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Overview

• ’381 patent

• Claim 3

• Claim 1 - “Adjacent” claim limitation

• Claim 1 – Claim construction: “each pixel…”

• Claims 6, 7, and 17 (Retterath grounds)

• Secondary considerations

• POSITA dispute

• ’750 patent

• Issues overlapping with ’381 patent

• “Threshold distance” claim language

• Weimer-based ground
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Petitioner seeks to backfill deficient petitions

• Petitioner introduced new reply

theories to backfill deficient petition

• In an effort to bootstrap its untimely

new opinions, Hesai introduced two

~50-page reply declarations from its

expert Dr. Shanley

• Dr. Shanley was uncooperative in

depositions on his reply

declarations

• Dr. Shanley testified that Hesai

coached him not to be too “verbose”

in cross examination
’381 IPR Sur-Reply at 1-5, 9 n.5, 11 n.6, 13 n.7; ’750 IPR Sur-Reply at 1-5, 9 n.4, 12 n.5, 15 n.6; 

EX2020, 32:3-36:1, 37:2-10, 38:3-41:21, 42:3-43:11, 49:5-19; EX2010, 140:21-147:6
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Claim 3
“proportional…arrangement”

All grounds
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’381

5

Claim language

EX1001, cl. 3 (highlighting added)



OUSTER, INC. – DEMONSTRATIVE EXHIBIT – NOT EVIDENCEIPR2023-01456, -01457

’381

Grounds 1A-1G

The petition did not identify 
“proportional arrangement[s]” of 

emitters and detectors in Retterath

6
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’381

7

Petition only identified proportional numbers—
not arrangements

Petition

Pet. at 30 (highlighting added)
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’381

8

Petitioner’s expert’s only analysis for claim 3 
is based on proportional numbers—not arrangements

EX1003, ¶ 170 (highlighting added)

Shanley Declaration
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’381

9

But proportional number is different from
proportional arrangement

In other words, Dr. Shanley appears to be interpreting the requirement 

of “proportional” arrangements to include arrangements that have an 

equal number of elements. But a POSITA would have understood 

that the number of elements and the arrangement of those elements 

are different.

EX2009, ¶ 144 (emphasis added)
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’381

10

Petitioner points to arrangements that are 
not proportional

emitters in a

first arrangement

POR at 40-44; EX2009, ¶¶ 138-46; Sur-Reply at 17-18
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’381

11

Petitioner points to arrangements that are 
not proportional

pixels in a 

second arrangement 

not proportional

to the 

first arrangement

emitters in a

first arrangement

POR at 40-44; EX2009, ¶¶ 138-46; Sur-Reply at 17-18
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’381

12

Dr. Janét’s opinions support lack of proportionality of 
the asserted Retterath arrangements

A POSITA would not have understood the arrangement of (1) emitters 

100 and (2) detectors 200 shown in Figure 11b of Retterath to be a 

“proportional” arrangement. Rather, a POSITA would have understood 

that the arrangement of (1) detectors and (2) emitters does not have the 

same spatial relationships or pattern.

EX2009, ¶ 143; see also id., ¶¶ 142, 144-145



OUSTER, INC. – DEMONSTRATIVE EXHIBIT – NOT EVIDENCEIPR2023-01456, -01457

’381

13

Petitioner’s expert disagrees with PO’s expert—but never 
discloses his understanding of proportional arrangements

EX2020, 49:5-19; see also Sur-Reply at 4, 11 n.6; EX2009, ¶¶ 138-46, 229-31
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’381

14

Petitioner misrepresents the arguments in the petition

Reply

Petition

Reply at 17 (highlighting added)

Pet. at 30 (highlighting added)

Sur-Reply at 17-18; EX2009, ¶¶ 138-46, 229-31
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’381

15

Petitioner presents an 
improper new obviousness argument

Reply at 18 (highlighting added); see also Sur-Reply at 18
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’381

16

Petitioner’s untimely new obviousness theory on reply is 
improper and should be disregarded

“In these circumstances, we find that the Board did not err 

in refusing the reply brief as improper under 37 C.F.R. § 

42.23(b) because [the petitioner] relied on an entirely new 

rationale to explain why one of skill in the art would have 

been motivated to combine Tsien or Ju with a modification 

of Zavgorodny.”

Intelligent Bio-Sys. v. Illumina Cambridge

821 F.3d 1359, 1370 (Fed. Cir. 2016)

Sur-Reply at 2, 17-18
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’381

Grounds 2A-2C

The petition did not identify 
“proportional arrangement[s]” of 

emitters and detectors in Imai

17
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’381

18

Petition only identified proportional numbers in Imai—
not arrangements

Pet. at 71 (highlighting added); see also POR at 59-60; Sur-Reply at 21-22; EX2009, ¶¶ 138-46, 229-31



OUSTER, INC. – DEMONSTRATIVE EXHIBIT – NOT EVIDENCEIPR2023-01456, -01457

’381

19

Petitioner’s expert’s only analysis for claim 3 
is based on proportional numbers—not arrangements

EX1003, ¶ 283 (highlighting added); see also POR at 59-60; Sur-Reply at 21-22; EX2009, ¶¶ 138-46, 229-31
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’381

20

On reply, Petitioner presents untimely new 
“spatial arrangement” argument

New reply theory:

“same spatial arrangement”

Petition argument:

“proportional number”

Reply at 24-25 (highlighting added); see also Sur-Reply at 21-22
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’381

21

Petitioner relies on Fig. 11, but it is a functional block 
diagram only discussing matching numbers of LDs/PDs

EX1009, ¶ [0125] (highlighting added); see also id., Fig. 11; POR at 59-60; EX2009, ¶¶ 229-31
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Claim 1

“a bulk imaging optic disposed 
adjacent to the bulk transmitting 

optic”
All grounds
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’381

23

Claim language

EX1001, cl. 1 (highlighting added)
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’381

Grounds 2A-2C

Petitioner failed to show “adjacent” 
bulk optics in Imai

24
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’381

25

Petitioner’s only basis for arguing Imai has 
“adjacent” bulk optics is Imai’s Figure 2C

Pet. at 65-66 (citing EX1009, Fig. 2C); see also POR at 54-59; Sur-Reply at 20-21; EX2009, ¶¶ 211-18
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’381

26

But Figure 2C is “partially omitted”

EX1009, Fig. 2 (annotations and highlighting added); see also POR at 54-59; Sur-Reply at 20-21; EX2009, ¶¶ 211-18
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’381

27

Petitioner’s expert testified that Figure 2C is flawed

EX2010, 90:9-21 (highlighting added) EX2010, 88:7-18 (highlighting added)

EX2010, 94:18-95:3 (highlighting added) See also POR at 54-59; Sur-Reply at 20-21; EX2009, ¶¶ 211-18
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’381

28

Petitioner’s expert testified that Imai’s accompanying 
description of Figure 2C is unreliable

Imai

Petitioner’s expert Petitioner’s expert

EX1009, ¶ [0039] (highlighting added); see also POR at 58-59; Sur-Reply at 20-21; EX2009, ¶¶ 211-18

EX2010, 96:7-11 (highlighting added)

EX2010, 97:2-10 (highlighting added)
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’381

29

On reply, Petitioner and its expert 
improperly attempt to backfill

New, previously

absent discussion

of what is omitted 

from Fig. 2C

Untimely new 

“X-Z plane” 

discussion

Reply at 23 (highlighting added); see also Sur-Reply at 20-21
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’381

30

The petition provided no such analysis

Pet. at 65-66; see also POR at 54-59; Sur-Reply at 20-21; EX2009, ¶¶ 211-18
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’381

31

Petitioner’s untimely arguments should be disregarded

“It is of the utmost importance that petitioners in the IPR 

proceedings adhere to the requirement that the initial 

petition identify ‘with particularity’ the ‘evidence that 

supports the grounds for the challenge to each claim.’ 35 

U.S.C. § 312(a)(3).”

Intelligent Bio-Sys. v. Illumina Cambridge

821 F.3d 1359, 1369 (Fed. Cir. 2016)

Sur-Reply at 2-3, 21-22
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’381

Grounds 1A-1G

Petitioner failed to show “adjacent” 
bulk optics in Retterath

32
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’381

33

Petitioner relies on Retterath’s Figure 11b

EX1005, Fig. 11B; Pet. at 24-26
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’381

34

But there is no discussion of bulk optics for 
the Figure 11b embodiment in Retterath

EX1005, 10:62-11:4; see also POR at 34-40; Sur-Reply at 15; EX2009, ¶¶ 124-29
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’381

35

The only discussion of optics relates to a 
single global lens for the related Figure 11a embodiment

EX1005, Figs. 11a-11b, 10:40-61 (highlighting added); see also POR at 34-40; Sur-Reply at 15; EX2009, ¶¶ 124-29
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’381

36

Petitioner’s expert does not explain how Retterath
satisfies the “adjacent to” limitation

EX1003, ¶ 156; see also POR at 38-40; Sur-Reply at 15
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’381

37

Petitioner relies—without analysis—on a combination of 
different embodiments throughout Retterath (or Pacala)

Figure 6

+

Figure 10

+

Figure 11b

+

Pet. at 24-26, 40-47; EX1013, Fig. 2; see also POR at 34-40; Sur-Reply at 15; EX2009, ¶¶ 124-29, 177-80
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Claims 1 and 14
“each pixel in the plurality of pixels has a field of 

view coincident with an emission region of a 
corresponding optical emitter in the plurality of 

optical emitters”
All grounds
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’381

Claim construction

39
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’381

40

Claim language

EX1001, cl. 1, 14 (highlighting added)
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’381

41

Claim construction

“each pixel in the plurality of pixels has a field of view 

coincident with an emission region of a corresponding 

optical emitter in the plurality of optical emitters”

“the field of view of each pixel and the emission region 

of a corresponding [or paired] optical emitter cover 

substantially the same area in the field”

EX1001, cl. 1; POR at 23-29 (emphasis added); EX2009, ¶¶ 108-22; Sur-Reply at 5-10
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’381

42

Intrinsic evidence

EX1001, Fig. 1 (highlighting added); 

POR at 25; EX2009, ¶ 112
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’381

43

Intrinsic evidence

EX1001, 2:53-60 (highlighting and emphasis added); see also POR at 23-29; EX2009, ¶¶ 108-22; Sur-Reply at 5-10
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’381

44

Intrinsic evidence

EX1001, 2:67-3:4 (highlighting and emphasis added); see also POR at 23-29; EX2009, ¶¶ 108-22; Sur-Reply at 5-10
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’381

45

Intrinsic evidence

EX1001, 3:25-29 (highlighting and emphasis added); see also POR at 23-29; EX2009, ¶¶ 108-22; Sur-Reply at 5-10
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’381

46

Advantages of matched emission and detection regions

EX1001, 3:7-10 (highlighting added)

EX1001, 3:10-12 (highlighting added)

EX1001, 6:34-37 (highlighting added)

See also POR at 23-29; EX2009, ¶¶ 108-22; Sur-Reply at 5-10
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’381

47

Intrinsic evidence

covering the same area

EX1001, Fig. 1, 2:12-13 (highlighting and emphasis added); see also POR at 23-29; EX2009, ¶¶ 108-22; Sur-Reply at 5-10
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’381

48

POSITA’s understanding

“[T]he ’381 is concerned with minimizing waste, wasted 

energy, while at the same time improving or maximizing the

signal-to-noise ratio.  So considering where those intersect, a 

person with ordinary skill would take the position … that it 

occupies … substantially the same area or the same portion of 

space and in doing so in such a manner that you’re again 

minimizing waste, which is to say loss of emitted energy that 

would be outside that field of view[.]”

Testimony of Jason A. Janét, Ph.D. 

EX1041, 41:7-24 (emphasis added); see also Sur-Reply at 6; see also EX2009, ¶¶ 108-22
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’381

49

POSITA’s understanding

EX2011 at 8 (emphasis added); see also POR at 28; EX2009, ¶ 122
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’381

50

Petitioner’s inconsistent interpretation

Petition Reply

• Sufficient for emitter and 

detector vectors to be 

coincident

• New theory: Some undefined 

minimum overlap is required for 

emission and detection regions 

to be coincident

Pet. at 28 (highlighting added)

Reply at 5, 21 (highlighting added)

Sur-Reply at 5-10
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’381

51

Petitioner’s expert refused to discuss his opinion 
on cross-examination

EX2020, 35:12-36:1 (highlighting added); see also Sur-Reply at 4
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’381

Grounds 1A-1G

Petitioner failed to show emission and 
detection regions that cover 
substantially the same area 

in Retterath or Weimer

52
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’381

53

Retterath only discloses that emitters and detectors have 
common vectors—not area

EX1005, 6:23-28 (highlighting added); see also POR at 22-23, 29; EX2009, ¶¶ 133-36; Sur-Reply at 12-13



OUSTER, INC. – DEMONSTRATIVE EXHIBIT – NOT EVIDENCEIPR2023-01456, -01457

’381

54

Retterath vs. ’381 patent

Retterath ’381 patent

EX1005, 1:5-15 (highlighting added) EX1001, 3:4-12 (highlighting added)

See also POR at 29-32; EX2009, ¶¶ 133-36; Sur-Reply at 12-13
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’381

55

Retterath focuses on making emission regions smaller

EX1005, Fig. 18a, 9:36-44 (highlighting added); see also POR at 30-31; EX2009, ¶¶ 133-36; Sur-Reply at 12-13
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’381

56

Retterath discloses cross-talk between 
emitter/detector channels

EX1005, Fig. 12, 11:26-39 (highlighting added); see also POR at 31-32; EX2009, ¶¶ 133-36; Sur-Reply at 12-13



OUSTER, INC. – DEMONSTRATIVE EXHIBIT – NOT EVIDENCEIPR2023-01456, -01457

’381

57

Petitioner’s combination with Weimer does not remedy 
Retterath’s deficiencies

EX1008, Fig. 2A, 1:56-59 (highlighting added); see also POR at 32-34; EX2009, ¶¶ 191-97; Sur-Reply at 13-15
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’381

58

Petitioner’s improper reply argument re “non-sensitive 
areas between pixels” in Weimer should be disregarded

New theory citing exclusively to 

Shanley reply declaration

Reply at 13 (highlighting added); see also Sur-Reply at 2-3, 14-15
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’381

59

Petitioner’s expert refused to answer basic questions 
about the untimely new “non-sensitive areas” theory

EX2020, 41:10-21; see also Sur-Reply at 4, 14-15
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’381

Grounds 2A-2C

Petitioner failed to show emission and 
detection regions that cover 
substantially the same area 

in Imai

60



OUSTER, INC. – DEMONSTRATIVE EXHIBIT – NOT EVIDENCEIPR2023-01456, -01457

’381

61

Imai discloses mismatching emission 
and detection regions

EX1009, Fig. 7 (highlighting added); see also id., Fig. 5; POR at 51-54; EX2009, ¶¶ 222-28; Sur-Reply at 19-20
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’381

62

Imai vs. ’381 patent

Imai ’381 patent

See also POR at 51-54; EX2009, ¶¶ 222-28; Sur-Reply at 19-20

EX1009, ¶ [0101] (highlighting added) EX1001, 3:4-12 (highlighting added)
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’381

63

Petitioner’s alleged new obviousness theory is 
nothing more than an attempt to backfill

Nothing more than Petitioner’s erroneous “any overlap”

interpretation of the ’381 patent claim language

No suggestion of substantially the same emission and

detection regions

Pet. at 69-70 (highlighting added); see also POR at 51-54; EX2009, ¶¶ 219-228; Sur-Reply at 19-20
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Claims 6, 7, and 17
Grounds 1A-1G
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’381

65

Claim language

EX1001, cls. 6, 7, 17 (highlighting added)
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’381

66

“stop region”

EX1001, 4:40-43 (highlighting added); see also POR at 21; EX2009, ¶¶ 151-52
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’381

67

Petitioner’s theory

Petitioner’s alleged

“stop region” or

“opaque structure”

EX1005, Fig. 9 (annotation added); Pet. at 30-31
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’381

68

Retterath’s waveguide material 
only partially blocks light 

EX1005, 9:62-65 (highlighting added); see also POR at 43-50; EX2009, ¶¶ 147-60; Sur-Reply at 11-12
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’381

69

Petitioner’s theory

Petitioner’s alleged

“stop region” or

“opaque structure”

Partially transparent

EX1005, Fig. 9 (annotations added); see also POR at 43-50; EX2009, ¶¶ 147-60; Sur-Reply at 11-12
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’381

70

A partially transparent layer is 
not “opaque” or a “stop region”

EX2009, ¶¶ 150, 157
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’381

71

Petitioner’s expert agreed that an opaque structure 
is not transparent to certain light

EX2010, 76:1-18 (highlighting added); see also POR at 45; EX2009, ¶ 152
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’381

72

A POSITA would not have been motivated to combine 
Hipp’s “shadow mask” with Retterath and Borowski

+ +SPADs

Retterath Borowski Hipp

EX1005, Fig. 9; EX1007, Fig. 16; POR at 47-49; EX2009, ¶¶ 165-70
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’381

73

A POSITA would not have been motivated to combine 
Hipp’s shadow mask with SPADs

SPADs

Per Petitioner’s expert

Hipp

EX1003, ¶ 55 (highlighting added); see also EX2009, ¶¶ 166-70 EX1007, 22:1-7 (highlighting and emphasis added); see also POR at 47-49; Sur-Reply at 16; EX2009, ¶¶ 166-70
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’381

74

Petitioner failed to acknowledge Hipp’s noise issues until 
reply—and its attempt to backfill should be disregarded

Petition Reply

New light-absorbing

layer theory

Pet. at 40 (highlighting added) Reply at 20 (highlighting added); see also Sur-Reply at 16
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’381

75

Petitioner failed to acknowledge Hipp’s noise issues until 
reply—and its attempt to backfill should be disregarded

Borowski - SPADs

+

+
Hipp - Shadow mask

+
Hipp - 

Light-absorbing layer

Retterath

Borowski - SPADs

+

+
Hipp - Shadow mask

Retterath

Petition Reply

Pet. at 40 (highlighting added); Reply at 20 (highlighting added); see also Sur-Reply at 16
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Secondary Considerations of 
Nonobviousness
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’381

77

Industry skepticism

1990 2000 2010 2020

Sep. 24, 2015

Priority date of ’381 patent

Early 1990s

Dr. Shanley learned about SPADs

• Dr. Shanley declined to use SPADs in 
any LIDAR system prior to the ’381 patent

• Dr. Shanley unaware of any commercial 
or noncommercial LIDAR system that 
used SPADs prior to the ’381 patent

EX2015, 12:18-22, 14:10-15:4, 79:2-5, 79:11-14;

see also EX2009, ¶¶ 244-51
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’381

78

Failure by others

“Therefore, to the best of the author’s knowledge, 

there are no attempts either to implement SPAD 

arrays or dSiPMs as a single photon number 

resolving LIDAR receiver or to combine an array of 

SPAD arrays or dSiPMs as a focal plane array of 

photon number resolving detectors in 3D imaging 

LIDARs. In this situation, detailed analysis of the 

SPAD-based receivers is out of the scope of this 

paper.”

EX2012 at 4 (emphasis added) (published 2017); see also EX2009, ¶¶ 252-54
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Petitioner’s attempt to discredit PO’s secondary 
considerations evidence is unsupported

“[T]he fact that an isolated feature may be present in the 

prior art may not render irrelevant objective evidence of 

non-obviousness of that feature in the claimed combination.”

WBIP v. Kohler

829 F.3d 1317, 1330-31 (Fed. Cir. 2016)

Sur-Reply at 23



’381

IPR2023-01456, -01457 OUSTER, INC. – DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 80

POSITA Dispute
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POSITA definitions

Petitioner Patent Owner

Pet. at 3 (highlighting added) POR at 4 (highlighting added)
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Dr. Janét’s CV confirms he meets 
either party’s POSITA definition

Petitioner

PO

Undergrad degree 

in mechanical or 

electrical 

engineering or 

physics

2-3 years work 

experience in 

LIDAR design

Undergrad degree 

in mechanical or 

electrical 

engineering

2-3 years work 

with electro-optical 

and electro-

mechanical 

devices or systems

>=1 year work 

experience with 

LIDAR designs

EX2009, Ex. A at 1-2 (highlighting added); see also EX2009, ¶¶ 1-22
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Dr. Janét provided further detail in testimony

Year of LIDAR design 

experience in 1995-98 

timeframe

Work on LIDAR 

as Duke professor

(1999-2021)

Work with LIDAR for

DARPA Grand and

Urban Challenge

EX2019, 24:15-22, 27:17-28:9, 33:3-21; see also Sur-Reply at 24-27
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’750 patent

Issues overlapping with 
’381 patent

84
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Claim 44

“Electromagnetic radiation 
output from…” claim 

construction

85
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Claim language

EX1001, cl. 44 (highlighting added)
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Claim construction

“electromagnetic radiation output from each emitter in 

the illumination pattern is coincident with a field of 

view of a corresponding pixel in the plurality of pixels”

“electromagnetic radiation output from each emitter in 

the illumination pattern and the field of view of a 

corresponding pixel cover substantially the same area 

in the field”

EX1001, cl. 44; POR at 24-30; EX2009, ¶¶ 105-119; Sur-Reply at 5-10
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Overlap with ’381 patent

• Same specification between ’381 and ’750 

patents

• As for the ’381 patent, none of Petitioner’s 

grounds teach emission and detection 

regions that are substantially the same:

• Retterath-based grounds (Grounds 1A-1D)

• Imai-based ground (Ground 2)

• Weimer-based ground (Ground 3)

POR at 30-35, 41-44, 51-53; EX2009, ¶¶ 138-45, 155-58, 177-78, 192-201, 212-19; Sur-Reply at 14-18
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Claim 44

“stop region”

89
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Claim language

EX1001, cl. 44 (highlighting added);POR at 19-24; EX2009, ¶¶ 126-31, 159-64; Sur-Reply at 12-14 

As discussed for ’381 patent claims 6 and 17, 

the Retterath-based grounds do not satisfy this limitation
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“adjacent to”

91
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Claim language

EX1001, cl. 44 (highlighting added); POR at 35-40, 44-49; EX2009, ¶¶ 132-37, 184-91; Sur-Reply at 17, 20

As discussed for the ’381 patent, neither the Retterath

nor Imai-based grounds satisfy this limitation



OUSTER, INC. – DEMONSTRATIVE EXHIBIT – NOT EVIDENCEIPR2023-01456, -01457

’750

93

Other overlapping issues

• Secondary considerations of 

nonobviousness

• POSITA dispute

POR at 54-58; Sur-Reply at 23-27; EX2009, ¶¶ 1-22, 220-232, Ex. A 
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“threshold distance”

94
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Claim language

EX1001, cl. 44 (highlighting added)
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Petitioner’s expert could not identify
a “threshold distance” in any of the grounds

EX2010, 56:6-11 (highlighting added)

Retterath

Imai

Weimer

EX2010, 99:15-22 (highlighting added)

EX2010, 114:21-115:11 (highlighting added)

See also POR at 40-41, 50, 53-54
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Patent Owner’s expert testified that the asserted prior art is 
missing “threshold distance” disclosures of the ’750 patent

EX1041, 91:12-17 (highlighting added); see also Sur-Reply at 12
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Petitioner’s untimely reply arguments regarding
“threshold distance” should be disregarded

“It is of the utmost importance that petitioners in the IPR 

proceedings adhere to the requirement that the initial 

petition identify ‘with particularity’ the ‘evidence that 

supports the grounds for the challenge to each claim.’ 35 

U.S.C. § 312(a)(3).”

Intelligent Bio-Sys. v. Illumina Cambridge

821 F.3d 1359, 1369 (Fed. Cir. 2016)

Sur-Reply at 2-3
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Ground 3

Weimer

99
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100

Weimer does not satisfy the “electromagnetic radiation…”
limitation as properly construed

EX1008, Fig. 2A, 1:56-59 (highlighting added); see also POR at 34-35; EX2009, ¶¶ 155-58; Sur-Reply at 15-17
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The petition simply failed to identify an element

Petition

No bulk imaging optic 

is identified

There is no element 31

in Weimer

Petition at 76 (highlighting added);

POR at 50-51; EX2009, ¶¶ 208-211
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The petition’s missing element is also missing from
the accompanying expert declaration

Shanley Declaration

No bulk imaging optic 

is identified

There is no element 31

in Weimer

EX1003, ¶ 277;

POR at 50-51; EX2009, ¶¶ 208-211
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’750

103

On reply, Petitioner attempts to backfill using
apparent spatial relationships in an unreliable figure

Petitioner’s Expert:

EX2010, 108:18-20

EX1008, Fig. 3A

See also POR at 50-51; EX2009, ¶¶ 208-211
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