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I. Introduction 

The claims of U.S. Patent No. 9,229,230 (“the 230 Patent”) are directed to a 

system for identifying corresponding portions of two images from two 

independently movable video sources using data describing motion of the video 

sources, and then evaluating that identification using the image data itself.   

The registration of images from two video sources based on independent 

motion of the sources was known in the prior art, as were two-step registration 

processes using both motion data initially, and an analysis of the image data as a 

check on the initial registration.  Indeed, it was well-understood that “[r]egardless 

of the particular images, the used registration method, and the application area, it is 

highly desirable to provide the user with an estimate [of] how accurate the 

registration actually is,” EX1010, 994, and that one could do so by evaluating an 

initial registration using “another comparative method,” id.   

The dependent claims, though wordy, add nothing unconventional.  Indeed, 

they recite image registration techniques described in prior art survey papers and 

patents published years before the priority date of the 230 Patent. 

Like the claim invalidated by the Supreme Court in KSR Int’l Co. v. Teleflex 

Inc., 127 S. Ct. 1727, 1740 (2007), the claims at issue here recite only 

arrangements of old elements with each performing the same function it had been 

known to perform and yielding no more than one would expect from such 
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arrangements.  Moreover, as demonstrated below, there was ample reason to make 

the combinations as claimed.  The challenged claims are therefore obvious, and 

Petitioner respectfully requests that they be cancelled. 

II. Compliance with Requirements for a Petition for Inter Partes Review  

A. Certification the 230 Patent May be Contested by Petitioner 

Petitioner certifies it is not barred or estopped from requesting inter partes 

review of the 230 Patent.  Neither Petitioner, nor any party in privity with 

Petitioner, has filed a civil action challenging the validity of any claim of the 230 

Patent.  The 230 Patent has not been the subject of a prior inter partes review by 

Petitioner or a privy of Petitioner. 

Petitioner also certifies that neither the petitioner, real party-in-interest, or 

privy of the petitioner, has been served with a complaint alleging infringement of 

the 230 Patent.  Petitioner therefore certifies this patent is available for inter partes 

review.  As certified below in §II.C.1, Microsoft is the only real party-in-interest in 

this proceeding, and it has never been served with a complaint alleging 

infringement of the 230 Patent.   

Nor has a “privy of the petitioner” been served with a complaint alleging 

infringement of the 230 Patent.  Microsoft is, however, a recently-added party to a 

lawsuit involving the 230 Patent—Science Applications International Corp., v. The 

United States of America, Case No. 1:17-cv-000825—filed on June 19, 2017 in the 



IPR2019-01359 Petition for Inter Partes Review of U.S. Patent No. 9,229,230 

3 

U.S. Court of Federal Claims and naming only the United States of America as a 

defendant.  EX1024 (Complaint).  On November 20, 2018, approximately 

seventeen months after filing of that action against the United States, Microsoft 

entered into a contract with the United States to develop a system called the 

Integrated Visual Augmentation System that includes implementation of an RTA 

feature.  EX1030, 1 (Motion to Intervene).   Approximately five months later, and 

in order to “protect[] its interests regarding the United States’ defense that products 

incorporating a feature called Rapid Target Acquisition (RTA) do not infringe the 

patents asserted in this matter by Plaintiff Science Applications International Corp. 

(“SAIC”),” Microsoft successfully moved to intervene pursuant to COFC Rule 

24(a)(2) (“Rule 24”).   

Rule 24 permits intervention as a matter of right to anyone who “claims an 

interest relating to the property or transaction that is the subject of the action, and 

is so situated that disposing of the action may as a practical matter impair or 

impede the movant’s ability to protect its interest, unless existing parties 

adequately represent that interest.”  EX1030, 3.  The Federal Circuit has 

interpreted Rule 24 as setting forth a four-part test, that includes the requirement 

that “the movant must demonstrate that [its] interest is not adequately addressed by 

the government’s participation.”  EX1030, 3-4 (citing Wolfsen Land & Cattle Co. 

v. Pac. Coast Fed’n of Fishermen’s Assocs., 695 F.3d 1310, 1315 (Fed. Cir. 
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2012)).  As Microsoft expressly states, “[t]he United States does not adequately 

represent Microsoft’s interest in this litigation,”  EX1030, 7, in part, because the 

“United States is not nearly as familiar as Microsoft with the design and 

development efforts regarding the products Microsoft has contracted to provide the 

government.”  EX1030, 7.  Thus, Microsoft’s successful intervention under Rule 

24(a)(2) demonstrated that Microsoft’s interests were not adequately represented 

by the government’s participation in the case. 

For the avoidance of doubt, Petitioner states that neither Microsoft nor the 

government are controlling the other party’s prosecution of the case in the Court of 

Federal Claims, and that the government has had no involvement in the preparation 

of the present petition.   

Based on at least the fact set forth above, Microsoft is not in privity with the 

United States for purposes of this petition.  The term “privity” as used in Section 

315(b) rests on principles of preclusion. WesternGeco LLC v. ION Geophysical 

Corp., 889 F.3d 1308, 1317 (Fed. Cir. 2018). The court in WesternGeco held that, 

in the context of Section 315(b), “the privity analysis seeks to determine ‘whether 

the relationship between the purported ‘privy’ and the relevant other party is 

sufficiently close such that both should be bound by the trial outcome and 

related estoppels,’” and that “it is important to determine whether the petitioner 

and the prior litigant’s relationship—as it relates to the lawsuit—is sufficiently 
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close that it can be fairly said that the petitioner had a full and fair opportunity 

to litigate the validity of the patent in that lawsuit.” Id. at 1318-19.  Accordingly, 

because “Microsoft’s interests are not adequately represented by the United 

States,” service of the complaint on the government did not provide Microsoft “a 

full and fair opportunity to litigation the validity of the patent in that 

lawsuit.”  WesternGeco, 889 F.3d at 1318-1319.  The government is therefore not a 

privy of Microsoft.   

Finally, a finding that the government is not a “privy” to Microsoft in these 

circumstances is consistent with prior findings by the PTAB.  E.g., AM General 

LLC v. UUSI, LLC, IPR2016-01049, Paper No. 14 (PTAB Nov. 7, 2016); See also 

BAE Sys. Info. & Elec. Sys. Integration, Inc. v. Cheetah Omni, LLC, No. IPR2013-

00175, Paper No. 15, 2-6 (PTAB July 23, 2013); U.S. Department of Justice v. 

Discovery Patents, LLC, IPR2016-01035, Paper No. 15, 3-5 (PTAB Nov. 15, 

2016).    

B. Fee for Inter Partes Review (§ 42.15(a)) 

The Director is authorized to charge the fee specified by 37 CFR § 42.15(a) 

to Deposit Account No. 50-1597.   

C. Mandatory Notices (37 CFR § 42.8(b))  

 Real Party in Interest (§ 42.8(b)(1)) 

The real party in interest for this petition is Microsoft Corporation.      
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 Related Proceedings 

The following proceedings are related to the 230 Patent:  

Science Applications International Corp., v. The United States of America, 

Case No. 1:17-cv-000825 (Fed. Cl. June 19, 2017). 

Microsoft Corp., v. Science Applications International Corp., IPR2019-

01360,-01361 (PTAB July 22, 2019). 

 Lead and Backup Counsel (§ 42.8(b)(3)) 

Lead Counsel is Joseph A. Micallef (Reg. No. 39,772), 

jmicallef@sidley.com, (202) 736-8492.  Backup Lead Counsel is Scott M. Border 

(Reg. No. 77,744), sborder@sidley.com, (202) 736-8818. 

 Service Information (§42.8(b)(4)) 

Service on Petitioner may be made by mail or hand delivery to:  Sidley 

Austin LLP, 1501 K Street, N.W., Washington, D.C., 20005.  The fax number for 

lead and backup counsel is (202) 736-8711. 

 Proof of Service (§§ 42.6(e) and 42.105(a)) 

Proof of service of this petition is provided in Attachment A.  

III. Identification of Claims Being Challenged (§ 42.104(B)) 

Claims 1-3, 12-17, 26-31, and 40-42 of the 230 Patent are unpatentable as 

follows: 
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A. Claims 1-2, 12-13, 15-16, 26-27, 29-30, and 40-41 are obvious 

over Roberts and Dobbie. 

B. Claims 1, 3, 15, 17, 29, and 31 are obvious over Roberts and 

Dobbie in view of Zitová. 

C. Claims 1, 3, 13, 15, 17, 27, 29, 31, and 41 are obvious over 

Roberts and Dobbie and Azuma, with or without Zitová. 

D. Claims 3, 17, and 31 are obvious over Roberts, Dobbie, and 

Azuma in view of Temovskiy, with or without Zitová. 

E. Claims 14, 28, and 42 are obvious over Roberts, Dobbie, and 

Azuma in view of Feyereisen, with or without Zitová.  

IV. The 230 Patent 

A. Effective Filing Date  

Petitioner applies the filing date of the 230 Patent (February 28, 2007) as the 

effective filing date.  

B. Person of Ordinary Skill in the Art 

A person of ordinary skill in the art, as of early 2007, (a “Skilled Artisan”) 

would have had an undergraduate degree in electrical or computer engineering, 

computer science, or some related field and two to three years of work experience 

in the field of video or image processing.  Such a person would have understood 

conventional video and image creation and processing, compression and 
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registration techniques, as well as the operation, interconnection and programming 

of conventional components of a video imaging system, such as cameras, displays, 

accelerometers, processors, computer graphics, and computer memories. 

EX1002,¶40.  

C. Overview  

The 230 Patent describes a heads-up display that provides situational 

information to users through the integration of multiple visual and data streams 

into the user’s field of view (FOV).  EX1001, Abstract.  In particular, a computer 

receives information from at least two video sources, each with a sensor that can 

track the video source’s position; the computer then calculates the relative position 

of the two video sources and displays an image to the user through the heads-up 

display system.  EX1001, 1:57-58.  The computer may then generate an image 

displaying the video from, for example, a rifle, along with a reticle for the rifle, 

within the user’s FOV, at a position which is relative to where the user is looking.  

EX1001, 1:64-2:17.  

The 230 Patent originates from the 11/680,207 Application, filed on 

February 27, 2007.  EX1001, Face. 

On July 7, 2011, the majority of claims were found unpatentable over 

Azuma (U.S. Patent Application Publication No. 2004/0051680) (“Azuma”) 

(EX1015) in view of a U.S. Patent to Stallman (EX1016).  EX1005, 572.  Azuma 
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was found to disclose every element with one exception: “explicitly disclose that 

the second video source is moveable independent of the first video source.”  

EX1005, 574.  The examiner made a series of other rejections based on Azuma, 

Stallman and other publications, including U.S. Patent No. 6,826,295 

(“Lichtermann”) (EX1017), EX1005, 582-83, U.S. Patent Application Pub. 

No. 2005/0207651 (“Yang”), and U.S. Patent Application Pub. No. 2007/0001874 

(“Feyereisen”) (EX1019),  EX1005, 585. 

The applicants attempted to traverse the rejections in a number of different 

way, each of which were rejected by the examiner, which noted that the applicants’ 

§103 arguments were “considered, but [] not persuasive.”  EX1005, 644.  The 

applicants appealed to the Board which, on June 19, 2015, found that Azuma did 

not teach a “first video source configured to generate images representing portions 

of an external environment,” and placed in condition for allowance. 

D. Claim Construction 

Petitioner proposes the constructions of the claim term set forth below and 

applies it in the analysis below based on the ordinary meaning to a Skilled Artisan 

in the context of the 230 Patent. 

 Moveable Independently 

 The ordinary meaning in the context of the 230 Patent of “a second video 

source, movable independent of the first video source” is that the “second video 
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source” and the “first video source” are not in a fixed relation to each other along 

two or more axes, such that either is capable of being moved upon two or more 

axes in a manner different from the other.  EX1002,¶53.  

 The primary disclosed embodiment of the invention includes an 

“information enhanced heads-up display” worn by a soldier and an orientation 

sensor connected or coupled to the display, and a rifle with a video source and 

separate orientation sensor connected to it.  E.g., EX1001, Fig.1; 3:24-4:3.  The 

soldier can thus orient the display in one direction while the rifle is pointed in 

another, such that the display and rifle video sources are capable of moving in 

different ways along the X-, Y- and Z-axes. EX1002,¶54.   The claim language 

thus requires only the capability to move the video sources differently along two or 

more axes.  This is confirmed by the language of the claim itself, which uses the 

term “movable”.  EX1002,¶55. 

V. Principal Prior Art  

A. Dobbie (EX1011) 

U.S. Patent No. 6,560,029 to Dobbie (“Dobbie”) was filed on December 21, 

2001, issued on May 6, 2003, is prior art to the 230 Patent under §§102(a) and (b).  

Dobbie describes an improved night and thermal vision system directed to 

improving the situational awareness and comfort of a user by reorienting standard 

see-through night vision optics into a helmet-mounted display (“HMD”) and 



IPR2019-01359 Petition for Inter Partes Review of U.S. Patent No. 9,229,230 

11 

camera system.  EX1011, Figs. 1A & 1B(below).  Specifically, Dobbie discloses, 

in one embodiment, dual-camera image fusion techniques by which the images 

from two different cameras are fused together, such that “the viewer sees the two 

images superimposed on each other.”  EX1011, 8:9-10. 

 

The Dobbie’s system uses both an Intensive Imaging Camera (I2 Camera) 

and a Thermal Imaging Camera to create a “fused and enhanced video” feed of the 

user’s surroundings.  EX1011, 8:7-9; Fig 12.  Dobbie explains that both cameras 

forward a “‘raw’ (unprocessed) video signal” to a system controller to be 

processed.  EX1011, 7:44-48.  

The controller converts both signals in real-time and enhances them. 

EX1011, 7:54-57; EX1002,¶59;  As depicted in Figure 12, the system controller 

creates a fused video by superimposing both the thermal and I2 video feed on each 

other.  EX1011, 8:7-13. 
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The system controller is capable of an additive video fusion, where both 

video signals are summed and displayed as an overlay,  EX1011, 12:30-33, and is 

capable of more advanced corrections, including “compensation for slightly 

different fields of view from the two cameras.”  EX1011, 12:40-49.  Finally, the 

fused and enhanced video from the system controller is forwarded to a HMD and 

presented to the user.  EX1011, 11:1-3.  

B. Roberts (EX1009) 
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“A Helmet Integration Case Study: Head Orientation Sensor Integration into 

Land Warrior,” by Barry Roberts, et. al. (“Roberts”), was published in 1997 in 

conjunction with the Natick Research, Development and Engineering Center 

Conference in Framingham, Massachusetts on December 2–5, 1997.  As Dr. 

Hsieh-Yee explains, public records show that Roberts was publically available to 

the interested public at least by February 24, 2000.  EX1014,¶¶53-54, and is thus 

prior art to the 230 Patent under §§102(a) and (b). 

Roberts describes “the integration of a Head Orientation Sensor (HOS)” into 

the “Land Warrior Integrated Helmet Assembly Subsystem (IHAS).” EX1009, 1.  

The HOS “is a device that measures the attitude/orientation…(i.e., roll, pitch and 

yaw) of the object to which it is attached (a helmet in this case).  The measurement 

of head/helmet orientation enables some key display functionality to be provided in 

an associated Helmet-Mounted Display (HMD).”  Id.  Roberts also describes 

“additional warfighter functionality that is enabled by the HOS,” including Rapid 

Target Acquisition (“RTA”), which uses a weapon orientation sensor (“WOS”) on 

the soldier’s weapon.  EX1009, 8.  Roberts explains that the HOS and WOS are 

used to generate a “Weapon Sight Field of View Indicator” (“WSFOVI”) that is 

superimposed on the soldier’s FOV through a night vision sensor.  EX1009, 8.  

Roberts thus discloses a system employing a HOS and WOS to superimpose a 

computer-generated “visual indication of where the weapon sight’s FOV will fall 
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within” the soldier’s FOV.  Roberts explains that it “is required that there is a 

means by which the HOS readings can be ‘registered’ with an established 

coordinate frame of the helmet or of the HMD.”  Id., 9. 

C. Azuma (EX1015) 

U.S. Patent Application Publication No. 2004/0051680 (“Azuma”) was filed 

on September 25, 2002, published on March 18, 2004, and is prior art to the 

230 Patent under §§102(a), (b), and (e). 

 Azuma discloses “using an optical display and sensing technologies to 

superimpose, in real-time, graphical information upon a user’s magnified view of 

the real world.”  Id., [0002].   
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In the above embodiment, the video feature recognition and tracking 

module 110 recognizes “known landmarks” and detects “relative changes in the 

orientation from frame to frame” and includes functionality “to provide increased 

accuracy in determining the unified estimate of the user’s angular rotation rate 

and current orientation”—through feature tracking using template matching 

techniques.  Id., [0073];[0112] (emphasis added).   
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Moreover, Azuma discloses a multi-step process to improve image 

registration. First the “inertial measuring unit” generates an initial guess orientation 

that will guide the video feature tracking search algorithm. Id., [0082].  

In the next step, Azuma improves upon and corrects the initial estimate of 

the orientation by employing feature tracking processing on images created by 

Azuma’s camera. Therefore, if the system detects that the user is not moving, the 

system “averages the orientations” over time and outputs an “average orientation” 

Id., If the user is moving, the system “predict[s] the future orientation” of the user.  

In the last step, Azuma renders graphics in locations that correspond to 

either the average or predicted orientation. Id., [0089]. 

Thus, Azuma discloses a hybrid registration technique that improves upon 

motion/orientation-based registration by adding feature matching functionality that 

improves upon and corrects errors in the initial estimated orientation used for 

registration.  

D. Zitová (EX1010) 

“Image Registration Methods: A Survey,” by Barbara Zitová and Jan Flusser 

(“Zitová”) was published in 2003 in the Journal of Image and Vision Computing. 

Zitová is also available through the Elsevier Online catalog. See EX1032. Dr. 

Hsieh-Yee explains that based on public records, Zitová was publically available to 
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the interested public at least by October 2003, EX1014,¶¶31, and is thus prior art to 

the 230 Patent under §§102(a) and (b). 

Zitová describes “recent, as well as classic, image registration methods” and 

includes a diverse collection of registration methods. EX1010, 977.   

Further, Zitová discusses the four basic steps of image registration—“feature 

detection, feature matching, mapping function design, and image transformation 

and resampling.”  EX1010, 977.  Feature detection identifies “[s]alient and 

distinctive objects” within the image and assign CP (Control Point) values to those 

objects.  EX1010, 978.  Feature matching calculates the correspondence between 

the features detected in the prior step, based on the assigned CP values.  EX1010, 

978.  Third, a transform model estimate aligns one image with the other, by 

minimizing the deviation between CP values.  EX1010, 978.  Finally, the images 

are combined based on the transform model estimate.  EX1010, 978.   

Zitová additionally discloses methods of image registration evaluation, 

including calculating error for different classes of registration errors (i.e., 

Localization, Matching or Alignment). EX1010, 994.  When discussing alignment 

errors, Zitová suggests using multiple registration methods in the same system and 

then comparing the results of those registration methods against each other.  

EX1010, 994.  

E. The Combined Roberts and Dobbie (“Roberts/Dobbie”) System 
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By the effective filing date of the 230 Patent, it would have been obvious to 

combine the video image combining techniques of Dobbie with the system of 

Roberts, using the motion-based registration functionality of Roberts.  In this 

combination, Dobbie’s disclosure of a system controller combining images from an 

image intensified (I2) camera and a thermal camera would be implemented in the 

Roberts system, with the I2 camera mounted to the soldier’s helmet, as in Dobbie 

and Roberts, and the thermal camera mounted to the soldier’s weapon, as in 

Roberts.  Roberts/Dobbie would continue to employ the image registration 

techniques of Roberts, including the use of the WOS and HOS, and registration 

processing functionality based on the output of those sensors, with the registration 

processing functionality carried out by a system controller and image processor 

such as in Dobbie and the result displayed as described in Dobbie.  Such a 

combined system is depicted in the annotated Figure 12 from Dobbie, set forth 

below, EX1002,¶86: 
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EX1011, Fig.12 (annotated).  

Roberts/Dobbie would have been obvious for several reasons.  Dobbie, 

Roberts and the 230 Patent are analogous art because each is generally in the field 

of combining image information from multiple sources and more specifically, the 

field of projecting video information on a head-mounted display.  EX1011, 

Abstract; EX1009, 8; EX1001, 2:9-15. Moreover, Dobbie and Roberts are also 

analogous art because each is reasonably pertinent to the problem address by the 

230 Patent, i.e., the problem of combining and displaying video from diverse 
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sources to the user, particularly in the context of night or thermal vision.  EX1001, 

1:62-2:6; EX1011, 2:65-3:5; 8:1-6; EX1009; EX1002,¶87. 

Further, the combination would have been obvious because it would have 

been only the arrangement of old elements (the video image combining techniques 

of Dobbie and the system of Roberts) with each performing the same function it 

had been known to perform (fusing image information from two cameras for 

display on a head-mounted display; registering weapon-mounted image 

information with a soldier’s FOV based on weapon and head and weapon-mounted 

sensor data) and yielding no more than one would expect from such an 

arrangement (a registered display of multiple images on a display).  Thus, Dr. Turk 

explains that a Skilled Artisan could therefore have readily made this combination, 

without undue effort or experimentation and with a reasonable expectation of 

success. EX1002,¶88. 

Moreover, a Skilled Artisan would have been motivated to make such a 

combination for several reasons.  First, a Skilled Artisan would have been 

motivated to add the image combining functionality of Dobbie to the system of 

Roberts based on Dobbie’s disclosure that different types of cameras “are 

responsive to different portions of the infrared spectrum than image intensification 

devices and thus, provide additional information to the viewer,” EX1011, 8:1-4, 

and that Dobbie’s system of combining such different images would permit the 
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viewer to see the two images superimposed on each other, id., 8:7-10.  Thus, a 

Skilled Artisan would have understood that using the Dobbie image combining 

techniques provided the soldier of Roberts with additional information at any given 

time and avoided the necessity of the soldier switching back and forth between 

cameras to obtain such information. EX1002,¶89. 

Second, a Skilled Artisan would have been motivated to register the images 

from the weapon-mounted and head-mounted cameras in order to ensure that the 

image information provided by the weapon-mounted camera corresponded 

appropriately to the soldier’s FOV.  EX1008, [0006].  For example, without the 

Roberts registration techniques, a weapon-mounted camera oriented in a direction 

different from the soldier’s FOV may present information on the head-mounted 

display not relevant to where the soldier was looking.  Thus, for example, the 

soldier might see a thermal image in a direction where no thermal emitting source 

existed.  Such information that is irrelevant to what the soldier is viewing could be 

confusing.  Further, where a soldier’s FOV included multiple images of interest 

that were relatively close together, a soldier might confuse an unregistered image 

from the weapon-mounted camera with the wrong image in the soldier’s FOV (i.e., 

from the helmet-mounted camera).  Avoidance of such potential errors would 

therefore, have motivated a Skilled Artisan to make the combination. EX1002,¶90. 
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Further, a Skilled Artisan would have been motivated to make this 

combination to assist the soldier in aligning the thermal or IR camera attached to 

her weapon with the imagery displayed on the soldier’s head-mounted display.  

Such alignment would permit the soldier to rapidly and accurately acquire her 

target, as Roberts explains.  EX1009, 8; EX1002,¶91. 

Accordingly, at least by February 2007, Roberts/Dobbie, as set forth above, 

would have been obvious. Additionally, the combination would have been obvious 

no later than May 2003, as all the necessary components and techniques were well 

known in the art at that point. EX1002,¶92. 

F. The Combined Roberts, Dobbie and Zitová 
(“Roberts/Dobbie/Zitová”) System 

It would have also been obvious to include additional known registration-

related techniques in Roberts/Dobbie.  Image registration was a well-known and 

deeply studied field of technology since long before the priority date of the 

230 Patent.  EX1023; EX1010; EX1012. Numerous registration-related techniques, 

by that time, had been developed, were well known in the art, and were understood 

to provide advantages.  Id; EX1002,¶93. 

For example, Zitová discloses multiple vision based image registration 

techniques and various methods to evaluate the efficacy of a registration.  In one 

specific example, Zitová explains that “alignment error[s]” during image 

registration can be identified and addressed by utilizing multiple different 
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registration techniques on the same set of images.  EX1010, 994.  A Skilled 

Artisan would have understood such techniques to be useful in various settings, 

including during calibration of the system.  EX1021, 369; EX1002,¶94. 

Zitová explains that, using this technique, a “[d]ifferent consistency check 

can be employed when a set of at least two sensed images is registered to the same 

reference.  The sensed images can be also registered among themselves using the 

same set of CPs [i.e., control points within the images, EX1010, 978], which 

provides another set of mapping parameters.  Using transitivity of mappings, we 

obtain for each sensed image two sets of mapping parameters, i.e., two registered 

images, which should be theoretically the same.  The displacement of the test 

points can serve as a quality measure.”  EX1010, 994-95(citations omitted).  Zitová 

explains that such control points are image points of objects within the images, 

such as line endings or other distinctive points.  EX1010, 978; EX1002,¶95. 

Moreover, Zitová discloses a four-step process for image registration — 

feature detection, feature matching, transform model estimation, and image 

resampling and transformation.  EX1010, 978. In the first step, feature detection, 

Zitová searches the images for “[s]alient and distinctive objects (closed-boundary 

regions, edges, contours line intersections, corners, etc.)” EX1010, 978. These 

features are then “represented by their point representatives (centers of gravity, line 

endings, distinctive points),” and are called control points (CPs). EX1010, 978. 
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Then, in the feature matching step, common features between the two images are 

matched based on the object’s image intensity value and through analysis of spatial 

distribution of the features in order to correlate CP values between the two images 

or based of Fourier methods.  EX1010, 981.  Thereafter, one image is 

“transformed” so as to minimize the distance between “corresponding CP pairs.”  

EX1010, 989.  Finally, the image is actually registered and resampled to account 

for gaps in image quality, type or correct any image errors caused by 

transformation.  EX1010, 992; EX1002,¶96. 

Thus, Zitová discloses a technique for evaluating the registration of two 

images by performing a second registration based on a different registration 

technique that takes account of “control points” within the images begin registered. 

Further, Zitová discloses a generally applicable system for overlaying images of 

the same scene from different viewpoints, and/or by different sensors. See  

EX1010, 977; EX1002,¶97. 

It would have been obvious to include this functionality of Zitová in 

Roberts/Dobbie, for example, by configuring the system controller of Dobbie to 

carry out the processing necessary to implement the Zitová technique. 

EX1002,¶98. 

Such a combined system is depicted in annotated Figure 12 from Dobbie 

below: 
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EX1011, Fig.12 (annotated); EX1002,¶99. 

This combination would have been obvious for several reasons. Dobbie, 

Roberts, Zitová and the 230 Patent are analogous art because each is generally in 

the field of projecting or manipulating video information.  EX1002,¶87; EX1010, 

977; EX1011, 8:7-10; EX1009, 8; EX1001, 2:9-15.  Moreover, Dobbie, Roberts 

and Zitová are also analogous art because each is reasonably pertinent to the 

problem address by the 230 Patent, i.e., the problem of combining and displaying 

video from diverse sources to the user, particularly in the context of night or 
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thermal vision.  EX1001, 1:62-2:6; EX1010, 977 (Abstract); EX1011, 2:65-3:5; 

8:1-6; EX1009, 8; EX1002,¶¶87,100. 

Using Zitová’s alignment detection technique in Roberts/Dobbie, moreover, 

have been only the arrangement of old elements (the video image combining 

techniques of Dobbie, the system of Roberts, and the Zitová alignment detection 

and registration technique) with each performing the same function it had been 

known to perform (fusing image information from two cameras for display on a 

head-mounted display; registering weapon-mounted image information with a 

soldier’s FOV based on weapon and head and weapon-mounted sensor data; 

visually registering images and detecting misalignment errors in registration) and 

yielding no more than one would expect from such an arrangement (a registered 

display of multiple images on a display with alignment error detection).  A Skilled 

Artisan could therefore, have readily made this combination, without undue effort 

or experimentation and with a reasonable expectation of success. EX1002,¶101. 

A Skilled Artisan would have been motivated to make such a combination 

based on, for example, the statement in Zitová that “it is highly desirable to 

provide the user with an estimate [of] how accurate the registration actually is.”  

EX1010, 994.  Zitová describes her alignment detection technique as one example 

of how to obtain such highly desirable information.  Id.; EX1002,¶102. 
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A Skilled Artisan would have been further motivated to make the 

combination based on the teachings of You.  EX1007.  You describes the 

advantages of utilizing both Optical and Motion tracking in the same system.  You 

explains that “[n]oise, calibration error and gravity acceleration impart errors on 

these signals, producing accumulated position and orientation drift” when utilizing 

solely inertial trackers, EX1007, 37, while, on the other hand, using video or 

optical tracking alone has a “lack of robustness and high computational expense.”  

EX1007, 36.  You, therefore, suggests a hybrid tracker that “fuses gyroscope 

orientation (3D) and vision-feature motion (2D) to derive a robust orientation 

measure.”  EX1007, 39; EX1002,¶103. 
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EX1007, 41; EX1002,¶103. 

By combining the two systems, You reduced the average “registration error 

over the image sequence to 4.27 pixels.”  EX1007, 41.  Therefore, a Skilled 

Artisan would be incentivized to utilize both internal motion and vision-feature 

tracking in a single system, as set forth in Dobbie/Roberts/Zitová. EX1002,¶104. 

The analysis set forth below analyzes the claims based on both the 

Roberts/Dobbie, described above and on the further modification of that 

combination based on Zitová, also described above.  EX1002,¶105. 

G. The Combined Roberts, Dobbie and Azuma with or without 
Zitová (“Roberts/Dobbie/Azuma/Zitová”)System 

By the effective filing date of the 230 Patent and earlier, it would have been 

obvious to include the image registration techniques of Azuma in Roberts/Dobbie, 

with or without Zitová.  In such a combination, the combined systems described 

above would be supplemented with the hybrid technique of Azuma to improve the 

orientation estimate of both the HOS and the WOS.  In that system, the orientation 

data output by those sensors, respectively, would operate as the initial orientation 

estimate in the system and would then be improved and corrected using the 

template matching and averaging/prediction techniques of Azuma. EX1002,¶106. 

It would have been obvious to make this combination for several reasons.  

Dobbie, Roberts, Zitová, Azuma and the 230 Patent are analogous art because each 

is generally in the field of combining image information from multiple sources.  
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EX1001, 2:9-15; EX1011, Abstract; EX1009, 8; EX1010, 977; EX1015, [0070].  

They are also analogous art because they are reasonably pertinent to the problem 

address by the 230 Patent, i.e., the problem of combining and displaying video 

from diverse sources to the user, particularly in the context of night or thermal 

vision.  EX1001, 1:62-2:6; EX1015, [0030]; EX1011, Abstract; EX1010, Abstract; 

EX1009, 6; EX1002,¶107. 

Further, the combination would have been obvious because it would have 

been only the arrangement of old elements (the video image combining techniques 

of Dobbie, the system of Roberts, and the registration techniques of Azuma) with 

each performing the same function it had been known to perform (fusing image 

information from two cameras for display on a head-mounted display; registering 

weapon-mounted image information with a soldier’s FOV based on weapon and 

head and weapon-mounted sensor data, using hybrid registration techniques) and 

yielding no more than one would expect from such an arrangement (a registered 

display of multiple images on a display).  A Skilled Artisan could therefore, have 

readily made this combination, without undue effort or experimentation.  

Moreover, it would have been obvious to further include Zitová because it 

involved combining additional old elements (image registration) performing 

known functions (combining images from remote modalities, or locations) and 
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yielding no more than one would expect from such an arrangement (a registered 

display of multiple images on a display). EX1002,¶108. 

A Skilled Artisan would also have been motivated to make this combination 

for several reasons.  For example, Azuma explains that one known issue with video 

blending systems, such as Roberts/Dobbie, is the time delay “between when a 

change occurs in the actual scene and when the user can view the changed scene.”  

EX1015, [0003].  Azuma explains, however, that errors resulting from such delays 

can be avoided by using orientation predictions, rather than just orientation 

measurements.  Id., [0086].  Azuma’s system employs exactly that technique, id., 

[0088]-[0106], so a Skilled Artisan would have been motivated by the disclosures 

of Azuma to use Azuma’s techniques in a video blending system, such as in the 

combined system of Dobbie and Roberts. EX1002,¶109. 

Further, Azuma explains that registration based solely on orientation 

tracking information creates difficulty in achieving “perfect matches.”  Id., [0086].  

Azuma further explains, however, that “[t]emplate matching can aid in achieving 

more accurate registration.”  Id.  Roberts/Dobbie employs primarily orientation 

tracking techniques for registration, while Azuma’s registration technique 

supplements orientation tracking with template matching, EX1015, [0018].  A 

Skilled Artisan would therefore, have been additionally motivated to make this 

combination by these additional comments of Azuma. EX1002,¶110. 



IPR2019-01359 Petition for Inter Partes Review of U.S. Patent No. 9,229,230 

31 

Moreover, it was known in the art that individual registration techniques 

each had its weaknesses and that hybrid systems that employed more than one 

technique “exploit the complementary nature” of the combined technologies to 

compensate for the weaknesses of each.  EX1025, 1.  It was further known that 

inertial tracking corrected by image feature matching techniques, as in Azuma, 

advantageously corrects, “accumulated gyro drifts over long periods of time.”  Id., 

6-7.  Azuma also notes the problem of drift and explains how his system corrects 

it.  EX1015, [0082].  A Skilled Artisan would therefore, have been additionally 

motivated to use the image registration techniques of Azuma, which corrects for 

such drifts in orientation-based registration systems, such as in Roberts/Dobbie.  

EX1002,¶111. 

VI. Patentability Analysis 

The 230 Patent includes three independent claims, a system claim (claim 1), 

a method claim (claim 15), and a “machine-readable medium” claim (claim 29).  

Though drawn to different types of claims, the language of each is nearly identical.  

Similarly, the set of claims that depend from each independent claim are nearly 

identical.  For the convenience of the reader and to save space, the analysis below 

therefore treats corresponding claim language from separate claims together. 
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The analysis below also includes alternative analyses addressing arguments 

Patent Owner may raise in response.  This is done to focus these proceedings on 

the primary issues to be resolved by the Board. 

Finally, as is apparent below, the analysis of the dependent claims relies on 

and builds upon the analysis of the independent claims. 

A. Claims 1-2, 12-13, 15-16, 26-27, 29-30 and 40-41 are Unpatentable 
based on Roberts/Dobbie 

 Claims 1, 15, and 29 

 Preamble 

Claim 1 recites “[a] system, comprising a first video source configured to 

generate images representing portions of an external environment.” 

Claims 15 and 29 recite “a method” and “[a] non-transitory machine-

readable medium having machine-executable instructions,” respectively, also 

recite “(a) receiving video images from a first video source . . . representing 

portions of an external environment.”  A Skilled Artisan would understand that 

these steps, and the method disclosed in the combinations below, would be 

performed by a computer and would necessarily include “[a] non-transitory 

machine-readable medium having machine-executable instructions.”  

EX1002,¶352  

Petitioner assumes “external environment” means the video source is facing 

outwards from the user, thereby generating images of the user’s surrounding.  
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EX1001, 3:35-38 (“[T]he user . . . sees external objects within the goggles field of 

view.”); EX1002,¶113. 

Roberts, as modified by Dobbie, is a system that includes the helmet-

mounted I2 camera of Dobbie.  See §V.E. The I2 camera is “a first video source 

configured to generate images representing portions of an external environment” 

because it is a camera that generates video images of the soldier’s field-of-

view(“FOV”)—an environment external to the soldier.  EX1011, 5:53-6:3, 7:63-

8:54, Figs. 7, 11, 12; EX1007, 8.  Dobbie explains, for example, that the I2 camera 

includes an “imaging array, which may for example be of the CMOS or CCD type, 

[that] senses the [] intensified image and creates a real-time video signal that 

contains a rendition of the image.”  Id., 5:64-67; EX1002,¶114. 

Accordingly, the preambles of claims 1, 15 and 29 are satisfied by 

Roberts/Dobbie. EX1002,¶¶114, 320, 322.  

 Second Video Source 

Claim 1 also recites “a second video source, movable independent of the first 

video source, configured to generate images representing portions of the external 

environment.”  

Claim 15 and 29 recite “(a) receiving video images from a . . . second video 

source representing portions of an external environment.” 
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Roberts/Dobbie includes a weapon-mounted “thermal camera” that provides 

video information to the system controller of Dobbie.  See §V.E; EX1009, 6; 

EX1011, 8:14-30.  A thermal camera is a device that outputs a raw thermal video 

feed comprising video images of the external environment at which the camera is 

pointed.  EX1011, 8:34-38, Fig.12; EX1002,¶117.  Roberts/Dobbie therefore 

discloses this element of claims 1, 15, and 29.  EX1002,¶117, 316, 354. 

The ordinary meaning of “movable independent” in claim 1 is that the 

second video source is not in a fixed relation to the first video source, such that the 

second video source is capable of being moved in a manner different from the first 

video source. See §IV.D.1; EX1002,¶116. 

Further, Dr. Turk explains that as the user moves the weapon (and thus 

thermal camera) in Roberts/Dobbie, the soldier’s head and head-mounted camera 

can remain stationary or move in a different manner—thus, the second video 

source is not in a fixed relation to the first video source, EX1002,¶118, which is 

consistent with examples disclosed in the 230 Patent—i.e., weapon-mounted and 

helmet-mounted cameras.  EX1001, Face; Fig.1; EX1002,¶119. 
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Accordingly, the “second video source” in Roberts/Dobbie is “movable 

independent of the first video source.” EX1002,¶120.   

 Video Display (Claim 1 Only) 

Claim 1 also recites “a video display.” 
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Roberts/Dobbie includes a “video display” via the head-mounted display 

(“HMD”) of Dobbie.  See §V.E.  For example, Dobbie explains that a video signal 

is received by the HMD and displayed on a “microdisplay” and subsequently 

presented to the user’s eye. EX1011, 6:4-16, 7:7-10, Fig.8; EX1002,¶¶122-123. 

 A Controller (Claim 1 Only) 

Claim 1 also recites “a controller coupled to the first and second video 

sources and to the display.” 

The 230 Patent defines “a controller” as “any of one or more FPGAs, 

microprocessors, ASICs, other types of computational devices or combinations 

thereof.”  EX1001, 24:12-14. 

Roberts/Dobbie includes a “controller” in the form of the “system controller 

and image processor” of Dobbie.  see §V.E.; EX1011, Fig.12; 7:11-13.  Dobbie 

explains that the system controller contains a “micro-processor, FPGA logic gates 

and RAM.”  EX1011, 7:11-13.  Therefore, the system controller of Dobbie is a 

traditional computer processor that can flexibly implement a large variety of 

computer programs, EX1011, 7:17-18, and is thus a “a controller” within the 

meaning of the 230 Patent.  EX1002,¶126. 

Moreover, as shown in Figure 12 (annotated), the system controller of 

Roberts/Dobbie is “coupled to the first and second video sources and to the 

display.” EX1002,¶127. 
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In the combination, the system controller is configured to receive video from 

both the I2 and thermal camera (“coupled to the first and second video sources”). 

EX1011, 8:15-30. It then reformats the video data with an “on-board” program and 

“fuses” the two camera feeds before transmitting the “fused and enhanced video” 

to the display (“coupled to the ... display.”).  EX1011, 8:7-13; Fig. 12; 

EX1002,¶128. 

Accordingly, Roberts/Dobbie satisfies this claim element. EX1002,¶129. 
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 Receiving Video Images 

Claims 1, 15 and 29 recite “(a) [receive/receiving] video images from the 

first video source and from the second video source.” Claim 1 also requires that the 

controller be configured to perform said “receiving.” 

In Roberts/Dobbie, the system controller in Dobbie is configured to receive 

“video images” from both the I2 and thermal camera. See §V.E.  Dobbie explains 

that each camera accepts “light from the scene being viewed” and outputs “an 

intensified [or thermal] video image of the same scene.” EX1011, 7:43-45. 

Together these “video images” form a “‘raw’ (unprocessed) video signal.” 

EX1011, 7:45-46. The raw signal is then transmitted to the system controller, 

where the data is reformatted using an “on-board” program. EX1011, 7:15-18; 

Figure 12 (annotated and showing the I2 and thermal camera sending “raw” video 

feed to the system controller). EX1002,¶131. 
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The system controller of Dobbie in Roberts/Dobbie accordingly “receive[s]” 

said “video images” from both the I2 and thermal cameras — i.e., “the first video 

source and from the second video source.” EX1002,¶132. 

Accordingly, this element of claims 1, 15 and 29 are satisfied by 

Roberts/Dobbie. EX1002,¶¶132, 316, 354.  
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 Receiving Motion Data 

Claims 1, 15, and 29 “(b) [receive/receiving] motion data indicative of 

motion of the first and second video sources.” Claim 1 also requires that the 

controller be configured to perform said “receiving.” 

(i) First Video Source 

Roberts/Dobbie also includes the Head Orientation Sensor (“HOS”) of 

Roberts. See §V.E.  The HOS “is a device that measures the attitude/orientation, 

with respect to Earth’s magnetic field and gravity, (i.e., roll, pitch and yaw) of the 

object to which it is attached (a helmet in this case),” EX1009, 1, and that those 

pieces of information are output in digital form, id., 2. In Roberts/Dobbie, the HOS 

is helmet-mounted (as in Roberts), together with the “first video source.”  The 

HOS thus determines the orientation of the head, the HMD, and of the “first video 

source”—data output by such sensor is therefore “indicative of motion” of the 

“first video source.” EX1002,¶134. 

In Roberts/Dobbie, HOS data is “received” by the system controller and 

thus, in that combined system, the Roberts registration processing functionality is 

performed by the system controller of Dobbie.  As Roberts explains, that 

functionality includes providing orientation data from the sensors to a processor.  

For example, in Figure 6, Roberts shows the HOS attached to the user’s helmet and 
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connected to “Computer/Radio Subsystem” (“C/RS”) through the “IHAS Cable.” 

EX1009, 7; EX1002,¶135. 

 

EX1009, Fig.6; EX1002,¶135. 

Thereafter, Roberts “operates on the head/helmet and weapon orientation 

sensor data to produce symbology (i.e., the Weapon Sight Field of View Indicator 

“WSFOVI”).  EX1009, 8.  Roberts explains that the C/RS transforms the data from 

the HOS into a “useful” coordinate frame and then registers the intersection of the 

weapon-mounted camera and the user’s helmet based on the received motion data. 

EX1009, 9-10; EX1002,¶136. 
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Accordingly, in Roberts/Dobbie, the HOS data of Roberts is provided to the 

system controller of Dobbie to carry out the processing necessary for Roberts’ 

registration functionality.  The system controller of the combined system is 

therefore configured to “receive motion data indicative of motion of the first ... 

video source [].” EX1002,¶137. 

Accordingly, this element of claims 1, 15 and 29 are satisfied by 

Roberts/Dobbie. EX1002,¶¶137, 318, 356.  

(ii) Second Video Source 

Roberts/Dobbie includes a Weapon Orientation Sensor (“WOS”)—as 

described in Roberts—which provides orientation data used by the system 

controller of Dobbie to overlay video image information from the weapon-

mounted thermal camera onto the display.  EX1009, 8.  The WOS, Dr. Turk 

explains, operates analogously to the HOS of Roberts.  EX1009, 9.  EX1002,¶138.  

In particular, as Dr. Turk explains, a Skilled Artisan would understand the WOS to 

be a device that senses the orientation of the weapon and outputs data indicative of 

that orientation—thus, such orientation data is “indicative of motion of the ... 

second video source” for the same reasons set forth above.  See §VI.A.1.f(ii); 

EX1002,¶138.  In particular, because the WOS and thermal camera are mounted to 

the weapon, movement of the weapon results in movement of the thermal camera, 

which will be detected and output by the WOS as orientation data.  In 
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Roberts/Dobbie, as shown in annotated Figure 12, the system controller is 

configured to receive such data because it is responsible for performing the 

processing necessary to carry out registration based on that data. EX1002,¶138. 

To the extent one might argue that Roberts does not sufficiently disclose the 

details of the WOS, it would have been obvious to use a sensor for that purpose 

that was the same as or analogous to the HOS of Roberts.  Dr. Turk explains that a 

Skilled Artisan considering a system based on Roberts would understand that two 

orientation sensors would be needed and that Roberts discloses the details of the 

HOS he used, indicating that such a device satisfies the needs of his system.  A 

Skilled Artisan would thus, be motivated to use the same or similar device on the 

weapon, as it could reasonably be expected to also satisfy the needs of the system. 

EX1002,¶139. 

Accordingly, this element of claims 1, 15 and 29 is satisfied by 

Roberts/Dobbie. EX1002,¶¶139, 318, 356. 

 Identify Based on Motion Data 

Claims 1, 15, and 29 recite “(c) [identify/identifying], based on the received 

motion data, a part of a first video source image that potentially represents a 

portion of the external environment represented in a part of a second video source 

image.” Claim 1 also requires that the controller be configured to perform said 

“identifying.” 
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The term “first” and “second video source image[s]” are not used previously 

in claim 1.  Petitioner assumes that the “first video source image” is a “video 

image” produced by the “first video source,” and the “second video source image” 

is a “video image” produced by the “second video source.” EX1002,¶141. 

In Roberts/Dobbie, the “video images” output by the weapon-mounted 

thermal camera (“second video source image”) are “registered” with and displayed 

over the corresponding portions of the “video images” generated by the head-

mounted I2 camera (“first video source image”).  In particular, Roberts discloses 

that his registration technique “accounts for the offset between head and weapon 

when both the NSDC and weapon sight are fixated on the same world location,” 

such that his WSFOVI indicator “indicates the intersection of the weapon sight 

field of view with the real world at a particular depth/range plane.”  EX1009, 9.  

Thus, the Roberts registration technique calculates the intersection of the FOV 

“seen” by the weapon-mounted camera and the FOV “seen” by the helmet-

mounted NSDC. EX1002,¶142. 

Indeed, in Roberts the weapon-mounted camera and the soldier’s head are 

aligned using the “received motion data” such that any portions of the external 

environment included in the video images are approximately in front of such 

portions of the external environment in the soldier’s FOV (as captured by the I2 

camera).  EX1009, 9; see also §V.E; EX1002,¶¶86-92.  Therefore, in 
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Roberts/Dobbie, the Roberts technique is used to “identify” the intersection 

between the I2 camera and thermal camera feeds, based the same “received motion 

data” from the Roberts sensors. The computer then “operates on the head/helmet 

and weapon orientation sensor data to produce symbology” and to superimpose the 

WSFOVI on the night sensor’s FOV. EX1009, 8. Therefore, the WSFOVI is an 

indication of where the weapon sight’s FOV will fall within the FOV of the night 

sensor— i.e., where one video image “potentially represents a portion of the 

external environment represented in a part of a second video source image.” 

EX1009, 8.   

Accordingly, this element of claims 1, 15 and 29 is satisfied by 

Roberts/Dobbie. EX1002,¶¶143, 320, 358. 

 Evaluate Based on Comparison 

Claims 1, 15, and 29 recite“(d) [evaluate/evaluating], based on a 

comparison of data from the first and second video source images, the 

identification performed in [operation/step] (c).” Claim 1 also requires that the 

controller be configured to perform said “evaluating.” 

Dobbie discloses additional image processing that can be applied to “refine” 

the output of his image combining (“fusing”) functionality.  EX1011, 12:38-48.  

Specifically, Dobbie explains that the system controller can use various image 

correction and processing methods to “compensat[e] for slightly different fields of 
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view from the two cameras” in order “to achieve pixel-by-pixel overlay with 

another image.” EX1011, 12:42-49 (discussing image fusion, including correcting 

for “parallax”); EX1002,¶147. 

Dr. Turk explains that in order for the system to “refine” the image fusion of 

Dobbie by stretching the input video images “to achieve pixel by pixel overlay” or 

by correcting for parallax, it would necessarily have to evaluate the original 

registration result based on the content of the two images. EX1011, 12:40-49. 

EX1002,¶148. 

Indeed, to the extent one might argue otherwise, it would have been obvious 

to evaluate the results of Dobbie’s image combination by analyzing the actual 

image data of the two images in order to determine the extent to which either 

image must be stretched “to achieve pixel by pixel overlay” or the extent to which 

either image must be expanded or compressed to correct parallax.  See, e.g., 

EX1022, 5:18-33.  As Dr. Turk explains, a Skilled Artisan would have been 

motivated to do so in order to determine the correct amount of image modification 

to achieve the desired refinement. EX1002,¶149. 

Thus, when employed in Roberts/Dobbie, the refinements to the image 

combining functionality disclosed in Dobbie therefore include or render obvious 

this element of claims 1, 15, and 19.  EX1002,¶¶150, 322, 360. 

 Display a Portion of First and Second Video 
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Claims 1, 15, and 29 recite “(e) [display/displaying] at least a portion of the 

first video source image and at least a portion of the second video source image, 

such that the second video source image portion overlays a corresponding region 

of the first video source image portion, wherein the corresponding region 

represents a portion of the external environment represented in the second video 

source portion.”  Claim 1 also requires that the controller be configured to perform 

said “displaying.” 

In the combined Roberts/Dobbie system, the system processor of Dobbie 

would identify portions of two video streams based on motion data of Roberts and 

then evaluate that identification based on the image comparison methods of 

Dobbie.  See §§VI.A.1.g-VI.A.1.i.  In particular, the combined system would use 

motion data and image data comparison to determine the intersection between two 

video sources images — i.e., “a portion of the first video source image and at least 

a portion of the second video source image, such that the second video source 

image portion overlays a corresponding region of the first video source image 

portion.” Such an intersection would “overlay” a particular region in one image 

with a corresponding region in the other, at least partially based on the image 

features in the frame and orientation of the video sources, therefore the 

“corresponding region represents a portion of the external environment 
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represented in the second video source portion.”  See §VI.A.1.e; see also 

EX1002,¶¶86-92, 1. 

Further, the combined system is configured to display said image on the 

HMD of Dobbie, which is connected to Dobbie’s system controller. EX1002,¶161. 

 

EX1011, Fig.12 (annotated). EX1002,¶161. 

Dr. Turk explains that once the system controller receives the video and 

motion data from the two video sources, it combines and fuses the data to produce 

a “Fused and Enhanced Video.” EX1011, Fig.12; 8:7-13. This video is then 

received by the display and “a two dimensional image that can be viewed by the 

human eye” is generated and presented to the user. EX1011, 7:8-10. Therefore, the 
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fused video images produce by the Roberts technique are then “displayed” on the 

display of Dobbie. EX1002,¶162. 

Thus, Roberts/Dobbie discloses this element of claims 1, 15, and 29. 

EX1002,¶¶163, 324, 362. 

 Claims 2, 16 and 30 

Claim 2 recites “further comprising a first inertial measurement unit (IMU) 

sensor coupled to and movable with the first video source and a second IMU 

sensor coupled to and movable with the second video source and wherein the 

controller is configured to receive motion data in operation (b) from the first and 

second IMU sensors.”  

Claims 16 and 30 recite “wherein step (b) includes receiving data from first 

and second inertial measurement unit (IMU) sensors respectively coupled to and 

movable with the first and second video sources.” 

The ordinary meaning of an “inertial measurement unit (IMU) sensor” in the 

context of the 230 Patent is a device that senses and reports data indicating 

orientation.  EX1001, 3:45-55; EX1002,¶165. 

 IMUs 

As already demonstrated, Roberts discloses an HOS and WOS each rigidly 

affixed to a helmet or weapon, respectfully, both of which are “inertial 

measurement unit (IMU) sensor[s]” because they sense and output data indicating 
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orientation.  For example, the HOS can measure “three angles: magnetic Azimuth 

(compass heading), Elevation (Pitch) angle and Cant (Roll) angle.” EX1009, 2. 

Together, these three angles can determine the “orientation of the sensor (and the 

platform on which it is attached)” EX1009, 2 (describing functionality within the 

HOS, including the “CVAM,” that measures orientation data); EX1002,¶166. 

 

EX1009, 2.  

Accordingly, the HOS measures the orientation of the sensor using 

accelerometers and magnetic sensors and is thus an “inertial measurement unit 

(IMU) sensor.” EX1002,¶167. 
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The HOS in Roberts is attached to the user’s helmet, along with the display 

and in Roberts/Dobbie, “the first video source.” EX1002,¶168. 

 

EX1009, 6.  Therefore, the HOS is “a first inertial measurement unit (IMU) 

sensor, coupled to and movable with the first video source.” EX1002,¶169. 

Moreover, as discussed above, Roberts discloses that the weapon 

additionally has a sensor—a “WOS”—to measure its and the weapon-mounted 

camera’s orientation.  As Dr. Turk explains, the WOS would be understood to be 

the same as or analogous to the HOS of Roberts, or that it would at least have been 

obvious to use such a device in view of the disclosure of Roberts.  EX1009, 8-9; 

supra §VI.A.1.b; EX1002,¶¶138-139, 170. 

Moreover, as noted, see §VI.A.1.f(ii), the WOS is mounted on the user’s 

weapon and thus moves with the weapon.  Roberts notes that his registration 

technique operates by finding the intersection between the “helmet and weapon 

orientation sensor data when both weapon and NSDC are fixated on the same 
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world point.”  EX1009, 9 (emphasis added).  Therefore, Roberts discloses “a 

second IMU sensor, coupled to and movable with the second video source.” 

EX1002,¶171. 

 Motion Data 

Further, as shown above, the controller receives both the HOS and WOS 

sensor data in order to calculate the intersection between the two sensors and 

correctly register the two video sources.  See §V.E; EX1002,¶¶86-92.  Therefore, 

“the controller is configured to receive motion data in operation (b) from the first 

and second IMU sensors.” EX1002,¶172. 

Accordingly, Roberts/Dobbie satisfies claims 2, 16, and 30. EX1002,¶¶173, 

326, 364. 

 Claims 12, 26, and 40 

 Weapon 

Claims 12, 26, and 40 recite “wherein the second video source is mounted on 

a weapon.” 

In Roberts/Dobbie, the “second video source” is the thermal camera of 

Dobbie affixed to the weapon in Roberts.  See §§VI.A.1.b, V.E; EX1002,¶¶86-92.   

Therefore, Roberts/Dobbie discloses this claim element. EX1002,¶277. 

 Goggles 
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Claims 12, 26, and 40 recite “wherein the first video source and the display 

are contained in a pair of goggles wearable by a user.” 

The ordinary meaning of “a pair of goggles” is spectacles designed for a 

special purpose, such as night-vision or stereoscopic goggles.  EX1029; 

EX1002,¶279. 

Roberts discloses a video display component included in a helmet-mounted 

NSDC, as shown in the figure below.  EX1009, 4.  Dr. Turk explains that the 

NSDC is a pair of “spectacles designed for a special purpose, [such] as night-

vision.” EX1002,¶280. 

 

EX1009, Fig.3. 
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Therefore, Roberts discloses this element of claims 12, 26, and 40. 

EX1002,¶¶281, 346, 384. 

To the extent one may argue otherwise, Dobbie discloses that both the I2 

Camera (“first video source”) and a see-through optical display are included in a 

helmet designed to be worn by a user.  EX1011, 7:1-3.  The display presents 

information to the user through a prismatic eyepiece that reflect data from a LED 

display.  EX1011, 6:4-43.  Dr. Turk explains that a Skilled Artisan would 

understand such displays shown in Figures 3A and 3B to be a “pair of goggles,” 

within the meaning of the 230 Patent.  EX1011, Fig.3A and Fig.3B; EX1002,¶282. 
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EX1011, Figs.3A & 3B; EX1002,¶282. 

Furthermore, it would have been obvious to a Skilled Artisan to use the 

display (or “goggles”) of Dobbie based on the teachings of Dobbie itself.  For 

example, Dobbie explains that traditional display systems (such as the one in 

Roberts) “may weigh two to four pounds and may be about 165 mm in length,”  

EX1011, 4:6-7, and may result in discomfort for the user that “makes it difficult 

for the user to accomplish necessary tasks and duties.”  EX1011, 4:11-13.  

However, Dobbie notes that if a display system were integrated into the helmet (as 

is the case with the Dobbie display) then it would be “more compact . . . and will 

allow the user greater comfort and freedom of movement.”  EX1011, 4:21-23; 

EX1002,¶283.  Moreover, the helmet system is designed to be “wearable by a 

user,” and in Roberts/Dobbie it would be worn by the soldier of Roberts. 

EX1002,¶284. 
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Therefore, Roberts/Dobbie discloses this element of claims 12, 26, and 40. 

EX1002,¶¶285, 346, 384. 

 Determine Position 

Claims 12, 26, and 40 recite “(f) determin[e/ing] a position of the system in 

the external environment,” claim 12 additionally recites “controller is configured 

to determine . . ..” 

Roberts also discloses a Heading Indicator (HI), Automatic, Heads-Up Map 

Orientation, and Focus of Attention (FOL) indicator, which are graphical 

indicators, generated by a system controller, and are “based on location knowledge 

obtained via GPS.”  EX1009, 8.  Using this location inform, the computer 

generates information that indicates the “direction to waypoints and landmarks of 

interest.”  EX1009, 8.  Therefore, Roberts discloses a computer configured to “ 

“determine a position of the system in the external environment” in order to 

generate indicia indicative of the user’s environment.  EX1009, 8; EX1002,¶287. 

Dr. Turk explains it would have been obvious to a Skilled Artisan to include 

the positional information of Roberts—e.g., graphical indicators, heads-up 

functionality—in the “controller” of Roberts/Dobbie, based on the teachings of 

Roberts.  For example, Roberts notes that providing a soldier with Heading 

Indicators and Heads-up Map Orientation “gives the soldier a significant 

situational awareness advantage” and allows the soldier to quickly take compass 
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bearing measurements and acquire headings to “key landmarks.” EX1009, 8.  Dr. 

Turk explains that a Skilled Artisan would have been incentivized to include these 

functionalities in Roberts/Dobbie. EX1002,¶288.  

Therefore, Roberts/Dobbie discloses this element of claims 12, 26, and 40. 

EX1002,¶¶289, 346, 384.  

 Determine Orientation 

Claim 12, 26, and 40 recite “(g) determin[e/ing] an orientation of the 

goggles in the external environment.”  

This claim is satisfied for the reasons stated above with respect to claims 

1(f)(i) and 12(b).  In particular, the “goggles” in Roberts/Dobbie include a HOS 

that is used to determine the “orientation of the goggles in the external 

environment.”   

Therefore, Roberts/Dobbie discloses this element of claims 12, 26, and 40. 

EX1002,¶¶291, 346, 384.  

 Identify Objects 

Claim 12, 26, and 40 recite “(h) [identify/identifying] objects in the external 

environment based on the position and orientation determined in 

[operations/steps] (f) and (g).” 

As discussed above, Roberts uses the “position and orientation” of the 

system to generate indicators of “waypoints and landmarks of interest” within the 
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user’s FOV.  EX1009, 8.  In particular, Roberts generates several different types of 

indicators including a rotating mini-map, and several contextual indicators based 

on the user’s position and FOV.  EX1009, 8.  For example, Roberts uses the user’s 

“helmet’s/head’s orientation (relative to magnetic north)” to generate a “azimuth 

tape” showing the compass bearing and heading of wherever the user is looking.  

EX1009, 8.  Superimposed over the tape, in are indicators of “waypoints and 

landmarks of interest” (“identify objects in the external environment”).  EX1009, 8. 

EX1002,¶293. 

Roberts also discloses an “Automatic, Heads-Up Map” based on GPS which 

rotates and updates on the soldier’s screen as soldier moves or looks in a given 

direction (i.e., “position”).  EX1009, 8.  The map then rotates its displayed 

direction based on the direction the user is looking (“orientation”) such that the 

“direction of view is ‘up’.”  EX1009, 8. EX1002,¶294. 

For the reasons already discussed above in claim element 12(b), a Skilled 

Artisan would have been motivated to include such functionality in 

Roberts/Dobbie, and such functionality would have been implemented through the 

configuration of Dobbie’s “controller.”  

Therefore, Roberts/Dobbie discloses this element of claims 12, 26, and 40. 

EX1002,¶¶296, 346, 384.  

 Graphic Indicia 
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Claim 12, 26, and 40 recite “(i) [generate/generating] graphic indicia on the 

display providing information about objects identified in [operation/step] (h).” 

As already demonstrated above with respect to claim elements 12(c-e), 

Roberts discloses generating “graphical indicia” on a display.  For example, the 

waypoint and landmarks of interest indicators are “superimposed on the tape” that 

is “presented at either the bottom or top of the HMD.”  EX1009, 8.  While the 

Heads-Up Map is the “automated rotation of maps as displayed on the HMD.”  

EX1009, 8.  EX1002,¶298. 

For the reasons already discussed above in claim element 12(b), a Skilled 

Artisan would have been motivated to include such functionality in 

Roberts/Dobbie, and such functionality would have been implemented through the 

configuration of Dobbie’s “controller.” Therefore, Roberts/Dobbie discloses this 

element of claims 12, 26, and 40.  EX1002,¶¶299-300, 346, 384.  

Accordingly, claims 12, 26, and 40 are satisfied by Roberts/Dobbie for the 

reasons discussed above.  EX1002,¶¶320, 346, 354, 384. 

 Claims 13, 27 and 41 

Claim 13, 27, and 41 recite “wherein the graphic indicia are generated on 

the display in positions associated with the first video source image 

representations of the external objects about which the indicia provide 

information.”   
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Roberts discloses generating graphical indicia based on “waypoints and 

landmarks of interest.”  Moreover, these graphical indicia are “superimposed on 

the [azimuth] tape” (“generated on the display”) and “indicate the direction to 

waypoints and landmarks of interest” (“in positions associated with the first video 

source image representations of the external objects about which the indicia 

provide information”).  EX1009, 8.  Moreover, the placement of the indicia is 

based on the “viewing direction of head/helmet” and “location knowledge obtained 

via GPS.”  EX1009, 8.   

Therefore, Roberts discloses this claim element in Roberts/Dobbie. 

EX1002,¶¶302-303.  

Accordingly, claims 13, 27, and 41 are satisfied by Roberts/Dobbie for the 

reasons discussed above.  EX1002,¶¶302-303, 320, 348, 354, 386. 

B. Claims 1, 3, 15, 17, 29, and 31 are Unpatentable based on 
Roberts/Dobbie/Zitová 

 Claims 1, 15, and 29 

 Evaluate Based on Comparison 

To the extent one might argue that Roberts/Dobbie does not sufficiently 

disclose this claim element, it would have been obvious to include it in those 

combined systems based on Zitová.  See §V.F, EX1002,¶¶93-104, 153. 

In Roberts/Dobbie/Zitová, the alignment detection techniques of Zitová, in 

which an initial registration is evaluated by performing a second registration based 
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on a different registration technique that takes account of “control points” within 

the images being registered is carried out by the system controller, for example 

during calibration.  EX1010, 994-995. The comparison of the control points from 

the two images is “a comparison of data from the first and second video source 

images” because Zitová explains that such control points are points taken from 

features in the images being registered, such as “centers of gravity, line endings 

[or] distinctive points.”  EX1010, 978.  Moreover, in this combination, this 

technique is an evaluation of “the identification performed in operation (c)” 

because it is a check on how well the two images have been aligned after the 

motion-based registration of Roberts is carried. EX1002,¶154. 

Indeed, Zitová discloses an even more detailed, alternative description of 

such a comparative method that can be used to check image alignment.  For 

example, Zitová discloses a four-step process for image registration — feature 

detection, feature matching, transform model estimation, and image resampling 

and transformation. EX1010, 978; EX1002,¶155. 
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EX1010, 979; EX1032, 979. 

In the first step, feature detection, Zitová searches the images for “[s]alient 

and distinctive objects (closed-boundary regions, edges, contours, line 

intersections, corners, etc.).” EX1010, 978. For example, the system may utilize 

“line feature” and edge detection to identify “region corners” and general line 

segments in both images. EX1010, 980. These features are then “represented by 
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their point representatives (centers of gravity, line endings, distinctive points)” and 

are called control points (CPs). EX1010, 978; EX1002,¶156. 

Once the line features and edges are identified and their CPs are known, 

common features between the two images are matched based on the object’s image 

intensity value and through analysis of spatial distribution of the features in order 

to correlate CP values between the two images —i.e., “based on a comparison of 

data from the first and second video source images.” EX1010, 981. Notably, 

feature identification and mapping of this type allows image registration between 

images of a “completely different nature (like aerial photograph and map)” or of 

distorted and tilted images.  EX1010, 989; EX1002,¶157. 
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EX1010, 986; EX1032, 986. 

Thereafter, one image is “transformed” so as to minimize the distance 

between “corresponding CP pairs.” EX1010, 989. Finally, the image is actually 

registered and resampled to account for gaps in image quality, type or correct any 

image errors caused by transformation. EX1010, 992. Thus, the techniques 

disclosed in Zitová can be utilized to register the “first and second video source 
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images” in addition to being used to evaluate the registration conducted in 

operation (c). EX1002,¶158. 

Thus, claims 1, 15 and 29 are satisfied by Roberts/Dobbie/Zitová.  

EX1002,¶¶153-158, 320, 322. 

 Claims 3, 17, and 31 

 Video Source Image Phase Shift  

The ordinary meaning of a “phase shift” in the context of the 230 Patent is 

the difference between the displacement or rotational angles of two images, as 

determined by the correlation between frequency values.  EX1001, 11:23-29;   

EX1002,¶192. 

Zitová discloses using the “phase shift” of a series of images to locate 

features by comparing the inverse of the cross-power spectrum of both images.  

EX1010, 983.  Zitová notes that when both images where acquired “under varying 

conditions or they are corrupted by frequency-dependent noise”  Fourier methods 

are preferred over correlation methods.  EX1010, 983.  Therefore, within the four-

step method for image registration discussed above, see §VI.A.1.h, the Fourier 

methods would be an alternative method of “feature matching,” used when images 

are noisy or are taken under poor conditions.  EX1010, 981.  Moreover, a Skilled 

Artisan would be familiar with Fourier Transforms, which were conventional 

image processing techniques since long before 2007, EX1012, 343, and would 
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understand that they can be used to map, translate, rotate, reflect, and scale images 

of the same scene that have been shifted and rotated with respect to each other.  

EX1012, 345.  Zitová explains that the “phase correlation method is based on the 

Fourier Shift Theorem” and can be used to correct translated and rotated images.  

EX1010, 983 (“De Castro and Morandi [29] introduced an extension of the phase 

correlation for additional rotation transform.”). EX1002,¶193. 

The Phase Correlation Method first computes the “cross-power spectrum of 

the sensed and reference images and looks for the location of the peak in its 

inverse” (i.e., the “phase shift of the first video source image relative to the second 

video source image”).  EX1010, 983; EX1002,¶194. 
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EX1010, Fig.2; EX1032, Fig.2.  

Then based on the “cross-power spectrum;” the phase correlation (i.e., phase 

shift) between the two images is calculated and matching positions in the images 

are identified.  EX1010, 983.  Moreover, this method can be used to correct rotated 

and sifted images as well (“a rotation of the second video source image region 



IPR2019-01359 Petition for Inter Partes Review of U.S. Patent No. 9,229,230 

68 

relative to the first video source image”).  EX1010, 983.  Therefore, Zitová 

discloses this element of claims 3, 17, and 31. EX1002,¶195. 

As noted above, §V.F, it would have been obvious to include the image 

registration techniques of Zitová in Roberts/Dobbie.  EX1002,¶¶97-98.  

Additionally, the second step of Zitová’s image registration method includes 

feature matching via correlating CP values based on various known methods.  The 

Phase Correlation Method discussed above is simply one of the exemplary 

methods for feature matching disclosed in Zitová. Therefore, it would have been 

obvious to include in the combined system. EX1002,¶¶96, 196. 

Thus, claims 3, 17, and 31 are satisfied Roberts/Dobbie/Zitová.  

EX1002,¶¶320, 328, 354, 366.  

C. Claims 1, 3, 13, 15, 17, 27, 29, 31, and 41 are Unpatentable based 
on Roberts/Dobbie/Azuma with or without Zitová 

 Claims 1, 15, and 29 

 Identify Based on Motion Data 

To the extent one might argue that Roberts/Dobbie (or Roberts/Dobbie/ 

Zitová) does not sufficiently disclose claim elements 1(c), 15(c), and 29(c), the 

techniques of Azuma include template matching, in the images generated by each 

camera separately, used to “identify” a section of an image that corresponds to a 

prerecorded section of a previously generated image.  EX1015, [0112], Fig.1k.  

Moreover, the point of the Azuma template matching technique is to improve the 
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registration process.  EX1015, [0018].  Moreover, as demonstrated above, see 

§V.F., in Roberts/Dobbie/Azuma, Azuma’s techniques would be applied separately 

to the images from both cameras. Thus, the section of the image being matched is 

“a part of a first video source image that potentially represents a portion of the 

external environment represented in a part of a second video source image.” 

EX1002,¶144. 

The template matching functionality of Azuma, moreover, is “based on the 

received motion data” because it is initiated only when the user stops moving and 

then begins to move slowly.  EX1015, [0018].  Dr. Turk explains that a Skilled 

Artisan would understand that the system makes the determination of when the 

user stops moving and starts to move the camera slowly based on the motion data 

received from the weapon and head-mounted orientation sensors.  EX1002,¶145.   

Notably, during prosecution the examiner identified this same disclosure of 

Azuma as satisfying this claim element, EX1005, 694, a conclusion, which was not 

disturbed by the Board.  EX1005, 724. 

 Evaluate Based on Comparison 

To the extent one might argue that Roberts/Dobbie (or Roberts/Dobbie/ 

Zitová) does not sufficiently disclose claim elements 1(d), 15(d), and 29(d), the 

disclosed technique of Azuma satisfies this claim language.  In particular, the 

template matching of Azuma, which in the combination occurs separately for the 
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images from both cameras (“data from the first and second video source images”), 

“tells the sensor fusion system how far the orientation has changed since the 

template 302 was initially captured,” EX1015, [0112] and thus, “evaluat[es] … the 

identification performed in operation (c).”  EX1002,¶151. 

Notably, during prosecution the examiner identified this same disclosure of 

Azuma as satisfying this claim element, EX1005, 694, a conclusion which was not 

disturbed by the Board.  EX1005, 724. 

Accordingly, claims 1, 15 and 29 are satisfied by Roberts/Dobbie/Azuma, 

with or without Zitová.  EX1002,¶¶151, 320, 322.  

 Claims 3, 17 and 31 

 Motion Based Rotation 

Claims 3, 17 and 31 recite “wherein [operation/step] (c) includes using the 

received motion data to determine an amount by which the second video source 

image portion should be rotated, relative to the first video source image portion, so 

that the second video source image portion is in registration with areas of the first 

video source image portion adjacent to the corresponding region.” 

Roberts, in Roberts/Dobbie, discloses a registration technique that utilizes 

the HOS and WOS sensors to calculate the intersection of the two video sources 

and to align the information from one video source over the information from the 

other video source.  Moreover, the disclosed HOS sensor generates the three 
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dimensional orientation of the sensor (“azimuth, vertical and cant angles”), which 

are then “exchanged with the host computer through a serial interface.” EX1009, 2.   

A “cant angle” is a measure of the angular deviation from a plane or surface—i.e., 

a measure of rotation. EX1028, 251; EX1002,¶176. 

Accordingly, Roberts discloses receipt of a three-dimensional point that 

represents each video source’s orientation, including rotation.  Roberts then 

“operates on the head/helmet and weapon orientation sensor data” to produce 

symbology superimposed on the Soldier’s view.  EX1009, 8.  Roberts also 

calculates the intersection between the two video sources based on this same HOS 

data. EX1009, 9.  Dr. Turk thus explains that the Roberts registration technique 

would include configuration information that uses orientation data, including the 

“cant angle” rotation data, to align information from the two sources, including by 

rotation of one of the images.  EX1002,¶177. 

To the extent one might argue that the combined Roberts does not 

sufficiently disclose this claim element, it would have been obvious to include it in 

Roberts/Dobbie.  Roberts discloses two orientation sensors outputting orientation 

data from which the relative rotation of the two video sources could be calculated.  

EX1009, 8-10.  By rotating the video images, the combined system would create a 

more accurate representation of the environment, increasing the soldier’s 

situational awareness, lethality and responsiveness. EX1008, 0006.  Dr. Turk thus 
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explains that a Skilled Artisan would therefore have been motivated to include 

such functionality in the combined system and it would have been common sense 

to do so.  Moreover, as the HOS sensor already provides the system with all of the 

necessary readings to rotate the video source images, a Skilled Artisan would have 

been able to effectively create such a system with limited changes or 

experimentation. EX1002,¶178. 

To the extent one might argue that Roberts/Dobbie does not sufficiently 

disclose this element of claims 3, 17 and 31, Azuma discloses it.  For example, 

Azuma discloses receiving rotation data as part of the motion data output by the 

IMU and using such data to properly align/register the images.  EX1015, [0070].  

Azuma therefore discloses this element of claims 3, 17, and 31. EX1002,¶¶179, 

328, 366. 

It would have been obvious to include the teachings of Azuma in 

Roberts/Dobbie for reasons already stated above.  See §V.F.  An additional 

motivation for combining these teachings include, for example, that the video feed 

from both cameras may be re-aligned and rotated based on the received motion, 

before being registered via the method of Roberts.  EX1002,¶180. 

 Video Source Image Phase Shift  

Claims 3, 17, and 31 also recite “[operation/step] (d) includes determining, 

based on a phase shift of the first video source image relative to the second video 
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source image, a rotation of the second video source image region relative to the 

first video source image.” 

Azuma discloses that the output of his inertial measurement unit may “drift” 

over time, EX1015, [0082], which drift a Skilled Artisan would recognize as a 

“phase shift.”  EX1007, 37.  Azuma discloses that his video feature recognition 

and tracking module correct such drift, EX1015, [0082] and therefore satisfies this 

element of claims 3, 17, and 31.  EX1002,¶197. 

Additionally, during prosecution of the application underlying the 

230 Patent, the examiner identified this same disclosure of Azuma as satisfying 

this claim element, EX1005, 696-697, a determination not contested by the 

applicant.  EX1005, 659-676.  

Moreover, as explained above, see §VI.B.1, it would have been obvious to 

include the hybrid motion and vision registrations techniques of Azuma in 

Roberts/Dobbie.  EX1002,¶106.  Dr. Turk explains that a Skilled Artisan would 

have been motivated to use this Azuma technique in Roberts/Dobbie precisely 

because of the problem of “phase shift[ing]” or drift in gyro sensors.  

EX1002,¶¶111, 199. 

Accordingly, Claims 3, 17, and 31 are satisfied by Roberts/Dobbie/Azuma, 

with or without Zitová. EX1002,¶¶199, 328, 366. 

 Claims 13, 27 and 41 
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To the extent one might argue that these claims is not expressly disclosed in 

Roberts/Dobbie, it would have been obvious to include this functionality in view of 

Azuma for the reasons already demonstrated.  See §V.G.   Azuma discloses that 

with the augmented view provided by his invention, a soldier could look through a 

pair of augmented binoculars and see electronic battlefield information directly 

superimposed upon his view of the real world (labels indicating hidden locations of 

enemy forces, land mines, locations of friendly forces, and the objective and the 

path to follow).  EX1015, [0112].  Dr. Turk explains that a Skilled Artisan would 

have been motivated to include such functionality in order to more closely 

associate the graphic indicia with their corresponding real world objects and 

thereby avoid confusing the soldier as to which real world object the graphic 

indicia applies to. EX1002,¶304. 

In addition, during prosecution the examiner identified this same disclosure 

of Azuma as satisfying this claim element, EX1005, 700-702, a determination that 

was not disturbed by the board’s ruling.  EX1005, 724; EX1002,¶305. 

Thus, claims 13, 27, and 41 are satisfied by Roberts/Dobbie/Azuma, with or 

without Zitová.  EX1002,¶¶304-305, 348, 386.  

D. Claims 3, 17, and 31 are Unpatentable based on 
Roberts/Dobbie/Azuma in view of Temovskiy with or without 
Zitová 

 Motion Based Rotation 
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To the extent one may argue that Roberts/Dobbie alone (or as combined 

with Azuma, with or without Zitová) does not disclose or render obvious this claim 

element, it also would have been obvious in light of United States Published Patent 

Application 2009/00403308 to Temovskiy (“Temovskiy”) (EX1008). Temovskiy 

was filed on January 15, 2007 and published under 35 U.S.C. § 122(b) on 

February 12, 2009, EX1008, Face, and is therefore prior art under §102(e). 

EX1002,¶181. 

Temovskiy corrects the rotational orientation of a weapon-mounted camera 

feed based on sensor data from a head- and weapon-mounted orientation sensor.  

In particular, in Figure 22 Temovskiy discloses a method to correct the orientation 

of images from an image sensor. EX1008, Fig.22; EX1002,¶182. 
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EX1008, Fig.22. 

In block 703, the computer receives sensor data from “head” and “weapon” 

mounted sensors. EX1008, Fig.22.  Each sensor may include “any of a number of 

rotational orientation sensors or inclination sensors to show deviation from the 

upright direction (e.g., Inclinometers, gyroscopes and magnetometers and 

combinations thereof).”  EX1008, 0063.  The sensors therefore report “axis or 3 
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angle data for the position of the head and/or weapon (e.g., yaw, pitch and roll),”  

EX1008, [0073], and are thus comparable to the sensors used in Roberts and the 

230 Patent. EX1002,¶183. 

In block 705 of Figure 22, the processor calculates “rotational correction” 

(denoted gamma) based on the received motion data (“using the received motion 

data”).  EX1008, [0072].  Angle Alpha represents the rotation of the head-mounted 

sensor; while angle Beta represents the rotation of the weapon-mounted sensor.  

EX1008, [0072].  Therefore, the images from the weapon-mounted image sensors 

(“second video source image portion”) are rotated by the rotational correction 

factor gamma (“an amount by which the second video source image portion should 

be rotated”), EX1008, [0072], where gamma is based on angle Alpha (“relative to 

the first video source image portion”).  EX1008, [0072]; EX1002,¶184. 

Using this technique, Temovskiy is able to display the images from the 

weapon-mounted image sensor “in an orientation that is substantially equivalent to 

the world coordinate system orientation (i.e., displaying an image or images as an 

upright image or images)” — i.e., “so that the second video source image portion 

is in registration with areas of the first video source image portion adjacent to the 

corresponding region.”  EX1008, [0074].  Therefore, Temovskiy discloses this 

element of claims 3, 17, and 31. EX1002,¶¶185, 328, 366. 
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In the combination, the methods of rotational correction, based on motion 

data from Temovskiy, would be integrated into the existing registration program of 

Roberts, such that the video images from the cameras of Dobbie are rotationally 

corrected, based on the sensor data received from the sensors of Roberts. 

EX1002,¶186. 

It would have been obvious to further include Temovskiy in each of the 

combined systems recited above because Temovskiy is also analogous art — i.e., 

because each is generally in the field of combining image information from 

multiple sources.  §V.G; EX1002,¶¶87,100,107; EX1008, Abstract.  Temovskiy is 

additionally reasonably pertinent to the problem addressed by the 230 Patent — 

i.e., the problem of combining and displaying video from diverse sources to the 

user, particularly in the context of night or thermal vision.  §V.G; 

EX1002,¶¶87,100,107; EX1008, Abstract; EX1002,¶187. 

Moreover, the combination would have been obvious because it would have 

been a further arrangement of old elements, EX1002,¶¶88,101,108, (i.e., the 

rotation correction system of Temovskiy) performing the same function it had been 

known to perform, id., (Correcting image orientation based on received motion 

data) and yielding no more than one would expect from such an arrangement, id., 

(a registered display of multiple images on a display, where the displayed images 

are corrected to compensate for rotation).  Thus, Dr. Turk explains that a Skilled 
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Artisan could therefore, have readily made this combination, without undue effort 

or experimentation and with a reasonable expectation of success. EX1002,¶188. 

A Skilled Artisan would have been motivated to make the combination for 

the same reasons set forth above, i.e., by rotating the video images the combined 

system would create a more accurate representation of the environment, increasing 

the soldier’s situational awareness, lethality and responsiveness, EX1008, [0006], 

and it would have been common sense to do so since the data to do so was 

available and proper registration of the two images was the goal of the system. 

EX1002,¶189. 

A Skilled Artisan would have further been incentivized to include 

Temovskiy in the combinations above based on the teachings of Temovskiy.  For 

example, Temovskiy teaches “that the human brain naturally processes objects 

(especially moving objects) within an image or series of images more easily when 

they appear in an upright orientation.”  EX1008, [0006]. EX1002,¶190. 

Thus, claims 3, 17, and 31 are satisfied by Roberts/Dobbie and  

Roberts/Dobbie/Azuma, in view of Temovskiy, with or without Zitová.  

EX1002,¶¶181-190, 328, 366. 

E. Claims 14, 28, and 42 are Unpatentable based on 
Roberts/Dobbie/Azuma in view of Feyereisen with or without 
Zitová 
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Claim 14, 28, and 42 recite “wherein the graphic indicia include icons, and 

wherein the sizes of the icons are scaled based on distances between the system 

and the external objects about which the icons provide information.” 

U.S. Patent Application Publication 2007/0001874 to Feyereisen, et al. 

(“Feyereisen”) (EX1019), which was filed on Jun 29, 2005 and published on 

January 4, 2007, is prior art to the 230 Patent under §102(a) and (e).  

EX1002,¶310. 

Feyereisen discloses a system for display traffic targets and traffic data that 

is displayed in a conformal perspective.  Moreover, the traffic targets have 

“different sizes indicating the relative distance to each target.”  EX1019, [0018]; 

EX1002,¶307.  
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EX1019, Fig.1. 

For example in the figure above, target (102-2) (“the graphic indicia include 

icons”) is larger than targets (102-1) and (102-3), because the (102-2) target in 

closer to the aircraft then the others.  EX1019, [0018].  Feyereisen explains that 

using “a finite set of layers” where each layer is associated with a specific distance, 

the icon size changes as the associated object gets closer to or further from the 

target (“wherein the sizes of the icons are scaled based on distances between the 



IPR2019-01359 Petition for Inter Partes Review of U.S. Patent No. 9,229,230 

82 

system and the external objects about which the icons provide information.”).  

EX1019, [0018]; EX1002,¶308. 

Moreover, during prosecution the examiner identified this same disclosure 

of Feyereisen as satisfying this claim element, EX1005, 706, a determination that 

was not disturbed by the board’s ruling. EX1005, 724; EX1002,¶309. 

Further, it would have been obvious to further include Feyereisen in the 

combinations discussed above. In the combinations, Feyereisen would contribute 

his method of resizing and scaling images based on their distance from the user.  

§V.E; V.F; V.F; EX1002,¶311.  

 These combinations would have been obvious for several reasons.  

Feyereisen is further analogous art to the 230 Patent because each is generally in 

the field of combining image information from multiple sources and more 

specifically the field of projecting video information on a head-mounted display.  

See §V.E; V.F; V.F; EX1002,¶¶87, 100, 107; EX1019, Abstract.  Feyereisen  also 

pertains to the problem of combining and displaying video from diverse sources to 

the user, particularly in the context of night or thermal vision.  See §V.E; V.F; V.F; 

EX1002,¶¶87; 100; 107; EX1018, [0045]. EX1002,¶312. 

Moreover, the combination would have been obvious because it would have 

been a further arrangement of old elements (the video image combining techniques 

of Dobbie, the system of Roberts, the registration techniques of Azuma, the 
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graphical indicia of Feyereisen) with each performing the same function it had 

been known to perform (fusing image information from two cameras for display on 

a head-mounted display; registering weapon-mounted image information with a 

soldier’s FOV based on head and weapon-mounted sensor data, using hybrid 

registration techniques and graphical indicia) and yielding no more than one would 

expect from such an arrangement (a registered display of multiple images on a 

display).  A Skilled Artisan could therefore have readily made this combination, 

without undue effort or experimentation.  Moreover, it would have been obvious to 

further include Zitová in the combination because it involved combining additional 

old elements (image registration) performing known functions (combining images 

from remote modalities, or locations), and yielding no more than one would expect 

from such an arrangement (a registered display of multiple images on a display). 

EX1002,¶313. 

Moreover, a Skilled Artisan would have been motivated to include 

Feyereisen in the combinations discussed above, because of the teachings of 

Feyereisen.  For example, Feyereisen explains that systems which do not resize 

graphical indicia based their relative distances “limits the operator’s ability to 

make a quick determination of which targets pose the greatest threats to the craft,” 

which may be “crucial to successful navigation of the craft.”  EX1019, [0003].  
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Therefore, a Skilled Artisan would be incentivized to include the indicator 

rescaling methods of Feyereisen in the combined system. EX1002,¶314. 

Thus, claims 14, 28, and 42 are satisfied by Roberts/Dobbie/Azuma, in view 

of Feyereisen, with or without Zitová.  EX1002,¶¶310-314, 350, 388. 

VII. Conclusion 

Petitioner respectfully requests that Trial be instituted and that claims 1-3, 

12-17, 26-31, and 40-42 be canceled as unpatentable. 
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