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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of Jed Margolin
Serial No.: 11/736,356 Examiner: Ronnie M. lelam
Filed: 04/17/2007 Art Unit;: 3664

For: SYSTEM AND METHOD FOR SAFELY FLYING UNMANNED ERIAL VEHICLES
IN CIVILIAN AIRSPACE

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

RESPONSE

Dear Sir:

In response to the Office Action mailed Septemihe?010, please consider the following

remarks.

Section 1. General Summary

Claims 1 - 14 were rejected solely under 35 U.§1D3(a) as being obvious by combining U.S.
Patent 5,904,724 (“Margolin ‘724”) and publishedd?é Application US 2005004723 (“Duggan”).
Applicant will show that the Examiner has failed burden of establishingpima faciecase of
obviousness.

a. The Examiner has failed to distinctly point atere all of the claim elements and

limitations of Applicant’s claims are present irettwo cited references.
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b. The Examiner has mischaracterized the two ciéetences as teaching all of the claim
elements and limitations of Applicant’s claims, whbey do not.

c. The present Applicant is the named inventor io& af the Examiner’s cited references
(U.S. Patent 5,904,724).

Section 2 - Detailed Response

Part A - Examiner’s Detailed Action Paragraph 2

2.

Claims 1-14 are rejected under 35 U.S.C. 10&apeing unpatentable over Margolin

(5904724) in view of Duggan et al (US 2005004723).

Regarding claim 1, Margolin (abstract; figs. 1-@t.@, lines 8-67; col. 4, lines 1-67; col. 5, k-

67) discloses a system for safely flying an unmdraeial vehicle in civilian airspace comprising

(a) a ground station 400 (fig. 1 & 4) equippedwatsynthetic vision system (figs. 1 &3; col. 4,

lines 1 to col. 5, lines 67);

(b) an unmanned aerial vehicle 300 (figs. 1 &3)atde of supporting said synthetic vision

system (305, 306, 307, 311 on aircraft; col. 33i8-67; col. 4, lines 1-67; col. 5, lines 1-67);

(c) aremote pilot 102 operating said ground @tediO0 (figs. 1&4; col. 3, lines 8-67; col. 4,
lines 1-67; col. 5, lines 1-67);

(d) a communications link between said unmannedlaeshicle 300 and said ground station
400;

B

(e) a system onboard said unmanned aerial veB@fldor detecting the presence and position

of nearby aircraft (305, 306, 307, 311 on aircrafty communicating this information to saio
remote pilot 102 (col. 3, lines 8-67; col. 4, line$7; col. 5, lines 1-67);

whereas said remote pilot uses said syntheticrvisystem (305, 306, 307, 311 on aircraft) t
control said unmanned aerial vehicle 300 durinigadt selected phases of the flight of said

unmanned aerial vehicle.

|}
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Applicant Responds.

MPEP 8§ 2142 states under the headt®J ABLISHING A PRIMA FACIE CASE OF
OBVIOUSNESS

a. **>The key to supporting any rejection under 35 U.S.C103is the clear articulation of the

reason(s) why the claimed invention would have beasbvious The Supreme Court in KSR
International Co. v. Teleflex Inc., 550 U.S. , , 82 USPQ2d 1385, 1396 (2007) noted that the

analysis supporting a rejection under 35 U.3@3 should banade explicit The Federal Circuit

has stated thatéjections on obviousness cannot be sustained withere conclusory

statements: instead, there must be some articulateaéasoning with some rational

underpinning to support the legal conclusion of obmusness' In re Kahn, 441 F.3d 977, 988, 78
USPQ2d 1329, 1336 (Fed. Cir. 2006). See also KSR\bS. at  , 82 USPQ2d at 1396 (quoting
Federal Circuit statement with approval). <

{Emphasis added}

The Examiner has cited lengthy passages in theeatspection and made conclusory statements as
to their contents.

Examiner:
Regarding claim 1, Margolin (abstract; figs. 1-@t. @3, lines 8-67; col. 4, lines 1-67; col. 5,
lines 1-67) discloses a system for safely flyinguamanned aerial vehicle in civilian airspace

comprising:

Applicant:

In Margolin *724: Column 3, lines 8-67; Column #hds 1-67; and Column 5, lines 1-67 form a
continuous passage from Column 3, line 8 to Col&mime 67. This passage of approximately
1619 words forms the core of the Margolin ‘724 DHIBD DESCRIPTION. The remainder of the
Margolin ‘724 DETAILED DESCRIPTION teaches additariopics such aslight Control (with
headingslight Control Direct Control Non-Remotely Piloted Vehicl€mputer Mediated Non-
Remotely Piloted VehicleSecond Order Flight Control ModEirst Order Flight Control Mode
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{See Column 6, line 19 - Column 8, line 3}, thetigas of a Control Panel (See Column 8, line 64
- Column 9, line 18}, the use of a Head-Mountedplag {See Column 9, lines 19 - 32}, the use of
the invention for training {See Column 9, lines-383}, andThe Database{See Column 9, line 64

- Column 10, line 50.}

The Examiner cites Figures 1 - 7 in Margolin ‘7Z#ese constitute all the figures in Margolin
724.

The Examiner also cites the Abstract in Margolig47According t®608.01(b) Abstract of the
Disclosure [R-7]:
37 CFR 1.72 Title and abstract.
M——
(b) A brief abstract of the technical disclosurehia specification must commence on a
separate sheet, preferably following the claimslenthe heading "Abstract" or "Abstract of
the Disclosure." The sheet or sheets presentinglifgact may not include other parts of the
application or other material. The abstract in ppliaation filed under 35 U.S.C. 111 may not

exceed 150 words in length. The purpose of theaatiss to enable the United States Patent

and Trademark Office and the public generally tedrine quickly from a cursory inspection

the nature and qist of the technical disclosure.

{Emphasis added}

The popular interpretation of 608.01(b) is that paepose of the Abstract is to provide search
terms. In any event, the Abstract in Margolin “&#3ks not say anything about civilian airspace.

The Examiner has made a conclusory statement leatieg the title of Applicant’s invention
(leaving out the words “and method”) and citing toee of the DETAILED DESCRIPTION in
Margolin “724.

In the remaining sections of the Examiner’s refcf Applicant’s Claim 1 he asserts that he has

found all of the elements and limitations of Applit’'s invention.
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It is not surprising that some of the elements pplicant’s invention are present in Margolin ‘724
since Margolin ‘724 is probably the pioneering pater the use of what is now callsginthetic
visionin remotely piloted aircraft (now commonly callddmanned Aerial Vehicles) and

Applicant’s present invention uses synthetic visasran element.

However, there are limitations in Applicant’s currénvention that are not present in Margolin
724.

Examiner:

whereas said remote pilot uses said syntheticrvisystem (305, 306, 307, 311 on aircraft) to
control said unmanned aerial vehicle 300 durinigadt selected phases of the flight of said

unmanned aerial vehicle.

{From Applicant’s Claim 1}

References 305, 306, 307, 311, and 300 come frorgd¥a ‘724 Figure 3 which shows the
structural elements in Margolin ‘724 Remote Airefdhit 300. There is nothing in these structural
elements which show that synthetic vision is usidihg at least selected phases of the flight of

said unmanned aerial vehicle.”

The Examiner has not shown that this limitatiotaisght in Margolin ‘724. He has only made a

conclusory statement.

AlthoughKSRmay have loosened the required reasoning thato@mamployed for combining prior
art references in an obviousness rejection, theniher must still provide a factual basis for eath o
the claimed features of a rejected claim. MPER3Z13lentitled All Claim Limitations must be
Considered states: “all words in a claim must be considdrepidging the patentability of that
claim against the prior artlh re Wilson 424 F.2d 1382, 1385, 165 USPQ 494, 496 (CCPA)970

If an examiner fails to address all of the recottas of a rejected claim,@ima faciecase of
obviousness has not been established because deficiancy fails to satisfy the evidentiary
requirements articulated by the Supreme CoukiSR(e.g. “the key to supporting any rejection
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under 35 U.S.C. 103 is the clear articulation ef tbason(s) why the claimed invention would have

been obvious” and that “a rejection under 35 U.3@3 should be made explicit.”)

The BPAIin a recent decisiorEk parte Wehling et algtated (with emphases added}:

“the dispositive issue in this casenbether the Examiner has explicitly articulated a pima
facie case of obviousness which addresses all of thmitations of the claimed invention” The
BPAI was guided by the following legal principles:

“When determining whether a claim is obvious, amafEier must make ‘a searching comparison of
the claimed invention — including all its limitatis — with the teachings of the prior ath’re

Ochiai, 71 F.3d 1565, 1572 (Fed. Cir. 1995) (emphasie@dd hus, ‘obviousness requires a
suggestion of all limitations in a claimMCFMT, Inc. v. Yieldup Int’l. Corp.349 F.3d 1333, 1342
(Fed. Cir. 2003) (citingn re Royka490 F.2d 981, 985 (CCPA 1974)). Furthermor& 3R Int’l

Co. v. Teleflex In¢550 U.S. 398, 418 (2007) (citimig re Kahn 441 F.3d 977, 988 (Fed. Cir.

2006), the Supreme Court noted that ‘[t]o facigtegview, this [obviousness] analysis should

be made explicit.” Ex parte Wehling et glAppeal No. 2009-8111 (BPAI))

The BPAI inEx Parte Wehling et aheld that “absent a fact-based analysis whichi@ttp
compares all the limitations of the claimed inventwith the combined teachings of Gioffre and
Rockliffe, we are constrained to reverse the r@aadf claims 1, 21, 29, and 31 and the claims

dependent thereon under § 103 over the combinetlitegs of Gioffre and Rockliffe.”

Note thatEx Parte Wehling et alAppeal 2009-008111, Application 10/743,118) wasdkxt May
17, 2010. According to the BPAI online databaseddesion was issued 10/19/2010 which is after

the mail date of the Examiner’s rejection (9/1/2010

Examiner’s Detailed Action Paragraph 2ZContinued)

The Examiner continues

Margolin did not disclose that the vehicle is flousing an autonomous control system.
However, Duggan teach of a system for safely flgimginmanned aerial vehicle in civilian
airspace comprising:

a ground station controlling an unmanned aerialicih(sec. 0352, 00353), wherein
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during phases of a flight of an unmanned aerialicleHUAV, sec 0318, 0322, 0353) when a
synthetic vision (sec. 0356, 0365, 0388, 0390pisired to control said unmanned aerial

vehicle said unmanned aerial vehicle is flown usingautonomous control system (autopilot,
sec 0346 to 0350, 0390-0329).

Therefore, it would have been obvious to one aharg skill in the art at the time the

invention was made to modify Margolin as taughbDioggan for the purpose of incorporating

an autopilot to ensure smooth transitions (Duggbateact, sec 0014, 0085, 0086).

The different embodiments in both prior arts arenbmable as it would be obvious to

ngsic] having ordinary skill in the art.

(Applicant assumes Examiner meant to saye‘ different embodiments in both prior arts are

combinable as it would be obvious teechaving ordinary skill in the art.)

The Examiner has mischaracterized Duggan.

Examiner

Duggan

Margolin did not disclose that the|
vehicle is flown using an
autonomous control system.
However, Duggan teach of a

system for safely flying an

unmanned aerial vehicle in civilianindependent and implements an application prograerface

airspace comprising:

a ground station controlling an
unmanned aerial vehicle (sec.
0352,

00353),

[0352]

station (also referred to as the ground contradicstaor GCS)

In one aspect of the present inventionperator

is designed to accommodate command and controludipie
vehicles or a single vehicle by a single operdtoaccordance

with one embodiment, the ground control statioplagform

that provides windowing and communications intezfae.qg.,
the platform is implemented in Open Source wxWingow
API). The underlying operating system is illustvaty
masked and enables a developer to code in a high le

environment.

[0353] In one embodiment, the ground control statio

incorporates several specialized user interfaceeajuts
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wherein during phases of a flight
of an unmanned aerial vehicle
(UAV, sec 0318,

0322,

designed to effectively support a single operasked to
control multiple vehicles. The GCS also illustrativsupports
manual control and sensor steering modes. In threiata
control mode, the operator can assume control atytad the
vehicles individually from the ground control statiat any
time in flight. In the sensor steering mode, a gkshwill
autonomously fly in the direction the operator ismally
pointing the on-board imaging sensor (e.g., operagws
video output from a digital camera on a TV integac
computer screen display, etc.). A custom dataink
illustratively, utilized to support a two-way trdasof data
between the ground control station and the UAVtesE
design concepts together provide a flexible, migdtyzhicle
control system. The details of the concepts areudsed

below.

[0318] If the pilot chooses a surveillance locatautside the
total FOV, then the outer loop guidance will illedtvely
follow a command-to-LOS mode guide law until the WA
flight path points toward the target. Once the mekstaring-
point comes within a minimum range threshold, thielgnce
automatically trips into a loiter pattern (eith@nstant-radius
or elliptical) to maintain a station with a singdey-click while
he/she conducts other activities. FIGS. 22A & 2@&ether

demonstrate the surveillance-point approach sagnari

[0322] In accordance with one aspect of the pressention,
sensor-slave mode commands are generated by an
autonomous line-of-sight driven function, in whitte
command objectives are generated by the necessitibe

function rather than by an operator. For exampfanation
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0353)

when a synthetic vision (sec. 035

0365,

designed to command a raster-scan of a particutaedlance
area, or a function designed to scan a long a ragadould be
used to generate sensor slave commands. Anothempéxas
a function designed to generate line-of-sight comas&or

UAV-to-UAV rendezvous formation flying.

[0353] In one embodiment, the ground control statio
incorporates several specialized user interfaceeajuts
designed to effectively support a single operaskeéd to
control multiple vehicles. The GCS also illustrativsupports
manual control and sensor steering modes. In threiata
control mode, the operator can assume control atytad the
vehicles individually from the ground control statiat any
time in flight. In the sensor steering mode, a gkshwill
autonomously fly in the direction the operator ismally
pointing the on-board imaging sensor (e.g., operagws
video output from a digital camera on a TV integac
computer screen display, etc.). A custom dataink
illustratively, utilized to support a two-way trdasof data
between the ground control station and the UAVtesE
design concepts together provide a flexible, migdtyzhicle
control system. The details of the concepts areudsed

below.

§,0356] a synthetic vision display

[0365] The two video monitors are illustrativelyealsto
display real-time data linked camera imagery fram &ir
vehicles having cameras (of course, fewer, moreae of
the vehicles might have cameras and the numbeoaftor

displays can be altered accordingly). In accordavite one




Jed Margolin Serial Number: 11/736,356 Filed: 04/17/2007 Sheet 10 of 241
Examiner: Ronnie M. Mancho Art Ur8664

0388,

0390) is not used to control said
unmanned aerial vehicle said
unmanned aerial vehicle is flown
using an autonomous control

system

embodiment, camera imagery is recorded on videstape
during a mission. In accordance with one embodiitéet
two repeater displays are used to provide redundawms of
the GUI and synthetic vision display. The laptdpstratively

serves as a GUI backup in the event that the maihf&ls.

[0388] In one aspect of the present invention, lsgti¢ vision
display technical approach of the present invensdrased
upon integrating advanced simulated visuals, oaigyn
developed for training purposes, into UAV operadgion
systems. In accordance with one embodiment, thelated
visuals are integrated with data derived from treugd
control station during flight to enable real-timathetic

visuals.

[0390] In one aspect of the present invention,ugloGUI
display 2622, an operator can maintain a variablellof
control over a UAV, from fully manual to fully automous,
with simple user-friendly inputs. For example, rif @perator
decides to divert a UAV to a new route, the operh&s a
plurality of options to select from. The followirgge examples
of some of the options that an operator has. Thkiled in
the art should recognize that this is not an exinabst. In
one embodiment, the operator could graphically it
existing route on mission situation display 262%ldging a
waypoint or orbit pattern in the vicinity of a desi target
region. Prior to accepting the edited route, thetrod system
evaluates the revised route against the vehicl®mpeance
capability as well as terrain obstructions. If tbate is within
acceptable bounds, the control system registemnndubfied

route and maneuvers the vehicle accordingly. Irtreero
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(autopilot, sec 0346 to 0350,

embodiment, the operator could select a park mode o
selections pane 2630. After selected, the conyrsikesn
gueues the operator to click the location of araphical size
(via a mouse) the desired orbit pattern in whiahwahicle
will fly while "parked" over a desired target. In@her
embodiment, the operator can select a manual dantrde
on selections pane 2630. By selecting RDC (remote
directional command), for example, the control sgst
controls the UAV into a constant altitude, headangl speed
flight until the operator instructs a maneuver. Wim RDC
mode, the operator can either pseudo-manuallytdinec
UAV using the control stick (e.g. joystick) or tbhperator can
program a fixed heading, altitude and speed usiagontrol

options provided in selections pane 2630.

[0346] In accordance with one embodiment, an exampl
translation layer implementation will now be prosetd After
the guidance algorithms execute, the outputs arsiated to
the native vehicle autopilot commands. The equatim@iow
provide example kinematic translations from thedguace
acceleration commands to native vehicle autopbotmands.
These equations demonstrate the principal thatiehiotion
is activated through acceleration. The methodsvhabus
vehicles employ to generate acceleration are numsgfmank
angle autopilot, acceleration autopilot, headingticd
autopilot, altitude control autopilot, etc). Sirtbe control
algorithms described herein generate accelerabom@ands
that can be kinematically translated into any elsthnative
autopilot commands, the guidance algorithms trubvige a
generalized library of control laws that can coh#moy vehicle

through that vehicle's native atomic functions. dufious
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acceleration control techniques enable VACS tolmgirze
control commands for any vehicle, including ailQwnd, or
sea-based. 35 a v = vertical plane acceleratiomtm a h =
horizontal plane acceleration command =tan - h@ar ) =
bank angle commanda T =av 2 + a h 2 =total body
acceleration command . = a h V = turn rate commanid- 1
+.t=heading command .= (av-g) V = fliglath rate
commandi=i-1+.t=flight path angle commdnd=V
sin () = climb rate command hi =hi=1 + h= altitude

command Eq . 57

[0347] Additional functionality that can be enabiadc
translation layer is means for discouraging or prévmg an
operator (e.g., the human or non-human operaterfatding
the VACS architecture) from overdriving, stalliray, spinning
the vehicle frame. This being said, limiting alglonms can

also be employed in the guidance or autopilot fionst

[0348] X. Autopilot

[0349] As has been addressed, the present inveistioot
limited to, and does not require, a particular piltd system.
The control system and architecture embodimentiseof
present invention can be adapted to accommoddtealyr

any autopilot system.

[0350] For the purpose of providing an example, an
illustrative suitable autopilot software systemlwibw be
described. The illustrative autopilot system incvgtes a
three-axis design (pitch and yaw with an attitudetml loop

in the roll axis) for vehicle stabilization and dance
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0390-0329).

command tracking. The autopilot software desigoiporates
flight control techniques, which allow vehicle cooit
algorithms to dynamicallyadjust airframe stabilization
parameters in real-time during flight. The fligloneputer is
programmed directly with the airframe physical pas, so
that it can automatically adjust its settings vakianges in
airframe configuration, aerodynamic properties,/antlight
state. This provides for a simple and versatilegtesand
possesses the critical flexibility needed when stijents to
the airframe configuration become necessary. Trezttoop
design includes angular rate feedback for stability
augmentation, attitude feedback for closed-lodinstss, and
acceleration feedback for command tracking. In widi an
integral controller in the forward loop illustragily provides
enhanced command tracking, low frequency disturdanc
rejection and an automatic trim capability.

{The Examiner may have meant 0390-0392. Otherwise t
range is not credible}

[0390] In one aspect of the present invention,ugtoGUI
display 2622, an operator can maintain a variablellof
control over a UAV, from fully manual to fully automous,
with simple user-friendly inputs. For example, rif @perator
decides to divert a UAV to a new route, the operh&s a
plurality of options to select from. The followirgge examples
of some of the options that an operator has. Thkiled in
the art should recognize that this is not an exinaBst. In
one embodiment, the operator could graphically it
existing route on mission situation display 262%ldging a
waypoint or orbit pattern in the vicinity of a desi target

region. Prior to accepting the edited route, thetrod system
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evaluates the revised route against the vehicleimeance
capability as well as terrain obstructions. If tbate is within
acceptable bounds, the control system registemnduified
route and maneuvers the vehicle accordingly. Irtreero
embodiment, the operator could select a park mode o
selections pane 2630. After selected, the conysikesn
gueues the operator to click the location of araphical size
(via a mouse) the desired orbit pattern in whiahwahicle
will fly while "parked" over a desired target. In@her
embodiment, the operator can select a manual dantrde
on selections pane 2630. By selecting RDC (remote
directional command), for example, the control sgst
controls the UAV into a constant altitude, headangl speed
flight until the operator instructs a maneuver. Wim RDC
mode, the operator can either pseudo-manuallytdinec
UAV using the control stick (e.g. joystick) or thperator can
program a fixed heading, altitude and speed usiagontrol

options provided in selections pane 2630.

[0391] The described Intelligent displays with stneaariables
represent an effective approach to actively disptay
information for different types of vehicles. Howeya
problem can arise when a new vehicle is integrattedthe
ground control station with a completely foreigmeoand
and control interface. Under these circumstantesgtound
control station is not concerned about displayiatadbut is
tasked to provide a command and control interfacéhie
operator to perform the required operations. Thrsuadrum
is the motivation for another embodiment of thespre
invention, namely, the integration of vehicle sfieganels in

the ground control station.
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Therefore, it would have been
obvious to one of ordinary skill in

the art at the time the invention

[0392] In one embodiment, a generic vehicle cl&¢Qq) is
illustratively a software component that providegjaid
development environment API to add new vehiclesdasand
types to the ground control station. The GVC also
illustratively serves as a software construct #hlaws the
inclusion of multiple vehicles within the groundntool
station framework. One of the variables in the egagilon is a
vector of pointers to a generic vehicle class. Tibtss
constructed by allocating new specific vehicles astdrning
a type case to the base generic vehicle class. Whemw
vehicle is integrated into the ground control statithe
generic vehicle class provides all of the virtualdtions to
integrate with system control components (e.gntegrate
with a map display, a communications package, PCIG
imagery and/or appropriate display windows). An amant
object in the application framework is illustratiy@ pointer
to the current vehicle generic class. When the ssséches
vehicles, this pointer is updated and all dispignab the
appropriate smart variables from the pointer tortbe base
class. This is the mechanism by which windows imiatedy
update to the current vehicle information whenekieruser
switches vehicles. The default windows use thetpoito the
current vehicle to grab information. In this mannethe user
switches to a new vehicle with a different set affadink
variables, that fact is immediately apparent ondisplay

windows.
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was made to modify Margolin as

taught by Duggan for the purpose

of incorporating an autopilot to
ensure smooth transitions (Dugg
abstract, sec 0014, 0085, 0086).
The different embodiments in
both prior arts are combinable as
would be obvious to ne [sic]

having ordinary skill in the art.

nAbstract

Embodiments are disclosed for a vehicle contralesysand
related sub-components that together provide aratgrewith
ita plurality of specific modes of operation, whereamious
modes of operation incorporate different levelsaonomous
control. Through a control user interface, an ofperean
move between certain modes of control even afteicle
deployment. Specialized autopilot system componamds
methods are employed to ensure smooth transitietvegen
control modes. Empowered by the multi-modal control
system, an operator can even manage multiple \eshicl

simultaneously.

[0014] Embodiments of the present invention pertaia
hierarchical control system, user interface systamd, control
architecture that together incorporate a broadearigiser-
selectable control modes representing variabldsenfe
autonomy and vehicle control functionality. A uedi
autopilot is provided to process available modeksrande
transitions. An intelligence synthesizer is illagively
provided to assist in resolving functional conflieind
transitioning between control modes, although @erta
resolutions and transitions can be incorporateekcty into
the functional sub-components associated with itfereint
control modes. In accordance with one embodiméinh@des
and transitions are funneled through an accelerdtased
autopilot system. Accordingly, control commands and

transitions are generally reduced to an acceleragator to
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be processed by a centralized autopilot system.

[0085] As will be discussed in greater detail beltihne
control system and architecture embodiments optheent
invention essentially enable any autopilot des@sitpport
control of a vehicle in numerous control modes #rat
executed with switches between modes during flight.
control modes are supported even in the presensensor
errors, such as accelerometer and gyro biasesrdiistness
is at least partially attributable to the fact ttreg closed-loop
system, in all control modes, is essentially slaiedn inertial
path and, hence, the sensor biases wash out alaed loop,
assuming the biases are not so grossly largettegtimduce
stability problems in the autopilot system. Furthere, winds
are generally not an issue in the overall conithkesne in that
the flight control system will regulate to the inak path,
adjusting for winds automatically in the closeddo&Given
the precision afforded by inertial navigation aidgdGPS
technology, inertial path regulation offers a higaffective
and robust UAV control approach. Generally speakiing
autopilot system functions such that winds, medidnyden
turbulence levels, sensor errors, airframe aeradymand
mass model parameter uncertainties, servo nonripdgalew
rate limits, etc.), and various other atmosphemit @oise
disturbances will non have a critically negativepant on

flight path regulation.

[0086] Component 408 receives commands generated by
component 404 and filtered by autopilot compon&. 4 he
commands received by component 408 are executed to
actually manipulate the vehicle's control surfadegopilot

component 406 then continues to monitor vehiclBiltation
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and/or command tracking, making additional commands

component 408 as necessary.

At the beginning of this subsection, the Examirssests, “Margolin did not disclose that the
vehicle is flown using an autonomous control systeimwvever, Duggan teach of a system for

safely flying an unmanned aerial vehicle in civiliairspace comprising: ...”

The Examiner’s statement, “However, Duggan teach ®fstem for safely flying an unmanned
aerial vehicle in civilian airspace comprising: .is"conclusory and is not supported by the

Examiner’s citations to Duggan.

In addition, none of the Duggan citations teach #ither synthetic vision or Duggan’s Variable
Autonomy System is used “during at least selecteses of the flight of said unmanned aerial

vehicle” which is a limitation in Applicant’s Clairh.

Duggan fails to teach the limitation that his Vat@Autonomy System is used during selected
phases of a UAV’s flight and Margolin ‘724 fails teach the limitation that synthetic vision is used
during selected phases of a UAV's flight. Therefdhe combination of Duggan and Margolin ‘724
does not read on Applicant’'s Claim 1.

As cited above by Applicant, MPEP 2143.08I“Claim Limitations must be Considered’ states:
“all words in a claim must be considered in judgihg patentability of that claim against the prior

art.” In re Wilson 424 F.2d 1382, 1385, 165 USPQ 494, 496 (CCPA 970

The Examiner has failed his duty under MPEP 214&08 in view ofWehling to present arima

facie case of obviousness for rejecting Applicant’s QIdi.

Examiner’s Regarding Claim 2 a claim dependent on Claim 1. Applicant has shthahClaim 1

is nonobvious. Therefore, und&t43.03 All Claim Limitations Must Be Considered Claim 2 is
non-obvious.
2143.03 All Claim Limitations Must Be **>Considerec [R-6]
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** "All words in a claim must be considered in judg the patentability of that claim against
the prior art."In re Wilson 424 F.2d 1382, 1385, 165 USPQ 494, 496 (CCPA 1%7é8n
independent claim is nonobvious un@érU.S.C. 103then any claim depending therefrom is
nonobviousin re Fing 837 F.2d 1071, 5 USPQ2d 1596 (Fed. Cir. 1988).

Examiner’s Regarding Claim 3 a claim dependent on Claim 1. Applicant has shthahClaim 1

is nonobvious. Therefore, under 2143A1BClaim Limitations Must Be Considered, Claim 3 is
non-obvious.
2143.03 All Claim Limitations Must Be **>Considerec [R-6]
** "All words in a claim must be considered in judg the patentability of that claim against
the prior art."In re Wilson 424 F.2d 1382, 1385, 165 USPQ 494, 496 (CCPA YL97én
independent claim is nonobvious un@érU.S.C. 103then any claim depending therefrom is
nonobviousin re Fing 837 F.2d 1071, 5 USPQ2d 1596 (Fed. Cir. 1988).

Examiner’'s Regarding Claim 4 a claim dependent on Claim 1. Applicant has shthahClaim 1

is nonobvious. Therefore, under 2143A1BClaim Limitations Must Be Considered, Claim 4 is
non-obvious.
2143.03 All Claim Limitations Must Be **>Considerec [R-6]
** "All words in a claim must be considered in judg the patentability of that claim against
the prior art."In re Wilson 424 F.2d 1382, 1385, 165 USPQ 494, 496 (CCPA YL97én
independent claim is nonobvious un@érU.S.C. 103then any claim depending therefrom is
nonobviousin re Fing 837 F.2d 1071, 5 USPQ2d 1596 (Fed. Cir. 1988).

Examiner:

Regarding claim 5, Margolin (abstract; figs. 1-@t. &, lines 8-67; col. 4, lines 1-67; col.

11%

5, lines 1-67) in view of Duggan disclose a systensafely flying an unmanned aerial vehicl
in civilian airspace comprising:

(&) a ground station equipped with a synthesoovi system;

(b) an unmanned aerial vehicle capable of supypsiaid synthetic vision system;

(c) aremote pilot operating said ground station;
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(d) acommunications link between said unmanmeeidlasehicle and said ground station;
e) asystem onboard said unmanned aerial vebictietecting the presence and position of
nearby aircraft and communicating this informatiorsaid remote pilot;
whereas said remote pilot uses said syntheticrvisystem to control said unmanned
aerial vehicle during at least selected phasdseofiight of said unmanned aerial vehicle, and
during those phases of the flight of said unmaraexthl vehicle when said synthetic vision
system is not used to control said unmanned aegfatle said unmanned aerial vehicle is flown
using an autonomous control system, and
whereas the selected phases of the thigbaid unmanned aerial vehicle comprise:
(&) when said unmanned aerial vehicle ikiwia selected range of an airport or other
designated location and is below a first speciéitdude;
(b) when said unmanned aerial vehicle isidatsaid selected range of an airport or othet

designated location and is below a second spealfiédde.

Applicant:

In Margolin ‘724: Column 3, lines 8-67; Column #hds 1-67; and Column 5, lines 1-67 form a
continuous passage from Column 3, line 8 to Col&imime 67. This passage of approximately
1619 words forms the core of the Margolin ‘724 DHIBD DESCRIPTION. The remainder of the
Margolin ‘724 DETAILED DESCRIPTION teaches additaropics such aslight Control (with
headingg-light Control Direct Control Non-Remotely Piloted Vehicl€mputer Mediated Non-
Remotely Piloted VehicleSecond Order Flight Control ModEirst Order Flight Control Mode
{See Column 6, line 19 - Column 8, line 3}, thettgas of a Control Panel (See Column 8, line 64
- Column 9, line 18}, the use of a Head-Mountedday {See Column 9, lines 19 - 32}, the use of
the invention for training {See Column 9, lines-383}, andThe Database{See Column 9, line 64
- Column 10, line 50.}

The Examiner cites Figures 1 - 7 in Margolin ‘7Z#ese constitute all the figures in Margolin
724,

The Examiner also cites the Abstract in Margolig47According t®608.01(b) Abstract of the
Disclosure [R-7]:
37 CFR 1.72 Title and abstract.
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*kkkk

(b) A brief abstract of the technical disclosurehia specification must commence on a
separate sheet, preferably following the claimsleurthe heading "Abstract” or "Abstract of
the Disclosure." The sheet or sheets presentinglibgact may not include other parts of the
application or other material. The abstract in ppliaation filed under 35 U.S.C. 111 may not

exceed 150 words in length. The purpose of theaatiss to enable the United States Patent

and Trademark Office and the public generally tedrine quickly from a cursory inspection

the nature and qist of the technical disclosure.

{Emphasis added}

The popular interpretation of 608.01(b) is that paepose of the Abstract is to provide search

terms. In any event, the Abstract in Margolin “t#es not say anything about civilian airspace.

The Examiner has made a conclusory statement leatieg the title of Applicant’s invention
(leaving out the words “and method”) and citing toee of the DETAILED DESCRIPTION in
Margolin ‘724.

In the remaining sections of the Examiner’s regcf Applicant’s Claim 5 he asserts that he has

found all of the elements and limitations of Applit’'s invention.

It is not surprising that some of the elements pplicant’s invention are present in Margolin ‘724
since Margolin ‘724 is probably the pioneering patier the use of what is now callsginthetic
visionin remotely piloted aircraft (now commonly callddmanned Aerial Vehicles) and

Applicant’s present invention uses synthetic visisran element.

However, there are limitations in Applicant’s currénvention that are not present in Margolin
‘724,

Examiner:
whereas said remote pilot uses said syntheticrvisystem to control said unmanned aerial

vehicle during at least selected phases of thketfo§ said unmanned aerial vehicle, and during
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those phases of the flight of said unmanned aegtaicle when said synthetic vision system is
not used to control said unmanned aerial vehigtelgamanned aerial vehicle is flown using an

autonomous control system, and

whereas the selected phases of the flight of samdamned aerial vehicle comprise:

(&) when said unmanned aerial vehicle is withéelacted range of an airport or other designated
location and is below a first specified altitude;

(b) when said unmanned aerial vehicle is outsaiti selected range of an airport or other

designated location and is below a second spealfi@dde.

The Examiner has not even attempted to show whesetlimitations are taught in Margolin ‘724.
As noted, he has cited the core of the Margolidd DETAILED DESCRIPTION, all of the
drawings, and the abstract. His rejection is pucelyclusory and does not follow the requirements
for making gprima facierejection required by MPEP § 2143 AB Claim Limitations Must Be
Considered KSR andWehling as well as MPEP 8§ 2182STABLISHING A PRIMA FACIE

CASE OF OBVIOUSNESS.

The Examiner continues:

Margolin did not disclose that the vehicle is flousing an autonomous control system.
However, Duggan teach of a system for safely flgimginmanned aerial vehicle in civilian
airspace comprising:

a ground station controlling an unmanned aerialicih(sec. 0352, 00353), wherein
during phases of a flight of an unmanned aerialicleHUAV, sec 0318, 0322, 0353) when a
synthetic vision (sec. 0356, 0365, 0388, 0390pisised to control said unmanned aerial
vehicle said unmanned aerial vehicle is flown usingautonomous control system (autopilot,
sec 0346 to 0350, 0390-0329).

Therefore, it would have been obvious to one oinarg skill in the art at the time the
invention was made to modify Margolin as taughDuggan for the purpose of incorporating

an autopilot to ensure smooth transitions (Duggbateact, sec 0014, 0085, 0086).
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The different embodiments in both prior arts arenbmable as it would be obvious to ne

having ordinary skill in the art.

Examiner Duggan

Margolin did not disclose that the| [0352] In one aspect of the present inventionpperator

vehicle is flown using an station (also referred to as the ground contrdicstar GCS)
autonomous control system. is designed to accommodate command and controldipie
However, Duggan teach of a vehicles or a single vehicle by a single operdtoaccordance
system for safely flying an with one embodiment, the ground control statioplaform

unmanned aerial vehicle in civilighindependent and implements an application progrdenface
airspace comprising: that provides windowing and communications intezfae.qg.,
a ground station controlling an | the platform is implemented in Open Source wxWingow
unmanned aerial vehicle (sec. API). The underlying operating system is illustvaty

0352, masked and enables a developer to code in a high le

environment.

00353), [0353] In one embodiment, the ground control statio
incorporates several specialized user interfaceeajuts
designed to effectively support a single operaiskeéd to
control multiple vehicles. The GCS also illustrativsupports
manual control and sensor steering modes. In threiata
control mode, the operator can assume control atytad the
vehicles individually from the ground control statiat any
time in flight. In the sensor steering mode, a gkshwill
autonomously fly in the direction the operator ismally
pointing the on-board imaging sensor (e.g., operagws
video output from a digital camera on a TV integac
computer screen display, etc.). A custom dataink
illustratively, utilized to support a two-way trdasof data
between the ground control station and the UAVtesE

design concepts together provide a flexible, migdtyzhicle
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wherein during phases of a flight
of an unmanned aerial vehicle
(UAV, sec 0318,

0322,

0353)

control system. The details of the concepts areudsed

below.

[0318] If the pilot chooses a surveillance locataurtside the
total FOV, then the outer loop guidance will illedtvely
follow a command-to-LOS mode guide law until the WA
flight path points toward the target. Once the mekstaring-
point comes within a minimum range threshold, thielgnce
automatically trips into a loiter pattern (eith@nstant-radius
or elliptical) to maintain a station with a singdey-click while
he/she conducts other activities. FIGS. 22A & 2@&ether
demonstrate the surveillance-point approach sagnari

[0322] In accordance with one aspect of the preseention,
sensor-slave mode commands are generated by an
autonomous line-of-sight driven function, in whitte
command objectives are generated by the necessitibe
function rather than by an operator. For exampfanation
designed to command a raster-scan of a particutaedlance
area, or a function designed to scan a long a rapdwuld be
used to generate sensor slave commands. Anotherpéxss
a function designed to generate line-of-sight comas&or

UAV-to-UAV rendezvous formation flying.

[0353] In one embodiment, the ground control statio
incorporates several specialized user interfaceequs
designed to effectively support a single operaskéed to
control multiple vehicles. The GCS also illustratiwsupports
manual control and sensor steering modes. In thruata
control mode, the operator can assume control atyhad the

vehicles individually from the ground control statiat any
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time in flight. In the sensor steering mode, a gkshwill
autonomously fly in the direction the operator ianually
pointing the on-board imaging sensor (e.g., operagws
video output from a digital camera on a TV integac
computer screen display, etc.). A custom dataink
illustratively, utilized to support a two-way trdasof data
between the ground control station and the UAVtesE
design concepts together provide a flexible, midtighicle
control system. The details of the concepts areudsed

below.

when a synthetic vision (sec. 03560356] a synthetic vision display

0365, [0365] The two video monitors are illustrativelyeasto
display real-time data linked camera imagery fram &ir
vehicles having cameras (of course, fewer, moreae of
the vehicles might have cameras and the numbeoaftor
displays can be altered accordingly). In accordavitte one
embodiment, camera imagery is recorded on videstape
during a mission. In accordance with one embodigtast
two repeater displays are used to provide redundams of
the GUI and synthetic vision display. The laptdpstratively
serves as a GUI backup in the event that the maihféls.

0388, [0388] In one aspect of the present invention, lsgtt vision
display technical approach of the present invensdrased
upon integrating advanced simulated visuals, oaigyn
developed for training purposes, into UAV operadiion
systems. In accordance with one embodiment, thelated
visuals are integrated with data derived from treugd

control station during flight to enable real-timathetic




Jed Margolin Serial Number: 11/736,356 Filed: 04/17/2007 Sheet 26 of 241
Examiner: Ronnie M. Mancho Art Ur8664

0390) is not used to control said
unmanned aerial vehicle said
unmanned aerial vehicle is flown
using an autonomous control

system

visuals.

[0390] In one aspect of the present invention,ugloGUI
display 2622, an operator can maintain a variablellof
control over a UAV, from fully manual to fully automous,
with simple user-friendly inputs. For example, iif @perator
decides to divert a UAV to a new route, the operhts a
plurality of options to select from. The followirsge examples
of some of the options that an operator has. Thkiled in
the art should recognize that this is not an exihaulst. In
one embodiment, the operator could graphically it
existing route on mission situation display 262%lkging a
waypoint or orbit pattern in the vicinity of a desi target
region. Prior to accepting the edited route, thetrod system
evaluates the revised route against the vehicleimeance
capability as well as terrain obstructions. If tbate is within
acceptable bounds, the control system registemndubfied
route and maneuvers the vehicle accordingly. Irirero
embodiment, the operator could select a park made o
selections pane 2630. After selected, the conyisibesn
gueues the operator to click the location of araphical size
(via a mouse) the desired orbit pattern in whiahwahicle
will fly while "parked" over a desired target. In@ther
embodiment, the operator can select a manual dantrde
on selections pane 2630. By selecting RDC (remote
directional command), for example, the control syst
controls the UAV into a constant altitude, headamg speed
flight until the operator instructs a maneuver. Wim RDC
mode, the operator can either pseudo-manuallytdinec
UAV using the control stick (e.g. joystick) or tbperator can

program a fixed heading, altitude and speed usiagontrol
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(autopilot, sec 0346 to 0350,

options provided in selections pane 2630.

[0346] In accordance with one embodiment, an exampl
translation layer implementation will now be prosel After
the guidance algorithms execute, the outputs arsiated to
the native vehicle autopilot commands. The equathmiow
provide example kinematic translations from thedguace
acceleration commands to native vehicle autopbotmands.
These equations demonstrate the principal thatiehiotion
is activated through acceleration. The methodsvhabus
vehicles employ to generate acceleration are numsgfmank
angle autopilot, acceleration autopilot, headingticd
autopilot, altitude control autopilot, etc). Sirtbe control
algorithms described herein generate accelerabomtands
that can be kinematically translated into any esthnative
autopilot commands, the guidance algorithms trutwjle a
generalized library of control laws that can coh#my vehicle
through that vehicle's native atomic functions. dufiious
acceleration control techniques enable VACS tolmgire
control commands for any vehicle, including aiQund, or
sea-based. 35 a v = vertical plane accelerationmamd a h =
horizontal plane acceleration command =tan - h@ar ) =
bank angle commanda T =av 2 + a h 2 = total body
acceleration command . = a h V = turn rate commanid- 1
+.t=heading command .= (av-g) V = fligltth rate
commandi=i-1+.t=flight path angle commdnd=V
sin () = climb rate command hi =hi=1 + h= altitude
command Eq . 57

[0347] Additional functionality that can be enabiadc
translation layer is means for discouraging or prewmg an
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operator (e.g., the human or non-human operaterfatding
the VACS architecture) from overdriving, stalliray, spinning
the vehicle frame. This being said, limiting alglonms can
also be employed in the guidance or autopilot fionst

[0348] X. Autopilot

[0349] As has been addressed, the present inveistioot
limited to, and does not require, a particular piltd system.
The control system and architecture embodimentiseof
present invention can be adapted to accommoddtealyr

any autopilot system.

[0350] For the purpose of providing an example, an
illustrative suitable autopilot software systemlwibw be
described. The illustrative autopilot system incogtes a
three-axis design (pitch and yaw with an attitudetml loop
in the roll axis) for vehicle stabilization and dance
command tracking. The autopilot software desigoiporates
flight control techniques, which allow vehicle conit
algorithms to dynamicallyadjust airframe stabilization
parameters in real-time during flight. The fligluneputer is
programmed directly with the airframe physical pudjes, so
that it can automatically adjust its settings vakianges in
airframe configuration, aerodynamic properties,/antlight
state. This provides for a simple and versatilegiesand
possesses the critical flexibility needed when stipents to
the airframe configuration become necessary. Treetloop
design includes angular rate feedback for stability
augmentation, attitude feedback for closed-lodinstss, and

acceleration feedback for command tracking. In @aldi an
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0390-0329).

integral controller in the forward loop illustragily provides
enhanced command tracking, low frequency disturbanc

rejection and an automatic trim capability.

{The Examiner may have meant 0390-0392. Otherwise t
range is not credible}

[0390] In one aspect of the present invention,ugloGUI
display 2622, an operator can maintain a variablellof
control over a UAV, from fully manual to fully automous,
with simple user-friendly inputs. For example, iif @perator
decides to divert a UAV to a new route, the operh&s a
plurality of options to select from. The followirsge examples
of some of the options that an operator has. Thkiled in
the art should recognize that this is not an exihaulst. In
one embodiment, the operator could graphically it
existing route on mission situation display 262%lkging a
waypoint or orbit pattern in the vicinity of a desi target
region. Prior to accepting the edited route, thetrod system
evaluates the revised route against the vehiclemeance
capability as well as terrain obstructions. If tbate is within
acceptable bounds, the control system registemnndukfied
route and maneuvers the vehicle accordingly. Iritero
embodiment, the operator could select a park made o
selections pane 2630. After selected, the conyisibesn
gueues the operator to click the location of araphical size
(via a mouse) the desired orbit pattern in whiahwahicle
will fly while "parked" over a desired target. In@ther
embodiment, the operator can select a manual dontrde
on selections pane 2630. By selecting RDC (remote
directional command), for example, the control syst

controls the UAV into a constant altitude, headamg speed
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flight until the operator instructs a maneuver. Wim RDC
mode, the operator can either pseudo-manuallytdinec
UAV using the control stick (e.g. joystick) or thperator can
program a fixed heading, altitude and speed usiagontrol

options provided in selections pane 2630.

[0391] The described Intelligent displays with stneaariables
represent an effective approach to actively disptay
information for different types of vehicles. Howeya
problem can arise when a new vehicle is integrattedthe
ground control station with a completely foreigmeoand
and control interface. Under these circumstantesgtound
control station is not concerned about displayiatadbut is
tasked to provide a command and control interfacéhie
operator to perform the required operations. Thrsuadrum
is the motivation for another embodiment of thespré
invention, namely, the integration of vehicle sfieganels in

the ground control station.

[0392] In one embodiment, a generic vehicle cl&¢Qq) is
illustratively a software component that provideasyaid
development environment API to add new vehiclesdasand
types to the ground control station. The GVC also
illustratively serves as a software construct thaws the
inclusion of multiple vehicles within the groundntool
station framework. One of the variables in the magilon is a
vector of pointers to a generic vehicle class. Tibtss
constructed by allocating new specific vehicles estdrning
a type case to the base generic vehicle class. Whemw
vehicle is integrated into the ground control statithe

generic vehicle class provides all of the virtualdtions to
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Therefore, it would have been
obvious to one of ordinary skill in
the art at the time the invention

was made to modify Margolin as

taught by Duggan for the purpose

of incorporating an autopilot to
ensure smooth transitions (Dugg
abstract, sec 0014, 0085, 0086).

The different embodiments in
both prior arts are combinable as
would be obvious to ne[sic] havin

ordinary skill in the art.

integrate with system control components (e.gntegrate
with a map display, a communications package, PCIG
imagery and/or appropriate display windows). An amant
object in the application framework is illustratiye pointer
to the current vehicle generic class. When the ssséches
vehicles, this pointer is updated and all dispignab the
appropriate smart variables from the pointer tortbe base
class. This is the mechanism by which windows imiatedyy
update to the current vehicle information whenekieruser
switches vehicles. The default windows use thetpoito the
current vehicle to grab information. In this mannkthe user
switches to a new vehicle with a different set affatink
variables, that fact is immediately apparent ondisplay

windows.

ndbstract

Embodiments are disclosed for a vehicle contralesysand
related sub-components that together provide aratgrewith
ia plurality of specific modes of operation, whereamious
gmodes of operation incorporate different levelsuonomous
control. Through a control user interface, an ofperean
move between certain modes of control even afteicle
deployment. Specialized autopilot system componamds

methods are employed to ensure smooth transitietvgeen
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control modes. Empowered by the multi-modal control
system, an operator can even manage multiple \eshicl

simultaneously.

[0014] Embodiments of the present invention pertaia
hierarchical control system, user interface systamd, control
architecture that together incorporate a broadearigiser-
selectable control modes representing variabldsenfe
autonomy and vehicle control functionality. A uedi
autopilot is provided to process available modeksrande
transitions. An intelligence synthesizer is illagively
provided to assist in resolving functional conflieind
transitioning between control modes, although @erta
resolutions and transitions can be incorporateekcty into
the functional sub-components associated with itfereint
control modes. In accordance with one embodiméinhh@des
and transitions are funneled through an accelerdtased
autopilot system. Accordingly, control commands and
transitions are generally reduced to an acceleragator to
be processed by a centralized autopilot system.

[0085] As will be discussed in greater detail beltive
control system and architecture embodiments optheent
invention essentially enable any autopilot des@aupport
control of a vehicle in numerous control modes #rat
executed with switches between modes during flight.
control modes are supported even in the presensensor
errors, such as accelerometer and gyro biasesrdlnistness
is at least partially attributable to the fact ttreg closed-loop
system, in all control modes, is essentially slawedn inertial

path and, hence, the sensor biases wash out ala$ed loop,




© 00 N o 0o B~ W N P

[
o

Jed Margolin Serial Number: 11/736,356 Filed: 04/17/2007 Sheet 33 of 241
Examiner: Ronnie M. Mancho Art Ur8664

assuming the biases are not so grossly largehtegtimduce
stability problems in the autopilot system. Furthere, winds
are generally not an issue in the overall conithesne in that
the flight control system will regulate to the ihak path,
adjusting for winds automatically in the closeddo&Given
the precision afforded by inertial navigation aidgdGPS
technology, inertial path regulation offers a higaffective
and robust UAV control approach. Generally speakiing
autopilot system functions such that winds, medidnyden
turbulence levels, sensor errors, airframe aeradymand
mass model parameter uncertainties, servo nonripdgalew
rate limits, etc.), and various other atmosphemit @oise
disturbances will non have a critically negativepant on

flight path regulation.

[0086] Component 408 receives commands generated by
component 404 and filtered by autopilot compon&. 4 he
commands received by component 408 are executed to
actually manipulate the vehicle's control surfadegopilot
component 406 then continues to monitor vehiclBiltation
and/or command tracking, making additional commands

component 408 as necessary.

At the beginning of this subsection, the Examirssrests, “Margolin did not disclose that the

vehicle is flown using an autonomous control systeowever, Duggan teach of a system for

safely flying an unmanned aerial vehicle in civiliairspace comprising: ...”

The Examiner’s statement, “However, Duggan teach ®fstem for safely flying an unmanned

aerial vehicle in civilian airspace comprising: .is"conclusory and is not supported by the

Examiner’s citations to Duggan.
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In addition, none of the Duggan citations teachlithéations in Applicant’s Claim 5 that either
synthetic vision or Duggan’s Variable Autonomy ®ystis used:
1. *“during at least selected phases of the flajl#gaid unmanned aerial vehicle”
2. that the selected phases comprise:
(& when said unmanned aerial vehicle is withéelacted range of an airport or other
designated location and is below a first speciéiidude;
(b) when said unmanned aerial vehicle is outsade selected range of an airport or other
designated location and is below a second speaftadde.

Duggan fails to teach the limitation that his Vat@Autonomy System is used during selected
phases of a UAV’s flight and Margolin ‘724 fails teach the limitation that synthetic vision is used
during selected phases of a UAV's flight. Therefdhe combination of Duggan and Margolin ‘724

does not read on Applicant’s Claim 5.
As cited above by Applicant, MPEP 2143.08I“Claim Limitations must be Considered’ states:
“all words in a claim must be considered in judgihg patentability of that claim against the prior

art.” In re Wilson 424 F.2d 1382, 1385, 165 USPQ 494, 496 (CCPAX970

The Examiner has failed his duty under MPEP 214308 in view ofWehling to present arima
facie case of obviousness for rejecting Applicant’s QI&i.

Examiner’s Regarding Claim 6 a claim dependent on Claim 5. Applicant has shthahClaim 5

is nonobvious. Therefore, und&t43.03 All Claim Limitations Must Be Considered Claim 6 is
non-obvious.
2143.03 All Claim Limitations Must Be **>Considerec [R-6]
** "All words in a claim must be considered in judg the patentability of that claim against
the prior art."In re Wilson 424 F.2d 1382, 1385, 165 USPQ 494, 496 (CCPA YL97én
independent claim is nonobvious un@érU.S.C. 103then any claim depending therefrom is
nonobviousin re Fing 837 F.2d 1071, 5 USPQ2d 1596 (Fed. Cir. 1988).
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Examiner’s Regarding Claim 7, a claim dependent on Claim 5. Applicant has shthahClaim 5

is nonobvious. Therefore, und2t43.03 All Claim Limitations Must Be Considered Claim 7 is
non-obvious.
2143.03 All Claim Limitations Must Be **>Considerec [R-6]
** "All words in a claim must be considered in judg the patentability of that claim against
the prior art."In re Wilson 424 F.2d 1382, 1385, 165 USPQ 494, 496 (CCPA 1%7é8n
independent claim is nonobvious un@érU.S.C. 103then any claim depending therefrom is
nonobviousin re Fing 837 F.2d 1071, 5 USPQ2d 1596 (Fed. Cir. 1988).

Examiner:

Regarding claim 8, Margolin (abstract; figs. 1-@L. &, lines 8-67; col. 4, lines 1-67; col. 5,
lines 1-67) in view of Duggan disclose a methodsfafely flying an unmanned aerial vehicle as part
of a unmanned aerial system equipped with a syinthision system in civilian airspace comprising
the steps of-

(a) using a remote pilot to fly said unmanned aeridlicle using synthetic vision during at

least selected phases of the flight of said unmduaeeial vehicle, and during those phases of the

U

flight of said unmanned aerial vehicle when saiatisgtic vision system is not used to control said

unmanned aerial vehicle an autonomous control systeised to fly said unmanned aerial vehiclg

A\ 4

(b) providing a system onboard said unmanned aeriatiecfor detecting the presence and

position of nearby aircraft and communicating thfermation to said remote pilot.

Applicant:

In Margolin ‘724: Column 3, lines 8-67; Column #hds 1-67; and Column 5, lines 1-67 form a
continuous passage from Column 3, line 8 to Col&imime 67. This passage of approximately
1619 words forms the core of the Margolin ‘724 DHIBD DESCRIPTION. The remainder of the
Margolin ‘724 DETAILED DESCRIPTION teaches additaropics such aslight Control (with
headingg-light Control Direct Control Non-Remotely Piloted Vehicl€mputer Mediated Non-
Remotely Piloted VehicleSecond Order Flight Control ModEirst Order Flight Control Mode
{See Column 6, line 19 - Column 8, line 3}, thettgas of a Control Panel (See Column 8, line 64
- Column 9, line 18}, the use of a Head-Mountedday {See Column 9, lines 19 - 32}, the use of



© 00 N oo 0o b~ W N B

L S e N S S T
N~ o o0 W N P O

ol
©

W W W N N N DN DN N N DN DNNDN
N P O © 0 N OO0 O A W N B O

Jed Margolin Serial Number: 11/736,356 Filed: 04/17/2007 Sheet 36 of 241
Examiner: Ronnie M. Mancho Art Ur8664

the invention for training {See Column 9, lines-3&3}, andThe Database{See Column 9, line 64
- Column 10, line 50.}

The Examiner cites Figures 1 - 7 in Margolin ‘7Z#ese constitute all the figures in Margolin
‘724,

The Examiner also cites the Abstract in Margolia47According ta608.01(b) Abstract of the
Disclosure [R-7]:
37 CFR 1.72 Title and abstract.
N
(b) A brief abstract of the technical disclosurehia specification must commence on a
separate sheet, preferably following the claimsleurthe heading "Abstract” or "Abstract of
the Disclosure.” The sheet or sheets presentingtibgact may not include other parts of the
application or other material. The abstract in ppliaation filed under 35 U.S.C. 111 may not

exceed 150 words in length. The purpose of thaadist to enable the United States Patent

and Trademark Office and the public generally tedrine quickly from a cursory inspection

the nature and gist of the technical disclosure.

{Emphasis added}

The popular interpretation of 608.01(b) is that paepose of the Abstract is to provide search
terms. In any event, the Abstract in Margolin “&#ks not say anything about civilian airspace.

The Examiner has made a conclusory statement leatieg the title of Applicant’s invention
(leaving out the words “and method”) and citing toee of the DETAILED DESCRIPTION in
Margolin “724.

In the remaining sections of the Examiner’s refcf Applicant’s Claim 8 he asserts that he has
found the elements and limitations of Applicantigention.
(a) using a remote pilot to fly said unmannedah@ehicle using synthetic vision during at
least selected phases of the flight of said unmduaeeial vehicle, and during those phases of

the flight of said unmanned aerial vehicle whenl sgnthetic vision system is not used to
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control said unmanned aerial vehicle an autonomongol system is used to fly said
unmanned aerial vehicle;

(b) providing a system onboard said unmannea@lagzhicle for detecting the presence and
position of nearby aircraft and communicating thiermation to said remote pilot.

The Examiner has not even attempted to show whesetlimitations are taught in Margolin ‘724.
He has particularly failed to show where the follogvis taught:
(a) using a remote pilot to fly said unmannedah@ehicle using synthetic vision during at
least selected phases of the flight of said unmduaeeial vehicle, and during those phases of
the flight of said unmanned aerial vehicle whenl sgnthetic vision system is not used to
control said unmanned aerial vehicle an autonorsoansol system is used to fly said

unmanned aerial vehicle;

As noted, he has cited the core of the Margolidt DETAILED DESCRIPTION, all of the
drawings, and the abstract. His rejection is pucelyclusory and does not follow the requirements
for making gprima facierejection required by MPEP § 2143 AB Claim Limitations Must Be
Considered KSR andWehling as well as MPEP § 2142STABLISHING A PRIMA FACIE

CASE OF OBVIOUSNESS.

The Examiner continues:

Margolin did not disclose that the vehicle is flousing an autonomous control system.
However, Duggan teach of a system for safely flgimginmanned aerial vehicle in civilian
airspace comprising:

a ground station controlling an unmanned aerialich(sec. 0352, 00353), wherein
during phases of a flight of an unmanned aerialicleHUAV, sec 0318, 0322, 0353) when a
synthetic vision (sec. 0356, 0365, 0388, 0390pisised to control said unmanned aerial
vehicle said unmanned aerial vehicle is flown usingautonomous control system (autopilot,
sec 0346 to 0350, 0390-0329).

Therefore, it would have been obvious to one oharg skill in the art at the time the
invention was made to modify Margolin as taughDioggan for the purpose of incorporating

an autopilot to ensure smooth transitions (Duggbateact, sec 0014, 0085, 0086).
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The different embodiments in both prior arts arenbmable as it would be obvious to ne having

ordinary skill in the art.

Examiner

Duggan

Margolin did not disclose that the
vehicle is flown using an
autonomous control system.
However, Duggan teach of a

system for safely flying an

[0352]
station (also referred to as the ground contradicstaor GCS)

In one aspect of the present inventionpa@rator

is designed to accommodate command and controldipie
vehicles or a single vehicle by a single operdtoaccordance

with one embodiment, the ground control statioplaform

unmanned aerial vehicle in civilianindependent and implements an application prograerface

airspace comprising:

a ground station controlling an
unmanned aerial vehicle (sec.
0352,

00353),

that provides windowing and communications intesfae.qg.,
the platform is implemented in Open Source wxWingow
API). The underlying operating system is illustvaty
masked and enables a developer to code in a high le

environment.

[0353] In one embodiment, the ground control statio
incorporates several specialized user interfaceeajuts
designed to effectively support a single operaskéed to
control multiple vehicles. The GCS also illustrativsupports
manual control and sensor steering modes. In thruata
control mode, the operator can assume control atytad the
vehicles individually from the ground control statiat any
time in flight. In the sensor steering mode, a gkhwill
autonomously fly in the direction the operator ianually
pointing the on-board imaging sensor (e.g., operagws
video output from a digital camera on a TV integac
computer screen display, etc.). A custom dataink
illustratively, utilized to support a two-way trdasof data

between the ground control station and the UAVtesE
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wherein during phases of a flight
of an unmanned aerial vehicle
(UAV, sec 0318,

0322,

0353)

design concepts together provide a flexible, migdtyzhicle
control system. The details of the concepts areudsed

below.

[0318] If the pilot chooses a surveillance locatautside the
total FOV, then the outer loop guidance will illedtvely
follow a command-to-LOS mode guide law until the WA
flight path points toward the target. Once the mekstaring-
point comes within a minimum range threshold, thielgnce
automatically trips into a loiter pattern (eith@nstant-radius
or elliptical) to maintain a station with a singdey-click while
he/she conducts other activities. FIGS. 22A & 2@&ether

demonstrate the surveillance-point approach sagnari

[0322] In accordance with one aspect of the pressention,
sensor-slave mode commands are generated by an
autonomous line-of-sight driven function, in whitte
command objectives are generated by the necessitibe
function rather than by an operator. For exampfanation
designed to command a raster-scan of a particutaedlance
area, or a function designed to scan a long a ragadould be
used to generate sensor slave commands. Anotherpéxss
a function designed to generate line-of-sight comas&or
UAV-to-UAV rendezvous formation flying.

[0353] In one embodiment, the ground control statio
incorporates several specialized user interfaceeajuts
designed to effectively support a single operaskéed to
control multiple vehicles. The GCS also illustrativsupports
manual control and sensor steering modes. In thruata

control mode, the operator can assume control atytad the
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when a synthetic vision (sec. 035

0365,

0388,

vehicles individually from the ground control statiat any
time in flight. In the sensor steering mode, a gkshwill
autonomously fly in the direction the operator ismally
pointing the on-board imaging sensor (e.g., operagws
video output from a digital camera on a TV integac
computer screen display, etc.). A custom dataink
illustratively, utilized to support a two-way trdasof data
between the ground control station and the UAVtesE
design concepts together provide a flexible, migdtyzhicle
control system. The details of the concepts areudsed

below.

§,0356] a synthetic vision display

[0365] The two video monitors are illustrativelyealsto
display real-time data linked camera imagery fram &ir
vehicles having cameras (of course, fewer, moreae of
the vehicles might have cameras and the numbeaftor
displays can be altered accordingly). In accordavite one
embodiment, camera imagery is recorded on videstape
during a mission. In accordance with one embodiitéet
two repeater displays are used to provide redundams of
the GUI and synthetic vision display. The laptdpstratively
serves as a GUI backup in the event that the maihféils.

[0388] In one aspect of the present invention, lsgtit vision
display technical approach of the present invensdrased
upon integrating advanced simulated visuals, oaigyn
developed for training purposes, into UAV operagion
systems. In accordance with one embodiment, thelated

visuals are integrated with data derived from treugd
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0390) is not used to control said
unmanned aerial vehicle said
unmanned aerial vehicle is flown
using an autonomous control

system

control station during flight to enable real-timathetic

visuals.

[0390] In one aspect of the present invention,ugloGUI
display 2622, an operator can maintain a variablellof
control over a UAV, from fully manual to fully automous,
with simple user-friendly inputs. For example, rif @perator
decides to divert a UAV to a new route, the operh&s a
plurality of options to select from. The followirgge examples
of some of the options that an operator has. Thkiled in
the art should recognize that this is not an exinaBst. In
one embodiment, the operator could graphically it
existing route on mission situation display 262%ldging a
waypoint or orbit pattern in the vicinity of a desi target
region. Prior to accepting the edited route, thetrod system
evaluates the revised route against the vehiclempeance
capability as well as terrain obstructions. If tbate is within
acceptable bounds, the control system registemndubfied
route and maneuvers the vehicle accordingly. Irtreero
embodiment, the operator could select a park made o
selections pane 2630. After selected, the conyrsikesn
gueues the operator to click the location of araphical size
(via a mouse) the desired orbit pattern in whiahwahicle
will fly while "parked" over a desired target. In@ther
embodiment, the operator can select a manual dantrde
on selections pane 2630. By selecting RDC (remote
directional command), for example, the control sgst
controls the UAV into a constant altitude, headamg speed
flight until the operator instructs a maneuver. Wim RDC
mode, the operator can either pseudo-manuallytdinec

UAV using the control stick (e.g. joystick) or thperator can
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(autopilot, sec 0346 to 0350,

program a fixed heading, altitude and speed usiagontrol

options provided in selections pane 2630.

[0346] In accordance with one embodiment, an exampl
translation layer implementation will now be prosed After
the guidance algorithms execute, the outputs arsiated to
the native vehicle autopilot commands. The equatim@iow
provide example kinematic translations from thedguace
acceleration commands to native vehicle autopbotmands.
These equations demonstrate the principal thatieehiotion
is activated through acceleration. The methodsvhabus
vehicles employ to generate acceleration are numsglmank
angle autopilot, acceleration autopilot, headingticd
autopilot, altitude control autopilot, etc). Sirtbe control
algorithms described herein generate accelerabom@ands
that can be kinematically translated into any elsthnative
autopilot commands, the guidance algorithms trubvige a
generalized library of control laws that can coh#may vehicle
through that vehicle's native atomic functions. duhious
acceleration control techniques enable VACS tolmgire
control commands for any vehicle, including aiQwnd, or
sea-based. 35 a v = vertical plane accelerationmmamd a h =
horizontal plane acceleration command =tan - h@ar ) =
bank angle command a T =av 2 + a h 2 = total body
acceleration command . = a h V = turn rate commanid- 1
+.t=heading command .= (av-g) V = fligltth rate
commandi=i-1+.t=flight path angle commdnd=V
sin () = climb rate command hi=hi=1 + h= altitude

command Eq . 57

[0347] Additional functionality that can be enabiadc
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translation layer is means for discouraging or prévmg an
operator (e.g., the human or non-human operaterfatding
the VACS architecture) from overdriving, stalliray, spinning
the vehicle frame. This being said, limiting algloms can

also be employed in the guidance or autopilot fionst

[0348] X. Autopilot

[0349] As has been addressed, the present inveistioot
limited to, and does not require, a particular piltd system.
The control system and architecture embodimentiseof
present invention can be adapted to accommoddtealyr

any autopilot system.

[0350] For the purpose of providing an example, an
illustrative suitable autopilot software systemlwibw be
described. The illustrative autopilot system incvgtes a
three-axis design (pitch and yaw with an attitudetml loop
in the roll axis) for vehicle stabilization and dance
command tracking. The autopilot software desigiporates
flight control techniques, which allow vehicle cooit
algorithms to dynamicallyadjust airframe stabilization
parameters in real-time during flight. The fligloneputer is
programmed directly with the airframe physical pudjes, so
that it can automatically adjust its settings vakianges in
airframe configuration, aerodynamic properties,/antlight
state. This provides for a simple and versatilegtesand
possesses the critical flexibility needed when stipents to
the airframe configuration become necessary. Trezttoop
design includes angular rate feedback for stability

augmentation, attitude feedback for closed-lodinstss, and
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0390-0329).

acceleration feedback for command tracking. In twidi an
integral controller in the forward loop illustragily provides
enhanced command tracking, low frequency disturdanc
rejection and an automatic trim capability.

{The Examiner may have meant 0390-0392. Otherwise t
range is not credible}

[0390] In one aspect of the present invention,ugloGUI
display 2622, an operator can maintain a variablellof
control over a UAV, from fully manual to fully automous,
with simple user-friendly inputs. For example, rif @perator
decides to divert a UAV to a new route, the operh&s a
plurality of options to select from. The followirgge examples
of some of the options that an operator has. Thkiled in
the art should recognize that this is not an exinabst. In
one embodiment, the operator could graphically it
existing route on mission situation display 262%ldging a
waypoint or orbit pattern in the vicinity of a desi target
region. Prior to accepting the edited route, thetrod system
evaluates the revised route against the vehicl®meance
capability as well as terrain obstructions. If tbate is within
acceptable bounds, the control system registemndubfied
route and maneuvers the vehicle accordingly. Irtreero
embodiment, the operator could select a park made o
selections pane 2630. After selected, the conyrsikesn
gueues the operator to click the location of araphical size
(via a mouse) the desired orbit pattern in whiahwahicle
will fly while "parked" over a desired target. In@ther
embodiment, the operator can select a manual dantrde
on selections pane 2630. By selecting RDC (remote

directional command), for example, the control sgst
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controls the UAV into a constant altitude, headangl speed
flight until the operator instructs a maneuver. Wim RDC
mode, the operator can either pseudo-manuallytdinec
UAV using the control stick (e.g. joystick) or thperator can
program a fixed heading, altitude and speed usiagontrol

options provided in selections pane 2630.

[0391] The described Intelligent displays with stneaariables
represent an effective approach to actively disptay
information for different types of vehicles. Howeya
problem can arise when a new vehicle is integrattedthe
ground control station with a completely foreigmeoand
and control interface. Under these circumstantesgtound
control station is not concerned about displayiatadbut is
tasked to provide a command and control interfacéhie
operator to perform the required operations. Thrsuadrum
is the motivation for another embodiment of thespre
invention, namely, the integration of vehicle sfieganels in

the ground control station.

[0392] In one embodiment, a generic vehicle cl&¢Qq) is
illustratively a software component that provideasyaid
development environment API to add new vehiclesdasand
types to the ground control station. The GVC also
illustratively serves as a software construct hlaws the
inclusion of multiple vehicles within the groundntool
station framework. One of the variables in the egagilon is a
vector of pointers to a generic vehicle class. Tibtss
constructed by allocating new specific vehicles astdrning
a type case to the base generic vehicle class. Whemw

vehicle is integrated into the ground control statithe
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Therefore, it would have been
obvious to one of ordinary skill in
the art at the time the invention

was made to modify Margolin as

taught by Duggan for the purpose

of incorporating an autopilot to
ensure smooth transitions (Dugg
abstract, sec 0014, 0085, 0086).

The different embodiments in
both prior arts are combinable as
would be obvious to ne[sic] havin

ordinary skill in the art.

generic vehicle class provides all of the virtualdtions to
integrate with system control components (e.gntegrate
with a map display, a communications package, PCIG
imagery and/or appropriate display windows). An amant
object in the application framework is illustratiy@ pointer
to the current vehicle generic class. When the ssséches
vehicles, this pointer is updated and all dispignab the
appropriate smart variables from the pointer tortbe base
class. This is the mechanism by which windows imiatedy
update to the current vehicle information whenekieruser
switches vehicles. The default windows use thetpoito the
current vehicle to grab information. In this mannethe user
switches to a new vehicle with a different set affadink
variables, that fact is immediately apparent ondisplay

windows.

nAbstract

Embodiments are disclosed for a vehicle contralesysand
related sub-components that together provide aratgrewith
a plurality of specific modes of operation, whereamious
imodes of operation incorporate different levelaatfonomous
gcontrol. Through a control user interface, an ofzerean
move between certain modes of control even afteicle
deployment. Specialized autopilot system componamds

methods are employed to ensure smooth transitietvgeen
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control modes. Empowered by the multi-modal control
system, an operator can even manage multiple \eshicl

simultaneously.

[0014] Embodiments of the present invention pertaia
hierarchical control system, user interface systamd, control
architecture that together incorporate a broadearigiser-
selectable control modes representing variabldsenfe
autonomy and vehicle control functionality. A uedi
autopilot is provided to process available modeksrande
transitions. An intelligence synthesizer is illagively
provided to assist in resolving functional conflieind
transitioning between control modes, although @erta
resolutions and transitions can be incorporateekcty into
the functional sub-components associated with itfereint
control modes. In accordance with one embodiméinhh@des
and transitions are funneled through an accelerdtased
autopilot system. Accordingly, control commands and
transitions are generally reduced to an acceleragator to
be processed by a centralized autopilot system.

[0085] As will be discussed in greater detail beltive
control system and architecture embodiments optheent
invention essentially enable any autopilot des@aupport
control of a vehicle in numerous control modes #rat
executed with switches between modes during flight.
control modes are supported even in the presensensor
errors, such as accelerometer and gyro biasesrdlnistness
is at least partially attributable to the fact ttreg closed-loop
system, in all control modes, is essentially slawedn inertial

path and, hence, the sensor biases wash out ala$ed loop,
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assuming the biases are not so grossly largehtegtimduce
stability problems in the autopilot system. Furthere, winds
are generally not an issue in the overall conithesne in that
the flight control system will regulate to the ihak path,
adjusting for winds automatically in the closeddo&Given
the precision afforded by inertial navigation aidgdGPS
technology, inertial path regulation offers a higaffective
and robust UAV control approach. Generally speakiing
autopilot system functions such that winds, medidnyden
turbulence levels, sensor errors, airframe aeradymand
mass model parameter uncertainties, servo nonripdgalew
rate limits, etc.), and various other atmosphemit @oise
disturbances will non have a critically negativepant on

flight path regulation.

[0086] Component 408 receives commands generated by
component 404 and filtered by autopilot compon&. 4 he
commands received by component 408 are executed to
actually manipulate the vehicle's control surfadegopilot
component 406 then continues to monitor vehiclBiltation
and/or command tracking, making additional commands

component 408 as necessary.

At the beginning of this subsection, the Examirssests, “Margolin did not disclose that the

vehicle is flown using an autonomous control systeimvever, Duggan teach of a system for

safely flying an unmanned aerial vehicle in civiliairspace comprising: ...”

The Examiner’s statement, “However, Duggan teach ®fstem for safely flying an unmanned

aerial vehicle in civilian airspace comprising: .is"conclusory and is not supported by the

Examiner’s citations to Duggan.
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In addition, none of the Duggan citations teachlithéations in Applicant’'s Claim 8 that either
synthetic vision or Duggan’s Variable Autonomy ®ystcomprises the step of:
(a) using a remote pilot to fly said unmannedah@ehicle using synthetic vision during at
least selected phases of the flight of said unmduaeeial vehicle, and during those phases of
the flight of said unmanned aerial vehicle whel sgnthetic vision system is not used to
control said unmanned aerial vehicle an autonomongol system is used to fly said

unmanned aerial vehicle;

Duggan fails to teach the limitation that his Vat@Autonomy System is used during selected
phases of a UAV’s flight and Margolin ‘724 fails teach the limitation that synthetic vision is used
during selected phases of a UAV's flight. Therefdhe combination of Duggan and Margolin ‘724
does not read on Applicant’s Claim 8.

As cited above by Applicant, MPEP 2143.08I“Claim Limitations must be Considered’ states:
“all words in a claim must be considered in judgihg patentability of that claim against the prior

art.” In re Wilson 424 F.2d 1382, 1385, 165 USPQ 494, 496 (CCPA X970

The Examiner has failed his duty under MPEP 214&08 in view ofWehling to present arima
facie case of obviousness for rejecting Applicant’s QI&.

Examiner’s Regarding Claim 9 a claim dependent on Claim 8. Applicant has shthahClaim 8

is nonobvious. Therefore, und2t43.03 All Claim Limitations Must Be Considered Claim 9 is
non-obvious.
2143.03 All Claim Limitations Must Be **>Considerec [R-6]
** "All words in a claim must be considered in judg the patentability of that claim against
the prior art."In re Wilson 424 F.2d 1382, 1385, 165 USPQ 494, 496 (CCPA 1%7é8n
independent claim is nonobvious un@érU.S.C. 103then any claim depending therefrom is
nonobviousin re Fing 837 F.2d 1071, 5 USPQ2d 1596 (Fed. Cir. 1988).

Examiner’s Regarding Claim 1Q a claim dependent on Claim 8. Applicant has shthaih Claim

8 is nonobvious. Therefore, und&43.03 All Claim Limitations Must Be Considered Claim 10

iS non-obvious.
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2143.03 All Claim Limitations Must Be **>Considerec [R-6]

** "All words in a claim must be considered in judg the patentability of that claim against
the prior art."In re Wilson 424 F.2d 1382, 1385, 165 USPQ 494, 496 (CCPA YL97én
independent claim is nonobvious un@érU.S.C. 103then any claim depending therefrom is
nonobviousln re Fing 837 F.2d 1071, 5 USPQ2d 1596 (Fed. Cir. 1988).

Examiner’s Regarding Claim 11 a claim dependent on Claim 8. Applicant has shthaih Claim

8 is nonobvious. Therefore, und&r43.03 All Claim Limitations Must Be Considered Claim 11

is non-obvious.

2143.03 All Claim Limitations Must Be **>Considerec [R-6]

** "All words in a claim must be considered in judg the patentability of that claim against
the prior art."In re Wilson 424 F.2d 1382, 1385, 165 USPQ 494, 496 (CCPA YL97én
independent claim is nonobvious un@érU.S.C. 103then any claim depending therefrom is
nonobviousin re Fing 837 F.2d 1071, 5 USPQ2d 1596 (Fed. Cir. 1988).

Examiner:

Regarding claim 12, Margolin (abstract; figs. tef; 3, lines 8-67; col. 4, lines 1-67; col. 5eknl-
67) in view of Duggan disclose a method for salglgg an unmanned aerial vehicle as part of 4
unmanned aerial system equipped with a synthetiorvisystem in civilian airspace comprising
the steps of:

(&) using a remote pilot to fly said unmannedah&ehicle using synthetic vision during at

—

least selected phases of the flight of said unmduaeeial vehicle, and during those phases ¢
the flight of said unmanned aerial vehicle wherdsainthetic vision system is not used
to control said unmanned aerial vehicle an auton@oontrol system is used to fly said
unmanned aerial vehicle;

(b) providing a system onboard said unmannea@lagzhicle for detecting the presence and
position of nearby aircraft and communicating thiermation to said remote pilot;

whereas said selected phases of the flight oflgamdanned aerial vehicle comprise:
(&) when said unmanned aerial vehicle is withselacted range of an airport or other

designated location and is below a first speciéiidude;
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(b) when said unmanned aerial vehicle is outsitdksaected range of an airport or other

designated location and is below a second spealfi@dde.

Applicant:
In Margolin ‘724: Column 3, lines 8-67; Column #hds 1-67; and Column 5, lines 1-67 form a

continuous passage from Column 3, line 8 to Col&mime 67. This passage of approximately
1619 words forms the core of the Margolin ‘724 DHIBD DESCRIPTION. The remainder of the
Margolin ‘724 DETAILED DESCRIPTION teaches additariopics such aslight Control (with
headingg-light Control Direct Control Non-Remotely Piloted Vehicl€mputer Mediated Non-
Remotely Piloted VehicleSecond Order Flight Control ModEirst Order Flight Control Mode
{See Column 6, line 19 - Column 8, line 3}, thettgas of a Control Panel (See Column 8, line 64
- Column 9, line 18}, the use of a Head-Mountedplag {See Column 9, lines 19 - 32}, the use of
the invention for training {See Column 9, lines-3&3}, andThe Database{See Column 9, line 64

- Column 10, line 50.}

The Examiner cites Figures 1 - 7 in Margolin ‘7Z#ese constitute all the figures in Margolin
‘724.

The Examiner also cites the Abstract in Margoli47According ta608.01(b) Abstract of the
Disclosure [R-7]:
37 CFR 1.72 Title and abstract.
M—
(b) A brief abstract of the technical disclosureha specification must commence on a
separate sheet, preferably following the claimsleurthe heading "Abstract” or "Abstract of
the Disclosure.” The sheet or sheets presentingtibgact may not include other parts of the
application or other material. The abstract in ppliaation filed under 35 U.S.C. 111 may not

exceed 150 words in length. The purpose of thaadiss to enable the United States Patent

and Trademark Office and the public generally tedrine quickly from a cursory inspection

the nature and gist of the technical disclosure.

{Emphasis added}
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The popular interpretation of 608.01(b) is that pepose of the Abstract is to provide search

terms. In any event, the Abstract in Margolin “t#es not say anything about civilian airspace.

The Examiner has made a conclusory statement leatieg the title of Applicant’s invention
(leaving out the words “and method”) and citing toee of the DETAILED DESCRIPTION in
Margolin ‘724.

In the remaining sections of the Examiner’s regcf Applicant’s Claim 8 he asserts that he has

found the elements and limitations of Applicantigention.

(a) using a remote pilot to fly said unmannedah@ehicle using synthetic vision during at
least selected phases of the flight of said unmduaeeial vehicle, and during those phases of
the flight of said unmanned aerial vehicle wherdsainthetic vision system is not used
to control said unmanned aerial vehicle an auton@moontrol system is used to fly said
unmanned aerial vehicle;

(b) providing a system onboard said unmannedlaerhicle for detecting the presence and

position of nearby aircraft and communicating thfermation to said remote pilot;

whereas said selected phases of the flight oflgandanned aerial vehicle comprise:

(@) when said unmanned aerial vehicle is withéelaected range of an airport or other
designated location and is below a first speciéiidude;

(b) when said unmanned aerial vehicle is outsaié selected range of an airport or other
designated location and is below a second speafiadde.

The Examiner has not even attempted to show whesetlimitations are taught in Margolin ‘724.
He has particularly failed to show where the follogvis taught:
(a) using a remote pilot to fly said unmannedah@ehicle using synthetic vision during at
least selected phases of the flight of said unmduaeeial vehicle, and during those phases of
the flight of said unmanned aerial vehicle wherdsainthetic vision system is not used
to control said unmanned aerial vehicle an auton@oontrol system is used to fly said

unmanned aerial vehicle;
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and

whereas said selected phases of the flight ofisadanned aerial vehicle comprise:

(&) when said unmanned aerial vehicle is withselacted range of an airport or other

designated location and is below a first speciéitdude;

(b) when said unmanned aerial vehicle is outsaié selected range of an airport or other

designated location and is below a second spealfiédde.

As noted, he has cited the core of the Margolgd'DETAILED DESCRIPTION, all of the

drawings, and the abstract. His rejection is pucelyclusory and does not follow the requirements

for making gprima facierejection required by MPEP § 2143 AB Claim Limitations Must Be
Considered KSR andWehling as well as MPEP 8§ 2182STABLISHING A PRIMA FACIE

CASE OF OBVIOUSNESS.

The Examiner continues:

Margolin did not disclose that the vehicle is flousing an autonomous control system.

However, Duggan teach of a system for safely flgimginmanned aerial vehicle in civilian

airspace comprising:

a ground station controlling an unmanned aerialicih(sec. 0352, 00353), wherein

during phases of a flight of an unmanned aerialicleHUAV, sec 0318, 0322, 0353) when a

synthetic vision (sec. 0356, 0365, 0388, 0390pisired to control said unmanned aerial

vehicle said unmanned aerial vehicle is flown usingautonomous control system (autopilot,
sec 0346 to 0350, 0390-0329).

Therefore, it would have been obvious to one oharg skill in the art at the time the

invention was made to modify Margolin as taughbDloggan for the purpose of incorporating

an autopilot to ensure smooth transitions (Duggbateact, sec 0014, 0085, 0086).

The different embodiments in both prior arts arenbaable as it would be obvious to ne

having ordinary skill in the art.

Examiner

Duggan

Margolin did not disclose that the

[0352]

In one aspect of the present inventionpa@rator
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vehicle is flown using an
autonomous control system.
However, Duggan teach of a
system for safely flying an

unmanned aerial vehicle in civiliahindependent and implements an application progrdenface

airspace comprising:

a ground station controlling an
unmanned aerial vehicle (sec.
0352,

00353),

wherein during phases of a flight
of an unmanned aerial vehicle
(UAV, sec 0318,

station (also referred to as the ground contrdicstar GCS)
is designed to accommodate command and controldifpie
vehicles or a single vehicle by a single operdtoaccordance
with one embodiment, the ground control statioplagform

that provides windowing and communications intezfae.g.,
the platform is implemented in Open Source wxWingow
API). The underlying operating system is illustvaty
masked and enables a developer to code in a high le

environment.

[0353] In one embodiment, the ground control statio
incorporates several specialized user interfaceejus
designed to effectively support a single operaiskeéd to
control multiple vehicles. The GCS also illustratiwsupports
manual control and sensor steering modes. In threiata
control mode, the operator can assume control atyhad the
vehicles individually from the ground control statiat any
time in flight. In the sensor steering mode, a gkhwill
autonomously fly in the direction the operator ismally
pointing the on-board imaging sensor (e.g., operagws
video output from a digital camera on a TV integac
computer screen display, etc.). A custom dataink
illustratively, utilized to support a two-way trdasof data
between the ground control station and the UAVt&esSE
design concepts together provide a flexible, migdtyzhicle
control system. The details of the concepts areudsed
below.

[0318] If the pilot chooses a surveillance locatautside the

total FOV, then the outer loop guidance will illegtvely
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0322,

0353)

follow a command-to-LOS mode guide law until the WA
flight path points toward the target. Once the messtaring-
point comes within a minimum range threshold, thielgnce
automatically trips into a loiter pattern (eith@nstant-radius
or elliptical) to maintain a station with a singdey-click while
he/she conducts other activities. FIGS. 22A & 2@§ether
demonstrate the surveillance-point approach sagnari

[0322] In accordance with one aspect of the preseention,
sensor-slave mode commands are generated by an
autonomous line-of-sight driven function, in whitte
command objectives are generated by the necessitibe
function rather than by an operator. For exampfanation
designed to command a raster-scan of a particutaedlance
area, or a function designed to scan a long a rapdwuld be
used to generate sensor slave commands. Anothempéxes
a function designed to generate line-of-sight comas&or

UAV-to-UAV rendezvous formation flying.

[0353] In one embodiment, the ground control statio
incorporates several specialized user interfaceejus
designed to effectively support a single operasked to
control multiple vehicles. The GCS also illustratiwsupports
manual control and sensor steering modes. In threiata
control mode, the operator can assume control atyhad the
vehicles individually from the ground control statiat any
time in flight. In the sensor steering mode, a gkhwill
autonomously fly in the direction the operator ismally
pointing the on-board imaging sensor (e.g., operagws
video output from a digital camera on a TV integac

computer screen display, etc.). A custom dataink
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illustratively, utilized to support a two-way trdasof data
between the ground control station and the UAVt&esSE
design concepts together provide a flexible, midtigghicle
control system. The details of the concepts areudsed

below.

when a synthetic vision (sec. 0356,0356] a synthetic vision display

0365,

0388,

0390) is not used to control said
unmanned aerial vehicle said

unmanned aerial vehicle is flown

[0365] The two video monitors are illustrativelyeasto
display real-time data linked camera imagery fram &ir
vehicles having cameras (of course, fewer, moreae of
the vehicles might have cameras and the numbeoaftar
displays can be altered accordingly). In accordavitte one
embodiment, camera imagery is recorded on videstape
during a mission. In accordance with one embodigtést
two repeater displays are used to provide redundawms of
the GUI and synthetic vision display. The laptdpstratively
serves as a GUI backup in the event that the maihf&ls.

[0388] In one aspect of the present invention, lsgti¢ vision
display technical approach of the present invensdrased
upon integrating advanced simulated visuals, oaigyn
developed for training purposes, into UAV operadion
systems. In accordance with one embodiment, thelated
visuals are integrated with data derived from treugd
control station during flight to enable real-timathetic

visuals.

[0390] In one aspect of the present invention,ugroGUI
display 2622, an operator can maintain a variablellof

control over a UAV, from fully manual to fully automous,
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using an autonomous control

system

(autopilot, sec 0346 to 0350,

with simple user-friendly inputs. For example, rif @perator
decides to divert a UAV to a new route, the operhas a
plurality of options to select from. The followirsge examples
of some of the options that an operator has. Thkiled in
the art should recognize that this is not an exihaulst. In
one embodiment, the operator could graphically it
existing route on mission situation display 262%kging a
waypoint or orbit pattern in the vicinity of a desi target
region. Prior to accepting the edited route, thetrod system
evaluates the revised route against the vehiclemeance
capability as well as terrain obstructions. If tbate is within
acceptable bounds, the control system registemnduified
route and maneuvers the vehicle accordingly. Iritero
embodiment, the operator could select a park mode o
selections pane 2630. After selected, the conyisibesn
gueues the operator to click the location of araphical size
(via a mouse) the desired orbit pattern in whiahwahicle
will fly while "parked" over a desired target. In@her
embodiment, the operator can select a manual dantrde
on selections pane 2630. By selecting RDC (remote
directional command), for example, the control syst
controls the UAV into a constant altitude, headangl speed
flight until the operator instructs a maneuver. Wim RDC
mode, the operator can either pseudo-manuallytdinec
UAV using the control stick (e.g. joystick) or tbperator can
program a fixed heading, altitude and speed usiagontrol

options provided in selections pane 2630.

[0346] In accordance with one embodiment, an examgpl
translation layer implementation will now be prosetd After

the guidance algorithms execute, the outputs arsiated to
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the native vehicle autopilot commands. The equathmiow
provide example kinematic translations from thedguace
acceleration commands to native vehicle autopbotmands.
These equations demonstrate the principal thatieehmotion
is activated through acceleration. The methodsvhabus
vehicles employ to generate acceleration are numsegtmank
angle autopilot, acceleration autopilot, headingticd
autopilot, altitude control autopilot, etc). Sirtbe control
algorithms described herein generate accelerabomtands
that can be kinematically translated into any eksthnative
autopilot commands, the guidance algorithms trutwjle a
generalized library of control laws that can coh&moy vehicle
through that vehicle's native atomic functions. dufiious
acceleration control techniques enable VACS tolmsirze
control commands for any vehicle, including aiQund, or
sea-based. 35 a v = vertical plane acceleratiomtm a h =
horizontal plane acceleration command =tan - h@ar ) =
bank angle commanda T =av 2 + a h 2 =total body
acceleration command . = a h V = turn rate commanid- 1
+.t=heading command .= (av-g) V = fligiath rate
commandi=i-1+.t=flight path angle commdnd=V
sin () = climb rate command hi=hi=1 + h= altitude

command Eq . 57

[0347] Additional functionality that can be enabiadc
translation layer is means for discouraging or prévmg an
operator (e.g., the human or non-human operaterfading
the VACS architecture) from overdriving, stalliray, spinning
the vehicle frame. This being said, limiting algloms can

also be employed in the guidance or autopilot fionst
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0390-0329).

[0348] X. Autopilot

[0349] As has been addressed, the present inveistioot
limited to, and does not require, a particular piltd system.
The control system and architecture embodimentiseof
present invention can be adapted to accommodadtelyr

any autopilot system.

[0350] For the purpose of providing an example, an
illustrative suitable autopilot software systemlwibw be
described. The illustrative autopilot system incogtes a
three-axis design (pitch and yaw with an attitudetml loop
in the roll axis) for vehicle stabilization and dance
command tracking. The autopilot software desigoiporates
flight control techniques, which allow vehicle conit
algorithms to dynamicallyadjust airframe stabilization
parameters in real-time during flight. The fligloneputer is
programmed directly with the airframe physical pas, so
that it can automatically adjust its settings vakianges in
airframe configuration, aerodynamic properties,/antlight
state. This provides for a simple and versatilegiesand
possesses the critical flexibility needed when stijents to
the airframe configuration become necessary. Treetloop
design includes angular rate feedback for stability
augmentation, attitude feedback for closed-lodinstss, and
acceleration feedback for command tracking. In @widi an
integral controller in the forward loop illustragily provides
enhanced command tracking, low frequency disturdanc

rejection and an automatic trim capability.

{The Examiner may have meant 0390-0392. Otherwise t
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range is not credible}

[0390] In one aspect of the present invention,ugroGUI
display 2622, an operator can maintain a variablellof
control over a UAV, from fully manual to fully automous,
with simple user-friendly inputs. For example, rif @perator
decides to divert a UAV to a new route, the operhas a
plurality of options to select from. The followirsge examples
of some of the options that an operator has. Thkiled in
the art should recognize that this is not an exihaulst. In
one embodiment, the operator could graphically it
existing route on mission situation display 262%lkging a
waypoint or orbit pattern in the vicinity of a desi target
region. Prior to accepting the edited route, thetrod system
evaluates the revised route against the vehicleimeance
capability as well as terrain obstructions. If tbate is within
acceptable bounds, the control system registemnduified
route and maneuvers the vehicle accordingly. Iritero
embodiment, the operator could select a park mode o
selections pane 2630. After selected, the conyisibesn
gueues the operator to click the location of araphical size
(via a mouse) the desired orbit pattern in whiah\ahicle
will fly while "parked" over a desired target. In@her
embodiment, the operator can select a manual dantrde
on selections pane 2630. By selecting RDC (remote
directional command), for example, the control syst
controls the UAV into a constant altitude, headangl speed
flight until the operator instructs a maneuver. Wim RDC
mode, the operator can either pseudo-manuallytdinec
UAV using the control stick (e.g. joystick) or tbperator can
program a fixed heading, altitude and speed usiagontrol

options provided in selections pane 2630.
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[0391] The described Intelligent displays with sthaariables
represent an effective approach to actively disptay
information for different types of vehicles. Howeya
problem can arise when a new vehicle is integrattedthe
ground control station with a completely foreigmuwoand
and control interface. Under these circumstantesgtound
control station is not concerned about displayiatadbut is
tasked to provide a command and control interfacéhie
operator to perform the required operations. Thrsundrum
is the motivation for another embodiment of thespre
invention, namely, the integration of vehicle sfieganels in
the ground control station.

[0392] In one embodiment, a generic vehicle cl&¢Qq) is
illustratively a software component that providegjaid
development environment API to add new vehiclesdasand
types to the ground control station. The GVC also
illustratively serves as a software construct hlaws the
inclusion of multiple vehicles within the groundntool
station framework. One of the variables in the egagilon is a
vector of pointers to a generic vehicle class. Tibtss
constructed by allocating new specific vehicles astdrning
a type case to the base generic vehicle class. Whemw
vehicle is integrated into the ground control statithe
generic vehicle class provides all of the virtualdtions to
integrate with system control components (e.gntegrate
with a map display, a communications package, PCIG
imagery and/or appropriate display windows). An amant
object in the application framework is illustratiy@ pointer
to the current vehicle generic class. When the ssséches

vehicles, this pointer is updated and all dispignab the
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Therefore, it would have been
obvious to one of ordinary skill in
the art at the time the invention

was made to modify Margolin as

taught by Duggan for the purpose

of incorporating an autopilot to
ensure smooth transitions (Dugg
abstract, sec 0014, 0085, 0086).

The different embodiments in
both prior arts are combinable as
would be obvious to ne[sic] havin

ordinary skill in the art.

appropriate smart variables from the pointer tortee base
class. This is the mechanism by which windows imiatedy
update to the current vehicle information whenekieruser
switches vehicles. The default windows use thetpoito the
current vehicle to grab information. In this mannkthe user
switches to a new vehicle with a different set affadink
variables, that fact is immediately apparent ondisplay

windows.

nAbstract
Embodiments are disclosed for a vehicle contralesysand
related sub-components that together provide aratgrewith
a plurality of specific modes of operation, whereamious
imodes of operation incorporate different levelaatfonomous

gcontrol. Through a control user interface, an ofperean
move between certain modes of control even afteicle
deployment. Specialized autopilot system componamds
methods are employed to ensure smooth transitietvecen
control modes. Empowered by the multi-modal control
system, an operator can even manage multiple \eshicl

simultaneously.

[0014] Embodiments of the present invention pertaia
hierarchical control system, user interface systamd, control

architecture that together incorporate a broadearigiser-
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selectable control modes representing variablddenfe
autonomy and vehicle control functionality. A uedi
autopilot is provided to process available modekrande
transitions. An intelligence synthesizer is illagively
provided to assist in resolving functional conflieind
transitioning between control modes, although @erta
resolutions and transitions can be incorporateekcty into
the functional sub-components associated with itfereint
control modes. In accordance with one embodimdéinty@des
and transitions are funneled through an accelerdtased
autopilot system. Accordingly, control commands and
transitions are generally reduced to an acceleragator to

be processed by a centralized autopilot system.

[0085] As will be discussed in greater detail beltihne
control system and architecture embodiments optheent
invention essentially enable any autopilot des@sitpport
control of a vehicle in numerous control modes #rat
executed with switches between modes during flight.
control modes are supported even in the presensensor
errors, such as accelerometer and gyro biasesrdiistness
is at least partially attributable to the fact ttreg closed-loop
system, in all control modes, is essentially slaiedn inertial
path and, hence, the sensor biases wash out ala$ed loop,
assuming the biases are not so grossly largettegtimduce
stability problems in the autopilot system. Furthere, winds
are generally not an issue in the overall conithkesne in that
the flight control system will regulate to the inhak path,
adjusting for winds automatically in the closeddo&Given
the precision afforded by inertial navigation aidgdGPS
technology, inertial path regulation offers a higaffective
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and robust UAV control approach. Generally speakiing
autopilot system functions such that winds, medidnyden
turbulence levels, sensor errors, airframe aeradymand
mass model parameter uncertainties, servo nonripdgalew
rate limits, etc.), and various other atmosphemit @oise
disturbances will non have a critically negativepant on

flight path regulation.

[0086] Component 408 receives commands generated by
component 404 and filtered by autopilot compon@&. 4 he
commands received by component 408 are executed to
actually manipulate the vehicle's control surfadagopilot
component 406 then continues to monitor vehiclBiltation
and/or command tracking, making additional commaads
component 408 as necessary.

At the beginning of this subsection, the Examirssests, “Margolin did not disclose that the

vehicle is flown using an autonomous control systeowever, Duggan teach of a system for

safely flying an unmanned aerial vehicle in civiliairspace comprising: ...”

The Examiner’s statement, “However, Duggan teach ®fstem for safely flying an unmanned

aerial vehicle in civilian airspace comprising: .is"conclusory and is not supported by the

Examiner’s citations to Duggan.

In addition, none of the Duggan citations teachlitnéations in Applicant’s Claim 12 that either

synthetic vision or Duggan’s Variable Autonomy ®ystcomprises the step of:

and

(a) using a remote pilot to fly said unmannedah&ehicle using synthetic vision during at

least selected phases of the flight of said unmduaeeial vehicle, and during those phases of

the flight of said unmanned aerial vehicle whewl sgnthetic vision system is not used to

control said unmanned aerial vehicle an autonorsoanfol system is used to fly said

unmanned aerial vehicle;
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whereas said selected phases of the flight ofisadanned aerial vehicle comprise:

(&) when said unmanned aerial vehicle is withéelected range of an airport or other
designated location and is below a first speciéittdude;

(b) when said unmanned aerial vehicle is outsaié selected range of an airport or other

designated location and is below a second speafi@dde.

Duggan fails to teach the limitation that his VateAutonomy System is used during selected
phases of a UAV’s flight and Margolin ‘724 fails teach the limitation that synthetic vision is used
during selected phases of a UAV's flight. Therefdhe combination of Duggan and Margolin ‘724

does not read on Applicant’s Claim 12.
As cited above by Applicant, MPEP 2143.08I“Claim Limitations must be Considered’ states:
“all words in a claim must be considered in judgihg patentability of that claim against the prior

art.” In re Wilson 424 F.2d 1382, 1385, 165 USPQ 494, 496 (CCPAX970

The Examiner has failed his duty under MPEP 214368 in view ofWehling to present arima

facie case of obviousness for rejecting Applicant’s @Idi2.

Examiner’s Regarding Claim 13 a claim dependent on Claim 12. Applicant has shthat Claim

12 is nonobvious. Therefore, und@43.03 All Claim Limitations Must Be Considered Claim

13 is non-obvious.
2143.03 All Claim Limitations Must Be **>Considerec [R-6]
** "All words in a claim must be considered in judg the patentability of that claim against
the prior art."In re Wilson 424 F.2d 1382, 1385, 165 USPQ 494, 496 (CCPA YL97én
independent claim is nonobvious un@érU.S.C. 103then any claim depending therefrom is
nonobviousin re Fing 837 F.2d 1071, 5 USPQ2d 1596 (Fed. Cir. 1988).

Examiner’s Regarding Claim 14 a claim dependent on Claim 12. Applicant has shthat Claim
12 is nonobvious. Therefore, undr43.03 All Claim Limitations Must Be Considered Claim
14 is non-obvious.

2143.03 All Claim Limitations Must Be **>Considerec [R-6]
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** "All words in a claim must be considered in judg the patentability of that claim against
the prior art."In re Wilson 424 F.2d 1382, 1385, 165 USPQ 494, 496 (CCPA 1%7é8n
independent claim is nonobvious un@érU.S.C. 103then any claim depending therefrom is
nonobviousin re Fing 837 F.2d 1071, 5 USPQ2d 1596 (Fed. Cir. 1988).

Part B - The Present Applicant is the named inventoon 5,904,724.

The present Applicant (Jed Margolin) is the nanmeeintor on U.S. Patent 5,904,724. See the
attached DECLARATION OF JED MARGOLIN. The Examingtbarred from citing ‘724 as prior
artin a 35 U.S.C. 8103 rejectiddee ISCO INTERN v. Conductise, 279 F.Supp.2d 489 (D.Del.
2003) Footnote 4:

[4] Although § 102 relates to prior invention byagher, anticipation, and abandonment, its
standard for determining prior art is applied te §1103 obviousness inquiry as w8ke, e.g.,
Panduit Corp. v. Dennison Mfg. C&10 F.2d 1561, 1568 (Fed.Cir.198@¢yt. denied481
U.S. 1052, 107 S.Ct. 2187, 95 L.Ed.2d 843 (198B¢{6re answeringraham's content'
inquiry, it must be known whether a patent or pedtiion is in the prior art under 35 U.S.C. §
102.") (citingGraham v. John Deere C&83 U.S. 1, 86 S.Ct. 684, 15 L.Ed.2d 545 (1966));
parte Andreser212 U.S.P.Q. 100, 102 (Pat.& Tr. Office Bd.App819(citing congressional
committee record and commentary and concludingGoatgress intended § 103 to "includ[e]

all of the various bars to a patent as set fortkeiction 102").

As MPEP 2129 explains, “However, even if labeledmsor art,” the work of the same inventive

entity may not be considered prior art against the clainisss it falls under one of the statutory

categories.”

2129 Admissions as Prior Art [R-6]

|. ADMISSIONS BY APPLICANT CONSTI-TUTE PRIOR ART

A statement by an applicant >in the specificatiomade< during prosecution identifying the
work of anothems "prior art" is an admission **>which can baedlupon for both

anticipation and obviousness determinations, rdgsscf whether the admitted prior art would
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otherwise qualify as prior art under the statutmategories of 35 U.S.Q02 Riverwood Int'l
Corp. v. R.A. Jones & Ca324 F.3d 1346, 1354, 66 USPQ2d 1331, 1337 (Fed2@3);
Constant v. Advanced Micro-Devices.|i848 F.2d 1560, 1570, 7 USPQ2d 1057, 1063 (Fed.
Cir. 1988).< However, even if labeled as "prioratie work of the same inventive entityay

not be considered prior art against the claimsasitefalls under one of the statutory
categoriesld.; see alsdreading & Bates Construction Co. v. Baker EnergyoReces Corp.

748 F.2d 645, 650, 223 USPQ 1168, 1172 (Fed. @84)L("[W]here the inventor continues to
improve upon his own work product, his foundatiowatk product should not, without a
statutory basis, be treated as prior art solelyabse he admits knowledge of his own work. It is

common sense that an inventor, regardless of amsadm, has knowledge of his own work.").

Consequently, the examiner must determine whetlgesubject matter identified as "prior art"
is applicant's own work, or the work of anothertia absence of another credible explanation,

examiners should treat such subject matter as tinke @f another.

Part D - Applicant’s invention meets a long felt bt unmet need.

According to the articl&lASA Plans UAS Push(Exhibit 1 at 81):

NASA is seeking industry feedback on its plansaorew five-year, $150-million program to
help integrate unmanned aircratft into civil airgpathe feedback is likely to be mixed, as the
agency's last major unmanned aircraft researchrgmogvas canceled before it got off the
ground, despite industry backing.

Briefed to industry experts in early August, thentdmned Air Systems (UAS) Integration in
the National Airspace System (NAS) project is pkohio begin in Fiscal 2011. It would be
NASAs first major unmanned aircraft effort since tHigh-Altitude Long-Endurance Remotely
Operated Aircraft (HALE ROA) project was killed 2905.

The new program would focus on separation assuramgeollision avoidance, pilot-aircraft
interface, certification requirements and commutndce, involving a series of increasingly

complex flight demonstrations. The main goal igénerate data to help the FAA and
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standards organizations develop guidelines andatgus for the design and operation of

UASs in the NAS. The research is expected to havenpact in the 2015-25 timeframe.

Applicant’s invention solves a long-felt unmet needafely fly UAVs in civilian airspace. (See
MPEP 716.04.ong-Felt Need and Failure of Others). Otherwise it would not be necessary for
NASA to set up “a new five-year, $150-million pragn to help integrate unmanned aircraft into

civilian airspace.”

Part E - The Duggan Application.

The Examiner’s choice of Duggan Patent Applicatit$12005004723 as a reference is interesting.
By a coincidence Applicant (“Margolin”) discoveréte Duggan Application not long after the
USPTO published it.

Margolin analyzed the Dugan claims and found soefeigncies. For example, Duggan Claim 1:

1. A computer-implemented method for providing aertor of a vehicle with a plurality of
control modes, wherein the system is configuresuggport transitioning between control
modes during operation of the vehicle, the methwdprising: receiving a first operator input
that corresponds to a first control mode; genegadifiirst directional representatioi the first

operator input; processing the first directiongresentatiorthrough a unified autopilot system

SO as to generate a first control output; mechégiadjusting a control component associated
with the vehicle based on the first control outpateiving a second operator input that
corresponds to a request to transition from thet éiontrol mode to a second control mode;
transitioning from the first control mode to the&sed control mode; receiving a third operator
input that corresponds to the second control mgeeerating a second directional

representationf the third operator input; processing the seatinectional representation

through the unified autopilot system so as to gateest second control output; and

mechanically adjusting a control componagssociated with the vehicle based on the second

control output.
{Emphasis added}
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This claims a method where the operator of a vehgchble to select two or more control modes
and the system transitions between them. The daies not say how the system transitions
between them other than that the autopilot dodhg.term “directional representation” does not
appear in the Specification. What is the “direcsiorepresentation” of an operator input? Common
English usage suggests that it is the line or @alsng which the operator moves the joystick or
mouse. Also, by definition an autopilot mechanigaliljusts control components so this part of the

claim is redundant.

Duggan’s Dependent claim 2 is redundant. DuggatasrCl already specifies the use of a unified
autopilot.
2. The method of claim 1, wherein said transitignéomprises processing a transition

command through the unified autopilot system.

Duggan Dependent claim 3:
3. The method of claim 1, wherein generating a fireectional representation comprises

generating a first set of acceleration and bankeacgmmands.

Finally, something real. A directional represematcan be a set of acceleration and bank angle
commands. What else can a “directional represemtatie? Duggan does not teach it, so Claim 1 is

indistinct.

Even so, this may have already been done. For deasap U.S. Patent 4,155,59%%@neuver
detector circuit for use in autothrottle control systems having thrust and flight path control
decouplingissued May 22, 1979 to Peter-Contesse (assigngddimg). From Column 1, lines 15-
28:
It is an object of this invention to provide a fiigcontrol system having thrust and flight path
control decoupling utilizing maneuver detector #imdted integrator circuit means in lieu of

the aforementioned time-constant programmer cirogans.

It is yet another object of this invention to prd&icircuit means responsive to elevator, normal
acceleration, and pitch attitude signals for prongda signal having a first predetermined
polarity when a purposeful maneuver of the airdsaéffected and a further signal having a

polarity opposite to said first predetermined pioyavhen a non-maneuver is indicated, a
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purposeful maneuver being defined as one initibiethe pilot as contrasted to non-pilot

initiated aircraft maneuvers.

There is also U.S. Patent 6,062,318al energy based flight control systemssued May 16, 2000

to Lambregts (also assigned to Boeing). From Col6irime 65 - Column 7, line 14:

The present invention modifies the known TEC sydbgmasing an alternate control strategy
and flight path command .gamma..sub.C processimgnse. This alternate strategy is used
during manual control mode (using a control colwnthe like) when the thrust has been
driven to a preset value (such as a maximum ormumi thrust limit) or when the automatic
throttle is disengaged. Under these circumstanestgad of reverting to a pure path priority
scheme for stick or control column inputs (by opgrswitch 30 and letting the airspeed
increase or decreases until a speed limit is rehabes done in the known TEC system), the
present invention transitions to a combined speeldpath priority scheme, where flight path
angle is the short term control priority and thesggeed command is the long term priority. In
this scheme, switch 30' remains closed and the alspeed control feedback is continued after
thrust reaches a limit.

Duggan Claim 31:

31. A multi-modal variable autonomy control systehg system comprising:

a plurality of control mode components each comwadmg to a different mode of control and
being configured to respond to command inputs Imegaing directionally descriptive control

commands; and

a unified autopilot component for processing saidationally descriptive control commands.

an vehicle control component for receiving procdssammands from the unified autopilot

system and actuating control devices accordingly.

This claim contains inexcusable punctuation erfdh&se errors were not introduced by the Patent
Office; they are in the Application in the File Vgrer. See Exhibit 2 at 83.
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Margolin gave his analysis to Optima Technology, mow Optima Technology Group) who was
then acting as Margolin’s agent for selling or tiseng his patents. Optima contacted Geneva

Aerospace, the assignee of the Duggan application.

Geneva responded by filing a Supplemental IDSistll of Margolin’s patents (even though only
5,566,073 and 5,904,724 were relevant), U.S. Patef©t5,525 and 6,062,513, along with some of
the non-patent literature that Margolin had presgénsuch as:

Beringer, D.;Applying Performance-Controlled Systems, Fuzzy Logi, and Fly-By-Wire
Controls to General Aviation, Office of Aerospace Medicine, May 2002.

Abernathy, M.; ¥irtual Cockpit Window ” for a Windowless Aerospacecraft.
http://www.nasatech.com/Briefs/Jan03/MSC23096.hfiah. 2003.

See Exhibit 2 at 84-88.

Geneva also licensed Margolin Patents 5,566,073 ah®04,724See Exhibit 3 at 91.

It came as a complete surprise to Applicant wherxhiggan Application was allowed as filed
(despite its defects) in the FOAM. Geneva'’s attgsmaay have been surprised as well. They had to
ask the Duggan Examiner to correct the punctuadroors in Duggan Claim 31. See Exhibit 2 at 89.

Perhaps the Duggan Examiner was preoccupied wieim€ial problems. See Exhibit 4 at 109. But
where were the Second Set of Eyes? Perhaps theyskesping that day.

Margolin wishes to note that the Examiner in thespnt case cited the Duggan Application even
though it had already issued as U.S. Patent 7,323,232)Vehicle control system including

related methods and componentsn March 11, 2008.

The Duggan Application may have other problems @& Whe Duggan Application claims priority
from Provisional Application Ser. No. 60/480,19&d Jun. 20, 2003. According to 35 U.S.C. 102
Conditions for patentability; novelty and loss of ight to patent.

A person shall be entitled to a patent unless -

*kkkk
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(b) the invention was patented or described inirstgut publication in this or a foreign country
or in public use or on sale in this country, mdrant one year prior to the date of application for

patent in the United States.

There is evidence that this might have occurre@. gdpetJCAYV Distributed Mission Training
Testbed: Lessons Learned and Future Challengdxsy Dr. Dutch Guckenberger and Matt Archer;
The Interservice/Industry Training, Simulation &Wétion Conference (I/ITSEC), Volume: 2000
(Conference Theme: Partnerships for Learning ifNle@ Millennium) was presented at the
I/ITSEC Conference in 2000. The title page and pagee reproduced in Exhibit 5 at 180. On
document page 7 (Exhibit 5 at 183), under the megdariable Autonomy Control System
(VACYS) it refers to Geneva Aerospace’s Variable Autonoronttbl System:

As a portion of the DMT UCAYV Testbed developmehg Geneva AeroSpace Variable
Autonomy Control System (VACS) was added to LiteFte. The VACS is designed to be

effective for UAV and UCAYV systems as usable to indduals whose training is focused

on the requirements of a given mission or the usdiiy of the payload, rather than on the

aviation of the vehicle.As the dependence on UAVs for military operatigrevs and UAV

technology is integrated into the emerging glolmmhmand and control architecture, the cost
and complexity of managing and controlling thessetscan easily become substantial. The
VACS solution to this UAV control problem lies ing appropriate functional allocation
between the human and the machine. By merging madand-off missile flight control,
advanced aircraft flight control, and state-of-#recommunications technologi€seneva has
developed a novel hierarchical flight control stru¢ure with varied levels of remote

operator input to address the human-machine functipal allocation problem.

The VACS has been successfully demonstrated enalidia diverse range of users to

effectively operate UAVs Furthermore, the VACS solution eliminates theursgment for

UAVs to be controlled by highly trained, rated péoln a continuing development and
demonstration effort VACS is to be used Joint STAREE workstation and the Freewing
Scorpion 100-50 UAV and conduct a flight test destaation. This program will demonstrate
the benefits of the variable autonomy flight cohtgstem design with simplified manual

control modes, demonstrate the compatibility ofsasystem with the military s emerging C4l
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architecture, and demonstrate the synergism betd@eh STARS and UAVs using the
simplified UAV flight control technology.

{Emphasis added}

Geneva Aerospace filed a trademark application thithUSPTO on 1/22/2004 for the trademark
“Variable Autonomy Control System.” See Exhibitt61&85. In the application Geneva Aerospace

declared, under penalty of perjury:

The applicant, or the applicant's related comparilicensee, is using the mark in commerce,
and lists below the dates of use by the applicarttie applicant's related company, licensee, or
predecessor in interest, of the mark on or in cotioe with the identified goods and/or

services. 15 U.S.C. Section 1051(a), as amended.

International Class 009: computer software for aatoous aerial vehicle guidance and

control systems

In International Class 009, the mark was first useléast as early as 09/01/1988d first

used in commerce at least as early as 09/01/1988d is now in use in such commerce. The

applicant is submitting or will submit one specinieneach class showing the mark as used in
commerce on or in connection with any item in teess of listed goods and/or services,
consisting of a(n) Portion of company website déswg product.

{Emphasis added}

The mark “Variable Autonomy Control System” is feaomputer software for autonomous aerial

vehicle guidance and control systems”.

Geneva declares that the “Variable Autonomy Coriggdtem” was first used in commerce as early
as 09/01/1998, which is more than one year pridhécs/20/2003 filing date of the provisional

application.
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Is the “Variable Autonomy Control System” in the gyan ‘232 patent the same “Variable
Autonomy Control System” that Geneva wished todradrk? Their trademark application

included a portion of the company website descghire product, which states (Exhibit 6 at 188):
Products: Variable Autonomy Control System (VACSJ

Under Air Force Research Lab fundingGeneva has developed an innovative UAV control

design that combines state-of-the-art missile teldgies with fixed-wing aircraft control. Our

design balances autonomous flight contkth manual control to provide variable levels of

directional independenceand minimizes the personnel and training requirgmtr the

operation of the UAV, The truly enabled UAV operatnot required to be a trained aviator,
but still retains a wide range of control flexibylin order to successfully execute the mission

objectives that call upon his/her specialized etigper

Our solution is a hierarchical flight control structure with multiple levels of remote

operator input combined with an off-board controller software package and intuitive

human system interface Research of the UAV control problem has indicdted the best

solution lies in the appropriate functional allocatbetween the human and the machine,
leading to the organization of the control probleetween the two fundamental categories:

flight governance and flight management.
{Emphasis added}
It sounds like it is.
Therefore, the Duggan ‘232 patent is invalid faliig to meet the requirements of 35 U.S.C 102.

Note that the Duggan “Variable Autonomy Control t8ys” was developed under Air Force
Research Lab funding. That would give the Goverrtraertain patent rights in the invention. This

is not stated in the Duggan ‘232 patent.

Geneva also filed an application to trademark “VCAShey made the same declaration as they did
for “Variable Autonomy Control System” and includdée: same company website page. See
Exhibit 7 at 190.
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Dave Duggan of Geneva Aerospace and Luis A. PifidiA-RL presented a paper at the 2002
AUVSI Symposium. The paper from the Proceedingspsoduced as Exhibit 8 at 195. From
Exhibit 8 at 196, last paragraph under the headihGS Overview:

Funding for the variable autonomy control concepswrovided under the Small Business
Innovative Research (SBIR) program Phase |, PHaaad Phase Il funding vehicles through
the Air Force Research Laboratory (AFRL) Human é&ffeeness and Air Vehicles Integration

Directorates (Reference 1).

Reference 1 says:
1. Duggan, David S., “Demonstration of an Integdavariable Autonomy UAV Flight
Control System”, Phase Il SBIR Final Report, AFRE-MVP-TR-2001-0035, January 2001

Applicant has not been able to obtain this refezdnam DTIC.

However, Duggan/Geneva Aerospace’s Provisional isapbn (Application Number 60/480,192)
contains Geneva Aerospac&mall Business Innovation Research (SBIR) ProgramrBjects
Summary, Topic Number AF98-179 (Exhibit 9 at 211), whidios/s that Geneva Aerospace had
the invention described in ‘232 in its possess®early as the date the SBIR Project Summary for
AF98-179 was submitted. According to the Air FOB®IR Web site at
http://www.afsbirsttr.com/TechMall/Default.aspx?kweF98-179 the SBIR Phase | Contract
started 5/14/1998, ended 2/14/1999, and the ddteddTIC report is 3/20/2001. See Exhibit 10 at
235.

This suggests that Geneva Aerospace was beindututrtheir Trademark Applications, that the
products named Variable Autonomy Control Systents\&ACS were first used commercially as
early as 09/01/1998.

The ‘232 patent claims priority from Provisional gligation 60/480,192 filed June 20, 2003 and
incorporates the Provisional Application in itsiegtly in the ‘232 patent. See ‘232 Column 1, lines
6 - 9. However, Provisional Application 60/480,18&s not made available to the public on PAIR
until November 22, 2010. See Margolin Declaratidl4§ As a result, the public was not able to
read the entire ‘232 patent until November 22, 2010
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The Duggan Provisional Application contains an tnfation Disclosure Statement (PTO-1449),
filed July 29, 2004 listing a number of patent refeces. See Exhibit 11 at 237. With the exception
of U.S. Patent 5,904,724 none of the other patfatences are listed on the ‘232 patent. And, with
the exception of 5,904,724 none of the referenited by Duggan in his Provisional Application

are marked as having been considered by the Dugxgminer.

The irregularities surrounding the ‘232 patent vabcgll for an investigation by the USPTO’s

Inspector General, but the USPTO does not seerav®e &n Inspector General.

Section 3.
For the foregoing reasons, Applicant submits tHailgections and rejections have been overcome.
Applicant requests that the rejection of pendiragnek 1-14 be withdrawn and that the application
be allowed as filed.

Respectfully submitted,

{Jed Margolin/ Date: November 29, 2010
Jed Margolin

Jed Margolin

1981 Empire Rd.
Reno, NV 89521-7430
(775) 847-7845
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of Jed Margolin
Serial No.: 11/736,356 Examiner: Ronnie M. klam
Filed: 04/17/2007 Art Unit: 3664
For: SYSTEM AND METHOD FOR SAFELY FLYING UNMANNED ERIAL VEHICLES
IN CIVILIAN AIRSPACE

DECLARATION OF JED MARGOLIN

I, Jed Margolin, declare as follows:

1. I am the Applicant in the above patent appligatio

2. 1 am the named inventor (Jed Margolin) on U.SeR5,904,72Method and apparatus for
remotely piloting an aircraft issued May 18, 1999.

3. Exhibit 1 is a true and accurate reproductiothefarticleNASA Plans UAS Pushoy Graham
Warwick that appeared in Aviation Week & Space Texdbgy, August 16, 2010, page 13.

4. Exhibit 2 is a true and accurate reproductiodafuments from the image filewrapper for the
Duggan Application 10/871,612 that | downloadedrfrihne USPTO’s PAIR Web site on or about
November 1, 2010.

5. Exhibit 3 is a true and accurate reproductiothefLicense Agreement between Geneva
Aerospace, Optima Technology, Inc., and myselévehredacted financial information as per
Federal Rules of Civil Procedure Rule 5.2. | hage aedacted other sensitive information. (Note

that Optima Technology, Inc. subsequently changet hame to Optima Technology Group.)

6. Exhibit 4 is a true and accurate reproductiopudilic documents that | downloaded from the
Palm Beach County, Florida Web site at http://odgpalm-beach.fl.us/or_webl/or_sch_1.asp
between approximately August 30, 2010 and Septed®e2010.



© 00 N O oA WDN P

W W W N N D DN N DN N DN DNNDNDN P P PP PP PR PR
N P O © 00 N OO0 O A W NP O O O N O OFh b O DD, O

Jed Margolin Serial Number: 11/736,356 Filed: 04/17/2007 Sheet 78 of 241
Examiner: Ronnie M. Mancho Art Ur8664

7. Exhibit 5 is a true and accurate reproductiothefWeb page that | downloaded from
http://ntsa.metapress.com/link.asp?id=4mrrcOau@efpion or about November 16, 2010, showing
the availability of the papdressons Learned and Future Challengeisy Dr. Dutch Guckenberger
and Matt Archer presented at the 2000 Intersemvidaétry Training, Simulation & Education
Conference (I/ITSEC), and part of Volume: 2000 (féoence Theme: Partnerships for Learning in
the New Millennium, followed by the title page atié seventh page from the paper that |

purchased from Meta Press on or about Novembez(i).

8. Exhibit 6 is a true and accurate reproductiodafuments filed by Geneva Aerospace in
Trademark Application, Serial Number 78355947 f@afiable Autonomy Control System” that |
downloaded from the USPTO Trademark Document Retri@DR) Web site at
http://tmportal.uspto.gov/external/portal/t@m or about November 17, 2010.

9. Exhibit 7 is a true and accurate reproductiodafuments filed by Geneva Aerospace in
Trademark Application, Serial Number 78355939 f/dACS” that | downloaded from the USPTO
Trademark Document Retrieval (TDR) Web sitétip://tmportal.uspto.gov/external/portal/t@m
or about November 17, 2010.

10. Exhibit 8 is a true and accurate reproductiothefpapeDevelopment and Testing of a
Variable Autonomy Control System (VACS) for UAVsby Dave Duggan of Geneva Aerospace
and Luis A. Pifieiro of AFRL contained in the Pradiegs AUVSI Symposium, 2002, that was
given to me by AUVSI (Association of Unmanned Vébéscinternational) on November 18, 2010.

11. Exhibit 9 is a true and accurate reproductiothefdocument contained in Geneva Aerospace
Provisional Application 60/480,19%mall Business Innovation Research (SBIR) Program
Projects Summary, Topic Number AF98-179that | downloaded from PAIR on November 22,
2010.

12. Exhibit 10 is a true and accurate reproductiothefWeb page containing Geneva Phase |
Contract information for AF98-179 that | downloadenim the Air Force SBIR Web site at
http://www.afsbirsttr.com/TechMall/Default.aspx?kweF98-179 on November 26, 2010.
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13. Exhibit 11 is a true and accurate reproductiothefiInformation Disclosure Statement in the
Duggan Provisional Application 60/480,192 that Wwidoaded from PAIR on November 22, 2010.

14. November 22, 2010 was the first day that Pronaié\pplication 60/480,192 became available
to the public on PAIR. Provisional Application 6804192 became available to the public on PAIR
only as a result of my telephone conversations tithDon Levin (Director of SEARCH AND
INFORMATION RESOURCES ADMINISTRATION) and Mr. Richad Fernandez (of that same
office) the previous week.

| hereby declare under the penalty of perjury thatforegoing is true and correct to the best of my
knowledge and belief.

Dated:

Jed Margolin
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Exhibit 1 — AWST ArticleNASA Plans UAS Push
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LEADING EDGE

"Agehcy uses them for

scientific research,

but has lacked a focus

on UAVs—until now

ASA is seeking industry feedback on its plans for a new

five-year, $150-million program to help integrate unmanned
aircraft into civil airspace. The feedback is likely to be mixed, as
the agency’s last major unmanned aircraft research program was
canceled before it got off the ground, despite industry backing.

Briefed to industry experts in early August, the Unmanned

Air Systems (UAS) Integration in the National Airspace Sys-
tem (NAS) project is planned to begin in Fiscal 2011. It would
be NASA’s first major unmanned aircraft effort since the High-
Altitude Long-Endurance Remotely Operated Aircraft (HALE

ROA) project was killed in 2005.

The new program would focus on
separation assurance and collision
avoidance, pilot-aircraft interface,
certification requirements and com-
munications, involving a series of
increasingly complex flight demon-
strations. The main goal is to generate
data to help the FAA and standards
organizations develop guidelines
and regulations for the design and
operation of UASs in the NAS. The re-
search is expected to have an impact
in the 2015-25 timeframe.

NASA has tried to avoid duplica-
tion with, and identify gaps in, UAS
civil-airspace integration efforts
already underway, says Jeff Bauer,
project planning lead. “Scope has

AviationWeek.com/awst

been the biggest thing we have
struggled with—what are the right
things to do,” he says. The result is a
hodge-podge, lacking the singular vi-
sion of the HALE ROA project, which
was the intended centerpiece of a
government-industry plan to enable
routine operations by long-endurance
UAVs in airspace above 18,000 ft.
Some industry experts believe the
new program is too near-term and
that NASA should focus on longer-
term challenges such as autonomy.
Others think the program is “late to
need” and that some of the data to be
generated are required urgently to
support efforts in progress to certify
small unmanned aircraft and secure

BY GRAMAMN WARWICH

Senior Editor-Technology He
Graham Warwick blogs at:
fvistionWeeh.comfleadinged

£ iadiompenkoom

dedicated frequency spectrum for
UAS command-and-control links.

NASA did not have free rein in
scoping out the program as its direc-
tion from Congress and the Obama
administration was to coordinate with
the FAA and Defense and Homeland
Security departments to address
operational and safety issues with
UAS integration into the NAS while
avoiding duplication.

As a result, the separation assur-

: ance and collision-avoidance project
. will focus on real-time trajectory and
i contingency monitoring to provide

an additional layer of safety for air

. traffic controllers and UAS operators.
| NASA will also develop mission plan-
i ning tools to automate contingency

| procedures after communications or

systems failures while minimizing
the impact of UAS operations on air
transport system capacity and delays.

The pilot-aircraft interface project
will develop guidelines for designing
or modifying ground control stations
to be compliant with NAS require-
ments. This could involve adding
audible, tactile and visual cues, and
will culminate in a proof-of-concept
demonstration using a Predator B
ground station modified for NAS
compliance.

Initially, the communications
project will support work underway
to secure dedicated “safety of flight”
spectrum for UAS command-and-con-
trol links at the 2012 World Radiocom-
munication Conference. Subsequently,
the project will develop and test
prototypes of a data link radio that
meets safety, security and scalability
requirements.

Finally, NASA plans to provide the
FAA with a methodology for develop-
ing airworthiness requirements for
the certification of UAS. While some
argue that manned aircraft certifi-
cation rules should be the starting
point, the agency believes the bal-
ance between probability of failure
and severity of consequences used to
define airworthiness requirements for
passenger-carrying aircraft needs to
be reassessed for unmanned aircraft.
NASA also plans to assess UAS-spe-
cific hazards and risks and develop
guidance for type design, focusing on
the automation aspects. @

AVIATION WEEK & SPACE TECHNOLOGY/AUGUST 16, 2010 13
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Exhibit 2 — Duggan Filewrapper Documents
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-154-

to support transition between the first and second

modes of control.

31. A multi-modal variable autonomy control system,
the system comprising:
| a plurality of control mode components each
corresponding to a different mode of
control and being configured to respond to
command inputs by generating directionally
descriptive control commands; and
a unified autopilot component for processing
said directionally descriptive control
commands .
an vehicle control component for receiving
. processed commands from the unified
autopilot system and actuating control

devices accordingly.

32. The system of claim 31, wherein said plurality
of control mode components are associated with more

than three different modes of control.

33. The system of claim 31, wherein said plurality
of control mode components are associated with both

autonomous and user-input-based modes of control.

34. The system of claim 31, wherein said plurality

of control modes are further configured to respond to
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Trw

N IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

A7

~"“First Named B
Inventor : David S. Duggan et al.

Appln. No. : 10/871,612
Filed : June 18, 2004 Group Art Unit: 3661

For : VEHICLE CONTROL SYSTEM Examiner:
INCLUDING RELATED METHODS
AND COMPONENTS

Docket No.: G46.12-0001

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT

| HEREBY CERTIFY THAT THIS PAPER IS BEING
SENT BY US. MAIL, FIRST CLASS, TO THE
COMMISSIONER FOR PATENTS, P.O. BOX 1450,

Commissioner for Patents
ALEXANDRIA, VA 22313-1450, THIS

P.O. Box 1450

Alexandria, VA 22313-1450 \_‘hﬂmop N CMYe o™
PATENT ATTORNEY
Sir:

The patents or publications listed on the enclosed PTO
Form-1449 are submitted pursuant to 37 C.F.R. § 1.97. Copies of

the foreign references or “other art” references are included.
LIST REFERENCES NOT SUBMITTED

TIME OF FILING
The information disclosure statement is being filed:
1. X 1. Within three months of the filing date of a
national application other that a Continued
Prosecution Application (CPA);
2. Within three months of the date of entry of the
National Stage international application;
b 3. Before the mailing date of a first Office Action
on the merits; or
4. Before the mailing of a first Office Action after
the filing of a Request for Continue Examination

(RCE) .
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2. after the time period specified in paragraph 1 above,
but before the mailing date of a final action under 37
C.F.R. § 1.113 or notice of allowance under 37 C.F.R.
§ 1.311. Therefore, in accordance with 37 C.F.R. §
1.97(c), submitted herewith is:
(check either A or B below)
A. _ a statement as specified in 37 C.F.R. § 1.97(e).
B. the fee set forth in 37 C.F.R. § 1.17(p) for
submission of an information disclosure statement
under 37 C.F.R. § 1.97(c).

3. after the mailing date of either a final action under
37 C.F.R. § 1.113 or a notice of allowance under 37
C.F.R. § 1.311, whichever occurs first, but before
payment of the issue fee. = Therefore, Applicant
petitions for consideration and submits herewith:
A. a statement as specified in 37 C.F.R. § 1.97(e);
B. the petition fee set forth in 37 C.F.R. § 1.17(p).

STATEMENT
(only used if No. 2(A) or No. 3 above is checked)
The person(s) signing below certify
(check appropriate paragraph)
that each item of information contained in this Information
Disclosure Statement was first cited in any communication
from a foreign patent office in a counterpart foreign
application not more than three months prior to the filing
of this statement. 37 C.F.R. § 1.97(e) (1).
OR
that no item of information contained in this Information
Disclosure Statement was cited in a communication from a
foreign patent office in a counterpart foreign application
or, to the knowledge of the person signing the
certification after making reasonable inquiry, was known to

any individual designated in 37 C.F.R. § 1.56(c) more than
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three months prior to the filing of this statement. 37
C.F.R. § 1.97(e) (2).

METHOD OF PAYMENT
X No fee is required.

Attached is a check in the amount of $

The Director is authorized to charge any fee deficiency
required by this paper or credit any overpayment to Deposit
Account No. 23-1123.

Respectfully submitted,

WESTMAN, CHAMPLIN & KELLY, P.A.

By: W /A

Christopher L. Holt, Reg. No. 45,844
Suite 1400 - International Centre
900 Second Avenue South

Minneapolis, Minnesota 55402-3319
Phone: (612) 334-3222

Fax: (612) 334-3312

CLH:rkp
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Sheet 1 of 1

FORM PTO-1449 Atty. Docket No.: Appl. No.:
G46.12-0001 10/871,612

First Named Inventor:

LIST OF PATENTS AND PUBLICATIONS FOR

APPLICANT'S INFORMATION
DISCLOSURE STATEMENT

O\PF

David S. Duggan et al.

Filing Date Group Art:
_NOV 21 2005
June 18, 2004 3661
U.S. PATENT DOCUMENTS
Examiner Document Sub Filing Date
Initial No. Date Name Class Class If Appropriate

AA U.s. 11/2005 Margolin 709 218

Patent

Pub. No.

US 2005-

0256938 Al
AB 5,666,531 09/1997 Martin 395 620
AC 5,422,998 06/1995 Margolin 395 166
AD 5,553,229 09/1996 Margolin 395 166
AE 5,933,156 08/1999 Margolin 345 509
AF 5,566,073 10/1996 Margolin 364 449
AG 5,904,724 05/1999 Margolin 701 120
AH 5,974,423 10/1999 Margolin 707 104
AT 6,023,278 02/2000 Margolin 345 419
AJ 6,377,436 04/2002 Margolin 361 230
AK 6,177,943 01/2001 Margolin 345 419
AL 5,978,488 11/1999 Margolin 381 61

FOREIGN PATENT DOCUMENTS
Sub Translation
Document No. Date Country Class Class Yes No

AM

OTHER ART (Including Author, Title, Date, Pertinent Pages, Etc.)
AN
AO
AP

EXAMINER: DATE CONSIDERED:
EXAMINER: 1Initial if citation considered, whether or not citation is in conformance with
MPEP 609; draw line through citation if not in conformance and not considered. Include

copy of this form with next communication to applicant.
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FORM PTO-1449 Atty. Docket No.: Appl. No.:
G46.12-0001 10/871,612
First Named Inventor:
LIST OF PATENTS AND PUBLICATIONS FOR
APPLICANT'S INFORMATION
DISCLOSURE STATEMENT
David S. Duggan et al.
Filing Date Group Art:
June 18, 2004 3661
U.S. PATENT DOCUMENTS
Examiner Document Sub Filing Date
Initial No. Date Name Class Class If Appropriate
AQ 6,862,501 03/2005 He 701 3
AR 6,062,513 05/2000 Lambregts 244 175
AS 4,155,525 05/1979 Peter-Contesse 244 182
AT 6,304,819 10/2001 Agnew et al. 701 207
AU 6,064,939 05/2000 Nishida et al. 701 120
AV 6,498,984 12/2002 Agnew et al. 701 207
AW
FOREIGN PATENT DOCUMENTS
Sub Translation
Document No. Date Country Class Class Yes No
AX
OTHER ART (Including Author, Title, Date, Pertinent Pages, Etc.)
AY | RIS Press Releases - htip:/www.landform.com/pages/PressReleaseshtm. 4 pgs-
AZ Beringer, D.; “Applying Performance-Controlled Systems, Fuzzy Logic, and Fly-By-
Wire Controls to General Aviation Office of Aerospace Medicine, May 2002, pgs. 1-
8.
BA R. Parrish et al.; “Spatial Awareness Comparisons Between Large-Screen,
Integrated Pictorial Displays and Conventional EFIS Displays During Simulated
Landing Approaches,” NASA Technical Paper 3467, CECOM Technical Report 94-E-1,
October 1994, 1-22.
BB Office of the Secretary of Defense, Airspace Integration Plan for Unmanned
Aviation November 2004.
BC Abernathy, M.; “Virtual Cockpit Window” for a Windowless Aerospacecraft.
http://www.pasatech.com/Briefs/Jan03/MSC23096.htm], Jan. 2003. 2 pgs.
EXAMINER: DATE CONSIDERED:
EXAMINER: Initial if citation considered, whether or not citation is in conformance with
MPEP 609; draw line through citation if not in conformance and not considered. Include

copy of this form with next communication to applicant.
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Application No. Applicant(s)
. 10/871,612 DUGGAN ET AL.
Interview Summary Examiner Art Unit
Gertrude Arthur-Jeanglaude 3661

. All participants (applicant, applicant's representative, PTO personnel):

(1) Gertrude Arthur-Jeanglaude. 3) .

(2) Christopher Holt ( Req # 45,844). 4.

Date of Interview: 26 November 2007.

Type: a)lX] Telephonic b)[] Video Conference
¢)] Personal [copy given to: 1)[] applicant  2)[] applicant's representative]

Exhibit shown or demonstration conducted: d)[ ] Yes  e)i No.
If Yes, brief description:

Claim(s) discussed: 31.
Identification of prior art discussed: none.
Agreement with respect to the claims f)[X] was reached. g)[] was not reached. h)[_] N/A.

Substance of Interview including description of the general nature of what was agreed to if an agreement was
reached, or any other comments: To amned claim 31 to correct typo errors.

(A fuller description, if necessary, and a copy of the amendments which the examiner agreed would render the claims
allowable, if available, must be attached. Also, where no copy of the amendments that would render the claims
allowable is available, a summary thereof must be attached.)

THE FORMAL WRITTEN REPLY TO THE LAST OFFICE ACTION MUST INCLUDE THE SUBSTANCE OF THE
INTERVIEW. (See MPEP Section 713.04). If a reply to the last Office action has already been filed, APPLICANT IS
GIVEN A NON-EXTENDABLE PERIOD OF THE LONGER OF ONE MONTH OR THIRTY DAYS FROM THIS
INTERVIEW DATE, OR THE MAILING DATE OF THIS INTERVIEW SUMMARY FORM, WHICHEVER IS LATER, TO
FILE A STATEMENT OF THE SUBSTANCE OF THE INTERVIEW. See Summary of Record of Interview
requirements on reverse side or on attached sheet.

Examiner Note: You must sign this form unless it is an - -
Attachment to a signed Office action. Examiner’s signature, if required

U.S. Patent and Trademark Office
PTOL-413 (Rev. 04-03) Interview Summary Paper No. 20071126
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ra Geneva Aerospace, Inc

Geneva Aerospace 4240 International Parkway, Suite 100
At the core of UAY contro Carroiton, TR 75007
4685582576

Fax 469-568-2101

May 17", 2006
SAMUELS, GREEN, STEEL & ADAMS, LLP
Mr. Scott Albrecht, Esq.

19800 MacArthur Blvd, Suite 1000
IRVINE, CA, 92612

SUBJECT: RPY NON-EXCLUSIVE LICENSE AGREEMENT

- Dear Mr. Albrecht,

I am enclosing two (2) originals of a “RPV NON-EXCLUSIVE LICENSE
AGREEMENT?”. Please, have both copies signed and dated. Retain one executed original
for your files and retum one executed copy to Mr. Alan Barker at the above address.

Best regards,

Corinne Leroux
Assistant
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RPV NON-EXCLUSIVE LICENSE AGREEMENT

This Agreement is made this Olday of May, 2006 (“Effective Date”) by and between
Optima Technology Inc. (hersinafter referred to as “Licensor”), a Delaware corporation,
Mr. Jed Margolin ¢hereinafter referred to as “Inventor™), an individual, both having a
place of business at 2222 Michelson Drive, Suite 1830, Irvine, California 92612 USA,
and Geneva Aerospace®, Inc., a Texas corporation (hereinafter referred to as
“Licensee”), having its principal place of business at 4240 International Parkway, Suite
100, Carrollton, TX 75007, individually referred to as ‘“Party’” and collectively as the
“Parties.”

WITNESSED THAT

WHEREAS, as is demonstrated by the document(s) attached hereto as Exhibit A,
Licensor has obtained from Inventor the right to provide a license under certain patents as
herein identified; and

WHEREAS, Inventor is the named inventor in one or more of said patents; and

WHEREAS, Licensee desires to obtain, and Licensor is willing to grant Licensee, a non-
exclusive license as hereafter defined and under the terms and provisions herein
specified.

NOW, THEREFORE, in consideration of the promises and mutual agreements herein
contained Licensor, Inventor and Licensee agree as follows:

TERMS
1. DEFINITIONS

1.1 The term “consist”™ limits and covers only the elements expressly recited. By
contrast, the utilization of the terms “include,” “such as,” and “for example” are
not limited and therefore cover more elements than those recited.

1.2 “Affiliate” shall mean any corporation or the like at least fifty percent (50%) of
whose voting share capital is owned or directly or indirectly controlled by or
under common control with a Party as of the Effective Date of this Agreement or
at-any time during the term of this Agreement and any other entity over which a
Party exercises effective managerial control.

1.3 “Days” shall mean calendar days.
1.4 “RPV” shall mean “remotely piloted vehicle.” A “remotely piloted aircraft” is an
RPV. “UAV” shall mean “unmanned aerial vehicle.” RPV is an older term for

UAV. “UCAV” shall mean “Unmanned Combat Aerial Vehicle.” UCAV is also
sometimes defined as an “Uninhabited Combat Aerial Vehicle.” UCAV isa UAV

Page 1 of 14
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that is intended for use in combat. UCAS means “Unmamned Combat Air
System.”

1.5 “Synthetic Vision” is the current term for “Synthetic Environment” and is the
three dimensional projected image data presented to the pilot or other observer.

1.6 “Patent Portfolio” shall mean the portfolio consisting of United States Patent
Numbers 5,904,724 (Method and Apparatus for Remotely Piloting an Aircraft),
5,566,073 (Pilot Aid Using a Synthetic Environment), and those future United
States patents that may be added in accordance with the covenants and warranties
set forth in Section 8.1.

1.7 “Royalty Products” shall mean only the product identified as Licensee Part
Number 606-0069-001 missionTEK Synthetic Image Module described as
situational awareness aid for a UAV operator using missionTEK. This Part
Number excludes the SDS Acuity IG software package hosted on a rack mount
computer. This Part Number interfaces to mission TEK through an Ethernet
connection and creates a synthetic image of a UAV that is driven by the current
vchicle telemetry stream on the product order form attached hereto as Exhibit B.
The other products and options identified in Exhibit B are specifically excluded
from the definition of "Royalty Products." It is to be understood that Royalty
Products shall include systems or components that are manufactured outside the
United States, its territories, or possessions and which can reasonably be expected
to be used or sold within the United States, its territories, or possessions and/or
including and covering all countries on planet Earth and surrounding
planets/systems, so long as those systems or components are also identified in
Exhibit B as Licensee Part Number 606-0069-001 missionTEK Synthetic Image
Module described as situational awareness aid for a UAV operator using
missionTEK. This Part Number excludes the SDS Acuity IG software package
hosted on a rack mount computer. This Part Number interfaces to mission TEK
through an Ethernet connection and creates a synthetic image of a UAV that is
driven by the current vehicle telemetry stream.

1.8 “Sale or Sold” shall mean selling, leasing, or otherwise transferring ownership,
possession, or use to another party, of a Royalty Product (except as scrap), either
directly or through a chain of distribution, and shall be deemed to have occurred
upon invoicing of a Royalty Product to a third party, or if not invoiced, when
ownership, possession, or use is transferred to a third party directly or indirectly.

1.9 "Claims" shall mean one or more patent claims identified within the body of a
Patent (s).

1.10 "Claims in the Patent Portfolio" shall mean Claims identified within the body of a

Patent(s) included in the Patent Portfolio (defined in Section 1.6 of this
Agreement).

Page 2 of 14
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2. LICENSE GRANT

2.1 Subject to the terms and provisions of this Agreement, and to Licensee making
the payments required under Section 4.1, Licensor and Inventor grants to
Licensee a royalty bearing non-exclusive, personal, non-transferable, worldwide
right and license under the Claims in the Patent Portfolio to test, make, have
made, use, import, export, distribute, offer for sale, sell, lease, and/or otherwise
dispose of products in, or for, the United States and its territories and possessions,
subject to any applicable export laws and regulations of the United States.

2.2 Subject to the terms and provisions of this Agreement, and to Licensee making
the payments required under Section 4.1, Licensor and Inventor grants to
Licensee the right to extend to its direct and indirect distributors, suppliers,
dealers, and customers its right, under the Claims in the Patent Portfolio, to test,
make, have made, use, import, export, distribute, offer for sale, sell, lease, and/or
otherwise dispose of products in, or for, the United States and its territories and
possessions subject to any applicable exports laws and regulations of the United
States.

2.3 Subject to execution of this agreement by the Parties, Licensor and Inventor
release and forever discharge Licensee (and its direct and indirect distributors,
suppliers, dealers and customers) from any and all claims, liens, demands, causes
of action, obligations, losscs, damages, and liabilities, known or unknown,
suspected or unsuspected, liquidated or unliquidated, fixed or contingent, that
they have had in the past or now have or may have in the future under any of the
Claims in the Patent Portfolio based on or arising out of products Sold, prior to
and including May 01, 2006 by Licensee in, or for, the United States and its
territories and possessions.

2.4 Subject to the terms and provisions of this Agreement, and to Licensee making
the payment required under Section 4.1 and during the term of the life of this
Agreement, Licensor and Inventor further represent, covenant and agree that
neither they nor any entity directly or indirectly controlled by either will bring suit
or otherwise assert a claim for infringement against Licensee (or its direct and
indirect distributors, suppliers, dealers or customers) befoere any court or
administrative agency in any country of the world based on or arising out of
products Sold by Licensee in, or for, the United States and its territories and
possessions.

2.5  The release and covenant not to sue provided in Sections 2.3 and 2.4, as well as
any other releases or covenants not to sue set out in this Agreement, shall bind
any assignee or other person to whom the Assignor or Inventor may assign
ownership or control of Claims in the Patent Portfolio.

2.6 Licensor and Inventor grants to Licensee the right to sublicense to an Affiliate of
Licensee the rights granted to Licensee under this Agreement; provided that the

Page 3 of 14
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Affiliate is bound by the terms and provisions of this Agreement as if it were
named in the place of Licensee, and provided that the Affiliate shall pay and
account, directly or through Licensee, to the Licensor the royalties payable under
this Agreement as a result of the activities of the Affiliate as if it were named in
the place of Licensee. Any rights granted to an Affiliate shall terminate
automatically and without notice on the date such Affiliate ceases to be an
Affiliate; provided, however, that such termination shall not affect the rights
granted to the Affiliate for acts occurring prior to the effective date of such
termination. Upon written request from Licensor as to whether a particular entity
or entities is an Affiliate, Licensee will answer such request in writing within
thirty (30) Days from receipt of the request.

27 The rights, grants, covenants, and terms of Section 2.1, 2.2, 2.4, and 4.1 shall not
apply to Royalty Products Sold by Licensee to a third party afier Licensee was
notified by Licensor that such third party has or had, directly or through others,
asserted in any judicial proceeding or judicial document, at any time during the
lifetime of this Agreement, that any of the Claims in the Patent Portfolio are
invalid and/or not infringed.

2.8 The rights, grants, covenants, and terms of Sections 2.1, 2.2, 2.3, 2.4, and 4.1 shall
not apply to Royalty Products Sold by Licensee to a third party for sale under a
brand not owned or controlled by Licensee unless: (i} such third party has
executed with Licensor a License Agreement; and/or (ii) Licensee pays the
Royalty, under Sections 4.1 and 4.2, to Licensor for every Royalty Product Sold
by such third party in, or for, the United States and its territories and possessions,

3. LIMITS ON SCOPE OF LICENSE GRANT

3.1  Any license grant or other authorization that may be provided by Licensor or
Inventor to Licensee under this Agreement or to a third party does not provide,
directly, by implication, or otherwise, any license grant, or authorization to
Licensee to make, have made, use, import, export, distribute, offer for sale, sell,
rent, or otherwise dispose of RPV systems for use by R/C hobbyists; and/or to
make, have made, test, use, import, export, distribute, offer for sale, sell or lease,
or otherwise dispose of equipment used to product or manufacture RPV systems
for use by R/C hobbyists.

32 Any third party which acquires rights under this agreement is bound by the
requirements of section 3.1.

4. ROYALTY AND PAYMENTS

4.1 In consideration for the licenses, covenants not to sue, and other rights granted by
Licensor and Inventor to Licensee under this Agreement relative to Royalty
Products Sold by Licensee in, or for, the United States and its territories and
possessions and/or including and covering all countries on. planet Earth and
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surrounding planets/systems after May, 01, 2006, Licensee agrees to pay Licensor
a continuing “Royalty” throughout the term of this Agreement equal to five
percent (5%) for each such Royalty Product.

42  [DELETED BY PARTIES DURING NEGOTIATION]

4.3 Only one Royalty shall be paid on any Royalty Product with respect to the Claims
in the Patent Portfolio regardless as to whether the Royalty Product is
encompassed by one or more of the Claims in the Patent Portfolio. Licensee shall
not be required to make payments under Secticn 4.1 as to Royalty Products Sold
by Licensee where the Royalty due has been paid to Licensor by a third party.
Licensee shall not be required to make payments under Section 4.1 as to Royalty
Products Sold by Licensee and subsequently found defective and retumed to
Licensee for full credit, and not thereafter Sold by Licensee in, or for, the United
States and its territories and possession and/or including and covering all
countries on planet Earth and surrounding planets/systems.

4.4  The Parties understand that there should be no taxes mmposed by any foreign
country on the income of Licensor paid under this Agreement. However, to the
extent, if any, that such taxes are imposed for any reason: (i) such taxes shall be
borne by Licensor; (ii) Licensee will deduct such tax from the amounts payable to
Licensor and pay such tax to the appropriate authority in the name of and on
behalf of Licensor; (iii) Licensee shall send to Licensor certificates of tax
payment in due course after each payment of the tax; and (iv) Licensee agrees to
submit and to file any document to the competent foreign revenue office, that is
required to have such certificate issued.

4.5 If any other entity is granted a license under any of the Claims in the Patent
Portfolio with respect to Royalty Products under any more favorable economic
terms than those granted to Licensee under this Agreement, then Licensor shall
disclose, in writing, to Licensee the terms and provisions of each such license
within thirty (30) Days of its execution, and Licensee shall have the right, within
ninety (90) Days of receipt of such disclosure, to substitute all of the terms and
provisions in this Agreement with all of the terms and provisions of the
subsequent license, retroactive to the date that the subsequent license agreement
was executed.

5. REPORTS

5.1 Licensee shall keep sales records of all Royalty Products Sold by Licensee during
the term of this Agreement in, or for, the United States and its territories and
possessions and/or including and covering all countries on planet Earth and
surrounding planets/systems. These sales records shall be of sufficient detail to
permit verification in accordance with the accuracy and completeness of the
information and the royalties required to be reported and paid under this
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Agreement. Licensee shall keep such records for at least five (5) years after each
due date for royalty payments under this Agreement.

5.2 Licensee shall send Licensor a written “Royalty Report”, accompanied in the
manner provided for in Section 5.7 by the proper amount then payable to Licensor
as shown in such Royalty Report,:

(a) on or before the thirtieth (30™) day after termination of this Agreement;
and

® on or before the last day of the months of January, April, July and October
of each year during the term of this Agreement. However, if less than one
thousand Royalty Products are Sold by Licensee in, or for, the United
States and its territories and possessions and/or including and covering all
countries on planet Earth and surrounding planets/systems during a
calendar year, then the four (4) quarterly reports and payments for the next
calendar year immediately following may be combined in a single annual
Royalty Report and payment made on or before the last day of January
immediately following such next calendar year.

5.3  The Royalty Report shall be certified in iis correctness by Licensee’s
representative responsible for paying such on Licensee’s behalf in the normal
course of Licensee’s business, and providing information such as:

(a) the total number of Royalty Products, by product category, Sold by
Licensee in; or for, the United States and its territories and possessions
and/or including and covering all countries on planet Earth and
surrounding planets/systems during the preceding calendar quarter;

(b) the royalty amount due for such calendar quarter; and

(c) the total number of Royalty Products, by product category, Sold by
Licensee in, or for, the United States and its territories and possessions
and/or including and covering all countries on planet Earth and
surrounding planets/systems during such calendar quarter for which the
Royalty due from Licensee was paid for by a third party and an
identification of each such third party.

5.4 Inthe event that any Royalty Report and payment are not made by or on behalf of
Licensee by the date provided under this Agreement, interest shall be payable on
the past due amounts at the rate of the prime lending rate as published in the Wall
Street Journal from time to time plus 2%, compounded semi-annually. This
interest shall be calculated from the date payment was due to the payment date.
This interest payment shall be in addition to any other remedy provided to
Licensor by law or by this Agreement.
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5.5 Licensor shall maintain Royalty Reports of Licensee as “Confidential
Information” in accordance with Article 9 of this Agreement. Confidential
Information shall also include any other information provided by Licensee to
Licensor and which is designated in good faith as confidential by Licensee.

5.6 Licensor shall have the right, during reasonable business hours and at the
reasonable convenience of Licensee, to have the correctness of any Royalty
Report of Licensee audited, at licensor’s expense, by a firm of independent public
accountants, selected by Licensor, and reasonably acceptable to Licensee. The
independent public accountants shall examine Licensee’s records only on matters
pertinent to this Agreement. Nor more than one such audit shall be performed per
year, unless Licensee has underreported as provided in the following sentence. In
the event it is determined by the independent public accountants, at any time, that
Licensee has underreported in an amount in excess of five percent (5%) of the
royalties properly due with respect to one or more Royalty Reports, then
Licensee, in addition to any other remedy provided Licensor by law or by this
Agreement, agrees and is bound to:

(a) Reimburse Licensor’s full cost and expense associated with the audit; and

(b) Pay Licensor an amount equal to one hundred and twenty-five (125%) of
the amount that Licensee has failed to report or pay, along with interest at
the rate of the prime lending rate as published in the Wall Street Journal
from time to time plus two percent (2%), compounded semi-annually,
calculated from the date each royalty accrued to the date of payment under
this Section.

Any payments due under this Section shall be due and payable within thirty (30)
Days following notice from Licensor of such failure, breach or default.

5.7 All royalty payments under this Agreement shall be paid in United States
currency, without deductions of taxes of any kind other than as provided for in
Section 4.4, payable to Licensor ¢/o SAMUELS, GREEN, STEEL & ADAMS,
LLP, Scott Albrecht, Esq.; at 19800 Macarthur Blvd., Suite 1000, Irvine,
California 92612-2433, U.S.A. by wire transfer to:

SAMUELS, GREEN, STEEL & ADAMS, LLP
Scott Albrecht, Esq.; P.C. Client Trust

[Financial Information Redacted]

or to any other U.5.A. accounts, as instructed jointly and in writing by Licensor
and Scott Albrecht, Esq.
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5.8 In the event applicable exchange control regulations shall prevent remittance of
United States currency payment hereunder by Licensee, Licensee agrees, at
Licensor’s option and in accordance with the requirement to make payments
without deductions of taxes of any kind other than as provided for in Section 4.4,
to deposit an equivalent amount in a currency as designated by Licensor, in a
bank designated by Licensor for the account of Licensor, such equivalent amounts
to be calculated using currency tables published in the Wall Street Journal.

6. TERM AND TERMINATION

6.1  This Agreement shall continue in full force and effect, unless sooner terminated
by specific provisions in this Agreement, until the expiration date of the last
remaining of the Claims in the Patent Portfolio, or until a final decree of invalidity
from which no appeal or other judicial recourse can be, or is, taken of the last
remaining of the Claims in the Patent Portfolio.

6.2  Licensee may terminate this Agreement at any time by sixty (60) Days written
notice to Licensor.

6.3  Licensor may terminate this Agreement forthwith upon written notice to Licensee
if:

(a) Licensee remains in default in making any payment or supplying a
Royalty report or fails to comply with any other provision for a period of
thirty (30) Days, in each case after written notice of such default or failure
is given by Licensor to Licensee, unless a genuine and good faith dispute
exists as to the amount due and any amounts not in dispute are timely
paid;

) Licensee shall make an assignment for the benefit of creditors, or any
order for the compulsory liquidation of Licensee shalt be made by any
court;

(c) Licensee shall be finally determined by a court of competent jurisdiction
to have (1) willfully or deliberately violated any material provision of this
Agreement; (ii) concealed from Licensor any failure to comply with this
Agreement including, but not limited to, the deliberate or willful
understatement of royalties payable or the express refusal to timely pay
royalties; and/or (iii) acted in bad faith in breaching any material provision
of this Agreement. In such an event, the termination shall be effective as
of the date of notice given by Licensor; and

(d) Licensee and/or any of its Affiliates, during the term of the Agreement,

directly or through others, assert in any judicial proceeding or judicial
document that any of the Claims in the Patent Portfolio are invalid.
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6.4  Any termination of this Agreement shall not relieve Licensee of its liability for
any payments accrued or owing prior to the effective date of such termination, or
for any payments on Royalty Products manufactured by Licensee, in whole or in
part, and located in the United States and its territories and possessions and/or
including and covering all countries on planet Earth and surrounding
planets/systems, prior to the effective date of such termination and Sold after the
termination date.

7. ASSIGNMENTS

7.1  This Agreement may be assigned by Licensor provided that the assignment does
not operate to terminate, impair or in any way change any obligations or rights
that Licensor currently has under this Agreement, or any of the obligations or
rights that Licensee would have had, if the assignment has not occurred. In the
event the assignment is to a competitor of Licensee, Licensor and Inventor will
continue to receive Royalty Repoerts made by Licensee on a confidential basis and
will not reveal the contents of the Royalty Reports to the assignee,

7.2 This Agreement shall inure to the benefit of, and be binding upon, the successors
and assigns of the Parties, but no purported assignment or transfer by Licensee of
this Agreement or any part thereof shall have any force or validity whatsoever
unless and until approved in writing by Licensor, except an assignment to a direct
or indirect wholly-owned subsidiary of Licensee, or to a buyer of all or
substantially all of an entire business unit or product line of Licensee to which this
license pertains. However, any purported conveyance or any attempt by Licensee
to confer or extend the benefits and privileges of this Agreement upon or to any
entity shall be void and ineffective if that entity: (I) shall have, directly or
indirectly, rejected or declined to accept a license from Licensor upon like, similar
or more favorable terms as embodiment herein; and/or (ii) directly or through
others, asserted in any judicial proceeding or document that any of the Claims in
the Patent Portfolio are invalid.

8. COVENNANTS, REPRESENTATIONS AND WARRANTIES

8.1 Licensor and Inventor warrant and covenant that: (i) if during the term of this
Agreement, they own, control or acquire additional Claim(s), this Agreement will
be supplemented to include such additional Claim(s) without the payment by
Licensee of any royalties other than those required to be paid under this
Agreement; (ii) they have the entire right, title and interest in and to the Claims in
the Patent Portfolio; (iii) they have the right and authority to enter into this
Agreement; (iv) they do not own or control any foreign issued patents or foreign
pending patent applications; and (v) there are no liens, conveyances, mortgages,
assignments, encumbrances or other agreements to which Licensor or Inventor are
a party, or by which they are bound, that would prevent or impair the full exercise
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of all substantive rights granted to Licensee by Licensor pursuant to the terms and
provisions of this Agreement.

82 Licensor and inventor make no representation or warranty that Royalty Products
will not infringe, directly, contributorily or by inducement under the laws of the
United States or any foreign country, any patent or other intellectual property
right of a third party.

83  Any dispute arising under or relating to this Agreement or in any dispute arising
with respect or related to the subject matter of the Claims in the Patent Portfolio,
which cannot be resolved by negotiation in good faith between the parties hereto,
shall be resolved by an action brought in, and the Parties and their Affiliates who
have agreed to be bound by this Agreement consent to the jurisdiction and venue
of a court in the State of Delaware, U.S.A. Without regard to those laws relating
to conflict of laws and the parties to this agreement hereby submit to the
Jjurisdiction of the courts in the State of Delaware, U.S.A. in connection with any
digputes arising out of this Agreement.

8.4  Licensee hereby submits for itself and its property in any legal action or
proceeding relating to this Agreement, or for recognition and any enforcement of
any judgment in respect thereof, to the non-exclusive general jurisdiction and
forum of the courts of the State of Delaware in the United States of America, the
courts of the United States of America for the District of Delaware, and appellate
courts from any thereof. Licensee agrees not to raise, and waives, any objections
or defenses based upon venue or forum non conveniens, except that Licensor may
seek temporary injunctive relief in any venue of its choosing.

8.5  Licensee hereby designates the following agent in the United States for any
service of any summons, complaint or other process in connection with any
litigation arising out of this Agreement and Licensee agrees and certifies that such
agent shall have full authority to accept the same on behalf of Licensee:

Name: W. Alan Barker, Geneva Legal Counsel
Address: 4240 International Parkway
Suite 100
Carrollton, Texas 75007
Tel.:  (469) 568-2376 x112
Fax:  (469) 568-2100
Email: abarker@genevaaerospace.com

8.6  Licensee represents and warrants that Licensee assumes responsibility for
obtaining all necessary official government approval, validation, and/or consent
from the appropriate governmental authorities for the performance of this
Agreement and for remittance of payment pursuant hereto and for registering or
recording this Agreement as required; provided, however, that Licensee shall use
its best efforts to provide that Licensor shall have the right to participate or be
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represented in any proceeding, hearing, negotiation or the like with governmental
authorities relating to such approval, validation and/or consent.

8.7 Licensee and its Affiliates shall, upon request, grant to Licensor, Inventor, and/or
their Affiliates a non-exclusive license to and release from any and all claims of
infringement of any patents that are necessarily infringed when implementing the
Intellectual Property or claiming technologies for which there is no realistic
alternative in implementing the Intellectual Property and with respect to which
Licensee has or may in the future obtain rights or controls, directly or indirectly,
to grant such a license and release. Any such licenses and release shall be granted
upon fair, reasonable, and non-discriminatory terms and provisions.

8.8  Every Party represents and warrants that in executing this Agreement, other than
the promises, warranties and representations expressly made in this Agreement, it
does not rely on any promises, inducements, or representations made by any Party
or third party with respect to this Agreement or any other business dealings with
any Party or third party, now or in the future.

8.9  Every Party represents and warrants that it is not presently the subject of a
voluntary or involuntary petition in bankruptcy or the equivalent thereof, is not
presently contemplating filing any such voluntary petition, and does not presently
have reason to believe that such an involuntary petition will be filed against it.

8.10  Other than the express warranties of this Article, there are no other warranties,
express or implied.

9. CONFIDENTIAL INFORMATION

9.1 For a period of five (5) years as measured from the first date of disclosure of
Confidential Information pursunant to this Agreement, Licensor and Inventor agree
to use reasonable care and discretion, at least commensurate with that degree of
reasonable care they use to protect similar information of their own, to avoid
disclosure, publication or dissemination of Confidential Information, outside of
those employees, attorneys or consultants of Licensor, and independent public
accountants selected by Licensor pursuant to Section 5.6, who have a need to
know Confidential Information, and are bound by the terms of this Article to keep
Confidential Information in confidence.

9.2  Disclosure by Licensor or Inventor of Confidential Information under Section 9.1
of this Agreement shall be permitted in the following circumstances; provided,
that Licensor and Inventor shall have first given reasonable notice to Licensee that
such disclosure is to be made:

(a) in response to an order of a court, government or governmental body;

(b) otherwise as required by law; or
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(c) to the independent public accountants selected in accordance with Section
5.6 who agree in writing to maintain Confidential Information in
confidence.

93 Notwithstanding any other provisions of this Agreement, the obligations specified
in Section 9.1 of this Agreement will not apply to any Confidential Information
that:

(a) is or become publicly available without breach of this Agreement;
(b) is released for disclosure by written consent of Licensee;

(©) can be shown by written documentation to have already been in Licensor’s
or Inventor’s possession at the time of its receipt from Licensee; or

(d) is disclosed to Licensor or Inventor by a third party without Licensor’s or
Inventor’s knowledge of any breach of any obligation or confidentiality
owed to Licensee.

10.  MISCELLANEOUS

10.1  All notices to, demands, consents, and communications that any Party may desire
to give to the other, and/or may be required under this Agreement, must be in
writing. The notice shall be effective upon receipt in the United States after
having been sent by registered or certified mail or sent by facsimile transmission;
and shall be effective upon receipt outside the United States after having been
delivered prepaid to a reputable international delivery service or courier or sent by
facsimile transmission; and addressed to the address designated below:

For notice to Licensor:

SAMUELS, GREEN, STEEL & ADAMS, LLP,
Mr. Mark Adams, Esq.

19800 MacArthur Blvd., Suite 1000

Irvine, CA 92612

For notice to Licensee:
W. Alan Barker, Geneva Legal Counsel
4240 International Parkway
Suite 100
Carrollton, Texas 75007
Tel:  (469) 568-2376 x112
Fax: (469) 568-2100
Email: abarker@genevaacrospace.com
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Or to such address that the Party to whom notices are to be sent may from time to
time designate in writing.

10.2  No failure or delay to act upon any default or to exercise any right, power or
remedy under this Agreement will operate as a waiver of any such default, right,
power or remedy.

10.3  This Agreement constitutes the entire understanding of the Parties with respect to
its subject matter and supersedes all prior oral or written negotiations, agreements
and understandings. This Agreement may not be modified or amended except in
writing duly signed by authorized persons on behalf of the Parties.

10.4  The validity, construction, interpretation and performance of this Agreement, and
any disputes or legal actions arising under or from this Agreement, shall be
govemned by the laws and regulations of the United States of America as to patent
law, and the State of Delaware as applied to contracts.

10.5  Each of the terms and provisions of this Agreement is material. Without such
terms and provisions the Parties would not have entered into this Agreement. If
any term or provision of this Agreement is, becomes, or is deemed invalid, illegal
or unenforceable under the applicable laws or regulations in the United States or
any of its jurisdictions including, for example, the State of Delaware, such term or
provision may be amended, by mutual agreement between Licensor and Licensee,
to the extent necessary to conform to applicable laws or regulations without
materially altering the intention of the parties or, if it cannot be so amended by
good-faith negotiations and agreement between Licensor and Licensee then this
Agreement shall be terminated sixty (60) days following such term or provision
becoming or being deemed invalid, illegal or unenforceable.

10.6  This Agreement does not constitute either Party the agent of the other Party for
any purpose whatsoever, nor does either Party have the right or authority to
assume, create or incur any liability of any kind, express or implied, against or in
the name or on behalf of the other Party.

10.7  The English language form of this Agreement shall control and determine its
interpretation.

Page 13 of 14




Jed Margolin

Serial Number: 11/736,356 Filed: 04/17/2007

Sheet 105 of 241

Examiner: Ronnie M. Mancho Art Ur8664

IN WITNESS WHEREQTF, the parties hereto have caused this RPV License Agreement
to be executed by their respective duly authorized officers as of the Effective Date.

Date: May 01, 2006

Date: /]/FOI;[ 25 ,2006.

Date: f‘:_’g i { 7 , 2006.

OPTIMA%J\I OLOGY INC.
By: 4 ,/7
Robert Iefdams
As CEQ, Optima Technology Inc.

By _ ()l Viigrten
/}cd Margolin &

Inventor

GEN%AE]ﬁ@, INC.
By:

David Helio
As CEO/President
Geneva Aerospace, Inc.

This Agreement shall not be effective unless an original or a fax copy of this signature
page fully executing this Agreement is received by Licensor within twenty-one (21) Days

of the Effective Date.
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Optima Technology

Exhibit A "

[Redacted]
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Commercial Price List

Geneva é?FGSPaC?V EIL\I b"f 3

flightTEK for Fixed Ying No Navigator fAlightTEK compuler wilh internal GPS and fixed wing VACS software. No cabling or GPS antenna. | §  11.900.00

606-0022-001

606-0023-001 flight TEK for Airship Ne Navigatar AightTEK cornputer with internal GPS 2nd airship VACS software. No cabling or GPS antenna. $ 20.500.00
B506-0022-002 flightTEK Extended Use Same as above with the addition of a web interface that permits the custormer to medify the $ 11.900.00
autopilol gains. -
606-0023-002 flight TEK Airship Exlended Use Same as abave with the addition of a web inlerface thal permits the custarmer to modify the $ 20,500.00
autopilot gains.
B06-0024-001 flightTEK Standard Cable Set Standard cable set nol including the GPS RF cable, Cable is based on Dakota configuration, $ 2,900.00
606-0025-001 flight TEK PIL Cable Set Standard bench cable that breaks out all of the flightTEK interfaces § 120000
606-0028-001 flighlTEK Custom Cabie Set Design Non-standard cable set design to inlerface to special payloads or other airborne components. 3 2300000
Comes wilh & single cable sel 1o aid in fit checks and integration.
Defined at fightTEK Custom Cabie Set Single cable set designed ta specifications from the custiom cable set design effort 5 3,100.00
design
606-0027-002 flighlTEK GPS Antenna Aclive GPS antenna and TBOD ft. RF cable 490.00
— - i . — - —=
820-0011-001 Navigator Software 15 state Kalman filter that provides the full navigation state. S 1.000.00
608-0068-001 SIL 6DOF SDK Development environment that supports the extended use flightTEK, Allows the user to create a 5 15000.00
medel of the aircraft and test the flighiTEK gain setlings against the airframe model, Includes a
pre-compiled library for use on a ?7? O8 and Visual C++ compiler environment,
808-0050-0¢1 PILHIL 8DOF SDK System Developmenl environment that supports the extended use flightTEK. Allows the user to create a $ 500000

madel of the aircraft and test the flight TEK gain settings against the airframe model in a real-time
PILHIL environment. Includes a pre-compiled library for use on a Linux OS and a preloaded Boox
PC.

605-0025-001 Systron Donnar CMIGITS (1L INS Ingludes the CMIGITS hardware and the software interface driver $ 30.850.00

606-0029-001 CMIGITS Mount w/ 12v/28v DC-DC converter |Standard Dakota mount with interface cable and 12v/28v DC-DC power converter 3 2,000.00
608-0030-001 CMIGITS Mount {28v) Standard Dakota mount with inlerface cable without power converter (28v) §  1,500.00
606-0031-001 Systron Donner MMQ IMU Assembly Inciuges lhe MMQ hardware, LVDS board converter, TBD in, cable between MMQ and LVDS $ 7,200.00
board, and the software intarface driver
606-0032-001 Crassbow IMU Includes the Crossbow hardware and the scftware interface driver 4,800.00
606-0033-001 Microstrain IMU Includes Microsirain hardware and the software interface driver 1,800.00
606-0055-001 Interface Panel Includes ADS sensor, RC to autgnomous flight switching, FTS interface 7,000.00
506-0035-001 ADS Sensor - Setra ADE sensor w/ lubing - Setra 5 55000
B0B-0035-002 ADS Sensor - Alt Sensors [ADS sensor wi tubing - All Sensors $ 550.00

Transmits data & wideo via 802.11b for LOS or via optional satcom link for BLOS. Videc is
transmitted as digital data compressed using JPEG2000 compression. 4 ethernet ports on an
internal switch are provided. IF MightTEK is used, one athernet port will be used. 1 watt internal
power amp for 802.11b is included,

B806-0036-002 JinkTEK DV Mo Amp Same as linkTEK DV but dees not include internal 802.11b power amp. $ 8.600.00
506-0037-001 linkTEK D Same as linkTEK DV but dees not include videa. $ 920000
©506-0037-002 linkTEK D No Amp Samé as linkTEK OV No Amp but does not include video, $  8.000.00
06-0038-001 SATCOM -1 Salcom modem enclasure with a single GlobalStar modem, TBD in. of RF cable, 24 in. serial 5 4.400.00
interface cable, and a single GlabalStar anlenna.
508-0038-002 SATCOM -2 Salcom moadem enclosure with two GlobalStar medems, TBD in. of RF cables, 24 in. serial § 720000
inlerface cable, and two GlobalStar antennas.
506-0041-001 linkTEK Davelopar Kit Power cable, power supply, and RJ45 cable, and 3" rubber duck antenna. s 950.00
506-0039-001 Serial Datalink 225-400 MHz Radio hardware with TBD in. RF cable and vehicle antenna 5 5,200.00
606-0040-001 Serial Datalink $00 MHz Radio hardware with TBD in. RF cable and vehicle anienna 5 1,750.00
$ 950,00

Power cable, power supply, and RJ45 cable, and 3* rubber duck antenna.

508-0042-001 Serial Datalink Develope!
s s O AGHHteE Statiohs . o S
B20-0(12-601 missionTEK Software Runs on Windows 2000, NT, or XP. Capable of commanding all available flight modes. $ 15,000.00

T Kit

B06-0010-001 migsionTEK Computer Includes a Panasonic Toughbook, mouse, and joystick. § 450000
808-0063-001 missionTEK Synthetic Image Module This product is an interface module Ihal enables mission TEK support unmanned vehicle aperator |5 2.000.00

siluational awareness aigs. The product provides an interface te the AAcuity® PC-IG System sokd
by SOS Internalional. The prodict requires migsionTEK o be cennacted to the PC-IG systemn
through an Ethernet connection and provides the PC-IG system periadic vehicle data that is used
le generate a synthetic image of the vehicle ralative 1o a 3-D tefrain environment.

606-0037-003 linkTEK O - GCS Same as linkTEK 3 for the air vehicle and includes power supply, power cable, interface cables, $ 970000

and 3" quarter wave rubber duck antenna.
B06-0037-004 finkTEK O No Amp - GCS Same as linkTEK D - GCS except no 802.11b power amp. $ 500000
606-0038-003 SATCOM - 1-GCS Satcom modem enclosure with a single GlobalStar modem, TBD in. of RF cable, 24 in. serial $ 5.200.00
intertace cable, and a single GlobalSlar anlenna.
506-0038-004 SATCOM -2 - GCS Same as SATCOM - 1 excepl an additional GlobalStar madem, RF cable, and anienna is 5 860000
included.
606-0043-001 linkTEK Gomm Kil 802.115 antenna, RF cables, anlenna masts, $ 1,250.00
£06-0039-002 Serial Datalink 225-400 MHz - GCS 225-400 MHz radia hardware in ruggedized enclosure with ground power cord $§  4,800.00
608-0040-002 Serial Datalink 800 MHz - GCS 900 MHz radio hardwara in ruggedized enclosure wilh ground pawer cord 8 2,000.00
501 -x0-mxx linkTek / Serial Datalink Interface Cable Inerface cable required when using linkTEK 0 supporl multi-vehicle control $ 130.00
508-0043-002 Serial Datalink Comm Kit ‘900 MHz Omni antenna, 3dB Omnidirectional UMF antenna, 30' RF cable, antenna masts, mast 5 850.00
imounting kit, masl stand

606-0051-001 Ground Controi Station - Packaged Oplion GCS Box with power supply and integrated with purchased Control Station Companents E3 1,800.00

608-0044-001 safeTEK Air Receiver, backup baltery pack, TBO in. RF cable, and antenna 5 4,500.00
502-0042-001 safeTEK Ground Rack mount with ability to independently command 3 saleTEK air units, Comes wilh power ¢ord. | § 8,750.00

506-0043-603 safeTEK Ground Comm Kit Antenna, RF cable, mast 5 185000
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LI TELE LR

. CFN 20060462327
@ "‘ OR BK 20706 PG @325
RETUAN TO: RECORDED @B/Q8/2006 15:46:06
NOVA TITLE COMEANY Palm Beach County, Florida
\VERSITY DR, SUTE 402 ANT 1,012, 602. 30
éﬁ“&ﬁ"spms‘ FL 33071-8808 Boc Stamp 7, 088,90
(054) 755-9889 R . Sharon R. Bock, CLERK & CCOMPTROLLER

Pge 0325 - 326; (2pgs)

SPEQIAL'}WARRANTY DEED

8 JIM

THIS INDENFURE is made this _ 5 day of August, 2006, between BOYNTON BEACH ASSOCIATES
XV, LLLP;“a Florida limited liability limited partnership ("Seller”) whose post office address is 1600
Sawgrass C%'pgale Parkway, Suite 300, Sunrise, Florida 33323, and Jean Bruner Jeanglaude and
Gertrude Arthir-Jeanglaude, hushand and wife ("Buyer”), whose Social Security Numbers are
i , respectively, and whose post office address is 8671 Thombrook
Terrace Point, Bo,ygién Beach, Florida 33437.

e
WITNESSETH, tha\@\ﬁ;iler, for and in consideration of the sum of TEN AND NO/100 DOLLARS {$10.00) and
other good and valuable consideration to Seller in hand paid by Buyer, the receipt and sufficiency of which
are hereby acknowledged has granted, bargained and sold, and hersby grants, bargains and sells to Buyer,
and Buyer's heirs, succéssers and assigns forever, the following described land, with a Property Appraiser's
Identification Number of 0g:42:45 32 03 000 1170.

Lot 117 , CANYON%SJ;E& = PLAT ONE, according to the plat thereof, as recorded in Plat
Book 105 at Page 1, of tthtLb_lic Records of Palm Beach County, Florida,

THIS CONVEYANGE AND TITLE TO'SAID PROPERTY is subject to: (a) taxes and assessments for the present year
and subsequent years, including, but fict-timited to, pending and certified county or municipal improverent liens; (b}
restrictions, reservations, conditions, linyitations, sasements and other matters of record or imposed by governmental
authorities having jurisdiction or control o‘\‘fep,thg subject property, but this reference shall not operate to reimpose any of
same; (c) all laws, ordinances, regulationsQ(r Strictions, prohibitions and other requirements imposed by governmental
authoritias, including, but not limited to, "é] pplicable zoning, building, bulkhead, land use and environmental
ordinances, rules and regulations, and sights-ofinterests vested in the United States of America andfor the State of
Florida; (d) those certain covenants, restrictions;-agfeements and lien rights set forth in Exhibit “A” attached hereto and
by this reference made a part hereof; (e) lhe\l)‘éérafation of Covenants, Restrictions and Easements for Canyon Isles,
dated January 18, 2006 and recorded January:20;:2806 in Official Records Book 19820, at Page 216 of the Public
Records of Palm Beach County, Florida, as amended and/or supplemented from time to time; (f} the plat of Canyon Isles
— Plat One, as recorded in Plat Book 105, at Page 1 of the Public Records of Palm Beach County, Florida; (g} the plat of
Canyeon Isles — Plat Two, as recorded in Plat Book 105, at Page 40 of the Public Records of Palm Beach County,
Florida; and (h} the plat of Canyon Isles — Plat Three, as recorded in Plat Book 106, at Page 61 of the Public Records of
Palm Beach County, Florida.

SELLER does hereby specially warrant the title to said land, subject to the foregoing matters, and will
defend same against the lawful claims of all persons claiming by, through or under Seller and no others.

IN WITNESS WHEREOF, Seller has hereunto set Seller’s hand and seal the day and year first above
written.

WITNESSES: BOYNTON BEACH ASSOCIATES XVI, LLLP, a
Florida limited liability imited partnership

By: Boynton Beach XVI Cerporation, a Florida
funits general partner

B;t: / /7/@/@//)/(

D N-Maffia Menende?, Vise President”

Print Name of Wiffiess:

{Print Napfe of Witness: T iaefeyny Dasuna &

STATE OF FLORIDA
COUNTY OF BROWARD

The foregoing instrument was acknowledged before me this ()5 day of August, 2006, by N. Maria Menendez, as
Vice President of Boynton Beach XVl Corporation, a Florida cotporation, the general partner of Boynton Beach
Associates XV, LLLP, a Florida limited liability limited partnership, on behalf of said corporation and limited liability
limited partnership. She is personally known to me.

el
EVELYN DUENAS
Hotary Public - State of Florida
ly Commission Expires Aug 8, 2009
Cammission # OD459453
Banged By Natienal Notary Assn.

Notary Public
My Commission Expires:

Thls instrument prepared by:
HENRY W. JOHNSON, ESQ.
HUME & JOHNSON, P.A.
1401 University Drive, #301
Coral Springs, Florida 33071
(954) 755-9680

Book20706/Page325 Page 1 of 2
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EXHIBIT “A”
COVENANTS, RESTRICTIONS, AGREEMENTS AND LIEN RIGHTS

The title to the property described in the Special Warranty Deed to which this Exhibit “A” is attached (the
“Deed”) shall be subject to and burdened by the covenants, restrictions, agreements and lien rights set forth
below:
italized Terms and Definitions. All initial capitalized terms used in this Exhibit “A” but not defined
0 sh“gll have the meanings glven to such terms as set forth in the Deed. The following terms as used in
thl?E “A” shall have the meanings given to such terms as set forth below.

“Gain” wﬁMean and refer to the amount, if any, by which: (i) the gress selling price of the Property (less and

except: {: actual, documented costs of any physical improvements made by Buyer after the date of the
Deed fo t xtenor of the home on the Property such as pools, patics, screen enclosures and extensions, and
(z) the actual.-tJocumented closing costs required to be paid by Buyer in connection with the sale of the
Property su ~documentary stamp taxes, recording fees and/or brokerage commissions), exceeds (ii) the

“Total Purchase Price” paid to Seller by Buyer pursuant to and as defined in the Purchase Contract executed by
Seller and Buye

"Hardship Event” hall mean and refer to a sale, transfer, lease or sublet of the Property, as appropriate,
following a divorce’ ctthe Buyers (if married to each other), death or serious disability of one or more of the
Buyers, job transfer of o  or more of the Buyers to a location greater than fifty (50) miles from the Property, or
other reason acceptablg:¥ X » Seller in Seller's sole and absolute discretion, as evidenced by a written waiver of
this provision given by Seller.

"Property” shall mean and: refento the property described in the Deed together with the improvements thereon.

“Transfer Advertisement or @ﬁmenf' shall mean and refer to any or all of the following: (i) any listing or
advertisement for the sale orVease of the Property or any portion thereof made with a broker, in any multiple
listing service, in any classifi ed\m ier advertisement, or otherwise (including, without limitation, “by owner”),
(i) any agreement (verbal or wnne or transfer of title to the Property to any third party, and/or {iil) any
agreement (verbal or written) f&(, leasing and/or subletting of the Property or any portion thereof,
notwithstanding anything to the contraryjn the Declaration.

2. Sales/Transfers of the Property.{(n/the event that Buyer sells or transfers title to the Property (directly or
indirectly}: (a) at any time within one (1)year following the date of the Deed, and/or {b) at any time thereafter if
such sale or transfer results from a Trans "Advertisement or Agreement made or entered into within one (1)
year following the date of the Deed, then' ea( pt only in the event of a Hardship Event released by Seller as
provided in Paragraph 4 below, Buyer shall’ payig Seller from the proceeds of such sale or transfer, an amount
equal to one-hundred percent (100%) of lha_G\ reallzed from such sale or transfer.

3. No Leasing of the Property. Notwnhslandmgsanythmg to the contrary in the Declaration, for a period of
one (1) year following the date of the Deed, except only in the event of a Hardship Event released by Seller as
provided in paragraph 4 below, Buyer shall not lease and/or sublet the Property or any portion thereof. Any
such lease and/or sublet shall be void and unenforceable. All other leases or sublets, including those resulting
from such a Hardship Event, shall be subject to the terms and conditions of the Declaration.

4. Lien Rights; Releases. There is and shall be a lien against the Property to secure Buyer's obligations set
forth in this Exhibit “A”, which lien may be foreclosed on by Seller if Buyer breaches any of its obligations
hereunder. In the event of a proposed sale, transfer, lease or sublet of the Property due to a Hardship Event,
Buyer must first provide to Seller evidence of such Hardship Event acceptable to Seller in Seller's sole and
absolute discretion, and if acceptable to Seller, Seller shall deliver to Buyer a written acknowledgment of the
Hardship Event and waiver of Seller's rights hereunder with respect only to such sale, transfer, lease or sublet.
In addition, upon written request from Buyer to Seller and payment of the Gain due to Seller in connection with
any sale or transfer of the Property as provided in this Exhibit “A”, then Seller shall provide fo Buyer a written
acknowledgment of such payment and release of Sellers lien rights with respect only to such sale or transfer
provided that Buyer provides Seller with evidence satisfactory to Seller in Seller’s sole and absolute discretion
of the amount of the Gain due, including, without limitation closing cr other settiement statements. Any release
provided by Seller shall be specific only to the particular sale, transfer, lease or sublet described in the release
and not to any subsequent sale, transfer, lease or sublet which shall remain subject to this Exhibit “A”.

5. Binding and Running with Title to the Property. The covenants, restrictions, agreements and lien rights
set forth in this Exhibit “A” shall burden and run with titie to the Property.

6. Remedies. |n addition to its right of foreclosure, Seller shall have all remedies at law and/or in equity for a
breach by Buyer under this Exhibit “A”. In the event that Seller prevails in any action (legal or otherwise} to
enforce its rights andfor Buyer's obligations, Seller shall be entitled to recover all of its costs incurred including,
without limitation, reasonable attorneys' fees, through and including all appsllate levels. By acceptance of the
Deed to the Property, Buyer, for itself, and its successors and assigns waives any homestead or other
exemption now or hereafter existing or enacted under either Florida or federal law as same may relate to
Seller's rights hereunder.

7.  Subordination. This Exhibit “A” shall be subordinate to the right of any holder of an instituticnal first
mortgage on the Property and shall not apply to any sales or leases by an institutional first mortgagee who
acquires title to the Property by foreclosure or deed in lieu of foreclosure.

8. Miscellanecus. This Exhibit “A” shall be construed in accordance with the laws of the State of Florida
and shall be binding on Buyer and Buyer's heirs, successors and assigns. In that regard, all references to Buyer
in this Exhibit “A” shall also mean and refer to each and every of Buyer's heirs, successors and/or assigns.
Should any term or provision of this Exhibit “A” be ruled to be illegal or otherwise invalid by a court of
competent jurisdiction, such term or provision shall be given its nearest legal meaning or be construed as
deleted as such court detemmines, and the same will not invalidate the remaining terms and provisions of this
Exhibit “A” which terms, provisions and portions of this Contract will remain in full force and effect. This
Exhibit “A” may not be amended or modified except by an instrument in writing executed by Seller.

Book20706/Page326 Page 2 of 2
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STATE OF FLORIDA
COUNTY OF BROWARD

The foregoing instrument was acknowledged before me this 5_ day of September, 2006, by N. Maria Menendez, as
Vice President of Boynton Beach XVI Corporation, a Florida corporation, the general partner of Boynton Beach
Associates XVI, LLLP, a Florida limited liability limited partnership, on behalf of said corporation and limited liability
limited partnership. She is personally known to me.

Kt )0 Cbftraen ———

Ndlary Public 71 KATHLEEN M. GOFFMAN

My Commigsion Expires: Hotary Public - State of Florida

¥ Commission Expires Mar 18, 2009
This instrument prepared by: Commission # bD 391078
HENRY W. JOHNSON, ESQ. Bonded By National Notary Assn, P
HUME & JOHNSON, P.A. o - ">
1401 Univarsity Drive, #301

Coral Springs, Florida 33071

(954) 755-9880

THIS DEED IS BEING RECORDED TO CORRECT THE LEGAL DESCRIPTION CONTAINED IN THE CORIGINAL DEED
DATED 08/03/06 AND RECORDED 08/08/06 IN OFFICIAL RECORDS BOOK 20706 AT PAGE 325 OF THE
PUBLIC RECORDS OF PALM BEACH COUNTY, FLORIDA

Book20826/Page1476 Page 1 of 2
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Exhibit 5 - UCAV Distributed Mission Training Testbed:
Lessons Learned and Future Challenges

by Dr. Dutch Guckenberger and Matt Archer

The Interservice/Industry Training, Simulation &Ueétion Conference
(I/ITSEC), Volume: 2000 (Conference Theme: Partm@ssfor Learning in
the New Millennium)

http://ntsa.metapress.com/link.asp?id=4mrrcOauBefpf
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Exhibit 6 - Documents from Geneva Aerospace Trademark Aaipdin,
Serial Number 78355947 for “Variable Autonomy GohSystem”
From USPTO Trademark Document Retrieval (TDR) V8éb

http://tmportal.uspto.gov/external/portal/tow
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Exhibit 7 - Documents from Geneva Aerospace Trademark Aaipdin,
Serial Number 78355939 for “VACS” From USPTO Tradek Document
Retrieval Web Sitettp://tmportal.uspto.gov/external/portal/tow
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Exhibit 8 - Development and Testing of a Variable Autonomy
Control System (VACS) for UAVs by Dave Duggan of Geneva
Aerospace and Luis A. Pifieiro of AFRL containedhe

Proceedings AUVSI Symposium, 2002
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Small Business Innovation Research (SBIR) ProgramrBjects
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Exhibit 10 - Geneva Phase | Contract information for AF98-179
from Air Force SBIR Web site at
http://www.afsbirsttr.com/TechMall/Default.aspx?kefsF98-179
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