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Invention of the ’711 Patent

 Was funded by the Department of Defense (War)
 Accepted as an Exhibit at the Smithsonian

Paper 20 at 6-8; EX1001 Abstract, FIG. 3A; EX2001; EX2002

’711 Patent

AIRSPACE SYS. INC. EX2108, Page 2 (IPR2025-00629)
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Key Problems the ’711 Patent Solves

 No human control
 No reliance, in substance, on ground communications

Paper 20 at 6-8, 14-15; EX1001 1:27-37

’711 Patent

AIRSPACE SYS. INC. EX2108, Page 3 (IPR2025-00629)
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Solution 1: On-Board Machine Vision

Paper 20 at 8-9; Paper 28 at 8; Paper 42 at 1; EX1001 3:31-45, FIG. 4

’711 Patent

AIRSPACE SYS. INC. EX2108, Page 4 (IPR2025-00629)
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Solution 1A – Improved 3D Location / Distance (SC 21)

 Conventional signal processing or ML techniques are not accurate enough for noisy, 3D environment

Paper 20 at 8-9; EX2025 ¶¶ 71-80; EX1001 17:39-51, 17:31-38, 17:61-67

’711 Patent

 Tightly coupled, multi-function ML model (SC 21) 
provides:

– A bounding box
– Around detected features of the target
– A classification used to determine physical size of the target

 Enabled near stage autonomous operation

AIRSPACE SYS. INC. EX2108, Page 5 (IPR2025-00629)
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Paper 48 at 1; EX2036 ¶¶ 39-40, 82;
EX1001 21:60-62, 21:67-22:7, 21:52-60, 27:65-28:18 

Solution 1B: On-Board Machine Vision on Limited Compute Budget (SCs 36, 37)

 Selective Application of two NNs
– To improve quality and speed
– While under compute budget

 Often, one NN did not work
– Too slow or too inaccurate

’711 Patent

AIRSPACE SYS. INC. EX2108, Page 6 (IPR2025-00629)
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Solution 2: Autonomous Navigation

 Autonomous navigation (Claim 12)
– Avoids
•Need for human control
•Reliance on continuous ground 

communication

’711 Patent

Paper 37 at 12, 17; Paper 42 at 1; EX2036 ¶¶ ; EX1001 15:32-38, 15:64-16:13

AIRSPACE SYS. INC. EX2108, Page 7 (IPR2025-00629)
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Claim 12 – Autonomous Navigation

AIRSPACE SYS. INC. EX2108, Page 8 (IPR2025-00629)
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Claim 12 – PO’s Construction of “Autonomously Navigating” Is Correct

 Per Petitioners’ construction:
– The computer can be remote from the drone, e.g., at a ground station

 But specification distinguishes autonomous from such remotely controlled operations

PO’s ConstructionPetitioners’ Construction
“making navigation decisions by the reference 
aerial vehicle by-itself, without outside control”

“navigated and maneuvered by a computer, 
without a need for human control or intervention 
under normal road conditions”

’711 Patent

Paper 20 at 7, 10-12; Paper 28 at 11-12; Paper 42 at 2, 12; EX1001 9:47-51, 1:34-36

AIRSPACE SYS. INC. EX2108, Page 9 (IPR2025-00629)
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Claim 12 – PO’s Construction of “Autonomously Navigating” Is Correct

 PO’s construction is derived from the specification

Paper 20 at 10-11; Paper 42 at 1-2, 9, 23; EX1001 9:26-27, 9:38-47, 9:50-51, 9:25-51 

’711 Patent

AIRSPACE SYS. INC. EX2108, Page 10 (IPR2025-00629)
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Substitute Claims

Written Description Support

AIRSPACE SYS. INC. EX2108, Page 11 (IPR2025-00629)
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Specification Fully Supports SC 37

 Petitioners argue that the ’711 patent does not teach “decision making based on … the current image”
 SC 37 does not recite and does not require decision making based on the current image
 Selection is based on a confidence level “for a detection”
 Not on a confidence level based on or derived from a detection of the target in the current image
 SC 37 does not recite such a limitation and does not require such an operation

– Decision is not based on the yet to be processed current image

“the detecting of the target in the current image further 
comprises making a selection, from between the first and 
the second neural networks … based on a confidence 
level for a detection of the target in the current image”

SC 37

Paper 46 at 1-2; Paper 48 at 1-2

AIRSPACE SYS. INC. EX2108, Page 12 (IPR2025-00629)
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Specification Fully Supports SC 37: Image-by-Image Decision Making

 Specification teaches
– Image-by-image decision making
– Decision based on confidence level from applying NN to 

the immediately preceding image
 This is the selective application of two NNs discussed earlier

– On a per spacio-temporal frame basis – meeting the two 
requirements above

Paper 37 at 21-25; Paper 48 at 1; EX2036 ¶¶ 39, 65-87, 292; EX1001 21:52-60, 21:35-42, 27:29-32, 22:21-29

’711 Patent

AIRSPACE SYS. INC. EX2108, Page 13 (IPR2025-00629)
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Specification Fully Supports SC 37: Thresholds and Range

 Specification teaches a “low threshold,” a “range,” and an “activation number” (as a high threshold)

“a first threshold of a range defined by the first threshold and a 
second threshold greater than or equal to the first threshold”

SC 37

’711 Patent

Paper 37 at 24-25; Paper 48 at 1-2; EX2036 ¶¶ 48, 
86-100; EX1001 28:14-18, 28:1-8 

AIRSPACE SYS. INC. EX2108, Page 14 (IPR2025-00629)
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Specification Fully Supports SC 37: Thresholds and a Point Range

 Specification also teaches switching based on a single threshold or a point range

’711 Patent

Paper 37 at 22, 24; Paper 48 at 1-2; EX2036 ¶¶ 48, 94-95, 146-147, 
269; EX2019 ¶¶ 112, 116; EX1001 22:21-29, 27:31-32, 28:14-18

AIRSPACE SYS. INC. EX2108, Page 15 (IPR2025-00629)
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Substitute Claims

Enablement

AIRSPACE SYS. INC. EX2108, Page 16 (IPR2025-00629)
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Speed Adjustment Factor (SAF) / Threshold Limitations Are Enabled

 In alleging lack of enablement for SAFs and thresholds, Petitioners conflate
– Determining a value of an SAF / threshold with
– Determining the best / optimum value for the SAF / threshold – which is not claimed

Paper 37 at 7-10, 18, 21, Claims Appendix at 1-5;
EX2036 ¶¶ 145, 114-145; Paper 46 at 2-5; Paper 50 at 3-7

“determining a [] speed adjustment factor [SAF] based on a 
magnitude of deviation of a direction”

SCs 21, 36, 37

“determining a second speed adjustment factor based on 
the determined distance to the target”

SC 25

“a range defined by [a] first threshold and a second 
threshold greater than or equal to the first threshold”

SC 37

AIRSPACE SYS. INC. EX2108, Page 17 (IPR2025-00629)
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SAF Limitations Are Enabled

 Specific curves, function constants, are necessary only to determine the best / optimum values

 With provided guidance, routine/limited experimentation would yield the claimed SAFs
Paper 48 at 3-6; EX2036 ¶¶ 114-129; EX1001 19:8-14, 18:54-58, 22:21-23, FIG. 10 

’711 Patent

AIRSPACE SYS. INC. EX2108, Page 18 (IPR2025-00629)
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Threshold Limitations Are Enabled

Paper 37 at 21-22; Paper 48 at 1, 5-7; EX2036 ¶¶ 76, 78, 80, 141-147; EX1001 27:29-35

’711 Patent

AIRSPACE SYS. INC. EX2108, Page 19 (IPR2025-00629)
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NN Parameter (Robustness/Cost/Refresh Rate) Based NN Selection Is Enabled

 Petitioners allege
– Determination of NN parameters is not disclosed
– Comparison / selection of NNs based on NN parameters is not enabled

Paper 37 at 18-19, 22-23, Claims Appendix at 4-5
Paper 46 at 5-8; Paper 50 at 7-8

“the first robustness and the first compute cost [of a first NN] 
being greater, respectively, than the second robustness and 
the second compute cost [of a second NN]”

SC 36

“the first robustness [of the first NN] being greater than the 
second robustness [of the second NN] and
the first refresh rate [of the first NN] being less than the 
second refresh rate [of the second NN]”

SC 37

AIRSPACE SYS. INC. EX2108, Page 20 (IPR2025-00629)
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NN Parameters / Selection Are Enabled

 A POSITA would readily know how to make and use claimed systems
 Selection is enabled without knowing NN parameters, by the pre-identified groups

 At a minimum, a POSITA may simply choose one NN from group (i) and another from group (iii)
 Selection from provided groups would yield functioning systems per SCs 36 and 37
 No undue experimentation would be needed

Paper 37 at 18-20; Paper 48 at 4-7
EX2036 ¶¶130-140, 153; EX1001 28:40-50, 28:64-29:3

’711 Patent

AIRSPACE SYS. INC. EX2108, Page 21 (IPR2025-00629)
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NN Parameters / Selection Are Enabled

 A POSITA would also be able to readily choose from other available NNs
– From published NN parameters

 From such available information, a POSITA would readily select two NNs with little experimentation

Paper 48 at 4-7; EX2036 ¶¶130-140; EX2047 at 7; EX2049 at 9

EX2047 at 7 EX2049 at 9

AIRSPACE SYS. INC. EX2108, Page 22 (IPR2025-00629)
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Substitute Claims

Indefiniteness

AIRSPACE SYS. INC. EX2108, Page 23 (IPR2025-00629)
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SCs 21 and 25 Are Not Indefinite – Specification Describes SAFs

 In the Reply, Petitioners state:
– “It is unclear from the intrinsic record what [a speed adjustment factor (SAF)] mean[s]”

 In the Sur-reply, Petitioners now argue:
– This term is unclear because the “specification is not helpful” in explaining “how [an] SAF is 

determined as claimed”
 The Sur-reply argument not an indefiniteness argument; it is a differently worded lack of enablement 

argument
 Petitioners lack of enablement argument fails, as discussed earlier

Paper 46 at 9; Paper 50 at 9

AIRSPACE SYS. INC. EX2108, Page 24 (IPR2025-00629)
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SCs 21, 25 Are Clear: Specification Provides the Meaning of SAF

 A vector
– Identifies target’s relative location
– Defines distance to the target and speed

 Specified speed is modified using a factor
– Based on directional change
– Mapped from distance
– Scaling

 SAF is a vector element specifying speed modification

Paper 37 at 6-8; Paper 48 at 7-8; EX2036 ¶¶ 148-149; EX1001 18:44-46, 18:52-59, 18:65-19:1, 19:4-14 

’711 Patent

AIRSPACE SYS. INC. EX2108, Page 25 (IPR2025-00629)



26© 2026 Prince Lobel Tye LLP DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

SC 36 Is Not Indefinite – NN Parameters Had Well-Understood Meanings

 In the Reply / Sur-reply, Petitioners state, for the claim terms robustness, compute cost, and refresh rate
– “It is unclear from the intrinsic record what the terms mean”
– “Without knowing their boundaries / how they are determined or measured, there is no way of 

comparing them to determine such a relationship”
– “[S]pecification does not say how such a cost is classified as being a high, medium, or low”

 These are not indefiniteness arguments – they are differently worded lack of enablement arguments
– Nowhere does SC 36 recite classifying a cost or classifying an NN based on its cost

 Petitioners lack of enablement argument fails, as discussed earlier

Paper 46 at 9; Paper 50 at 9-10; EX1001 28:40-46, 28:64-29:3

’711 Patent
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SC 37 Is Not Indefinite – Confidence from Current Image Is Not Used

 Petitioners allege that SC 37 is not clear because it requires an NN to applied to a current image to obtain 
a confidence level to be used for selecting the NN

 As discussed in the context of sufficiency of support
– SC 37 recites: “a confidence level for a detection of the target in the current image”
– Not a confidence level derived from a detection of the target in the current image

 The claim term is clear and fully supported, as discussed earlier

Paper 46 at 9-10; Paper 48 at 8-9

AIRSPACE SYS. INC. EX2108, Page 27 (IPR2025-00629)
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Obviousness

AIRSPACE SYS. INC. EX2108, Page 28 (IPR2025-00629)
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Asserted Obviousness Combinations

Asserted CombinationsClaim

Beard,Laufer
Pierce, Laufer
Pierce, Kumar, Laufer
Pierce, Sahasrabudhe, Laufer
Pierce, Kumar, Sahasrabudhe, Laufer

12

Beard, Laufer, Pierce, Kumar, Khan – BLPKK
Pierce, Kumar, Khan, Beard – PKKB

SC 21

Beard, Laufer, Pierce, Ning – BLPN
Pierce, Kumar, Ning, Beard – PKNB

SC 36

NoneSC 37

Paper 1; 10, 34, 68, 71, 50; Paper 28 at 12-18 at 9-10; Paper 46 at 10-25

AIRSPACE SYS. INC. EX2108, Page 29 (IPR2025-00629)
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Claim 12 Not Obvious – Laufer’s Autopilot Is Remote – Not Autonomous

 All asserted combinations rely on Laufer for the “autonomously navigating” limitation

 Laufer’s central controller is a remote controller
 Drone of any of the combination does not navigate autonomously

’711 Patent

PO’s ConstructionPetitioners’ Construction
“making navigation decisions by the reference 
aerial vehicle by-itself, without outside control”

“navigated and maneuvered by a computer, 
without a need for human control or intervention 
under normal road conditions”

Laufer (EX1010), ¶¶ 40, 30, FIG. 1

Paper 20 at 12-16; EX1010 ¶¶ 30, 40, FIG. 1

AIRSPACE SYS. INC. EX2108, Page 30 (IPR2025-00629)
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SCs Not Obvious: ML Models / NNs Do Not Run on Conventional Processors

 A POSITA would and could not make the BLPKK / PKKB / BLPN / PKNB combinations
– Petitioners assert that on-board ML model / NNs are implemented by Beard’s / Pierce’s processors
– Petitioners allege implementing the ML models / NNs of Laufer, Pierce, Kumar, and Khan on Beard’s 

image processor or Pierce’s processor as:
• 1: Simple programming, and
• 2: Combining well-known algorithms

– Both allegations are incorrect

EX2039 at 1

Paper 1 at 13, 37; EX1003 ¶¶ 114, 155, 161; Paper 46 at 13-17, 21-24, 17-20;
Paper 48 at 10-11; EX2036 ¶¶ 166-170, 179-208; EX2039 at 1

AIRSPACE SYS. INC. EX2108, Page 31 (IPR2025-00629)
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SCs Not Obvious: ML Models / NNs Do Not Run on Conventional Processors

Paper 48 at 9-11; EX2036 ¶¶ 54, 166-208; EX2042 at 2

EX2042  Blue highlight – Signal Processing Algorithm
 Yellow highlight – Neural Networks

AIRSPACE SYS. INC. EX2108, Page 32 (IPR2025-00629)



33© 2026 Prince Lobel Tye LLP DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

SCs Not Obvious – Substantial Effort Needed for Combinations to Work  

 Running ML Models / NNs on Beard’s / Pierce’s processors would take significant skill / effort 
 This was well outside the scope of a POSITA

EX2043 at 2 EX2044

Paper 48 at 9-11; EX2036 ¶¶ 179-193; EX2043 at 2; EX2044 at 7-8

AIRSPACE SYS. INC. EX2108, Page 33 (IPR2025-00629)
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SCs Not Obvious: No NN (Including Pierce’s) Is Run On-Board a Drone

 Module 615 includes a neural network
 In describing system 600, Petitioners omitted its Interface 611, which cannot be on-board

Pierce (EX1005)

Petitioners Sur-reply

Paper 48 at 11-12; Paper 50 at 11; EX2036 ¶¶ 166-178; EX1005 ¶ 42, FIG. 6

AIRSPACE SYS. INC. EX2108, Page 34 (IPR2025-00629)
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SCs Not Obvious: No NN (Including Pierce’s) Is Run On-Board a Drone

 Pierce never mentions a wireless interface
 The described interfaces are wired and cannot be on-board a drone

Pierce (EX1005)

Paper 48 at 11-12; EX2036 ¶¶ 166-178; EX1005 ¶¶ 42-43, FIG. 6

AIRSPACE SYS. INC. EX2108, Page 35 (IPR2025-00629)
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SCs Not Obvious: Pierce NN – a Streaming Server – Cannot Run On-Board a Drone

 Interface 511 of NN system 500 is also a wired interface like interface 611 of drone system 600

Pierce (EX1005)

Paper 48 at 11-12; EX2036 ¶¶ 166-178; EX1005 ¶¶ 38, 42, FIGS. 5-6

AIRSPACE SYS. INC. EX2108, Page 36 (IPR2025-00629)
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SCs Not Obvious: Cannot Run Different ML Models/NNs on Beard/Pierce Processors

 Even if Pierce’s NN system is on-board
 Proposed combination require running different ML models / NNs

– Each providing different functionalities
– For example, Laufer’s classifier, Khan’s SVM classifier, or Ning’s ROLO, in addition to Pierce’s NN

 This is outside the scope of a POSITA
 Not because bodily incorporation is required
 The functionalities / teachings are not combinable

EX2043 at 2

 A POSITA would have readily known that ML models / 
NNs are not plug-and-play

 Providing different functionalities into a single NN 
requires a full retraining

 Running multiple NNs on a processor compounds the 
problem discussed earlier

Paper 48 at 9-12; EX2036 ¶¶ 197, 179-202, 207-208; EX2043 at 2

AIRSPACE SYS. INC. EX2108, Page 37 (IPR2025-00629)
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SC21 Not Obvious: Combinations Fails to Teach/Suggest a Limitation

 Pierce / Kumar
– Disclose an NN providing a bounding box
– Petitioners rely on Khan to provide “detected features”

 Khan
– Silent on bounding box
– Khan’s HoG (not an ML model) detects features
– Khan’s classier (SVM – an ML model) does not detect features

“applying at the reference aerial vehicle a machine learning model to 
the image, to Identify a bounding box outlining a portion of the image 
that includes detected features of the target”

[21.b]

Paper 48 at 11-12; EX2036 ¶¶ 216-227; EX1021 FIGS. 3A, 3B

Khan (EX1021)

AIRSPACE SYS. INC. EX2108, Page 38 (IPR2025-00629)



39© 2026 Prince Lobel Tye LLP DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

SC21 Not Obvious: Combinations Fails to Teach/Suggest a Limitation

 Khan’s features are not the “detected features” recited in [21.b]
 The “detected features” of [21.b] must be identified by an ML model for inclusion in a bounding box
 Khan’s detected features cannot be identified by an ML model for inclusion in a bounding box

– ML models that provide bounding boxes generate their own features 
– An NN uses its self-generated features (generated in hidden layers) – not externally provided features 

– in generating a bounding box 
 Therefore, none of BLPKK / PKKB teaches / suggests

– “applying … [an ML] model … to Identify a bounding box … that includes detected features”

“applying at the reference aerial vehicle a machine learning model
to the image, to Identify a bounding box outlining a portion of the 
image that includes detected features of the target”

[21.b]

Paper 48 at 11-12; EX2036 ¶¶ 216-227

AIRSPACE SYS. INC. EX2108, Page 39 (IPR2025-00629)
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SC 36 Not Obvious over BLPN and PKNB (No Two NNs / Opposite Costs)

 Beard and Pierce do not teach / suggest on-board running of NNs
 Ning, upon which Petitioners rely, shows:

– A single neural network ROLO – not two as alleged
– Regardless, the cost relationship of Ning’s alleged two NNs is the opposite of that claimed

wherein the detecting of the target in the image is performed by 
applying at the reference aerial vehicle a first neural network at a first 
robustness and a first compute cost, and

SC 36 ([36.d])
the determining of the three-dimensional relative location of the target in 
the image comprises incrementally predicting the location of the target 
in the image by applying at the reference aerial vehicle a second neural 
network at a second robustness and a second compute cost,

the first robustness and the first compute cost being greater, 
respectively, than the second robustness and the second compute cost.

Paper 48 at 12; EX2036 ¶¶ 229-233, 256-261, 263-302

AIRSPACE SYS. INC. EX2108, Page 40 (IPR2025-00629)
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SC 36 Not Obvious: Ning’s YOLO/LSTM Form A Single NN (ROLO)

 The only inputs LSTM receives are from YOLO

Ning (EX1034)

Paper 48 at 12; EX2036 ¶¶ 229-233, 256-261, 263-302; EX1034 5:4-6, 4:55-58, 10:25-37, FIGS. 3, 8

AIRSPACE SYS. INC. EX2108, Page 41 (IPR2025-00629)
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SC 36 Not Obvious: Ning’s LSTM (Alleged Second NN) Is Not Applied to an Image

Ning (EX1034) ’711 Patent

Paper 48 at 12; EX2036 ¶¶ 229-233, 256-261, 263-302;
EX1034 FIG. 3; EX1001 21:67-22:7

AIRSPACE SYS. INC. EX2108, Page 42 (IPR2025-00629)
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SC 36 Not Obvious: Ning’s LSTM Cost Is Cumulative of / Greater than YOLO’s

 SC 36 requires two NNs having different costs
 The two NNs can have different costs only if they can perform their respective tasks independently
 In Ning’s system, the YOLO (alleged first NN) and the LSTM (alleged second NN) cannot do that

– they are inextricably coupled

 LSTM obtains its inputs only from the YOLO, and cannot operate until YOLO has provided those inputs
 The cost (latency) of LSTM is cumulative of YOLO’s cost
 Cost of LSTM is greater than that of YOLO
 This is the opposite of what is claimed (cost and refresh rate are inversely related)

Ning (EX1034)

Paper 48 at 12; EX2036 ¶¶ 229-233, 256-261, 263-302; EX1034 10:34-37, FIG. 3

AIRSPACE SYS. INC. EX2108, Page 43 (IPR2025-00629)
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SC 36 Not Obvious: LSTM’s Cost Is Greater than YOLO’s – Opposite of Claimed

 Regarding opposite cost relationship PO did not incorporate arguments; Reply states, providing pincites:

 Cost and refresh rate are inversely related
 Dr. Singhose agrees
 “YOLO’s cost [is] less” (high refresh rate of 45 fps) “than LSTM’s” (low refresh rate of 12 fps)
 Dr. Papanikolopoulos only explained why the results from the two cited references are comparable 

“the first robustness and the first compute cost [of a first NN] being greater, respectively, 
than the second robustness and the second compute cost [of a second NN]”

SC 36

Paper 48 (PO Reply)

EX2054 at 7EX1036 at 48

Paper 48 at 12; EX2036 ¶¶ 229-233, 256-261, 263-302; EX1036 at 48; EX2054 at 7; EX2033 at 37:6-16

AIRSPACE SYS. INC. EX2108, Page 44 (IPR2025-00629)
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SC 37 Not Obvious

 No prior art based grounds asserted

Paper 46 at 10-11; Paper 48 at 9
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