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The ’180 Patent

Ex.1001, Fig. 4

Ex.1001, 17:29-34
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The ’180 Patent, Claim 22

Ex.1001, claim 22 Ex.1001, Fig. 4
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Disputed Claim Limitations

The parties have focused arguments on [22.3]. 

Ex.1001, claim 22 

[22.3]

 

Limitation [1.2.2] is similar to [22.3] but lacks “during 
a frame.”
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Grounds

Inst. Dec., 6
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Ground 1 Issue Summary

• Ground 1: Matsushima and/or Matsushima + Yu
o The Board should adopt Petitioner’s construction for 

“during a frame.”
• IV’s construction includes only part of the image frame 

acquisition process (“exposure interval”).
• “during a frame” includes both (1) capturing the light 

and (2) the readout period that generates image data. 

o IV’s patentability arguments depend entirely on its narrow 
construction. 

o Petitioner has shown the claims are unpatentable under 
• Petitioner’s construction, and
• IV’s construction
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Discussion Roadmap

• “during a frame” Slides 8-16
• Claim Construction:

• Ground 1: Matsushima renders obvious 
“simultaneous data acquisition…during a frame"

Slides 18-25

• Ground 1: Matsushima and Yu render obvious 
“independently controlling…"

Slides 34-36

• Ground 3: Choi, Labaziewicz, and Yu render the 
challenged claims obvious

Slides 38-45

• Ground 1: Matsushima renders obvious 
“independently controlling…"

Slides 27-32
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Construction of “during a frame”

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

Petitioner’s construction IV’s construction

“… during a period of time when data 
for an image frame is acquired”

“… at some point between the 
beginning and the end of the exposure 
interval during which an image sensor 
captures a single image”

Pet., 7; Reply, 3-6; POR, 16-18
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Petitioner’s construction of “during a frame”

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

Petitioner’s construction “… during a period of time when data 
for an image frame is acquired”

Pet., 7; Ex.1003, ¶70; Reply, 3, 9; Inst., Dec., 20

Ex.1001, 22:8-9

Petitioner’s construction:
• “during a frame” imposes a temporal requirement for “data 

acquisition”
• distinguishes from definition of “frame” in ’180 patent as a physical 

component of a camera.
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Petitioner’s construction of “during a frame”

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

Petitioner’s construction “… during a period of time when data 
for an image frame is acquired”

Pet., 7-8; Reply, 3

Ex.1001, cl. 22

Petitioner’s construction is supported by the surrounding claim language:
 

[22.3]

 

[22.4]
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“during a frame” includes a period for acquiring 
digital data of a frame

Reply, 4; Ex.1069, ¶12 

[22.3]

 

[22.4]

 

Digital data of a frame is acquired “during a frame.”
 

Claim 22 combines (digital) data “received during the frame.”
 

Ex.1001, cl. 22

Ex.1001, 20:19-24
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Kodak: frame time includes readout

Reply, 5

1994 Kodak Paper on Terminology: 
 

Ex.1021, 20
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IV’s own evidence shows that a “frame time” 
includes a readout time

Reply, 5 

Ex.1069, ¶¶ 16-17 (citing Ex.2008, 3)
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IV’s construction of “during a frame” is wrong

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

IV’s construction “… at some point between the 
beginning and the end of the exposure 
interval during which an image sensor 
captures a single image”

Reply, 3-6; POR, 16-21

IV’s construction is wrong because:
• It excludes a readout period for data acquisition
• It contradicts IV’s expert
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IV’s construction of “during a frame” is wrong

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

IV’s construction “… at some point between the 
beginning and the end of the exposure 
interval during which an image sensor 
captures a single image”

Reply, 4

Ex.1001, 17:29-34

IV’s construction excludes a readout period for data acquisition.
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IV’s expert admits that data acquisition includes a readout

Reply, 5-6

Dr. Saber’s deposition
 

Ex.1070, 64:14-20

Ex.1070, 66:3-67:4

* * * *

* * * *

[A.]
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Discussion Roadmap

• “during a frame” Slides 8-16
• Claim Construction:

• Ground 1: Matsushima renders obvious 
“simultaneous data acquisition…during a frame"

Slides 18-25

• Ground 1: Matsushima and Yu render obvious 
“independently controlling…"

Slides 34-36

• Ground 3: Choi, Labaziewicz, and Yu render the 
challenged claims obvious

Slides 38-45

• Ground 1: Matsushima renders obvious 
“independently controlling…"

Slides 27-32
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Matsushima’s dual-channel system simultaneously acquires two 
images of the same scene at different fields of view (FOVs)

Pet., 23-24; Reply, 13-14 

Matsushima

Ex.1007, [0021]
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Matsushima’s dual-channel system renders obvious 
“simultaneous data acquisition…during a frame”

Pet., 22-24

Matsushima

Ex.1007, [0027]

Ex.1007, [0017]
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Matsushima renders obvious “simultaneous data 
acquisition…during a frame”

Pet., 23-24; Reply, 15-16 

Matsushima

Ex.1007, [0063]-[0064]
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IV mischaracterizes Matsushima as providing 
sequentially captured images

Pet., 21-24; Reply, 12-13; Ex.1007, [0017], [0021], [0027]

Matsushima captures images of the same scene at the same time.
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Matsushima renders obvious “simultaneous data 
acquisition…during a frame” under Petitioner’s construction

Pet., 23-25; Reply, 15-16 

The period between block 100 (release button confirmation) and the 
end of block 102 (providing captured images) teaches “during a frame.” 

Ex.1007, [0021]

“…during a frame” Petitioner’s construction: “… during a period of 
time when data for an image frame is acquired”
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Matsushima’s data acquisition includes retrieval from the 
CCDs and subsequent processing

Pet., 25-28; Reply, 11; Ex.1003, ¶¶ 98-99

Matsushima’s data acquisition is based on image signals from CCDs. 

Ex.1007, [0025]-[0026]
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“simultaneous data acquisition…during a frame” encompasses 
control data acquisition associated with each channel

Reply, 14-15

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

Mr. Guidash:
 

Ex.1069, ¶ 53
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Matsushima renders obvious “simultaneous data 
acquisition…during a frame” under IV’s construction

Pet., 26; Reply, 16-17

Matsushima describes independently controlling integration times 
(accumulation time) using electronic shutters.  

Ex.1007, [0024]
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Discussion Roadmap

• “during a frame” Slides 8-16
• Claim Construction:

• Ground 1: Matsushima renders obvious 
“simultaneous data acquisition…during a frame"

Slides 18-25

• Ground 1: Matsushima and Yu render obvious 
“independently controlling…"

Slides 34-36

• Ground 3: Choi, Labaziewicz, and Yu render the 
challenged claims obvious

Slides 38-45

• Ground 1: Matsushima renders obvious 
“independently controlling…"

Slides 27-32
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Matsushima discloses “independently controlling…”

Pet., 25-30; Reply, 18-19; Ex.1003, ¶¶  98-103 

Matsushima teaches two independent imaging systems and 
independent control paths for each imaging system.  

Ex.1007, [0017]
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IV’s incorrect argument that Matsushima does not teach 
“independently controlling…” during the “exposure interval”

POR, 37
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Matsushima discloses “independently controlling” the exposure 
period of the sensors

Pet., 26; Reply, 16-17; Ex.1003, ¶ 98; Ex.1069, ¶¶ 57-61

Matsushima discloses controlling the sensors (CCDs) during the 
“exposure interval.”

Ex.1007, [0024], [0034]
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Matsushima’s shutter gate control renders obvious “independently 
controlling…during a frame” under IV’s construction

Reply, 16-17

Mr. Guidash:
 

Ex.1069, ¶ 59
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Matsushima discloses “independently controlling” 
in the readout period

Pet., 25-26; Reply, 16-17; Ex.1003, ¶ 98; Ex.1069, ¶¶ 39, 55

Matsushima discloses controlling processing of the signals received 
from the sensors (CCDs). 

Ex.1007, [0025]-[0026]
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Matsushima discloses “independently controlling…” during the 
“exposure interval” and readout period

Pet., 25-28; Reply, 16-19; Ex.1003, ¶ 99 

Ex.1007, [0024]-[0026]

“Exposure interval” Readout period
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Discussion Roadmap

• “during a frame” Slides 8-16
• Claim Construction:

• Ground 1: Matsushima renders obvious 
“simultaneous data acquisition…during a frame"

Slides 18-25

• Ground 1: Matsushima and Yu render obvious 
“independently controlling…"

Slides 34-36

• Ground 3: Choi, Labaziewicz, and Yu render the 
challenged claims obvious

Slides 38-45

• Ground 1: Matsushima renders obvious 
“independently controlling…"

Slides 27-30
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Matsushima and Yu render obvious “independently controlling…”

`

Pet., 30-31; Reply, 18, 23 

Undisputed: Yu teaches “independently controlling” each sensor.

Ex.1005, 9:66-10:1

Yu
 

Ex.1005, 6:52-58
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IV’s incorrect argument against the Matsushima-Yu combination

POR, 58-59

IV:
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Matsushima’s correction data method prevents an unnatural 
boundary when combining images of different exposures

Pet., 35-37; Reply, 26; Ex.1003, ¶¶ 119, 121-122 

Ex.1007, [0057]

Matsushima

Ex.1007, [0051]
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Discussion Roadmap

• “during a frame” Slides 8-16
• Claim Construction:

• Ground 1: Matsushima renders obvious 
“simultaneous data acquisition…during a frame"

Slides 18-25

• Ground 1: Matsushima and Yu render obvious 
“independently controlling…"

Slides 32-34

• Ground 3: Choi, Labaziewicz, and Yu render the 
challenged claims obvious

Slides 38-45

• Ground 1: Matsushima renders obvious 
“independently controlling…"

Slides 27-30
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Ground 3 Issue Summary

• Ground 3: Choi, Labaziewicz, and Yu
o IV contests that Labaziewicz is prior art. IV is wrong. 

o The ’854 provisional does not provide support for:
o Configuring multiple optics components relative to 

multiple sensors to form multiple channels. There is 
only one sensor.

o Multiple channels having different FOVs

o IV contests that Yu does not teach “during a frame.” The 
Petition relies on Choi—not Yu—to teach “during a frame.” 
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The ’854 provisional

Pet., 4-5; Reply, 30-31; Ex.1003, ¶ 64; Ex.1069, ¶¶ 98-100  

The ’854 provisional describes a single sensor 210 with different 
lenses 230A-D each tailored for a respective wavelength.   

Ex.1047, Fig. 3

* * * *

Ex.1047, 4, 5, 8

* * * *
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The single sensor of Fig. 3 of the ’854 provisional does not 
provide support for the claimed multiple sensors

Reply, 30-31; Ex.1069, ¶99

‘854 provisional
 

Ex.1001, claim 22 

Ex.1047, 4, Fig. 3
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IV’s argument that multiple arrays in a single sensor provides 
multiple sensors is inconsistent with the ’180 patent

Reply, 30-31; Ex.1069, ¶99

‘180 patent
 

Ex.1001, 9:43-53

Dr. Saber:
 

Ex.1070, 99:20-100:9
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IV’s incorrect comparison

POR, 60-61

IV’s comparison of the ’854 provisional and ’180 patent:
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The ’854 provisional corresponds to Fig. 7 of the ’180 patent

Reply, 30-31; Ex.1069, ¶99

‘180 patent
 

Ex.1001, 9:53-57

’854 provisional
 

Ex.1047, 8
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The ’854 provisional does not provide support for multiple 
channels having different FOVs

Reply, 29-30

Mr. Guidash:

IV’s inherency argument:

POR, 62

Ex.1069, ¶¶ 93, 95
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IV argues against a combination not presented in the Petition

Pet., 76-77, 85-87; Reply, 31

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

For [22.3], the Petition modified Choi’s Fig. 2 and relies on Choi 
for “during a frame.” 

Petition
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Backup Slides
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The ’180 Patent

* * * *

Ex.1001, 6:14-33

Ex.1001, 3:21-23

Ex.1001, Fig. 4
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The ’180 Patent, Claim 1

Ex.1001, claim 1 

Ex.1001, Fig. 4
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IV’s construction of “during a frame” 
incorrectly excludes embodiments

Reply, 9; Inst. Dec., 20

IV: 

Ex.1001, 20:48-51

The ’180 patent is not limited to “rolling mode.”
 

POR, 21, 8
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Construction of “simultaneous data acquisition”

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

Petitioner’s construction IV’s construction

Plain and ordinary meaning: 
data acquisition at the same time

Plain and ordinary meaning but 
excludes “nearly simultaneous”

Reply, 1-3; POR, 15-16, 22

• The Petition’s grounds show “simultaneous data acquisition” as 
data acquisition “at the same time.” Pet., 23, 86. 

 
• There is no basis to exclude “nearly simultaneous.” 
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The ’180 patent does not support IV’s construction

Reply, 2-3

The ’180 patent includes 
“approximately simultaneous” 
within the scope of an 
embodiment of “simultaneous 
acquisition.”
 

Ex.1001, Fig. 5

Ex.1001, 9:13-26
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IV concedes that “simultaneous” includes “some overlap”

POR, 15

• IV’s “some overlap” concession confirms that “simultaneous” 
does not require perfect temporal identity.

 

Reply, 2; POR, 15
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IV equates “nearly simultaneous” with “close in time,” the same 
concept its expert uses for “simultaneous”

POR, 15

Reply, 2; POR, 15

* * * *

Dr. Saber’s deposition
 

[A.]

 

Ex.1070, 25:2-26:7
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The ’180 patent does not support IV’s construction

Reply, 2-3

The ’180 patent does not describe “simultaneous” and “nearly 
simultaneous” as mutually exclusive alternatives.
 

Ex.1001, 3:25-29* * * *

Ex.1001, 8:63-67



55DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 55

IV is wrong to limit “during a frame” to only the “exposure interval”

POR, 18

Sur-Reply, 3
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The ’180 specification describes a “frame rate,” 
not an “exposure interval”

Ex.1001, 7:21-27

Reply, 3-4

The ’180 patent describes a “frame rate” (frame period) as a 
separate parameter from “integration time” (exposure). 
 

Ex.1069, ¶12

Mr. Guidash:
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“during a frame” includes a read-out period

Ex.1001, Figs. 15A-15B

Reply, 4

Ex.1001, 17:19-37
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“during a frame” includes a read-out period

Ex.1001, 11:8-14
Reply, 4

Ex.1001, Fig. 12
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The Petition presents numerous motivations to combine 
Matsushima and Yu

Pet., 31-34; Reply, 23

A POSITA would have been motivated to apply, in Matsushima’s multichannel 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.1003, ¶110.

Pet., 32

A POSITA would have looked to Yu’s explicit teaching, suggestion, and motivation that 
“each of the image sensors is respectively and independently 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]). Ex.1003, ¶111.

Pet., 32-33

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. Ex.1003, ¶112.

Pet., 33

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.

Pet., 33-34
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Undisputed: “integration time” is synonymous with “exposure time” 

Mr. Guidash:
 

Ex.1003, ¶¶ 50, 55

* * * *
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IV mischaracterizes Matsushima as applying a 
common exposure time

Reply, 21-22

IV incorrectly argues that “a single charge accumulation time” is used 
for both CCDs (sensors). 

POR, 43-44 (citing Ex.1007, [0034]-[0035])
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IV mischaracterizes Matsushima as applying a 
common exposure time

Reply, 21-22; Ex.1069, ¶¶ 68-73

Matsushima teaches different integration times for independent 
imaging systems.

• Each CCD (sensor) belongs to its own independent imaging 
system with a distinct control path. 

Ex.1007, [0024], [0017]
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Yu’s independent control techniques are 
compatible with Matsushima

Pet., 29; Reply, 25; Ex.1003, ¶ 102; Ex.1069, ¶ 81  

IV’s argument that Matsushima lacks spatially aligned pixels is wrong.
• It was well known to combine images with different exposures, 

including the step to align pixels spatially.  

Weldy (Ex.1014)
 

Ex.1014, 5:13-20
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IV’s own evidence rebuts its argument about 
synthesizing images of different exposures

Reply, 27

Ex.2012, 1 (Abstract)

Uyttendaele (Ex.2012)Mr. Guidash:
 

Ex.1069, ¶ 87
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