The expert’s attempt to infer different integration times based on a 

supposed difference in luminance across fields of view is not grounded in 

Matsushima’s teachings.  Id.

In his Declaration, Petitioner’s expert stated; 

98. Further, as explained at [5.0] and [11.0], Matsushima 
provides improved image quality with a broad dynamic range, by 
combining images 62A and 62B having different integration times for 
different regions in a scene. EX1007, [0048]-[0049], [0034]. 

EX1003, ¶98 (emphasis added). The assertion that Matsushima’s images 62A and 

62B have different integration times is not supported (either expressly or inherently) 

in Matsushima. EX2005, ¶96.  Each of the paragraphs that Petitioner’s expert cited 

for this assertion are examined below. 

Beginning with paragraphs [0048]-[0049] of Matsushima, these paragraphs 

state that images 62A and 62B are taken by the first and second imaging system at 

different shooting angles and synthesized, but make no mention of different

integration times. EX2005, ¶97. From Matsushima: 

[0048] Next, the synthesis processing performed on captured images 
taken by the two imaging systems will be explained. In the present 
embodiment, by synthesizing a captured image 62A taken with the first 
imaging system 12A with a captured image 62B taken with the second 
imaging system 12B, an image with improved image quality in the 
center of the captured image is generated. 
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[0049] For example, when shooting at the widest angle, that is, at 
shooting angle α, indicated by the zoom operation means, as shown in 
FIG. 4 (A) and 4(B), a scaled down image 66 is generated from a 
captured image 62B taken by the second imaging system 12B, which is 
scaled down to the same magnification (shooting angle) as the captured 
image 62A taken by the first imaging system 12B, and this is 
synthesized with the captured image 62A taken by the first imaging 
system 12A. In other words, both images are synthesized by replacing 
the image in the center of the captured image 62A corresponding to the 
scaled down image 66, with the scaled down image 66. This improves 
image quality in the center of the image. 

The next citation provided by the expert is to paragraph [0034] of 

Matsushima, which, as discussed in Section V(B), supra, refers to “the charge 

accumulation time” (in the singular) of both “the CCD 18A and CCD 18B,” which 

indicates that the same charge accumulation time is used to drive both devices. 

Nothing in paragraph [0034] of Matsushima expressly or inherently discloses the 

use of different integrations times by CDDs 18A and 18B.  EX2005, ¶98. 

The expert declaration also relies on the discussion of element [5.0] in the 

declaration to support the assertion that “images 62A and 62B have different 

integration times.”  However, this section of the declaration does not provide any 

additional support. In discussing element [5.0], the declaration simply repeats it 

earlier citations to paragraphs [0048]-[0049] of Matsushima for the proposition that 

“image 62A and image 62B are captured with different exposures (with different 

integration times).”  EX1003, ¶109; EX2005, ¶99.   
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Finally, the expert declaration also relies on the discussion of element [11.0] 

in the declaration to support the assertion that “images 62A and 62B have different 

integration times.”  Here, Petitioner’s expert tacitly acknowledges that Matsushima 

fails to disclose different integration times, and pivots to the argument that “[a] 

POSITA would have understood that in Matsushima, the integration times of the 

image sensors would have different values for different subject luminance of 

different FOVs.”  EX1003, ¶134 (emphasis added).   However, Matsushima says 

nothing of the sort. Rather, Matsushima refers to “the subject luminance” (singular) 

and one EV value (singular). EX1007, [0034]; EX2005, ¶100.   

In asserting that “[a] POSITA would have understood” that Matsushima 

disclosed different integration times, Petitioner’s expert states: 

A POSITA would have understood that in Matsushima, the 
integration times of the image sensors would have different values for 
different subject luminance of different FOVs. This is because the first 
subject luminance of the shooting angle α and the second subject 
luminance of the shooting angle β are determined independently (by 
integration circuits 60A and 60B). Ex.1007, [0034].   

EX1003, ¶134 (emphasis added). This analysis is the opposite of what Matsushima 

actually says. EX2005, ¶101.  In paragraph [0034], Matsushima refers to “the subject 

luminance” in the singular -- and makes no mention of “different subject luminance 

of different FOVs,” “the first subject luminance” or “the second subject luminance.”  
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Id.  In making this analysis, Petitioner’s expert has strayed far and wide from what 

“a POSITA would have understood” from the actual words of Matsushima.  Id. 

In an attempt to justify his reading into Matsushima of “different subject 

luminance of different FOVs,” “the first subject luminance” and “the second subject 

luminance,” Petitioner’s expert states:   

.. For example, the first sensor imaging the larger FOV (see 62A 
including the sun, the sky and other background objects) has a different 
subject illuminance (e.g., a higher subject illuminance) from the second 
sensor imaging the smaller FOV (see 62B including a person and a 
flower), thereby a different integration time (e.g., a shorter integration 
time) is determined for the first sensor. A broad dynamic range is 
achieved by combining images 62A and 62B having different 
integration times for different regions in a scene.  

EX1003, ¶134 (emphasis added). Again, the concepts relied on in this analysis are 

not disclosed in Matsushima. Matsushima refers to “the subject luminance” in the 

singular -- not “different subject luminance.”  EX2005, ¶102.  Moreover, 

Matsushima make no mention of the subject of dynamic range in any way, shape or 

form. Id. The concept of a “broad dynamic range” is one that Petitioner’s expert 

brought to Matsushima, rather than one grounded in the disclosure of the reference 

itself. Id. 
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E. Given The Known Obstacles To Synthesizing Digital Images With 
Different Exposures, Interpreting Matsushima As Disclosing  
Different Integration Times Would Be Inconsistent With The Prior 
Art As A Whole 

Petitioner’s argument that Matsushima’s images 62A and 62B have different 

exposure times -- and that this equates to different integration times -- is both 

inconsistent with Matsushima’s disclosure and contrary to the understanding of the 

prior art. Matsushima explicitly describes a synthesis process aimed at achieving a 

natural boundary between combined images, a goal that the prior art recognized as 

particularly challenging when merging images with different exposures. EX2005, 

¶103.  More specifically, prior research, including studies on image mosaics, 

highlighted the difficulty of blending images with differing exposures without 

producing unnatural seams.  Id. Thus, Petitioner’s argument that images 62A and 

62B in Matsushima have different exposure times (which the Petition equates with 

different integration times) is inconsistent with the teachings of the prior art as a 

whole, which recognized the challenge of achieving a natural boundary (as called 

for Matsushima) when synthesizing images with different exposures.  Id. 

As shown in Figures 4A and 4B of Matsushima (reproduced below), 

Matsushima disclosed that “a scaled down image 66 is generated from a captured 

image 62B” by scaling down image 62B “to the same magnification (shooting angle) 

as the captured image 62A,” and then “both images are synthesized by replacing the 
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image in the center of the captured image 62A corresponding to the scaled down 

image 66, with the scaled down image 66.”  EX1007, [0049]; EX2005, ¶104.   

Matsushima recognized that “simply replacing the image in the center of the 

captured image 62A with the scaled down image 66 may result in an unnatural 

boundary between the two images,” and stated that “correction data is generated to 

correct the image in the peripheral regions 68 based on the image data in the 

peripheral region 68 (shaded region) of the scaled down image 66 and the image data 

in the peripheral region 68 of the captured image 62A.”  EX1007, [0050]-[0051] 

(emphasis added). The “correction data” is used so that “the boundary between the 

captured image 62A and the scaled down image 66 can be kept from becoming 

unnatural.”  Id., [0057]; EX2005, ¶105. Matsushima’s “correction data” is 

represented by the “correction curve” illustrated in Figure 5 of the reference, which 

functions to “blend” the areas of overlap.  EX2005, ¶105. 
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Matsushima nowhere states or implies that its techniques were useful for 

synthesizing images with different exposures. EX2005, ¶106. This is not surprising, 

because synthesizing images with different exposures in a manner that resulted in a 

natural boundary was a known problem.  Id.  As explained in one paper from the 

time (authored by researchers at Harvard and Microsoft): 

When capturing images to create mosaics, automatic cameras often 
change their exposure settings. Even if the images are blended in the 
areas of overlap, if the exposure difference between images is too high, 
it will give the panorama a creased look around the edges of the 
overlap. Feathering [10] the effect of the blend into the rest of the image 
will help remove creases, but the exposure change will still be too 
abrupt to appear natural. (Figure 7) Uyttendaele, Matthew, Ashley 
Eden, and Richard Skeliski. “Eliminating ghosting and exposure 
artifacts in image mosaics.” Proceedings of the 2001 IEEE Computer 
Society Conference on Computer Vision and Pattern Recognition. 
CVPR 2001. Vol. 2. IEEE, 2001. EX2016, 4 (emphasis added). 

The unnatural boundary after synthesis of the images with different exposures is 

illustrated in Figure 7(A) of the paper (reproduced below): 
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Id., 6. Figure 7(A) (above) shows a two image mosaic where two images with 

different exposures have been blended and feathered. Id., 4, 6. The boundary 

between the two images is a highly noticeable and far from “natural” boundary 

between images 62A and 66 called for in Matsushima. Id., 6 (referring to “the sharp 

transition between images in the center of the mosaic”).  EX2005, ¶106. 

The paper discussed two methods for potentially ameliorating the unnatural 

boundary shown in Figure 7(A), neither of which resulted in a natural boundary. 

EX2005, ¶107.  One method, referred to as a “block based exposure adjustment,” 

resulted in the image shown in Figure 7(B) of the paper (reproduced below): 

After “block based exposure adjustment,” the boundary between the two 

images is still highly noticeable and far from the “natural” boundary between images 

62A and 66 called for in Matsushima. EX2005, ¶107. 
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The other method for potentially ameliorating the unnatural boundary method 

involved the application of an “exposure compensation algorithm” and resulted in 

the image shown in Figure 7(C) of the paper (reproduced below): 

While somewhat improved, the boundary between the two images is still noticeable 

and far from the “natural” boundary between images called for in Matsushima. 

EX2005, ¶108. 

Thus, inserting an image (e.g., Matsushima’s high resolution image) captured 

with one illumination into another image (e.g., Matsushima’s low resolution image) 

captured with a different illumination would result in a mosaic with an unnatural 

boundary that could not have been corrected with boundary style algorithms.  

EX2005, ¶109.  When viewed in light of the prior art as a whole -- which recognized 

the challenge of synthesizing images with different exposures in a manner that 
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resulted in the natural boundary called for by Matsushima -- the actual wording of 

Matsushima makes sense. More specifically, Matsushima’s description of a single, 

common charge accumulation for both CCD 18A and CCD 18B would have resulted 

in images having the same exposure. Id. While Matsushima’s blending of images 

with the same exposure may indeed have resulted in the natural boundary called for 

by the reference, there is no description in Matsushima or in the Petition itself of any 

techniques at the time that could have synthesized images with different exposures 

in a way that would have resulted in the natural boundary called for by Matsushima. 

Id.  Thus, in addition to deviating from the actual text of Matsushima, Petitioner’s 

reading of the Matsushima is inconsistent with the state of the art, which recognized 

that achieving a natural boundary between images with different exposures was 

problematic.  Id. 

In summary, the Petition fails to acknowledge or address Matsushima’s 

repeated descriptions in the singular (for both of Matsushima’s imaging systems) of 

“the charge accumulation time,” “the subject luminance,” the “EV value,” “the final 

aperture value” used to drive for both apertures 17A and 17B, and “the determined 

shutter speed.”  Rather than staying true to the description of these parameters in the 

singular as set forth in the reference, Petitioner and its expert have attempted to 

rewrite the reference by introducing features such as “different subject luminance of 

different FOVs,” “the first subject luminance,” “the second subject luminance” and 
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a “broad dynamic range” -- none of which have textual support in the reference itself. 

In so doing, Petitioner and its expert have interpreted Matsushima in a manner that 

is inconsistent with the prior art as a whole, which understood that achieving a 

natural boundary between images with different exposures was problematic. 

EX2005, ¶110.  For all of these reasons, the Petitioner has failed to demonstrate that 

Matsushima expressly or inherently discloses independent control of the integration 

time of each sensor. Thus, the Petition has failed to demonstrate a reasonable 

likelihood of success with respect to Ground 1. 

IX. GROUND 2 FAILS TO ESTABLISH OBVIOUSNESS BECAUSE 
NEITHER YU ALONE NOR THE COMBINATION OF YU AND 
MIYAZAKI DISCLOSES INTEGRATION TIME CONTROL IN THE 
CONTEXT OF A SCENE 

Ground 2 argues that the Challenged Claims are obvious over Yu alone. In 

the alternative, Ground 2 argues that the Challenged Claims are obvious over Yu in 

combination with Miyazaki. See, e.g., Pet., 50-54 (arguing that Yu alone meets 

element [1.3] and 55-63 (arguing that the combination of Yu and Miyazaki renders 

element [1.3] obvious). The discussion below begins with an overview of Yu and an 

explanation why Yu fails to meet the limitations of the Challenged Claims. An 

overview of Miyazaki is presented next, followed by an explanation why Yu and 

Miyazaki together fail to render the Challenged Claims obvious. 
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A. Yu Alone Fails To Render The Challenged Claims Obvious 

Yu is directed to improving digital photography by enhancing image 

resolution and color quality to more closely resemble film-based photographs. Yu 

identifies the limitations of digital cameras compared to film, and proposes a multi-

sensor, multi-lens system to produce high-quality, still images without significantly 

increasing costs. Yu consistently describes its invention in the context of digital 

photographs and printed images. Although Yu occasionally uses the term “scene,” 

the context makes clear that Yu is referring to a single picture or photograph. Yu’s 

usage of “scene” is thus very different from the usage of that term in the ‘158 Patent, 

where a “scene” refers to a sequence of frames generated during a continuous action 

in time and space, such as a scene with varying illumination. EX2005, ¶112.  

1. Overview of Yu 

Yu is directed to “digital photography,” and to a digital camera that takes 

digital photographs (still images) with colors and details that more closely replicate 

that of film cameras. EX2005, ¶113. Starting with its “Description of Related Art,” 

Yu describes the capability of film-photography to produce high-resolution images 

and vivid colors, and explained the shortcomings of existing digital photography

techniques that lacked the high-resolution and vivid colors produced by film. Id. 

From Yu: 
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Description of Related Art  
Digital photography is one of the most exciting technologies to 

emerge during the twentieth century. With the appropriate hardware 
and software (and a little knowledge), anyone can put the principles of 
digital photography to work. Digital cameras are on the cutting edge 
of digital photography. ... 

 Digital cameras, however, do not work in the way as the 
traditional film cameras do. In fact, they are more closely related to 
computer scanners, copiers, or fax machines.   ...  

Nevertheless, there are many cases in which digital cameras 
simply could not be used due to the limited resolutions from today’s 
digital cameras. Film-based photographs have immeasurably higher 
resolutions than digital cameras. The comparison magnitude may be 
somewhere millions of pixels versus tens thousands of pixels in the 
digital cameras. Although, it is theoretically possible to design a 
photosensitive chip with multimillion of pixels, the cost of such chip 
would be a forbidden number and may consequently drag the digital 
cameras out of the consumer market. ... 

To have color images with higher resolutions, the number of 
photocells in a sensor must be increased. ... Therefore there is a great 
need for a generic solution that makes digital cameras capable of 
producing high resolution images without  enormously incurring the 
cost of photosensitive chips with multimillion photocells.  

A second noticeable quality between digital cameras and film-
based cameras is the dynamic range. Films have the necessary 
chemical pigments to make colors much more vivid and more adaptive 
to light conditions than current digital cameras can do. This is largely 
due to the limited pixel depth the current digital cameras could produce 
and the limited sensitivity of the photocells in the image sensor. There 
is thus a further need for digital cameras that produce better colors and 
details in a greater range. ... EX1005, 1:12-2:16 (emphasis added). 

After discussing the deficiencies of digital photography as compared to film-

based photography, Yu positioned its invention as having “been made in 
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consideration of the above described problems and needs” in order to improve the 

image resolution and color ranges of existing digital cameras by providing “film-

like true color” images “without incurring substantial costs.”  EX2005, ¶114.  From 

Yu: 

SUMMARY OF THE INVENTION 
Recent product introductions, technological advancements, and 

price cuts, along with the emergence of email and the World Wide Web, 
have helped make digital cameras the hottest new category of consumer 
electronics products. But the image qualities, noticeably the image  
resolutions and color dynamic ranges, have limited the popularity of 
digital cameras among consumers. Under the constraints of improving 
image qualities without incurring substantial costs to the digital 
cameras, the present invention discloses improved digital cameras that 
use multiple image sensors with multiple lenses. 

The present invention has been made in consideration of the 
above described problems and needs and has particular applications to 
digital cameras that are demanded to produce digital images of high 
qualities. ... Using a set of digital image processes embedded in a digital 
signal processing chip, images from the three color image sensors are 
processed with reference to the image from the black-and-white image 
sensor and subsequently produce high quality and film-like true color 
digital images. EX1005, 2:23-49 (emphasis added). 

The Detailed Description of The Preferred Embodiments of Yu also 

emphasized that Yu was directed to a digital camera that, in some cases, had the 

same look as a “regular film camera” and that could capture digital photographs that 

could be printed “on glossy paper.” EX2005, ¶115.  From Yu: 

FIG. 4B shows another arrangement of four lenses 402, 404, 406 
and 408 in a regular camera lens opening 410 so that the exterior 
appearance of a digital camera with multiple sensors and multiple 
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lenses may look the same as a regular film camera. EX1005, 6:17-21 
(emphasis added). 

* * * 
For completeness, along with digital image processing circuitry 

338, post circuitry 350 includes all necessary circuits to further process 
vector or color image 340. It is understood to those skilled in the art 
that some of the functions performed may include image compression 
in a conventional format such as JPEG and necessary I/O functions so 
that color images generated by digital camera 300 may be downloaded 
to other computing devices for further artistic editing/processing and 
subsequently for printing on glossy paper or publication on the Internet 
or World Wide Web.   EX1005, 7:9-18 (emphasis added). 

While in several places Yu uses the term “scene,” it is clear from the context 

that Yu uses “scene” synonymously with a “picture” (a still image or photograph). 

See, e.g., EX1005, 1:30-36 (“The photosensitive device reacts to light reflected from 

the scene and can translate the strength of that reaction into a numeric equivalent. 

By passing light through red, green, and blue filters, for example, the reaction can 

be gauged for each separate color spectrum. When the readings are combined and 

evaluated via software, the camera can determine the specific color of each segment 

of the picture”). EX2005, ¶116.  Yu’s usage of “scene” is different from the usage 

of that term in the ‘158 Patent, where a “scene” refers to a sequence of frames 

generated during a continuous action in time and space, such as a scene with varying 

illumination.  Id. 
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2. Yu Alone Fails To Meet All Of The Limitations Of The 
Challenged Claims 

Each of the independent Challenged Claims requires control/identification of 

an “integration time” for each sensor/channel.8  The Petition interprets an 

“integration time” as “the time the image sensor collects and integrates signal from 

the scene.” Pet., 8. (emphasis added). Petitioner’s construction is consistent with the 

explicit definition of “integration time” in the specification. EX1001, 3:3-6,  

Petitioner’s construction is also consistent with the purpose of the ‘158 Patent, which 

was to expand the dynamic range for capturing “scenes with highly varying 

illumination,” such as “a single scene that might involve indoor lighting (100 lux) 

and outdoor lighting (100,000 lux).” while minimizing “undesirable temporal 

aliasing from moving scenes.” Id., 1:52-53, 2:34-37 and 3:47-57 (emphasis added). 

Simply put, the application of integration time control during a “scene” is not met 

by Yu which, as explained above, is limited to digital photography, namely, the 

capture of singular still images.  EX2005, ¶117. 

Since Yu fails to disclose integration control in the context of a scene (as 

required by Petitioner’s own construction), the Petition fails to demonstrate a 

8  Claim 1 recites “a processing component configured to control an integration time
of each sensor”; Claim 9 recites “the processing component is configured to 
determine an integration time of each channel”; and Claim 15 recites “identifying 
an integration time for each of plurality of channels.” 
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reasonable likelihood of success in demonstrating that the Challenged Claims are 

obvious over Yu alone under Ground 2. 

B. The Combination Of Yu And Miyazaki Set Forth In The Petition  
Does Not Render The Challenged Claims Obvious 

In the alternative, Ground 2 argues that the Challenged Claims are obvious 

over Yu in combination with Miyazaki. Pet., 55-63. However, Miyazaki is not 

offered to cure the deficiency in Yu noted above (i.e., Yu’s failure to disclose 

integration control in the context of a scene). Rather, the Petition relies on 

Miyazaki’s electronic shutter “[t]o the extent it is argued that Yu’s description of 

using sensor-level exposure time control” is deficient. Pet., 55. Significantly, the 

eight pages that the Petition devoted to the proposed combination of Yu and 

Miyazaki (Pet., 55-62) only mentions the term “scene” one time, and in that instance, 

the Petition was quoting the district court’s reference to “scene” in the court’s claim 

construction decision, rather than any disclosure in Miyazaki. Pet., 56, quoting, 

EX1015, 49. Simply put, since the Petition fails to even allege that “Yu-Miyazaki” 

discloses integration time control during a “scene,” the Petition fails to demonstrate 

a reasonable likelihood of success of demonstrating that the Challenged Claims are 

obvious over Yu-Miyazaki  under Ground 2. 
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1. Overview of Miyazaki 

Miyazaki is directed to implementing a digital camera that produces still 

pictures. EX2005, ¶120.  Miyazaki identified the problem of an operator missing an 

opportunity to take a picture due to a delay in the operator’s decision to take the 

picture or “release time lag” which represents the delay between the time an operator 

intended to take a picture and the actual time the picture is taken. Id. From Miyazaki: 

2. Description of the Background Art 
A digital still camera extensively used today uses a CCD (Charge 

Coupled Device) image sensor or similar solid-state image sensor in 
place of the traditional silver halide photo sensitive type of film.   This 
kind of camera is capable of storing image data output from the image 
sensor in a semiconductor memory or similar storage and reproducing 
it on a monitor in the form of a picture. This allows the operator of the 
camera, watching the monitor, to confirm the result of a shot 
immediately after the shot. However, it is not easy for the operator to 
determine a shutter chance while focusing the camera on a desired 
subject and selecting the range of a shot at the same time ... For 
example, the operator is apt to miss a shutter chance due to the delay of 
operator’s decision or action or the delay of operation particular to the 
camera. This brings about a release time lag between the intended time 
for shooting and the time of the actual shot. ...  

The release time lag, however, depends on the person to operate 
the image pickup apparatus.  ... Moreover, even the picture taken with 
due consideration given to the release time lag is not always a picture
picked up at a desired timing or shutter chance. EX1006, 1:14-51 
(emphasis added).   

Miyazaki next disparaged cameras that continuously pick up a desired scene 

as wasteful, and ended its discussion of the background art by noting the difficulty 
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of implementing a digital camera capable of producing high-quality still pictures. 

EX2005, ¶121.  From Miyazaki: 

To allow the operator of a digital still camera to surely take a 
picture at a desired timing, the camera may be constructed to 
continuously pick up a desired scene while sequentially recording the 
resulting successive pictures in a memory in the same manner as a 
movie camera. However, simply picking up successive pictures and 
storing the whole data representative of the pictures not only wastes the 
limited capacity of the memory, but also increases processing loads. 
This makes it difficult to implement a digital camera capable of 
producing high-quality still pictures. Id., 1:52-62 (emphasis added). 

Miyazaki’s solution was a digital camera that picked up a plurality (e.g., nine) 

still images separated in time by a preselected interval (∆𝑡) in order to allow the 

operator to select the best still picture. Id., 5:10-24; 6:54-55; EX2005, ¶122. Figure 

1 of Miyazaki (reproduced below), illustrates an LCD display on the back of the 

camera of the nine successive pictures:    
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As Miyazaki explains, “the camera 10 displays the successive frames or pictures 

picked up at consecutive times on an LCD (Liquid Crystal Display) panel or monitor 

26 (see FIG. 1) in a multiframe format. The operator, watching the LCD panel 26, 

selects desired one of the frames on an “F (forward) switch 28, a “B (backward) 

switch 30, and an enter/store switch 32. In response, the camera 10 writes image data 

representative of the frame selected by the operator in the external memory 16.”  Id., 

3:62-4:3.9

In Miyazaki, exposure control is based in part on the use of a mechanical 

shutter. Id., 4:16-19 (“the camera 10 controls a shutter speed, i.e., an exposure time 

at the time of a shot by controlling the mechanical shutter and an electronic shutter 

available with the CCD image sensor 14”); Pet., 58 (quoting the same passage in 

Miyazaki); EX2005, ¶124. 

9 Similar to Yu, while in several places Miyazaki uses the term “scene,” it is clear 
from the context that Miyazaki uses “scene” synonymously with a “picture” (a still 
image or photograph).  See, e.g., Id., 1:15-28 (“A digital still camera ... is capable of 
storing image data ... and reproducing it on a monitor in the form of a picture. ... 
This allows the operator of the camera, watching the monitor, to confirm the result 
of a shot immediately after the shot. However, it is not easy for the operator to 
determine a shutter chance while focusing the camera on a desired subject and 
selecting the range of a shot at the same time, and then pick up the scene at a desired 
timing.  For example, the operator is apt to miss a shutter chance ...”) EX2005, ¶123, 
note 7. 
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2. The Purported Combination Of Yu And Miyazaki Fails To 
Meet All Of The Limitations Of The Challenged Claims 

Miyazaki’s control of its electronic shutter fails to disclose the application of 

integration time control during a “scene” because, as explained above, Miyazaki is 

limited to digital photography, namely, the capture of singular still images. EX2005, 

¶125.  Since neither Yu nor Miyazaki discloses integration control in the context of 

a scene (as required by Petitioner’s own construction), the Petition fails to 

demonstrate a reasonable likelihood of success of demonstrating that the Challenged 

Claims are obvious over Yu-Miyazaki under Ground 2. 

3. The Purported Rationale For Combining Yu And Miyazaki 
Makes Little Sense 

Yu is the primary reference in Ground 2.10 Yu does not have a mechanical 

shutter. However, Miyazaki, the secondary, has a mechanical shutter. The Petition 

argues that it would have been obvious to combine Miyazaki with Yu in order to 

eliminate any mechanical shutter in the Yu-Miyazaki combination.11  The Petition 

10 For example, in connection with Claim 1, Ground 2 relies solely on Yu for 
elements [1.0], [1.1] and [1.2].  Pet., 46-50.  After arguing that Yu alone satisfies the 
remaining element [1.3], the Petition argues in the alternative that Miyazaki and Yu 
satisfy remaining element [1.3].  Pet., 50-63. 

11 Pet., 59 (“Using on-sensor electronic shutters as taught by Miyazaki allows for the 
elimination of any mechanical shutter in Yu-Miyazaki, which would allow for a 
more compact and lightweight camera due to the elimination of mechanical moving 
parts and the associated manufacturing and maintenance costs.”) (emphasis added).     
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fails to explain why a POSITA starting with Yu (which had no mechanical shutter

in the first place) would seek to add Miyazaki (with a mechanical shutter) to Yu for 

the purpose of eliminating the mechanical shutter that isn’t there from the 

combination. EX2005, ¶126.  It makes little sense that a POSITA would have been 

motivated to combine a secondary reference with problematic moving parts with a 

primary reference with no moving parts for the purpose of eliminating moving parts

from the combination. Id. For this additional reason, the alternative argument in 

Ground 2 based on the combination of Yu and Miyazaki fails to demonstrate a 

reasonable likelihood of success. 

X. CONCLUSION 

Petitioner has not met its burden of showing that the cited references, alone or 

in combination with the other references, disclose, teach or suggest all of the 

limitations of the Challenged Claims of the ‘158 Patent. The Board should therefore 

deny institution of the Petition. 

Respectfully submitted, 

Dated: April 9, 2025 By: /Daniel H. Golub/  
Daniel H. Golub 
Registration No. 33,701 

Counsel for Patent Owner 
Intellectual Ventures II LLC
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The undersigned certifies that pursuant to 37 C.F.R. § 42.6(e), a copy of the 

foregoing PATENT OWNER’S PRELIMINARY RESPONSE was served via 

email (as consented to by counsel) on April 9, 2025 to lead and backup counsel of 

record for Petitioner as follows: 

Jonathan R. Bowser 
jon.bowser.ipr@haynesboone.com 
HAYNES AND BOONE, LLP 
2801 N. Harwood Street, Suite 2300 
Dallas, TX 75201 

David O’Brien 
david.obrien.ipr@haynesboone.com 
HAYNES AND BOONE, LLP 
2801 N. Harwood Street, Suite 2300 
Dallas, TX 75201 

Scott Jarratt 
scott.jarratt.ipr@haynesboone.com 
HAYNES AND BOONE, LLP 
2801 N. Harwood Street, Suite 2300 
Dallas, TX 75201 

Hong Shi 
hong.shi.ipr@haynesboone.com 
HAYNES AND BOONE, LLP 
2801 N. Harwood Street, Suite 2300 
Dallas, TX 75201 

Ashraf Fawzy 
afawzy@tesla.com 
TESLA, INC. 
1 Tesla Road 

  Austin, Texas 78725 
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Dated: April 9, 2025 By: /Daniel H. Golub/  
Daniel H. Golub 
Registration No. 33,701 

Counsel for Patent Owner 
Intellectual Ventures II LLC


