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I. Introduction 

U.S. Patent No. 7,916,180 (the “’180 patent,” Ex.1001) is directed to a digital 

camera that simultaneously acquires image data via multiple channels having 

different fields of view (FOVs). As discussed in detail below, its claimed elements—

namely, configuring a plurality of channels having different FOVs, independently 

controlling simultaneous data acquisition with the channels, and combining the 

acquired data—were well-known in digital imaging.  

Accordingly, pursuant to 35 U.S.C. §§ 311, 314(a), and 37 C.F.R. § 42.100, 

Tesla, Inc. (“Petitioner”) respectfully requests that the Board review and find 

unpatentable claims 1-3, 10-12, 22-25, 28, 30, and 32-33 (the “Challenged Claims”) 

of the ’180 patent. 

II. Certification of Grounds for Standing 

Petitioner certifies that the ’180 patent is available for inter partes review 

(IPR) and that Petitioner is not barred or estopped from requesting IPR of the 

patent’s claims. 

III. Note 

Petitioner cites to exhibits’ original page numbers, unless noted otherwise. 

Emphasis in quoted material has been added. Claim terms are presented in italics. 
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IV. The ’180 Patent 

A. Summary 

The ’180 patent is directed to “digital cameras configured to simultaneously 

acquire image data via multiple channels having different fields of view [FOV].” 

Ex.1001, Abstract. In the digital camera of FIG. 4 below, each channel 260A-260D 

respectively includes an optics component 290A-290D and a sensor 292A-292D in 

a one-to-one relationship, and “provides a different FOV.” Ex.1001, Abstract, FIG. 

4, 6:31-33; Ex.1003, ¶¶54-56. 

 

Ex.1001, FIG. 4. 

Mr. Guidash provides a technical background of the ’180 patent. Ex.1003, 

¶¶22-55 (citing Ex.1001, 20:7-10; EX.1006, FIGS. 2-3, 5:56-60; Ex.1009, 2, 4, 9; 
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Ex.1011, FIG. 3, 8:45-50; Ex.1012, 2, 4; Ex.1013, [0022], [0024]; Ex.1014, 

FIGS.1a-1c, 3, 5:14-20; Ex.1016, 1; Ex.1021, 17, 24; Ex.1022, 1:22-24; Ex.1023, 

FIGS. 7-8, 5-6, 10-11; Ex.1024, 3; Ex.1025, FIG. 8, 7; Ex.1026, 1; Ex.1027, 3:10-

12; Ex.1028, 1821n.1; Ex.1029, 1; Ex.1034, 2-5; Ex.1039, 3; Ex.1040, FIG. 19.1, 

310; Ex.1042, 1; Ex.1043, FIGS. 2, 4).  

B. Prosecution History 

The ’180 patent claims priority to an abandoned parent application and three 

provisional applications. Ex.1001, 1; Exs.1047-1050 (prosecution histories of parent 

and provisional applications); Ex.1003, ¶¶57-59. 

During prosecution of the abandoned parent application, the Examiner 

rejected claims substantively different from the Challenged Claims based on 

combinations including Yu (Ex.1005).1 Ex.1050, 1-2, 18, 21, 527.  

During prosecution of the ’180 patent, the claims were allowed after multiple 

office actions and amendments, where the applicant identified the arrangement of 

the first and second channels having different FOVs comprising different angular 

widths as the distinguishing feature in the last response (see limitations [22.1]-[22.2] 

and [1.1.2] below). Ex.1002, 53, 90. Ex.1002, 57. Yu was never relied upon by the 

 
1 The different claims of the parent application are summarized in Section VIII.A 

n.3.  
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Office. Ex.1002, 199. 

C. Effective Filing Date 

The effective filing date of each of the Challenged Claims is no earlier than 

July 1, 2005, the filing date of Provisional Application 60/695,946 (“the ’946 

provisional,” Ex.1048). Ex.1003, ¶¶62-66. 

For a claim in a later-filed application to be entitled to the filing date of an 

earlier application, the earlier application must provide written description support 

for the claimed subject matter. Anascape, Ltd. v. Nintendo of Am. Inc., 601 F.3d 

1333, 1337 (Fed. Cir. 2010).  

The Challenged Claims are not entitled to the filing date of the earliest 

Provisional Application No. 60/604,854 (the “’854 provisional,” Ex.1047), because, 

as confirmed by Mr. Guidash, no written description exists in the ’854 provisional 

for (1) providing multiple channels having different FOVs (a limitation of all 

Challenged Claims); and (2) configuring multiple optics components relative to 

multiple sensors respectively to form these multiple channels (limitations of claims 

22-25, 28, 30, and 32-33). Ex.1003, ¶64; Ex.1046 (comparison of ’180 patent 

specification and ’854 provisional). As shown in FIG. 3 below, the ’854 provisional 

simply describes “a different lens over each of the different arrays” of a single sensor 

210, where the different lenses 230A-D are “tailored for the respective wavelength 

of the respective array [210A-D].” Ex.1047, 5, 8 (Specification, 2, 5). There is no 
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disclosure for multiple sensors—only a single “sensor 210.” See also Ex.1047, 16-

19 (claims reciting a single sensor). Further, the ’854 provisional does not provide 

support for multiple channels having different FOVs, or configuring multiple optics 

components relative to multiple sensors respectively to form multiple channels with 

different FOVs, much less combining data captured with the channels with different 

FOVs. Ex.1003, ¶¶63-64. 

 

Ex.1047, FIG. 3. 

Accordingly, the effective filing date of each of the Challenged Claims is no 

earlier than July 1, 2005, the filing date of the ’946 provisional (Ex.1048). For 

avoidance of doubt, only Ground 3 depends on this priority analysis. Regardless, the 

analysis of Grounds 1-2 remains the same if it is argued that the effective filing date 
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of any Challenged Claim is August 25, 2004, the filing date of the ’854 provisional. 

The prior art in Grounds 1-2 predates the ’854 provisional. Ex.1003, ¶¶65-66. 

V. Level of Ordinary Skill in the Art 

A person of ordinary skill in the art at and before the earliest priority date 

(August 25, 2004) or earliest effective filing date of the ’180 patent (July 1, 2005) 

(“POSITA”) would have had a bachelor’s degree in electrical engineering, computer 

engineering, computer science, or a related field and 2-3 years of experience in 

digital imaging systems. Less experience may be necessary with additional 

education, and likewise, less education may be necessary with additional work 

experience. Ex.1003, ¶¶16-19.  

VI. Claim Construction 

No claim term other than the terms identified below requires construction. 

Ex.1003, ¶¶67-76.  

A. “simultaneous data acquisition with each of the first and second 
channels during a frame” (claim 22) 

A POSITA would have understood that “simultaneous data acquisition with 

each of the first and second channels during a frame” means “simultaneous data 

acquisition of an image frame with each of the first and second channels during a 

period of time.” Ex.1003, ¶69.  

The ’180 patent defines “frame” as a physical component of a camera. 
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Ex.1001, 22:8-9. A POSITA would have understood that this description does not 

apply to the claimed “…during a frame,” because a physical component does not 

have a time period for data acquisition. Ex.1003, ¶70. 

This construction is supported by the specification. Application 11/212,803, 

incorporated by reference in the ’180 patent, provides that “if the instruction ‘Single 

Frame Capture’ is received, the camera interface may initiate capture of a single 

frame.” Ex.1051, [0836]; Ex.1001, 1:7-15. A POSITA would have understood that 

“during a frame” refers to during a period of time that data for an image frame is 

acquired. Ex.1003, ¶71. Regarding data acquisition, the ’180 patent states, “[t]he 

electrical operation of each camera channel is independent of the other camera 

channels and multiple fields of view can be acquired simultaneously.” Ex.1001, 

3:51-54. Thus, a POSITA would have understood that during the period of time, 

each of the first and second channels acquires data for an image frame 

simultaneously. Ex.1003, ¶¶71-72. 

This construction is supported by the surrounding claim language. Claim 22 

recites “independently controlling simultaneous data acquisition with each of the 

first and second channels during a frame,” and “combining data received during 

the frame from one or more of the first and second channels to provide an image.” 

A POSITA would have understood that during a period of time when data for an 

image frame is acquired, simultaneous data acquisition of an image frame with each 
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of the first and second channels is performed, and the acquired data (data received 

during the frame from one or more of the first and second channels) is combined to 

provide an image. Ex.1003, ¶73.  

B. “data of a frame” (claim 1)  

A POSITA would have understood that “data of a frame” means “data of an 

image frame.” Ex.1003, ¶74.  

A POSITA would have understood that the ’180 patent’s description of 

“frame” as a physical component (Ex.1001, 22:8-9) does not apply to the claimed 

“data of a frame,” because a physical component does not have data to be combined 

to provide an image as recited in the surrounding claim language. Ex.1001, claim 1; 

Ex.1003, ¶75. 

This construction is supported by the specification. The ’180 patent describes 

that “[t]he data from all sensors can be digitally combined to provide a much greater 

dynamic range within one frame of digital camera data.” Ex.1001, 20:19-21. A 

POSITA would have understood that one frame of digital camera data refers to data 

of an image frame. Ex.1001, 9:1-8 (image processor “generate[s] or composite[s] an 

image based on data from one or more of the camera channels,” particularly “the 

images from the first and second camera channels”); Ex.1003, ¶76. 
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VII. The Challenged Claims Are Unpatentable 

A. Challenged Claims 

Petitioner challenges claims 1-3, 10-12, 22-25, 28, 30, and 32-33 of the ’180 

patent.2 As discussed at IV.C, the effective filing date of each challenged claim is 

no earlier than July 1, 2005.  

B. Prior Art Patents and Printed Publications  

1. JP2003-319231 (“Matsushima”) (Ex.1007, including certified English 

translation, certification, and original Japanese publication); published 

November 7, 2003; prior art under 35 U.S.C. §§102(a) and 102(b). 

2. U.S. 6,611,289 (“Yu”) (Ex.1005); filed January 15, 1999; issued August 26, 

2003; prior art under §§102(a)-(b) and 102(e). 

3. EP Application Pub. No. EP0858208 to Weldy et al. (“Weldy”) (Ex.1014), 

published August 12, 1998; prior art under §§102(a) and 102(b). 

4. US Pub. 2005/0128323 (“Choi”) (Ex.1008), filed Nov. 1, 2004; published June 

16, 2005; prior art under §§102(a) and (e).  

5. US 7,206,136 (“Labaziewicz”) (Ex.1010), filed Feb. 18, 2005; published 

August 24, 2006; prior art under §102(e).  

 
2 The pre-AIA statutory framework applies to the ’180 patent.  
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C. Statutory Grounds for Challenges 

This Petition, supported by the declaration of Mr. Guidash (Ex.1003), requests 

cancellation of the Challenged Claims under the following Grounds: 

Ground Claim Pre-AIA § 103 Basis 

#1 1-3, 10-12, 22, 24-25, 
28, 30, 32-33 

Matsushima and Yu 

#2 28, 30 Matsushima, Yu, and Weldy 

#3 22-23, 28, 30, 33 Choi, Labaziewicz, and Yu 

 

D. Ground 1: Claims 1-3, 10-12, 22, 24-25, 28, 30, and 32-33 
would have been obvious over Matsushima and Yu. 

1. Overview of Matsushima  

Matsushima discloses a “digital camera [that] has two independent imaging 

systems,” with “a first image imaging system including a first image sensor…and 

a first lens for forming an image of the subject,” and “a second imaging system 

including a second image sensor…and a second lens with a focal length longer 

than the first lens for forming an image of the subject.” Ex.1007, [0001], [Claim 1], 

[0017]; see also id., [0008], [0020]. Matsushima’s digital camera “prevent[s] 

unnatural boundary regions even when a telephoto captured image is combined in 

the center of a wide-angle captured image.” Ex.1007, [0007]; Ex.1003, ¶81. 



IPR2025-00339 Petition 
U.S. Patent 7,916,180 

 

11 
 

 

Ex.1007, FIG. 1. 

2. Overview of Yu  

Yu is directed to digital cameras that “use multiple image sensors with 

multiple lenses.” Ex.1005, Yu, Abstract. In FIG. 3, below, Yu’s “digital camera uses 

four image sensors, each having its own lens.” Id., 2:40-44. Ex.1003, ¶82.  
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Ex.1005, FIG. 3 

Yu explains that “each of the image sensors is respectively and 

independently controlled to expose to the same imaging target.” Ex.1005, 9:66-

10:2; id., 6:52-58 (“control circuits…receive respectively the control signals …[and] 

each...independently and respectively control image sensors”); 12:16-18, 9:50-52. 

Yu explains there are “many other causes” that may need to control image sensors 

independently, “such as gain and offset controls.” Ex.1005, 6:58-61; Ex.1003, ¶83. 

3. Analysis 

 Claim 22 

[22.0] A method comprising:  

Matsushima discloses or renders obvious [22.0]. Ex.1003, ¶¶84-86.  

As shown in FIG. 7 below, Matsushima describes a method (control routine) 

for configuring two independent imaging systems, capturing images therefrom, and 
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performing image synthesis to generate an image with improved quality (e.g., 

improved resolution, expanded dynamic range). Ex.1007, FIG. 7, [0062]-[0069] 

(describing control routine in FIG. 7); Ex.1003, ¶85. 

 
Ex.1007, FIG. 7. 

Thus, Matsushima discloses or renders obvious [22.0]. Ex.1003, ¶86.  
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[22.1] configuring a first optics component relative to a first image sensor to 
form a first channel having a first field of view (FOV) that comprises a first 
angular width of a scene; 

Matsushima discloses or renders obvious [22.1]. Ex.1003, ¶¶87-90.  

As shown in FIGS. 1, 2(A) and 3(A) below, Matsushima discloses configuring 

a first optics component (setting a first imaging optics 14A including first lens group 

19A) relative to a first image sensor (first image sensor 18A) to form a first channel 

(first imaging system 12A) having a first field of view (FOV) (shown in annotation 

in FIGS. 2(A) and 3(A)) that comprises a first angular width (shooting angle α of 

lens group 19A) of a scene (e.g., scene of FIG. 3). Ex.1007, [Claim 1], [0017], 

[0022], [0020] (“configuration of a digital camera” including lens group 19A with 

a “shooting angle α”), [Claim 3] (“a means for setting the shooting angle”), [0014] 

(“the digital camera may be configured to further comprise a means for setting the 

shooting angle”); Ex.1003, ¶88. 
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Ex.1007, FIG. 1, annotated; Ex.1003, ¶88. 
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Ex.1007, FIGS. 2 and 3, annotated; Ex.1003, ¶88. 

Matsushima describes configuring a first optics component (setting the first 

imaging optics 14A including first lens group 19A) to operate with a first image 

sensor (first image sensor 18A) to form a first channel having a first field of view 

(FOV) according to the defined shooting angle α, with the following relationship:  

first FOV with shooting angle α = 2𝑡𝑡𝑡𝑡𝑡𝑡−1(𝐾𝐾1
2𝑓𝑓1

),  

where K1 is the diagonal of the sensor format of image sensor 18A, and f1 is the focal 

length of the first optics 14A. Ex.1007, [0017], [Claim 3], [0014], [0020]; Ex.1003, 

¶89. Such setting of a lens relative to the sensor to form a channel having a specific 

FOV was well-known in the art. Ex.1040, 48 (“The focal length of a lens also 
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determines the angle of the field of view (FOV) relative to a…sensor format. The 

FOV is defined as the angle subtended at the (distortion-free) lens by the diagonal 

(K) of the format when the lens is focused on infinity.”), FIG. 4.13 (reproduced 

below, illustrating “Field (angle) of view (FOV) of a lens related to format 

dimension”); Ex.1003, ¶89 (explaining well-known knowledge of setting a lens 

relative to an image sensor to form a channel having a specific FOV).  

 

Ex.1040, FIG. 4.13. 

Thus, Matsushima discloses or renders obvious [22.1]. Ex.1003, ¶90. 

[22.2] configuring a second optics component relative to a second image sensor 
to form a second channel having a second FOV that comprises a second angular 
width of the scene, wherein the first and second angular widths are different; 

Matsushima discloses or renders obvious [22.2]. Ex.1003, ¶¶91-94.  
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As shown in FIG. 1 and FIGS. 2(B) and 3(B) below, Matsushima discloses 

configuring a second optics component (setting a second imaging optics 14B 

including second lens group 19B) relative to a second image sensor (second image 

sensor 18B) to form a second channel (second imaging system 12B) having a second 

FOV (shown in annotation in FIGS. 2(B) and 3(B)) that comprises a second angular 

width (shooting angle β of lens group 19B) of the scene (e.g., scene of FIG. 3), where 

the first and second angular widths are different (shooting angle β is narrower than 

shooting angle α). Ex.1007, [Claim 1], [0017] (“configuration of a digital camera” 

of FIG. 1 including “a second imaging system 12B”), [0022], [0020] (“configuration 

of a digital camera” of FIG. 1 including lens group 19B that “is a telephoto single 

focal length lens whose shooting angle β is narrower than the shooting angle α 

of lens group 19A”); [Claim 3] (“a means for setting the shooting angle”), [0014]; 

Ex.1003, ¶92. 
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Ex.1007, FIG. 1, annotated; Ex.1003, ¶92. 
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Ex.1007, FIGS. 2 and 3, annotated; Ex.1003, ¶92. 

Matsushima discloses setting a second optics component (second imaging 

optics 14B including second lens group 19B) to operate with a second image sensor 

(second image sensor 18B) to form a channel having a second FOV with shooting 

angle β to as follows: 

second FOV with shooting angle β = 2𝑡𝑡𝑡𝑡𝑡𝑡−1(𝐾𝐾2
2𝑓𝑓2

),  

where K2 is the diagonal of the sensor format of image sensor 18B, and f2 is the focal 

length of the second optics 14B. Ex.1007, [0020]; Ex.1003, ¶93 (explaining the well-
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known knowledge of setting a lens relative to an image sensor to provide an FOV, 

citing Ex.1040, FIG. 4.13).  

Thus, Matsushima discloses or renders obvious [22.2]. Ex.1003, ¶94. 

[22.3] independently controlling simultaneous data acquisition with each of the 
first and second channels during a frame; and 

Matsushima alone discloses or renders obvious [22.3]. Alternatively, 

Matsushima in view of Yu renders obvious [22.3]. Ex.1003, ¶¶95-116.  

i. Matsushima alone discloses or renders obvious [22.3].  

As shown in FIGS. 1-3 below, Matsushima discloses or renders obvious 

independently controlling (independent control of automatic exposure including 

independently controlling charge accumulation times of image sensors 18A and 

18B) simultaneous data acquisition with each of the first and second channels 

during a frame (during a period of time, simultaneous acquisition of data for image 

62A with first imaging system 12A and data for image 62B with second imaging 

system 12B, “when the release button is ‘fully press[ed]’”). Ex.1007, [0031] (“CPU 

30 performs various calculations such as focus evaluation calculations and AE 

[automatic exposure adjustment] calculations based on the image signals outputted 

from CCD 18A and CCD 18B, and the driving circuits 52A and 52B of the imaging 

lenses 15A and 15B, the focus lenses 16A and 16B, and the apertures 17A and 17B 

are controlled based on these calculations.”); Ex.1003, ¶¶96-102 (explaining that a 
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POSITA would have understood that Matsushima’s independent control of charge 

accumulation times is the independent control of integration times for image 

acquisition as described in the ’180 patent, citing Ex.1001, 20:34-36; Ex.1036, 14:1-

3, 25:41-42; Ex.1037, 3:35, 3:52, 4:16).  

 

Ex.1007, FIG. 1, annotated; Ex.1003, ¶96. 
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Ex.1007, FIGS. 2 and 3, annotated; Ex.1003, ¶96. 

Specifically, Matsushima discloses or renders obvious that images 62A and 

62B are acquired by simultaneous data acquisition with each of the first and second 

channels during a frame, because Matsushima describes that image 62B is a scaled-

up image of the center of image 62A and therefore images 62A and 6B are captured 

at the same time to avoid image discrepancies due to motion or other artifacts. 

Ex.1007, [0021] (“the image captured by the second imaging system 12B is the 

scaled-up captured image 62B at the center of FIG. 3(A)”); Ex.1003, ¶97 

(explaining that for image 62B to be a “scaled-up image” of the center of image 62A 

as described in Matsushima, images 62A and 62B are captured at the same time 

during a frame, because otherwise, an image frame 62B of a scene captured at a 
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different time would change (e.g., with moving objects, different lighting conditions) 

and therefore does not provide a “scaled-up” image of 62A); see also Ex.1007, 

[Claim 1] (“a first imaging system including a first image sensor for imaging a 

subject…; a second imaging system including a second image sensor for imaging 

the subject”). As shown in FIGS. 2-3 above, Matsushima describes performing 

simultaneous data acquisition of the same subject during a frame where control 

circuits are “driven synchronously by timing signals” for capturing image 62A (an 

image frame from the first channel) and image 62B (image frame from the second 

channel) of the same scene, albeit with different FOVs. Ex.1007, [0027]; see also 

id., FIG. 7 below (“Capture images” after determining that “the release button has 

been fully pressed”), [0063]-[0064], [0035]; Ex.1003, ¶97.  
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Ex.1007, FIG. 7, annotated; Ex.1003, ¶97. 

Second, referring to FIG. 1 below, Matsushima describes independently 

controlling (using CPU 30 together with integration circuits 60A and 60B, Timing 

Generator (TG) 28, CCD drive circuits 20A and 20B, correlated double sampling 

(CDS) circuits 22A and 22B, and analog-to-digital (A/D) converters 24A and 24B) 

data acquisition of the independent first imaging system 12A, by using the circuits 

annotated in red to independently control the first imaging system 12A, and 
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independently controlling data acquisition of the independent second imaging 

system 12B using the circuits annotated in green to independently control the second 

imaging system 12B. Ex.1007, [0031] (“CPU 30 performs various calculations 

such as focus evaluation calculations and AE calculations based on the image 

signals outputted from CCD 18A and CCD 18B, and the driving circuits 52A and 

52B of the imaging lenses 15A and 15B, the focus lenses 16A and 16B, and the 

apertures 17A and 17B are controlled based on these calculations.”), [0032], [0064], 

[0023] (“the CCDs 18 have a so-called electronic shutter function that controls the 

accumulation time (shutter speed) of the charge accumulated by each sensor via 

shutter gate pulses”); Ex.1003, ¶98 (citing Ex.1007, [0022], [0023], [0024], [0029], 

[0031]-[0034] describing independently controlling data acquisition using (1) 

automatic exposure adjustments (AE) performed independently for each channel, 

and (2) automatic focus (AF) performed independently for each channel).  
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Ex.1007, FIG. 1, annotated; Ex.1003, ¶98. 

Specifically, Matsushima performs independent control of aperture and 

charge accumulation time for each channel to achieve “optimal exposure 

adjustment” for image acquisition, because the AE control is based on independently 

determined imaging EV values of the channels with different FOVs, e.g., different 

EV values for each channel, where the corresponding portions of the FOVs of the 

same scene have different brightness. Ex.1007, [0017]. The AE control is performed 

by independently controlling charge accumulation times for the channels, based on 

the independent determination of the first subject luminance for the first FOV and 

the second subject luminance for the second FOV. Ex.1007, [0034]. Matsushima 

describes that the first subject luminance of shooting angle α and the second subject 
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luminance of shooting angel β are determined independently (by circuit 60A for first 

channel, and 60B for second channel independently). Ex.1007, [0034] (AE control 

is based on the subject luminance (imaging EV value) according to the scene of the 

respective FOV). Similarly, the CPU independently controls the apertures 17A and 

17B based on the “appropriate aperture values” calculated using the first subject 

luminance and the second subject luminance for the respective imaging systems. 

Ex.1007, [0032] (“The motors 56A and 56B are driven to[] set the apertures 17A 

and 17B to the appropriate aperture values.”). The control paths for data acquisition 

(including for AE control) with the first and second channels (annotated in red and 

green respectively in FIG. 1 above, including CDS circuits 22A and 22B, A/D 

converters 24A and 24B, integration circuits 60A and 60B, and CCD drive circuits 

20A and 20B) are independently controlled, because they are controlled by the CPU 

30 based on the independently determined subject illuminance of each of the 

“independent imaging systems” 12A and 12B. Ex.1007, FIG. 1, [0017], [0025]-

[0027], [0034]-[0035]; Ex.1003, ¶99.  

In Matsushima, the charge accumulation time/integration times of the two 

channels would have independent values, because the first and second channels are 

controlled independently based on captured images of different subject luminance 

with different FOVs. Ex.1007, [0034]; Ex.1003, ¶102. For example, the first sensor 

imaging the larger FOV (see 62A including the sun, the sky and other background 
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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 channel. Ex.1003, ¶102 (explaining that it was well-known 

that improved image characteristics, including a broad dynamic range, are achieved 

by combining images 62A and 62B having different integration times of a scene, 

citing Ex.1014, FIG. 1a-1c, 5:13-20; Ex.1009, 9; Ex.1024, 3; Ex.1025, 7, FIG. 8; 

Ex.1026, 3).  

Matsushima’s teaching of independent control of the first and second 

channels, including the independent control of charge accumulation times of the 

first and second channels for AE control, is consistent with the ’180 patent’s 

description of independent control of data acquisition, which includes “independent 

electrical control of features such as integration time control.” Ex.1001, 5:63-67, 

3:23-25, 3:51-63, 20:10-13; Ex.1003, ¶100. A POSITA would have understood that 

Matsushima’s independent control of charge accumulation times is the independent 

control of integration times for image acquisition as described in the ’180 patent. 

Ex.1001, 20:34-36 (’180 patent equating integration time with charge accumulation 

time, stating that “[i]ntegration time control…controls the time the electrical signal 

is integrated or accumulated”). Ex.1003, ¶101. 
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As discussed at VI.A, “simultaneous data acquisition with each of the first 

and second channels during a frame” means “simultaneous data acquisition of an 

image frame with each of the first and second channels during a period of time.” As 

shown in FIGS. 2-3 above, Matsushima discloses simultaneous data acquisition of 

an image frame with each of the first and second channels during a period of time, 

by independently controlling the charge accumulation times/integration times during 

a period of time for acquiring data for an image frame (image frame 62A with the 

first channel, image frame 62B with the second channel). Ex.1007, [0017]; Ex.1003, 

¶103.  

Thus, Matsushima discloses or renders obvious [22.3]. Ex.1003, ¶104. 

ii. Matsushima combined with Yu (Matsushima-Yu) renders 
obvious [22.3]. 

To the extent Patent Owner argues that Matsushima’s simultaneous data 

acquisition does not explicitly disclose “independently controlling” as recited in 

[22.3], Matsushima-Yu renders obvious [22.3], because “independently controlling” 

as recited in [22.3] is a conventional implementation detail taught by Yu. Ex.1003, 

¶¶105-116. 

Yu describes that “each of the image sensors is respectively and 

independently controlled to expose to the same imaging target.” Ex.1005, 9:66-

10:2; see also id., 6:52-58 (“control circuits[] receive respectively the control 
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signals[], each...independently and respectively control image sensors”). As 

exemplified below, a POSITA would have been motivated to apply Yu’s teaching 

of independently controlling data acquisition, for each channel of Matsushima’s 

digital camera. Ex.1003, ¶¶106-107. 

 

 

Ex.1007, FIG. 1, annotated; Ex.1003, ¶107. 

Reasons to Combine Matsushima and Yu 

Matsushima and Yu are each analogous art to the ’180 patent because they 

pertain to the same field of endeavor, namely, “[d]igital camera systems and 

methods.” Ex.1001, Abstract; Ex.1005, Title (“Digital Cameras using Multiple 

Sensors with Multiple Lenses”); Ex.1007, Title (“Digital Camera”). Further, they 
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are each pertinent to a particular problem of the ’180 patent, such as the problem of 

achieving optimal exposure for each channel. Ex.1001, 11:37-40; Ex.1007, [0034]; 

Ex.1005, 12:16-19; Ex.1003, ¶¶108-109.  

A POSITA would have been motivated to apply, in Matsushima’s multi-

channel digital camera performing simultaneous data acquisition, Yu’s teaching of 

independent control (e.g., of exposure time, gain control, and/or offset control) for 

each channel, because doing so would provide the benefits of an improved combined 

image from the independently captured images, with “increase[d] overall dynamic 

range” (Ex.1005, 9:19-27), and improved sharpness with “more scene objects are 

sharper than in any of the input images” (Ex.1014, 5:24-25). Ex.1005, 6:52-58 

(“control circuits…each...independently and respectively control image 

sensors”); 9:66-10:2, 9:50-52 (“With images independently from multiple sensors 

with multiple lenses, the complementary expansions of the respective dynamic 

ranges become possible”), 6:58-61 (describing many causes for controlling image 

sensors “independently, such as gain and offset controls.”); Ex.1007, [0034]; 

Ex.1003, ¶110 (explaining that Yu’s independent control teaching does not require 

single-color-spectrum channels and applies to channels with color sensors, citing 

Ex.1014, 5:18-20).  

A POSITA would have looked to Yu’s explicit teaching, suggestion, and 

motivation that “each of the image sensors is respectively and independently 
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controlled to expose to the same imaging target” (Ex.1005, 9:66-10:2) as an 

implementation detail for Matsushima’s control function, because Matsushima has 

a need to control the channels to expose to the same imaging target. Ex.1007, [0034] 

(describing a need for optimal exposure for imaging the same target, albeit different 

FOVs having different subject luminance); Ex.1003, ¶111 (explaining that Yu’s 

independent control of exposure is an implementation detail to provide optimal 

exposure for different subject luminance for different FOVs of the same scene 

having different lighting conditions).  

Matsushima-Yu would have been a combination of prior art elements 

(Matsushima’s digital camera with independent control of the exposure time of each 

of the multiple image sensors, as taught by Yu) according to known methods 

(controlling each electronic shutter of each image sensor to control the exposure time 

of the sensor) to yield the predictable result of varying sensor integration time for 

exposure control. KSR Int’l Co. v. Teleflex Inc., 550 U.S. 398, 416 (2007); Ex.1003, 

¶112.  

In addition, modifying Matsushima’s multi-sensor multi-lens digital camera 

to implement, for each of the multiple sensors, independent control of exposure as 

taught by Yu would improve a similar device (Matsushima’s multi-sensor multi-lens 

digital camera) in the same way. Ex.1003, ¶113. “There is a motivation to combine 

when a known technique ‘has been used to improve one device, and a person of 
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ordinary skill in the art would recognize that it would improve similar devices in the 

same way,’ using the ‘prior art elements according to their established functions.’” 

Intel Corp. v. PACT XPP Schweiz AG, 61 F.4th 1373, 1380–81 (Fed. Cir. 2023).  

A POSITA would have had a reasonable expectation of success in combining 

Matsushima and Yu, because Matsushima-Yu would have involved routine 

knowledge well within the skill of a POSITA. Ex.1003, ¶114. The digital cameras 

described in Matsushima and Yu perform similar functions (using control signals to 

control image sensors) to achieve similar goals (e.g., controlling exposure times of 

the image sensors and providing improved image quality) using similar technology. 

See, e.g., Ex.1005, FIG. 3, 6:53-58; Ex.1007, [0034]; Ex.1003, ¶114.  

Accordingly, Matsushima-Yu renders obvious independently controlling 

(independent control of exposure, gain, offset including independently controlling 

charge accumulation times of image sensors 18A and 18B) simultaneous data 

acquisition with each of the first and second channels during a frame (during a 

period of time, simultaneous acquisition of data for images 62A and 62B). Ex.1003, 

¶115. 

Thus, Matsushima-Yu renders obvious [22.3]. Ex.1003, ¶116.  

[22.4] combining data received during the frame from one or more of the first 
and second channels to provide an image. 

Matsushima-Yu renders obvious [22.4]. Ex.1003, ¶¶117-123.  
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As discussed at [22.3], Matsushima-Yu renders obvious simultaneous data 

acquisition with each of the first and second channels during a frame, where data 

(image 62A and image 62B) is received during the frame from one or more of the 

first and second channels (first and second image systems 14A and 14B). Ex.1003, 

¶118. 

As illustrated in FIGS. 4 and 6 below, Matsushima describes combining 

(synthesis processing) data received during the frame from one or more of the first 

and second channels (image 62A and image 62B from first imaging system 12A and 

second imaging system 12B respectively) to provide an image (an image of FIG. 6). 

Ex.1007, [0007], [0048]-[0051]; Ex.1003, ¶119. Specifically, Matsushima’s CPU 30 

provide[s] an image by generating a combined image (FIG. 6), when “a telephoto 

captured image [image 62B] is combined in the center of a wide-angle captured 

image [image 62A]” to provide “an image with improved image quality in the center 

of the captured image.” Ex.1007, [0048]-[0049]; Ex.1003, ¶¶119-120 (explaining 

that image 62B would have a larger number of pixels with a higher resolution 

compared to the replaced region in the center of image 62A, citing Ex.1007, [0021]). 
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Ex.1007, FIGS. 4 and 6, annotated; Ex.1003, ¶119. 

 Additionally, Matsushima describes combining data of image 62A and 

image 62B to generate correction data for peripheral region 68, to provide a natural 

boundary between the two images in the combined image of FIG. 6. Ex.1007, 

[0050]-[0051]; Ex.1003, ¶121. 

As illustrated in FIG. 7 below, Matsushima describes steps for combining data 

received during the frame from one or more of the first and second channels to 

provide an image (performing synthesis of the images captured at step 102). 



IPR2025-00339 Petition 
U.S. Patent 7,916,180 

 

37 
 

Ex.1007, FIG. 7, [0062], [0067]-[0068] (describing combining data from two 

channels to generate a combined image by (1) replacing the image in the center of 

the wider FOV image with the narrower FOV image and (2) replacing the peripheral 

region with the correction data); Ex.1003, ¶122.  

 

Ex.1007, FIG. 7, annotated; Ex.1003, ¶122. 
 

 Thus, Matsushima-Yu renders obvious [22.4]. Ex.1003, ¶123. 
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 Claim 24 

[24.0] The method of claim 22, wherein configuring the first optics component 
relative to the first image sensor comprises configuring the first optics 
component with a first focal length and configuring the first image sensor to 
include a first pixel count. 

Matsushima discloses or renders obvious [24.0]. Ex.1003, ¶¶124-127.  

As discussed at Ground 1:[22.1], Matsushima discloses setting the first 

channel with the following configuration:  

First FOV with shooting angle α = 2𝑡𝑡𝑡𝑡𝑡𝑡−1(𝐾𝐾1
2𝑓𝑓1

),  

where K1 is the diagonal of the sensor format of image sensor 18A, and f1 is the first 

focal length of the first optics 14A. Ex.1007, [Claim 1], [0017], [0020]; Ex.1003, 

¶125 (explaining well-known knowledge of setting a lens relative to an image sensor 

to provide an FOV, citing Ex.1040, 48, FIG. 4.13).  

Thus, in Matsushima, the configuration of the first optics component relative 

to the first image sensor includes (1) setting the first optics component (first imaging 

optics 14A including first lens group 19A) with a first focal length (single focal 

length f1); and (2) setting the first image sensor (image sensor 18A with K1) to 

include a first pixel count. Ex.1007, [0021] (“CCDs of the same size, that is, the 

same number of pixels.”); Ex.1003, ¶126.  

Thus, Matsushima discloses or renders obvious [24.0]. Ex.1003, ¶127.  
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 Claim 25 

[25.0] The method of claim 24, wherein configuring the second optics 
component relative to the second image sensor comprises configuring the second 
optics component with a second focal length that is different than the first focal 
length and configuring the second image sensor to include the first pixel count. 

Matsushima discloses or renders obvious [25.0]. Ex.1003, ¶¶128-131.  

As discussed at Ground 1:[22.2], Matsushima discloses setting the second 

channel with the following configuration:  

Second FOV shooting angle β = 2𝑡𝑡𝑡𝑡𝑡𝑡−1(𝐾𝐾2
2𝑓𝑓2

),  

where K2 is the diagonal of the sensor format of image sensor 18B, and f2 is the 

second longer focal length (a longer telephoto single focal length) of the second 

optics 14B. Ex.1007, [Claim 1], [0017], [0022], [0020] (“CCDs of the same size,” 

thus K2 = K1); Ex.1003, ¶129 (explaining the well-known knowledge of setting a 

lens relative to an image sensor to provide an FOV, citing Ex.1040, 48, FIG. 4.13).  

Thus, in Matsushima, the configuration of the second optics component 

relative to the first image sensor includes (1) setting the second optics component 

(second imaging optics 14B including second lens group 19B) with a second focal 

length (a longer telephoto focal length f2) that is different than the first focal length; 

and (2) setting the second image sensor (image sensor 18B with K2 = K1) to include 

the first pixel count (having a same size and same number of pixels as the first image 
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sensor 18A). Ex.1007, [0021] (“CCDs of the same size, that is, the same number 

of pixels.”); Ex.1003, ¶130.  

Thus, Matsushima discloses or renders obvious [25.0]. Ex.1003, ¶131.  

 Claim 28  

[28.0] The method of claim 22, comprising configuring a third optics component 
relative to a third image sensor to form a third channel having a third FOV, 
wherein the third FOV is different from one or more of the first FOV and the 
second FOV. 

Matsushima-Yu renders obvious [28.0]. Ex.1003, ¶132-140. 

In FIG. 3 below, Yu describes a “digital camera us[ing] four image sensors, 

each having its own lens.” Ex.1005, 2:40-44. Three sensors are “respectively 

sensitive to three different regions of visible color spectrum,” e.g., red (“R”), green 

(“G”), and blue (“B”), and the fourth sensor (also referred to as black/white (“B/W” 

or “W”) sensor) is “sensitive to a full region of said visible color spectrum.” Ex.1005, 

11:15-21; Ex.1003, ¶133.  
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Ex.1005, FIG. 3. 

In Yu’s FIG. 5 below, an enhanced color image with increased “overall 

dynamic range” is generated by combining the four images (“R,” “G,” “B,” “W”) 

independently generated by the four sensors. Ex.1005, 9:19-27; FIG. 8; 9:50-52; 

Ex.1003, ¶134.  

 

Ex.1005, FIG. 5. 
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A POSITA would have been motivated to modify Matsushima’s digital 

camera with Yu’s teaching of an imaging system using four image sensors (e.g., 

sensitive to R, G, B, and B/W respectively), for the obvious and predictable benefits 

of (1) providing an enhanced color image with “increase[d] overall dynamic range,” 

(Ex.1005, 9:19-27), and (2) using reduced sizes of image sensors and lenses for 

achieving the same resolution, as taught by Yu. Ex.1005, 2:50-65; Ex.1003, ¶135. 

Matsushima-Yu would have been a combination of prior art elements 

(Matsushima’s digital camera including multiple imaging systems, with an imaging 

system including four channels sensitive to R, G, B, and B/W, respectively, as taught 

by Yu) according to known methods (controlling the exposure time of the 

corresponding electronic shutter of each image sensor) to yield the predictable result 

of a digital camera including multiple imaging systems, where at least one of its 

multiple imaging systems is implemented using Yu’s four-channel imaging system. 

KSR, 550 U.S. at 416; Ex.1003, ¶136.  

A POSITA would have had a reasonable expectation of success in combining 

Matsushima and Yu, because Matsushima-Yu would have involved routine 

knowledge within the skill of a POSITA by combining Yu’s known technique to 

improve Matsushima’s similar device in the same way, using the prior art elements 

according to their established functions. Intel, 61 F.4th at 1380–81; Ex.1003, ¶137. 

Mr. Guidash’s example (Example 1.1) of Matsushima’s digital camera modified 
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with a four-sensor imaging system, as taught by Yu, is illustrated below: 

 

Example 1.1 of Matsushima-Yu; Ex.1003, ¶137. 

As shown in Example 1.1, it would have been obvious to implement the 

second imaging system 12B, using Yu’s imaging system having four identical 

channels each configured with the same first FOV, to provide color image 62B. 

Ex.1003, ¶138 (explaining that it was well-known in multispectral (e.g., R, G, B, W) 

imaging system like Yu to implement each of its four channels with the same FOV, 

with the benefit of easy registration, citing Ex.1041, 2:12-16). In Example 1.1, the 

first imaging system 12A uses a color sensor with a well-known color filter array 
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(CFA) to capture a color image 62A. Ex.1003, ¶138 (citing Ex.1014, 2:14-15; 

Ex1010, 12:21-24; 20:66-6). A POSITA would have configured Matsushima-Yu 

with other configurations, e.g., implementing the first imaging system 12A, or both 

the first and second imaging systems, using Yu’s four-channel imaging system, to 

achieve a combined output image with more enhanced background, or both 

enhanced background and subject in the center. Ex.1003, ¶138.  

Accordingly, Matsushima-Yu renders obvious configuring a third optics 

component (a lens in the “G” channel of the second imaging system) relative to a 

third image sensor (a sensor in the “G” channel) to form a third channel (the “G” 

channel) having a third FOV (the same as the second FOV of the “R” channel 

corresponding to the second channel having the second FOV), wherein the third 

FOV is different from one or more of the first FOV and the second FOV (e.g., 

narrower than the first FOV). Ex.1007, [0001], [0003]; Ex.1005, 11:15-21; Ex.1003, 

¶139. 

Thus, Matsushima-Yu renders obvious [28.0]. Ex.1003, ¶140. 
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 Claim 30  

[30.0] The method of claim 28, comprising configuring a fourth optics 
component relative to a fourth image sensor to form a fourth channel having a 
fourth FOV, wherein the fourth FOV is different from one or more of the first 
FOV, the second FOV and the third FOV. 

Matsushima-Yu renders obvious [30.0] for the reasons discussed at Ground 

1:[28.0]. Ex.1003, ¶141. 

Specifically, as shown in Example 1.1 of Matsushima-Yu below, 

Matsushima-Yu renders obvious configuring a fourth optics component (a lens in 

the “B” channel of the second imaging system) relative to a fourth image sensor (a 

sensor in the “B” channel) to form a fourth channel (the “B” channel) having a fourth 

FOV (the same as the second FOV of the “R” channel corresponding to the second 

channel having the second FOV), wherein the fourth FOV is different from one or 

more of the first FOV, the second FOV and the third FOV (e.g., narrower than the 

first FOV). Ex.1007, [0001], [0003]; Ex.1005, 11:15-21; Ex.1003, ¶142. 
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Example 1.1 of Matsushima-Yu; Ex.1003, ¶142. 

Thus, Matsushima-Yu renders [30.0] obvious. Ex.1003, ¶143. 

 Claim 32 

[32.0] The method of claim 22, comprising separately and simultaneously 
controlling a parameter of one or more of the first and the second optics 
components. 

Matsushima discloses or renders obvious [32.0]. Ex.1003, ¶144.  

As shown in FIG. 1 below, Matsushima’s CPU 30 is configured to perform 

separately and simultaneously (lens focusing is performed simultaneously when the 

release button is “half-pressed,” and lens aperture values are adjusted simultaneously 

when the release button when the release button is “fully press”) controlling a 
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parameter (lens focusing positions or lens aperture values) of one or more of the first 

and second optics components (e.g., focusing position of focusing lens 16A or lens 

aperture value of aperture 17A in optics 14A, focusing position of focusing lens 16B 

or lens aperture value of aperture 17B in optics 14B). Ex.1007, [0033]-[0034]; 

Ex.1003, ¶145. 

 

Ex.1007, FIG. 1, annotated; Ex.1003, ¶145. 

As shown in FIG. 1 above, the controlling is performed by using the circuits 

annotated in red to separately and simultaneously control the first optics 14A, and 

by using the circuits annotated in green to separately and simultaneously the second 

optics 14B. Ex.1003, ¶146 (citing Ex.1007, [0022], [0023], [0024], [0029], [0031]-
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[0034] describing separately and simultaneously control including controlling lens 

focusing positions in autofocusing (AF) operations and lens aperture values in 

automatic exposure adjustments (AE) of optics 14A and 14B); Ex.1007, [0033] 

(describing automatic focus control where “the motors 56A and 56B are driven via 

the drive circuits 52A and 52B to move the focus lenses 16A and 16B”); [0034] 

(describing automatic exposure control where the “apertures 17A and 17B are driven 

via the drive circuits 52A and 52B” to control exposure); Ex.1003, ¶146. 

Thus, Matsushima discloses or renders obvious [33.0]. Ex.1003, ¶147.  

 Claim 33 

[33.0] The method of claim 22, wherein configuring the first optics component 
includes configuring the first optics component differently than the second optics 
component. 

Matsushima discloses or renders obvious [33.0]. Ex.1003, ¶148.  

Specifically, Matsushima discloses that configuring the first optics component 

(setting the imaging optics 14A including lens group 19A with a first focal length) 

differently than the second optics component (the imaging optics 14B including lens 

group 19B with a second focal length, where the first focal length is shorter than the 

second focal length). Ex.1007, [0017]; [0020]; Ex.1003, ¶149. 

Thus, Matsushima discloses or renders obvious [33.0]. Ex.1003, ¶150.  
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 Claim 1 

[1.0] A digital camera comprising: 

 To the extent the preamble is limiting, Matsushima discloses or renders it 

obvious. Ex.1003, ¶151. 

In FIG. 1 below, Matsushima discloses “a digital camera equipped with 

multiple imaging systems.” Ex.1007, [0001]; see also id., FIG. 1, [0017] (“[D]igital 

camera 10 has two independent imaging systems (a first imaging system 12A and a 

second imaging system 12B), and subject images are formed on the light-receiving 

surfaces of CCD [charge-coupled device] 18A and 18B via imaging optics 14A and 

14B, respectively.”); Ex.1003, ¶152. 

 

Ex.1007, FIG. 1, annotated; Ex.1003, ¶152. 

digital camera 10 
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 Thus, Matsushima discloses or renders obvious a digital camera (digital 

camera 10). Ex.1003, ¶153. 

[1.1.1] a plurality of channels, wherein each channel includes an optics 
component and an array of photo-detectors integrated on a semiconductor 
substrate, 

Matsushima discloses or renders obvious [1.1.1]. Ex.1003, ¶154.  

As discussed at Ground 1:[22.1]-[22.2], Matsushima discloses a plurality 

channels (two channels 12A, 12B), where each channel includes an optics 

component and an array of photo-detectors integrated on a semiconductor substrate 

(imaging system 12A including imaging optics 14A including lens group 19A and a 

first array of pixels of a first image sensor 18A, and imaging system 12B including 

imaging optics 14B including lens group 19B and a second array of pixels of a 

second image sensor 18B). Ex.1007, [Claim 1], [0017], [0019]; Ex.1003, ¶155.  
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Ex.1007, FIG. 1, annotated; Ex.1003, ¶155. 

Matsushima describes that each of the sensors 18A and 18B includes “pixels,” 

which is an array of photo-detectors. Ex.1007, [0002], [0009], [0021], [Claim 1]; 

Ex.1003, ¶156 (explaining that pixels are an array of photo-detectors integrated on 

a semiconductor substrate, citing Ex.1009, 4).  

This is consistent with the ’180 patent’s description of photodetectors as 

pixels. Ex.1001, 22:23-25 (“‘Photo-detector’ and ‘pixels’ mean an electronic device 

that senses and captures photons and converts them to electronic signals.”); Ex.1003, 

¶157. 

Thus, Matsushima discloses or renders obvious [1.1.1]. Ex.1003, ¶157. 

 
a plurality of 

channels, wherein 
each channel 

includes an optics 
component and an 

array photo-
detectors  
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[1.1.2] the plurality of channels including a first channel having a first field of 
view (FOV) comprising a first angular width of a scene imaged by the camera 
and a second channel having a second FOV comprising a second angular width 
of the scene imaged by the camera, wherein the first and second angular widths 
are different; 

Matsushima discloses or renders obvious [1.1.2]. Ex.1003, ¶158.  

As discussed at Ground 1:[22.1]-[22.2] and illustrated in FIGS. 2-3 below, 

Matsushima describes the plurality of channels includ[e] a first channel (first 

imaging system 12A) having a first field of view (FOV) comprising a first angular 

width (shooting angle α) of a scene (e.g., scene of FIG. 3) imaged by the camera 

(digital camera 10). Ex.1007, [0020]. Matsushima further describes a second 

channel (second imaging system 12B) having a second field of view (FOV) 

comprising a second angular width (shooting angle β) of the scene (e.g., scene of 

FIG. 3) imaged by the camera (digital camera 10). Ex.1007, [Claim 1], [0007], 

[0020], [0021]; [0072]; Ex.1003, ¶159.  
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Ex.1007, FIGS. 2 and 3, annotated; Ex.1003, ¶159. 

As discussed at Ground 1:[22.2], Matsushima discloses that the first (shooting 

angle α) and second (shooting angle β) angular widths are different (shooting angle 

α is wider than the shooting angle β). Ex.1007, [0020]; Ex.1003, ¶160. 

Thus, Matsushima discloses or renders obvious [1.1.2]. Ex.1003, ¶160. 

[1.2.1] a processing component coupled to the plurality of channels,  

Matsushima discloses or renders obvious [1.2.1]. Ex.1003, ¶161. 
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In FIG. 1 below, Matsushima discloses a processing component (CPU 30 

together with integration circuits 60A and 60B, TG 28, CCD drive circuits 20A and 

20B, CDS circuits 22A and 22B, and A/D converters 24A and 24B) coupled to the 

plurality of channels (with control signals to control imaging systems 12A and 12B). 

Ex.1007, [0027], [0034]-[0036]; Ex.1003, ¶162. 

 

 

Ex.1007, FIG. 1, annotated; Ex.1003, ¶162. 

Thus, Matsushima discloses or renders obvious [1.2.1]. Ex.1003, ¶163. 

[1.2.2] the processing component configured to independently control 
simultaneous data acquisition with each of the plurality of channels, 

Matsushima alone discloses or renders obvious [1.2.1]. Alternatively, 

Matsushima-Yu renders obvious [1.2.1]. Ex.1003, ¶164.  
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i. Matsushima alone discloses or renders obvious [1.2.2].  

First, as discussed above at Ground 1:[22.3].i and as shown in FIGS. 1-3 

below, Matsushima discloses that the processing component discussed at Ground 

1:[1.2.1] is configured to independently control (independent control of exposure) 

simultaneous data acquisition with each of the plurality of channels (simultaneous 

acquisition of data of an image frame 62A and data of an image frame 62B “when 

the release button is ‘fully press[ed]’”). Ex.1007, [0027], [0034]-[0036]; Ex.1003, 

¶165. 

 

Ex.1007, FIG. 1, annotated; Ex.1003, ¶165. 
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Ex.1007, FIGS. 2 and 3, annotated; Ex.1003, 165. 

Thus, Matsushima alone renders obvious [1.2.2]. Ex.1003, ¶166. 

ii. Matsushima-Yu renders obvious [1.2.2]. 

To the extent Patent Owner argues that Matsushima does not explicitly 

disclose [1.2.2], Matsushima-Yu renders obvious this limitation for the reasons 

discussed at Ground 1:[22.3].ii. Ex.1003, ¶167. 
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[1.2.3] the processing component configured to combine data of a frame from at 
least one of the plurality of channels to provide an image having a relatively 
high resolution. 

Matsushima discloses or renders obvious [1.2.3]. Ex.1003, ¶168. 

As discussed at Ground 1:[22.4] and as illustrated in FIGS. 4 and 6 below, 

Matsushima describes the processing component discussed at Ground 1:[1.2.1]-

[1.2.2] is configured to combine (synthesis processing) data of a frame (data of an 

image frame 62A and data of an image frame 62B) from at least one of the plurality 

of channels (first and second imaging systems 12A and 12B) to provide an image 

having a relatively high resolution (an image frame of FIG. 6 with improved image 

quality). Ex.1007, [0007] (“a telephoto captured image is combined in the center of 

a wide-angle captured image”), [0048]-[0051]; V.B (“data of a frame” refers to “data 

of an image frame”); Ex.1003, ¶169.  
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Ex.1007, FIGS. 4 and 6, annotated; Ex.1003, ¶169. 

Matsushima’s technique provides an image having a relatively high 

resolution because the combined image improves the resolution and image quality 

in the center of the image. Ex.1007, [0048]-[0049] (“an image with improved image 

quality in the center of the captured image is generated”); Ex.1003, ¶170 (explaining 

that Matsushima’s technique uses a “scaled down” image 66 from image 62B 

thereby providing a relatively high resolution, citing Ex.1007, [0022] (“CCDs of the 

same size, that is, the same number of pixels.”)).  
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Thus, Matsushima discloses or renders obvious [1.2.3]. Ex.1003, ¶171. 

 Claim 2 

[2.0] The digital camera of claim 1, wherein the optics component of the first 
channel has a first focal length, and the array of photo-detectors of the first 
channel has a first dimension. 

Matsushima discloses or renders obvious [2.0]. Ex.1003, ¶172. 

Matsushima discloses the optics component of the first channel (imaging 

optics 14A including lens group 19A) has a first focal length (a wide-angle single 

focal length). Ex.1007, [0017]; [0020] (lens group 19A is “a wide-angle single focal 

length lens”). Ex.1003, ¶173.  

Furthermore, Matsushima discloses that the array of photo-detectors of the 

first channel (array of pixels of a first image sensor 18A) has a first dimension (the 

dimension of a first image sensor 18A). Ex.1003, ¶174. 

Thus, Matsushima discloses or renders obvious [2.0]. Ex.1003, ¶175.  

 Claim 3 

[3.0] The digital camera of claim 2, wherein the optics component of the second 
channel has a second focal length that is different from the first focal length, 
and the array of photo detectors of the second channel has the first dimension. 

Matsushima discloses or renders obvious [3.0]. Ex.1003, ¶176.  

Matsushima discloses the optics component of the second channel (imaging 

optics 14B including lens group 19B) has a second focal length (“a telephoto single 
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focal length”) different from (longer than) the first focal length. Ex.1007, [0017]; 

[0020]. Ex.1003, ¶177.  

Furthermore, Matsushima discloses that the array of photo detectors of the 

second channel (array of pixels of a second image sensor 18B) has the first 

dimension (the same dimension as the array of pixels of the first image sensor 18A). 

Ex.1007, [0021] (“CCDs of the same size, that is, the same number of pixels.”). 

Ex.1003, ¶178 (explaining that a POSITA would have understood that image sensors 

having the same size refer to sensors have the same sensor format having the same 

dimensions, e.g., “if the image sensor uses a 1/2" type optical format, it has a focal 

plane of 6.4mm (width)x4.8mm (height), with a diagonal distance of 8.0 mm,” citing 

Ex.1010, 12:4-6).  

Thus, Matsushima discloses or renders obvious [3.0]. Ex.1003, ¶179.  

 Claim 10 

[10.0] The digital camera of claim 1, wherein the processing component is 
configured to separately and simultaneously control a parameter of the optics 
component of each channel. 

Matsushima discloses or renders obvious [10.0] for the reasons discussed at 

Ground 1:[32.0]. Ex.1003, ¶180.  
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 Claim 11 

[11.0] The digital camera of claim 1, wherein the optics component of the first 
channel includes a different configuration than the optics component of the 
second channel. 

Matsushima discloses or renders obvious [11.0] for reasons discussed at 

Ground 1:[33.0]. Ex.1003, ¶181.  

 Claim 12 

[12.0] The digital camera of claim 1, wherein the optics component includes at 
least one lens. 

Matsushima discloses or renders obvious [12.0]. Ex.1003, ¶¶182-183.  

Matsushima discloses that the optics component includes at least one lens (“an 

imaging lens 15A or a focus lens 16A” for the first channel, and “an imaging lens 

15B or a focus lens 16B” for the second channel). Ex.1007, [0019]; Ex.1003, ¶183. 

E. Ground 2: Claims 28 and 30 would have been obvious over 
Matsushima, Yu, and Weldy. 

1. Overview of Weldy 

Weldy discloses a “method of producing a digital image with improved 

performance characteristics,” including capturing and combining “at least two 

electronic images of a scene” to “produce a combined digital image of a scene with 

improved performance characteristics.” Ex.1014, 1 (57); Ex.1003, ¶184.  

As shown in FIGS. 1a, 1b, and 1c below, Weldy discloses digital cameras 

with more than two channels for producing “at least two electronic images” for 
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producing the combined image. Ex.1014, 3:1-5 (“the use of the term dual lens 

camera, [] mean[s] that there are at least two separate images formed with their 

own unique, non-optically linked lens systems…it will be evident…that greater 

than two images could be captured and combined…to provide digital images 

with improved performance characteristics”), FIGS. 1b (illustrating a four-channel 

camera) and 1c (illustrating an eight-channel camera), 5 (describing a three-channel 

camera); Ex.1003, ¶185. 

 

Ex.1014, FIG. 1a-1c. 

2. Reasons to Combine Matsushima, Yu, and Weldy 

Weldy is analogous art to the ’180 patent because it pertains to the same field 

of endeavor, namely, “[d]igital camera systems and methods.” Ex.1001, Abstract; 

Ex.1014, Title (“Method of producing digital images with improved performance 

characteristic”); Ex.1003, ¶186. Further, Weldy is pertinent to a particular problem 

addressed by the ’180 patent, namely, configuring a digital camera to have multiple 

lenses with multiple sensors respectively and combining the images from the 
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multiple channels. Ex.1001, FIG. 5; Ex.1014, FIG. 3, 2:49-50 (“improved 

characteristics can be obtained by capturing so the at least two electronic images 

through a corresponding number of separate lenses (each pointing at the scene)”); 

Ex.1003, ¶186.  

A POSITA would have been motivated to apply, in Matsushima-Yu’s digital 

camera (see Ground 1: [22.3].ii), Weldy’s teaching of combining images from more 

than two channels for the benefits of (1) “improved performance characteristics” 

including e.g., “improved sharpness (spatial detail) and reduced noise,” “more scene 

objects are sharper than in any of the input images,” improved image quality “in 

cases of low scene illumination or when very short exposure times are required, e.g., 

for capturing fast moving action without image blur,” (Ex.1014, 5:5-6, 23-25 40-

41); and (2) flexible design options of using different channel configurations, as 

taught in Weldy. Ex.1014, 1, 5:5-6 (describing a design option using “electronic 

sensors of different spatial resolutions”), 5:42-56 (describing using color sensors 

with CFAs, monochrome sensors (no color filter), or “single-color” sensors (with a 

color filter allowing a single color)), 6:2-5 (describing a design option of using “a 

combination of high-resolution monochrome sensor and lower-resolution color 

sensors”), 6:13-15 (describing another design option of using “three of more non-

optically linked lens systems and three or more electronic sensors, wherein each of 

the multiple lenses is spectrally filtered to one of at least three color types,” e.g., 
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“red, green and blue”); Ex.1003, ¶187.  

As shown in the following example (Example 2.1) of Matsushima-Yu-Weldy 

provided by Mr. Guidash, a POSITA would have been motivated to modify the 

multi-imaging-system digital camera of Matsushima-Yu to implement Weldy’s 

design option of using four independent channels each with a color sensor (with a 

well-known CFA) to capture color images. Ex.1014, 2:14-15; Ex1010, 12:21-24; 

20:66-6; Ex.1003, ¶188.  

 

Example 2.1: Matsushima-Yu-Weldy; Ex.1003, ¶188. 

In this Example 2.1, it would have been obvious to implement the four 

independent channels to have different FOVs for the benefits of providing a 
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combined image having (1) a wider scene coverage; (2) a more detailed subject in 

the center; and (3) improved performance characteristics, as taught by Weldy. 

Ex.1014, 1; Ex.1032, 43 (explaining that a wider background scene is achieved using 

a wider FOV, and a more detailed subject view is achieved using a narrower FOV); 

Ex.1003, ¶189. 

 

Ex.1032, 43. 

In another example (Example 2.2) of Matsushima-Yu-Weldy below, provided 
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by Mr. Guidash, a POSITA would have been motivated to modify Matsushima-Yu’s 

multi-imaging-system digital camera to implement Weldy’s alternative design 

option of “utilizing a high-resolution (small capture site) monochrome (no color 

filter) image sensor, in conjunction with either a single lower-resolution sensor with 

a color filter array attached and larger pixels, or a set of lower resolution (larger 

pixels) color arrays, each sensitive to bands of wavelengths corresponding to a 

‘single’ color,” e.g., “red, green and blue,” for the benefit of improved performance 

characteristics when “the camera is operating at the limits of light sensitivity.” 

Ex.1014, 6:2-5, 6:13-15; Ex.1003, ¶190. 

 

Example 2.2: Matsushima-Yu-Weldy; Ex.1003, ¶190. 
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A POSITA would have had a reasonable expectation of success in combining 

Matsushima-Yu and Weldy, because the digital cameras use similar technology of 

generating multiple images formed with their own unique, non-optically linked lens 

systems and sensors. Ex.1003, ¶191. Further, modifying Matsushima-Yu to provide 

more than two imaging systems and combining the more than two images from the 

imaging systems as taught by Weldy, would improve a similar device (Matsushima’s 

multi-sensor multi-lens digital camera) in the same way (providing more images of 

different characteristics for combination, thereby generating an improved image 

with improved characteristics). Ex.1003, ¶191; Intel, 61 F.4th at 1380–81.  

3. Analysis 

 Claim 28  

[28.0] The method of claim 22, comprising configuring a third optics component 
relative to a third image sensor to form a third channel having a third FOV, 
wherein the third FOV is different from one or more of the first FOV and the 
second FOV. 

Matsushima-Yu-Weldy renders obvious [28.0]. Ex.1003, ¶192. 

First, Matsushima describes “a digital camera equipped with multiple 

imaging systems.” Ex.1007, [0001], [0003]; Ex.1003, ¶193. 

Second, as shown in FIGS. 1(a)-1(c) below, Weldy discloses a digital camera 

with two or more channels. Ex.1014, 3:1-5 (“greater than two images could be 
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captured and combined…to provide digital images with improved performance 

characteristics”), 5-6 (describing a three-channel camera); Ex.1003, ¶194. 

 

Ex.1014, FIGS. 1a-1c. 

A POSITA would have been motivated to apply, in Matsushima-Yu’s digital 

camera, Weldy’s teaching of combining images from more than two (e.g., three, 

four, five, etc.) channels, because doing so would provide the benefits of providing 

a combined image having the benefits of (1) improved performance characteristics; 

including “improved sharpness (spatial detail) and reduced noise” and improved 

image quality with “low scene illumination” or “for capturing fast moving action 

without image blur” (Ex.1014, 5:5-6, 23-25 40-41); and (2) flexible design options 

of using different channel configurations based on design configurations, as taught 

in Weldy. Ex.1014, 1, 5:5-6, 6:2-5, 6:13-15; Ex.1003, ¶195 (citing Ex.1032, 43 and 

explaining that a wider background scene is achieved using a wider FOV, and a more 

detailed subject view is achieved using a narrower FOV). 
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A POSITA would have been motivated to modify Matsushima in view of Yu 

and Weldy for the reasons presented above in Section VII.E.2. Ex.1003, ¶196.  

Accordingly, Matsushima-Yu-Weldy renders obvious a digital camera with 

multiple independent imaging systems, which is configured to perform configuring 

a third optics component relative to a third image sensor to form a third channel 

having a third FOV, wherein the third FOV is different from one or more of the first 

FOV and the second FOV (e.g., the third FOV is different from both the first and 

second FOVs in Example 2.1, or the third FOV is different from only the first FOV 

in Example 2.2). Ex.1007, [0001], [0003]; Ex.1003, ¶197. 

Thus, Matsushima-Yu-Weldy renders obvious [28.0]. Ex.1003, ¶198. 

 Claim 30  

[30.0] The method of claim 28, comprising configuring a fourth optics 
component relative to a fourth image sensor to form a fourth channel having a 
fourth FOV, wherein the fourth FOV is different from one or more of the first 
FOV, the second FOV and the third FOV. 

Matsushima-Yu-Weldy renders obvious [30.0] for the reasons discussed at 

Ground 2:[28.0], where Matsushima-Yu-Weldy renders obvious a digital camera 

with multiple independent imaging systems, which is configured to perform 

configuring a four optics component relative to a four image sensor to form a four 

channel having a four FOV, wherein the fourth FOV is different from one or more 

of the first FOV, the second FOV and the third FOV (e.g., the fourth FOV is different 
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from all the other three FOVs in Example 2.1, or the fourth FOV is different from 

only the first FOV in Example 2.2). Ex.1003, ¶199. 

F. Ground 3: Claims 22-23, 28, and 30 would have been obvious 
over Choi, Labaziewicz, and Yu. 

1. Overview of Choi  

Choi provides an “image photographing device and method for combining 

images with different focal lengths to an in-focus image.” Ex.1008, Abstract; 

Ex.1003, ¶200.  

Referring to FIG. 2 below, Choi’s “ image photographing device…is provided 

with a first lens 101 for capturing an image with a remote background in focus 

(hereinafter, referred to as a background image 111), a second lens 102 for capturing 

the image with a nearby subject in focus (hereinafter, referred to as a subject image 

112), and an image combination processor 200 for combining the two images 

captured at different focal lengths.” Ex.1008, [0047]; Ex.1003, ¶201.  

 

Ex.1008, FIG. 2 
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Choi describes that “[t]here is no time difference between the background and 

subject images 111 and 112 because they are captured simultaneously through a 

plurality of fixed lenses.” Ex.1008, [0069]; Ex.1003, ¶202. 

2. Overview of Labaziewicz 

Labaziewicz discloses “a digital camera that produces digital image files 

and…uses multiple lenses and image sensors to provide an extended zoom range.” 

Ex.1010, 1:7-10; Ex.1003, ¶203.  

Referring to an example in FIG. 19, Labaziewicz describes a digital camera 

having three channels, each channel having a fixed focal length lens with a 

corresponding sensor, with “a first fixed focal length lens with a first sensor, a 

second fixed focal length lens with a second sensor, and a third fixed focal length 

lens with a third sensor.” Ex.1010, FIG. 19, 5:65-67; Ex.1003, ¶204. 

 

Ex.1010, FIG. 19. 
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Labaziewicz describes that each channel has a different FOV. Ex.1010, 6:41-

45 (“the multiple lenses and sensors are generally aligned with respect to each other 

so as to be viewing substantially the same object, albeit with different fields of 

view”). Labaziewicz describes different FOVs measured with different values of “35 

mm film equivalent focal length.” Ex.1010, 18:49-55 (“For example, the first focal 

length lens 2a may have a focal length of 30 mm equiv. (35 mm equivalent), the 

second fixed focal length 2b lens may have a focal length of 90 mm equiv., and the 

third fixed focal length lens 2c may have a focal length of 135 mm equiv.”); 12:1-

9. Ex.1003, ¶205. 

3. Reasons to Combine Choi, Labaziewicz, and Yu 

Choi, Labaziewicz, and Yu are each analogous art to the ’180 patent because 

they pertain to the same field of endeavor, namely, “[d]igital camera systems and 

methods.” Ex.1001, Abstract; Ex.1005, Title (“Digital Cameras using Multiple 

Sensors with Multiple Lenses”); Ex.1008, Title, Abstract; Ex.1010, Title (“Digital 

Camera Using Multiple Lenses and Images Sensors to Provide an Extended Zoom 

Range”); Ex.1003, ¶206.  

Further, Choi, Labaziewicz, and Yu are each pertinent to a particular problem 

addressed by the ’180 patent. For example, each of Choi, Labaziewicz, and Yu is 

pertinent to the problem of providing a digital camera by configuring multiple lenses 

with multiple sensors, respectively. Ex.1001, e.g., steps 502 and 504 in FIG. 5; 
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Ex.1005, Title (“Digital Cameras Using Multiple Sensors with Multiple Lenses”); 

Ex.1008, FIG. 2 (“the image photographing device…is provided with a first 

lens…and…a second lens.”); Ex.1010, Title (“Digital Camera Using Multiple 

Lenses and Images Sensors to Provide an Extended Zoom Range”); Ex.1003, ¶207.  

 Choi combined with Labaziewicz (Choi-Labaziewicz) 

A POSITA would have been motivated to apply, in Choi’s digital camera, 

Labaziewicz’s teaching of channels of different FOVs, because doing so would 

provide the benefits of providing, in Choi-Labaziewicz, a combined image having 

(1) a wider scene coverage and (2) more in-focus background portions. Ex.1008, 

[0011]; Ex.1032, 43 (explaining that a wider background scene is achieved using a 

wider FOV); Ex.1003, ¶208. 

Specifically, a POSITA would have been motivated to implement in Choi the 

teaching of Labaziewicz, such that the background image has a wider FOV, and the 

subject image has a narrower FOV, thereby achieving the benefits of a combined 

image that has a wider coverage of the scene (e.g., more coverage of the background 

scene). Ex.1032, 43 (explaining that a wider background scene is achieved using a 

wider FOV); Ex.1010, 6:41-45 (“multiple lenses and sensors are generally 

aligned…so as to be viewing substantially the same object, albeit with different 

fields of view,” where the wider FOV provides a wider background scene); Ex.1003, 

¶209.  
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Ex.1032, 43. 

Furthermore, a POSITA would have been motivated to combine Choi and 

Labaziewicz because Choi-Labaziewicz provides the benefits of a combined image 

with more in-focus background portions. A wider FOV provides a deeper depth of 

field (DOF) than the DOF of a narrower FOV, and therefore, the background image 

by the channel with the wider FOV would have more in-focus background portions 

(both inside and outside of the overlapping area with the narrower FOV for the 
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subject image). Ex.1008, [0011] (“as the focal length is shorter (e.g., wide-angle 

lens), the DOF is deep”); Ex.1003, ¶209 (explaining that a wider FOV has a deeper 

DOF thereby providing an image with more background areas in focus). An example 

of Choi- Labaziewicz is provided below: 

 

Example 3.1 of Choi-Labaziewicz; Ex.1003, ¶210. 

In addition, a POSITA would have been motivated to implement in Choi the 

different FOVs as taught by Labaziewicz (Ex.1010, 18:49-55), because providing 

Choi’s with different FOVs is one of the two alternative predictable solutions for 

implementing the channels: (1) providing the channels of Choi with different FOVs, 

such that the background image and subject image have different FOVs (e.g., 
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Example 3.1 of Choi-Labaziewicz); or (2) providing the channels of Choi with the 

same FOVs, such that the background image and subject image have the same FOVs. 

Ex.1003, ¶211; KSR, 550 U.S. at 421.  

 Choi-Labaziewicz combined with Yu (Choi-Labaziewicz-Yu) 

A POSITA would have been motivated to apply, in Choi’s digital camera as 

modified with Labaziewicz, Yu’s teaching of independent control of data acquisition 

with independent control of exposure time for each image sensor, because doing so 

would provide the benefits of a digital camera with improved image quality by 

providing for data acquisition with (1) independent control of exposure time; (2) 

independent control of gain control; and (3) independent control of offset control for 

data acquisition. Ex.1005, 9:66-10:2 (“each of the image sensors is respectively and 

independently controlled to expose to the same imaging target”), 9:50-52 (“With 

images independently from multiple sensors with multiple lenses, the 

complementary expansions of the respective dynamic ranges become possible”); 

Ex.1005, 6:58-61 (“there are many other causes that may need to control image 

sensors [] independently, such as gain and offset controls.”); Ex.1008, [0034] 

(recognizing the need for regulation exposure, stating that “[b]y utilizing the 

relationship between the opening of the iris and the shutter speed, exposure is 

regulated); Ex.1003, ¶212.  

An example (Example 3.2) of Choi-Labaziewicz-Yu is illustrated below:  
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Example 3.2 of Choi-Labaziewicz-Yu; Ex.1003, ¶213. 

Choi-Labaziewicz-Yu would have been a combination of prior art elements 

(Choi’s digital camera with channels having different FOVs as taught by 

Labaziewicz, and with independent control of the exposure time of each of the 

multiple image sensors, as taught by Yu) according to known methods (configuring 

the lenses relative to the image sensors for different FOVs, and controlling each 

electronic shutter of each image sensor to control the exposure time of the sensor) to 

yield the predictable result of varying sensor integration time for exposure control. 

KSR, 550 U.S. at 416; Ex.1003, ¶214.  

In addition, modifying Choi’s multi-sensor, multi-lens digital camera to 
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implement, for each channel, (1) a different FOV as taught by Labaziewicz, and (2) 

independent control of exposure as taught by Yu, would improve a similar device 

(Choi’s multi-sensor multi-lens digital camera) in the same way. Ex.1003, ¶215. 

“There is a motivation to combine when a known technique ‘has been used to 

improve one device, and a person of ordinary skill in the art would recognize that it 

would improve similar devices in the same way,’ using the ‘prior art elements 

according to their established functions.’” Intel, 61 F.4th at 1380–81 (Fed. Cir. 

2023).  

A POSITA would have had a reasonable expectation of success in combining 

Choi, Labaziewicz, and Yu, because the digital cameras described in Choi and 

Labaziewicz use similar technology of providing two channels each with a fixed 

focal length lens and a corresponding image sensor. E.g., Ex.1008, FIG. 2; Ex.1010, 

FIG. 19. Furthermore, digital cameras described in Choi and Yu perform similar 

functions (using control signals to control image sensors) to achieve similar goals 

(controlling exposure times of the image sensors and providing improved image 

quality) using similar technology. See, e.g., Ex.1005, FIG. 3, 6:53-58 (“control 

circuits 342, 344, 346 and 348 receive respectively the control signals 332, each 

generated with respect to a corresponding histogram in digital image processing 

circuitry 338 and independently and respectively control image sensors 302, 304, 

306 and 308); Ex.1003, ¶216.  
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4. Analysis 

 Claim 22 

[22.0] A method comprising:  

Choi renders obvious [22.0], because Choi describes “[a]n image 

photographing method for combining images with different focal lengths to an in-

focus image.” Ex.1008, Claim 9; Ex.1003, ¶¶217-218.  

[22.1] configuring a first optics component relative to a first image sensor to 
form a first channel having a first field of view (FOV) that comprises a first 
angular width of a scene; 

Choi-Labaziewicz-Yu renders obvious [22.1]. Ex.1003, ¶¶219-225.  

First, as shown in FIG. 2, Choi discloses configuring a first optics component 

(first lens 101) relative to a first image sensor (first image sensor) for providing 

background image 111. Ex.1008, [0047]; Ex.1003, ¶220.  

 

Ex.1008, FIG. 2 

Second, Labaziewicz describes configuring multiple channels such that each 

channel has a different FOV, where FOVs are measured with different values of “35 
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mm film equivalent focal length.” Ex.1010, 18:49-55 (configuring the three lenses 

having “a focal length of 30 mm equiv. (35 mm equivalent),” “a focal length of 

90 mm equiv.,” and “a focal length of 135 mm equiv.” respectively); Ex.1010, 

11:59-63, 12:1-9 (describing the calculation of “35 mm film equivalent focal length” 

in relation to “an actual focal length” of the lens and “a diagonal distance” of the 

image sensor). As shown in London’s figure below, it was known that lenses with 

different “35 mm film equivalent focal length” have different FOVs with different 

angular widths. Ex.1003, ¶221. 



IPR2025-00339 Petition 
U.S. Patent 7,916,180 

 

81 
 

 

Ex.1032, 43. 

Labaziewicz’s use of “35 mm film equivalent focal length” for measuring 

FOVs is consistent with well-known knowledge and digital camera catalog 

specification standards. Ex.1010, 11:60-66 (describing use of “35 mm film 

equivalent focal length” as defined “ANSI/I3AIT 10.7000-2004 Standard”); 

Ex.1033, 17 (ANSI/I3AIT 10.7000-2004 Standard defining the “35mm-equivalent 

focal length” as relative to “same field of view as the DSC camera lens”); Ex.1030, 
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2; Ex.1031, 12 (providing a catalog specification standard defining “35mm camera 

equivalent” related to “same input filed angle as the DSC lens”); Ex. 1003, ¶222 

(explaining that 30 mm equiv. 90 mm equiv. 135 mm equiv. correspond to FOVs 

with different angular widths, respectively). 

As discussed at VII.F.3.a, a POSITA would have been motivated to apply, in 

Choi, Labaziewicz’s teaching of configuring channels to have different FOVs, with 

the benefits providing a combined image having (1) a wider scene coverage and (2) 

more in-focus background portions, by implementing the background image with a 

wider FOV, and the subject image with a narrower FOV. Ex.1032, 43; Ex.1008, 

[0011]; Ex.1003, ¶223. An example (Example 3.1) of Choi-Labaziewicz is 

illustrated below.  
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Example 3.1 of Choi-Labaziewicz; Ex.1003, ¶223. 

As shown in Example 3.1, Choi-Labaziewicz renders obvious configuring a 

first optics component (setting the first lens 101) relative to a first image sensor (first 

image sensor for providing the background image 111) to form a first channel having 

a first field of view (FOV) that comprises a first angular width of a scene (a first 

wider angular width) as follows: 

First wider FOV for background image 111 = 2𝑡𝑡𝑡𝑡𝑡𝑡−1(𝐾𝐾1
2𝑓𝑓1

),  

where K1 is the diagonal of the sensor format of image sensor, and f1 is the focal 

length of the first lens. Ex.1003, ¶224 (explaining that setting the lens relative to the 

sensor to have a specific FOV was well-known, citing Ex.1040, 48; FIG. 4.13).  
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Thus, Choi-Labaziewicz-Yu renders obvious [22.1]. Ex.1003, ¶225. 

[22.2] configuring a second optics component relative to a second image sensor 
to form a second channel having a second FOV that comprises a second angular 
width of the scene, wherein the first and second angular widths are different; 

Choi-Labaziewicz-Yu renders obvious [22.2]. Ex.1003, ¶¶226-229.  

Continuing with Example 3.1 above, Choi-Labaziewicz renders obvious 

configuring a second optics component (setting the second lens 103) relative to a 

second image sensor (second image sensor providing subject image 112) to form a 

second channel having a second field of view (FOV) that comprises a second 

angular width of a scene (a second narrower angular width) as follows: 

Second narrower FOV for subject image = 2𝑡𝑡𝑡𝑡𝑡𝑡−1(𝐾𝐾2
2𝑓𝑓2

),  

where K2 is the diagonal of the sensor format of image sensor, and f2 is the focal 

length of the second lens. Ex.1003, ¶¶227-228 (explaining that setting the lens 

relative to the sensor to have a specific FOV was well-known, citing Ex.1040, 48; 

FIG. 4.13).  

Thus, Choi-Labaziewicz-Yu renders obvious [22.2]. Ex.1003, ¶229. 

[22.3] independently controlling simultaneous data acquisition with each of the 
first and second channels during a frame; and 

Choi-Labaziewicz-Yu renders obvious [22.3]. Ex.1003, ¶¶230-234.  

First, as shown in FIG. 3 below, Yu teaches a processing component (digital 

image processing circuitry 338, together with control circuits 342, 344, 346, and 
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348) coupled to a plurality of channels (multiple lenses 310, 312, 314, and 316 with 

respective sensors 302, 304, 306, and 308) and configured to perform independently 

controlling simultaneous data acquisition with each of the first and second channels 

(including independent control of an exposure time of each sensor, offset control, 

and gain control). Ex.1005, 6:52-58 (“control circuits…receive respectively the 

control signals…[and] each...independently and respectively control image 

sensors”), 9:66-10:2, 9:50-52, 6:59-65; Ex.1003, ¶231.  

 
Ex.1005, FIG. 3, annotated; Ex.1003, ¶231. 

Second, as discussed at VII.F.3.b, a POSITA would have been motivated to 

apply Yu’s teaching of independent control of image acquisition, for each channel 

of the digital camera of Choi-Labaziewicz. Ex.1003, ¶232. An example (Example 

3.2) of Choi-Labaziewicz-Yu is illustrated below, where a processing component 

 

a processing component configured to independently 
control simultaneous data acquisition  
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independently controls (as taught by Yu) simultaneous data acquisition (as taught by 

Choi) with each channel. Ex.1008, [0069] (“[t]here is no time difference between 

the background and subject images 111 and 112 because they are captured 

simultaneously through a plurality of fixed lenses.”). Ex.1003, ¶232. 

 

Example 3.2 of Choi-Labaziewicz-Yu; Ex.1003, ¶232. 

 As shown in Example 3.2 of Choi-Labaziewicz-Yu above, Choi-Labaziewicz-

Yu renders obvious independently controlling (independent control of exposure, 

gain, and/or offset) simultaneous (no time difference between the background and 

subject images 111 and 112) data acquisition with each of the first and second 

channels during a frame (acquisition at the same time, background image 111 with 

the first channel, subject image 112 with the second channel, during a period of a 

a first FOV
comprising a wider

angular width

a second FOV
comprising a

narrower
angular width
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time). See VI.A; Ex.1003, ¶233.  

Thus, Choi-Labaziewicz-Yu renders obvious [22.3]. Ex.1003, ¶234. 

[22.4] combining data received during the frame from one or more of the first 
and second channels to provide an image. 

Choi-Labaziewicz-Yu renders obvious [22.4]. Ex.1003, ¶¶235-237.  

As illustrated in Example 3.1 of Choi-Labaziewicz-Yu below, Choi-

Labaziewicz-Yu renders obvious combining data received during the frame 

(background image 111 and subject image 112) from one or more of the first and 

second channels to provide an image (combined image 113). Ex.1008, [0047] (“an 

image combination processor 200 for combining the two images captured at 

different focal lengths”); [0048]; Ex.1003, ¶236.  

 

Example 3.2 of Choi-Labaziewicz-Yu; Ex.1003, ¶236. 
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Thus, Choi-Labaziewicz-Yu renders obvious [22.4]. Ex.1003, ¶237. 

 Claim 23 

[23.0] The method of claim 22, comprising forming the first image sensor and 
the second image sensor in a semiconductor substrate. 

Choi-Labaziewicz-Yu renders [23.0] obvious. Ex.1003, ¶¶238-239.  

Labaziewicz discloses forming the first image sensor and the second image 

sensor in a semiconductor substrate (“part of the same CCD or CMOS integrated 

circuit”). Ex.1010, 10:42-45 (“the separate imaging arrays are part of the same 

CCD or CMOS integrated circuit”); Ex.1003, ¶239. A POSITA would have been 

motivated to implement, in Choi-Labaziewicz-Yu, Labaziewicz’s teaching of 

forming imaging arrays in the same substrate, with the well-known benefits of a 

simplified design with few components (e.g., by replacing two separate sensor 

chips with one). KSR, 550 U.S. at 416. Thus, Choi-Labaziewicz-Yu renders [23.0] 

obvious. Ex.1003, ¶239.  

 Claim 28  

[28.0] The method of claim 22, comprising configuring a third optics component 
relative to a third image sensor to form a third channel having a third FOV, 
wherein the third FOV is different from one or more of the first FOV and the 
second FOV. 

Choi-Labaziewicz-Yu renders [28.0] obvious. Ex.1003, ¶¶240-244.  

First, Choi discloses using “a plurality of fixed lenses.” Ex.1008, [0064], 

claim 9; Ex.1003, ¶241.  
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Second, as shown in FIGs. 10E and 19 below, Labaziewicz discloses three 

channels with different FOVs. Ex.1010, 18:28-37 (“a digital camera 10E includes 

three…fixed focal length lenses, each providing an image to a corresponding 

imaging array.”); 18:49-53; Ex.1003, ¶242 (explaining that “30 mm equiv. (35 mm 

equivalent),” “90 mm equiv.,” “135 mm equiv.” in Labaziewicz correspond to FOVs 

of different angular widths respectively).  

 

 

Ex.1010, FIG. 10E. 
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Ex.1010, FIG. 19. 

A POSITA would have been motivated to implement in Choi-Labaziewicz-

Yu, three channels having different FOVs as taught by Labaziewicz, because of the 

benefits that the combined image (1) has a broad view of the scene; and (2) has 

improved characteristics by combining images of different FOVs with different 

exposures. See, e.g., Ex.1014, 5:16-20 (using multiple lens/sensor systems “for 

improving various characteristics.”); Ex.1003, ¶243. An example (Example 3.3) 

of the combination Choi-Labaziewicz-Yu is illustrated below: 
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Example 3.3 of Choi-Labaziewicz-Yu; Ex.1003, ¶243. 

Thus, Choi-Labaziewicz-Yu renders obvious a third optics component (a third 

lens) relative to a third image sensor (a third image sensor) to form a third channel 

having a third FOV, wherein the third FOV is different (e.g., narrower than both the 

first and second FOVs) from one or more of the first FOV and the second FOV. 

Ex.1003, ¶244. 

 Claim 30  

[30.0] The method of claim 28, comprising configuring a fourth optics 
component relative to a fourth image sensor to form a fourth channel having a 
fourth FOV, wherein the fourth FOV is different from one or more of the first 
FOV, the second FOV and the third FOV. 

Choi-Labaziewicz-Yu renders obvious [30.0]. Ex.1003, ¶¶245-248.  

As shown in FIG. 10F below, Labaziewicz describes four channels having 

different FOVs. Ex.1010, 21:30-36; Ex.1003, ¶246 (explaining that “30 mm equiv.,” 
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“60 mm equiv.,” “120 mm equiv.,” and “270 mm equiv.” in Labaziewicz correspond 

to FOVs of different angular widths, respectively).  

 

Ex.1010, FIG. 10F. 

For similar reasons discussed at Ground 3:[28.0], a POSITA would have been 

motivated to implement in Choi-Labaziewicz-Yu, four channels having different 

FOVs as taught by Labaziewicz. See, e.g., Ex.1014, 5:16-20; Ex.1003, ¶247. An 

example (Example 3.4) of Choi-Labaziewicz-Yu is illustrated below: 
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Example 3.4 of Choi-Labaziewicz-Yu; Ex.1003, ¶247. 

Thus, Choi-Labaziewicz-Yu renders obvious a fourth optics component (a 

fourth lens) relative to a fourth image sensor (a fourth image sensor) to form a fourth 

channel having a fourth FOV, wherein the fourth FOV is different from (narrower 

than) one or more of the first FOV, the second FOV and the third FOV. Ex.1003, 

¶248. 

VIII. Discretionary Denial is Inappropriate 

A. No Basis For § 325(d) Denial 

Denial under § 325(d) is not warranted because the challenges presented in 

this petition are neither cumulative nor redundant to the prosecution of the ’180 

patent. The Examiner did not consider Matsushima, Weldy, or Choi during 
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prosecution. Labaziewicz and Yu were listed in an IDS (Ex.1002, 422, 287), and Yu 

was listed in an international search report (Ex.1002, 251). However, there is no 

evidence that the Examiner substantively considered Yu or Labaziewicz with respect 

to the Challenged Claims. Moreover, the Examiner did not consider Yu or 

Labaziewicz in combination with Matsushima, Weldy, or Choi as presented in 

Grounds 1-3.3  

Thus, the first prong of the Advanced Bionics analysis is not met, because the 

same or substantially the same art or arguments were not presented during 

prosecution. Advanced Bionics, IPR2019-01469, Paper 6 at 8 (Feb. 13, 2020) 

(precedential). The second prong is also not met, because the Examiner erred in a 

material to patentability by overlooking Yu for limitations reciting “independently 

control.” Id. at 8-9, n.10.  

B. No Basis for Fintiv Denial 

The Board balances six factors in considering denial under §314. Apple Inc. 

 
3 During prosecution of its abandoned parent application, the Examiner rejected 

claims (e.g., claim 12 reciting “the first array of photo detectors and the second array 

of photo detectors are disposed in the same image plane”) that are substantively 

different from the Challenged Claims based on prior art combinations that included 

Yu. Ex.1050, 1-2, 18, 21, 527.  
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v. Fintiv, Inc., IPR2020-00019, Paper 11 (Mar. 20, 2020) (precedential). These 

factors strongly favor institution. The district court case is in its very early stages. 

Patent Owner filed its complaint on April 12, 2024 (Ex.1017) and trial is not 

scheduled to start until May 14, 2026. Ex.1018 (proposed scheduling order). 

Petitioner has worked diligently to prepare this Petition, which is being filed well 

within the one-year timeframe allowed by Congress. 

1. No evidence regarding a stay  

No motion to stay has been filed, so the Board should not infer the outcome 

of such a motion. Sand Revolution II, LLC v. Continental Intermodal Group – 

Trucking LLC, IPR2019-01393, Paper 24 at 7 (June 16, 2020) (informative). This 

factor is neutral. 

2. Parallel proceeding trial date  

This factor weighs against discretionary denial because the projected trial 

date—based on median time-to-trial statistics—is in January of 20274, which is after 

the projected date for the Board to issue a Final Written Decision in May or June 

2026. While trial is currently proposed5 for May 14, 2026 (Ex.1018, 4), the Board 

 
4 The current average time-to-trial for the district court hearing the co-pending 

litigation is 33.1 months. See Ex.1019, 5. 

5 The district court has not entered an order scheduling a trial date.  
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recognizes “that scheduled trial dates are unreliable and often change.” See 

Director’s Memorandum on Discretionary Denials (Ex.1020), 8. Moreover, “a 

court’s general ability to set a fast-paced schedule is not particularly 

relevant…where, like here, the forum itself has not historically resolved cases so 

quickly.” In re Apple Inc., 979 F.3d 1332, 1344 (Fed. Cir. 2020). Because the 

projected trial date is approximately seven months after the Board’s expected date 

for issuing a Final Written Decision, this factor weighs against discretionary denial. 

3. Investment in the parallel proceeding  

The investment in the co-pending litigation has been minimal. A claim 

construction hearing has not yet occurred, fact discovery is not proposed to open 

until April 11, 2025, and expert discovery is not proposed to open until November 

20, 2025. Ex.1018, 2-3; see PEAG LLC v. Varta Microbattery GmbH, IPR2020-

01214, Paper 8 at 17 (Jan. 6, 2021). This lack of investment favors institution. 

Moreover, Petitioner only learned which claims were being asserted in August 

2024. See Ex.1015 (infringement contentions cover pleading). Since then, Petitioner 

has worked expeditiously to file this petition within four months. As of this filing, 

Patent Owner has not yet served its final infringement contentions. Under Fintiv, 

Petitioner’s prompt filing “weigh[s] against exercising the authority to deny 

institution.” Fintiv, Paper 11 at 11. 
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4. Overlapping issues with the parallel proceeding  

The co-pending litigation is in its early stages. Petitioner served its 

preliminary invalidity contentions on October 24, 2024 and supplemental invalidity 

contentions on November 27, 2024. However, Petitioner will not be serving its final 

invalidity contentions until May 22, 2025, near when the Board would issue an 

institution decision in this case. Ex.1018, 3. The extent of overlap is thus speculative 

at this point in time. 

5. Petitioner is a defendant  

Petitioner is a defendant in the co-pending litigation. That is true of most IPR 

petitioners, making this factor neutral. See HP Inc. v. Slingshot Printing LLC, 

IPR2020-01084, Paper 13 at 9 (Jan. 14, 2021). 

6. Other circumstances  

“[T]he PTAB will not deny institution of an IPR or PGR under Fintiv (i) when 

a petition presents compelling evidence of unpatentability.” Ex.1020, 9. Here, the 

petition—along with Mr. Guidash’s expert testimony—plainly shows that the ’180 

patent claims no more than well-known subject matter. This compelling evidence of 

unpatentability renders the other Fintiv factors moot. 

Because the Fintiv factors are either neutral or weigh against discretionary 

denial, institution should not be denied on discretionary factors. 
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C. No Basis for General Plastic Denial 

The ’180 patent has not been challenged in any prior IPR petition, so General 

Plastic discretionary institution does not apply to this Petition. General Plastic, 

IPR2016-01357, Paper 19 at 16 (Sept. 6, 2016) (precedential).  

IX. CONCLUSION 

The Challenged Claims are unpatentable.  

Respectfully submitted, 
 
Dated: December 30, 2024   /Jonathan R. Bowser/  
HAYNES AND BOONE, LLP   Jonathan R. Bowser 
2801 N. Harwood St., Suite 2300  Lead Counsel for Petitioner 
Dallas, Texas 75201    Registration No. 54,574 
Customer No. 27683     
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X. MANDATORY NOTICES UNDER 37 C.F.R. § 42.8 

A. Real Party-in-Interest  

Pursuant to 37 C.F.R. § 42.8(b)(1), Petitioner Tesla Inc. certifies that it is the 

real party-in-interest in this proceeding. 

B. Related Matters 

According to assignment records, the ’180 patent is currently assigned to 

Intellectual Ventures II LLC. (“Patent Owner”).  

As of the filing date of this Petition, and to the best knowledge of Petitioner, 

the ’180 patent is or has been involved in:  

Case Caption Number Court Filed Status 
Intellectual Ventures II 
LLC v. Tesla, Inc. 

1-24-cv-00390 W.D. Tex. 4-11-2024 Terminated 

Intellectual Ventures II 
LLC v. Tesla, Inc. 

6-24-cv-00188 W.D. Tex. 4-12-2024 Transferred 

Intellectual Ventures II 
LLC v. Tesla, Inc. 

1-24-cv-00884 W.D. Tex. 4-12-2024 Pending  

C. Lead and Back-up Counsel and Service Information 

Lead Counsel 
Jonathan R. Bowser 
HAYNES AND BOONE, LLP 
2801 N. Harwood Street, Suite 2300 
Dallas, TX 75201 

 
Phone:  202-654-4503 
Fax:  214-200-0853 
jon.bowser.ipr@haynesboone.com 
USPTO Reg. No. 54,574 

Backup Counsel 
David O’Brien 
HAYNES AND BOONE, LLP 

 
Phone:  512-867-8457 
Fax:  214-200-0853 
david.obrien.ipr@haynesboone.com 



IPR2025-00339 Petition 
U.S. Patent 7,916,180 

 

100 
 

2801 N. Harwood Street, Suite 2300 
Dallas, TX 75201 
 
Scott Jarratt  
HAYNES AND BOONE, LLP 
2801 N. Harwood Street, Suite 2300 
Dallas, TX 75201 
 
Hong Shi 
HAYNES AND BOONE, LLP 
2801 N. Harwood Street, Suite 2300 
Dallas, TX 75201 
 
Ashraf Fawzy 
TESLA, INC. 
1 Tesla Road,  
Austin, TX 78725 

USPTO Reg. No. 40,107 
 
 
Phone:  972-739-8663 
Fax:  214-200-0853 
scott.jarratt.ipr@haynesboone.com 
USPTO Reg. No. 70,297 
 
Phone:  512-867-8440 
Fax:  214-200-0853 
hong.shi.ipr@haynesboone.com 
USPTO Reg. No. 69,009 
 
Phone: (202) 905-9221 
afawzy@tesla.com 
USPTO Reg. No. 67,914 

Please address all correspondence to lead and back-up counsel. Petitioner 

consents to electronic service and asks Patent Owner to do the same. 
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XI. CERTIFICATE OF WORD COUNT 

Under 37 C.F.R. § 42.24, the undersigned attorney for the Petitioner, declares 

that the argument section of this Petition (§§I-IX) has 13,955 words, according to 

the word count tool in Microsoft Word™.  

 

/Jonathan R. Bowser/ 
Jonathan R. Bowser 
Counsel for Petitioner 
Reg. No. 54,574 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

TESLA, INC. 
 Petitioner 

§ 
§ 
§ 
§ 

Petition for Inter Partes Review 
 
U.S. Patent No. 7,916,180 
 
 

CERTIFICATE OF SERVICE 

The undersigned certifies, under 37 C.F.R. §§ 42.105 and 42.6, that service 

was made on the Patent Owner as detailed below. 

Date of service December 30, 2024 

Manner of service Federal Express 

Documents served Petition for Inter Partes Review, including Exhibit List; 
Exhibits 1001-1034, 1036-1037, 1039-1043, and 1046-
1051; and Petitioner’s Power of Attorney 
 

Persons served Foley & Lardner LLP 
3000 K Street N.W., Suite 600 
Washington, D.C. 20007-5109 
 

 
 

/Jonathan R. Bowser/ 
Jonathan R. Bowser 
Counsel for Petitioner 
Reg. No. 54,574 
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