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5 [0001] The present invention generally relates to a method and system for locating

6 and engaging targets using an aerial vehicle, an aerial vehicle tracking system, a target

7  locating system and a target engagement system.

8
9 BACKGROUND TO THE INVENTION
10
11 [0002] One of the current techniques for locating, identifying and engaging hostile

12 forces in an urban warfare involves the use of helicopter gunships flying in the sky with Line
13 Of Sight (LOS) weapons or Non-Line-Of-Sight (NLOS) missiles to engage targets that are
14 hiding in difficult to reach locations. However, the capability of helicopter gunship is limited
15  in that they cannot be flown safely in narrow and cramped surroundings. This is especially
16  true in urban environments where the hostile forces are in close proximity and could be
17  waiting in ambush.

18

19 [0003]) Unmanned Aerial Vehicle (UAV) with Global Positioning System (GPS) and
20 other sensors can be used to locate hostile forces hiding in the aforementioned environments.
21 However GPS signals can be jammed or could otherwise be unavailable at the time of the
22 engagement with the hostile forces. GPS that is used to determine the absolute position of the
23 UAV flying in an urban environment can also have poor satellite coverage and can suffer
24 inaccuracy due to cloudy weather or the surrounding tall buildings especially when the GPS

25 is used without DGPS (Differential GPS) or WAAS (Wide Area Augmentation System).
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8  compass, an inclinometer; and identifies the target with a camera or electro-optics which are
9  mounted on the UAV. If this takes place, erroneous data would be obtained and a wrong

10 target position would be determined by a computer using triangulation algorithm.

11

12 SUMMARY OF THE INVENTION
13
14 [0005] In accordance with the first aspect, a method and a system of locating and

15  engaging a target having an engagement zone and a target location comprises generating a
16  target location of the target using a target locating system, and using a target engagement
17 system to control a target destruction system. The target engagement system delivers a
18  projectile to the target based on the target location determined by computer through
19  triangulation. Further, the computer of the target engagement system checks an aerial vehicle
20  position of an aerial vehicle with the engagement zone of the target, and if the aerial vehicle
21  position is within the engagement zone of the target, then the target engagement system
22 disables the target destruction system to allow the aerial vehicle to be maneuvered safely

23 outside the engagement zone before the target is engaged.
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8
9 BRIEF DESCRIPTION OF THE DRAWINGS
10 [0007] Fig. 1 shows a target locating and engaging system in a preferred embodiment,

11 showing the use of triangulation to determine the locations of the target and the aerial vehicle.
12

13 [0008] Fig. 2 is a flowchart that shows generally the steps in the preferred
14  embodiment of the invention wherein the aerial vehicle tracking system has two or more 3
15  dimensional video cameras.

16

17 [0009] Fig. 3 is a flowchart that shows generally the steps in another preferred
18  embodiment of the invention wherein the aerial vehicle tracking system has a video tracking
19 camera and a laser distance sensor.

20

21 [0010] Fig. 4 is a flowchart that shows generally the steps in another preferred
22  embodiment of the invention wherein the aerial vehicle tracking system has a millimeter
23 wave radar with a 3D radar scanning mechanism.

24
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8 to help provide clear understanding. In particular, thin features may be thickened, for

9  example, for clarity of illustration. All references to direction and position, unless otherwise

10  indicated, refer to the orientation illustrated in the drawings.

11

12 DETAILED DESCRIPTION OF CERTAIN PREFERRED EMBODIMENTS

13

14 [0012] It will be apparent to those skilled in the art, that is, to those who have

15 knowledge or experience in this area of technology, that many uses and design variations are
16  possible for locating and engaging targets and are disclosed herein. The following detailed
17  discussion of various alternatives and preferred features and embodiments will illustrate the
18  general principles of the invention with reference to a method and system suitable for
19  locating and engaging targets. Other embodiments suitable for other applications will be
20  apparent to those skilled in the art given the benefit of this disclosure.

21

22 [0013] The invention disclosed herein is an improved method and system for target
23 locating and engaging comprising an aerial vehicle 101, an aerial vehicle tracking system, a
24 target locating system and a target engagement system. Fig. 1 shows various parts of the

25 invention. Aerial vehicle 101 is equipped with a smart laser distance sensor 104, a video
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7  data link and a radar reflector. The radar reflector enhances the reflected radar signal from the
8  aerial vehicle 101 especially to avoid confusion in locating the aerial vehicle 101 due to low
9  signal to noise ratio especially in an urban environment. The video camera or electro-optics
10 105 on the aerial vehicle 101 preferably has infrared, night vision, image and/or thermal
11 intensifying capabilities with or without the assistance of infrared illuminator to search and
12 identify targets in poor light conditions or to work effectively in night operation.
13
14 [0014] Since the aerial vehicle 101, which is preferably a VTOL (Vertical Take Off
15 and Landing) UAV (Unmanned Aerial Vehicle) has high maneuverability, the VTOL UAV is
16  effectively the gimbals for the video camera or electro-optics 105 and the smart laser distance
17 sensor 104. The aerial vehicle 101 can be manned by an external pilot on the ground or is
18  programmed to operate autonomously. The aerial vehicle 101 can also have audio capturing
19 and amplification capabilities.
20
21 [0015] The aerial vehicle tracking system can be installed on a vehicle 102 preferably

22 anarmored fighting vehicle. The aerial vehicle tracking system preferably can comprise:

23 (i)(a) two or more 3-dimensional aerial vehicle tracking video cameras or electro-optics



11 12DETAI LED DESCRI PTI ON OF CERTAI N PREFERRED EMBCODI MENTS 13

14[ 0012] 1t wll be apparent to those skilled in the art, that is, to
t hose who have 15know edge or experience in this area of technol ogy,
that many uses and design variations afe 16possible for |ocating and
engagi ng targets and are discl osed herein. The follow ng detail ed

17di scussign.of .various alternative nd preferred feature d
enbodi merich: AT 1 PERRATPR AR NG Ml GHa A VT HEPpe o peRerRed By énlEfn
with reference to.a nethod and system suitable for 19l ocati ng and
engagi?ng 1Rlge L 8is ICOHBPIWRIRFACREREYSANE i Pulll W 4 ECiER thise dipprisiongl mgegsof
w Il be 20apparent to those skilled in the art given the benefit of
this di schouigbvehzle Ppiragkim}: P i nventi on di scl osed herein is an

i mproved net hod and system for target 23l ocating and engagi ng

conpr i4si i) apamelt deyices KW aidgoyistitk cemrohéid foir av ehéreloe on theckiownyl o ypddce he
a 24target locating systemand a target engagenent system Fig. 1
shows Svardrasisipeli the cahetabher 2bctroseptics AA8 oAwrthalaerat vekikle 100 befwe the video
equi pped with a smart | aser distance sensor 104, a video 5 Icanera

or el ect rigrckiph k&fBvalOh igifigke@ by tHd@Peratod g Abiidl ©€hidle Grackifg ad@ri al vehicle
101 or the snart
7  (c)acomputer 111 with 3 dimensional video tracking algorithm installed; and
8  (d) an up and down data link 115 and video link 114 transferring data and video between the
9  aerial vehicle 101 and the vehicle 102; and
10 (e) a video display of the target 103 in the monitor 113 for target 103 searching and
11 identification purposes; and
12 (f) an external pilot 118 on the ground maneuvering the aerial vehicle 101 for searching and
13 identification of a target 103, and to maneuver the aerial vehicle 101 to a safe zone when
14  subjected to sniper fire; and
15  (g) an infrared illuminator 116 which is manually controlled by an operator to enhance the
16  visibility of the aerial vehicle 101 in poor light conditions and at night;
17 or
18  (ii)(a) a video tracking camera or electro-optics 105 installed in vehicle 102; and
19 (b) a smart laser distance sensor with an inclinometer, and a digital compass 110, and
20 (c) both (a) and (b) are mounted on a pan-tilt device 109 with joystick control 112 for an
21  operator on the ground to place the crosshair of the camera or electro-optics 105 onto the
22 aerial vehicle 101 before the video tracking software installed in the computer 111 is initiated
23 for aerial vehicle tracking; and
24 (d) an up and down data link 115 and video link 114 between the aerial vehicle 101 and the

25  wvehicle 102; and
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10 and a 3D aerial vehicle tracking algorithm loaded in the computer lllgand

11 (b) the aerial vehicle 101 carries a radar reflector to enhance the signal; and

12 (c) the aerial vehicle tracking system also can have a digital compass 110 and an inclinometer;
13 and

14  (d) an up and down data link 115 and video link 114 between the aerial vehicle 101 and the
15  wvehicle 102; and

16  (e)avideo display of the target 103 in the computer 111 monitor 113 for target 103 searching
17  and identification purposes; and

18  (f) an external pilot 118 on the ground maneuvering the aerial vehicle 101 for searching and
19 identification of a target 103, and to maneuver the aerial vehicle 101 to a safe zone when
20  subjected to sniper fire; and

21 (g) an infrared illuminator 116 which is manually controlled by an operator to enhance the
22 visibility of the aerial vehicle 101 in poor light conditions and at night.

23
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tracking; and 7(c) a conputer 111 mnth di mensi onal video tracking
algorfthminstalled; and 8(d) an up and down data |ink 115 and vi deo
link 114 transferrlng data and video between the Qaerial vehicle 101
and the PORTlc| e 10he tagpel eneqeaye sysigmaeon paisesstfaycontputen ytem dét and3targst
the nonitor 113 for target 103 searching and 1lidentification
pur po&esdestinaion xystgmali 7ewhieh nsmopitedon klBneiit tévecegprofenablyreuith La feedagk
the aerial vehicle 101 for searching and
7  control to improve the accuracy of the target engaging system. The computer system 111 can
8  be loaded with a target locating and engaging algorithm to direct the target destruction system
9 117 to aim at the target 103 through the pan-tilt device for the elimination of the target 103.
10
11 [0018} The target destruction system 117 is preferably an air burst grenade launcher
12 mounted on a pan-tilt device, or a missile mounted on a pan tilt device. The target destruction
13 system 117 has single or multiple projectiles. The projectiles can be an air burst grenades or
14 other form of airburst projectiles that can destroy the target 103 even when it is hiding behind
15 a parapet or behind a window or a structure on an upper floor of a building. The target
16  engagement system and the target destruction system 117 are preferably installed as part of
17  the vehicle 102 which is preferably an armored fighting vehicle.
18
19  [0019] Fig 2 is a flowchart that shows generally the steps in the preferred
20 embodiment of the invention. Referring to step 201 in Fig 2, an external pilot 118 flies the
21  aerial vehicle 101 to a desired site to seek out target 103. In this preferred embodiment, the
22 aerial vehicle tracking system comprises two or more 3-dimensional aerial vehicle tracking
23 cameras or electro-optics 108. The 3-dimensional aerial vehicle tracking cameras 108 or

24 electro-optics 108 are spaced at a predetermined distance called a baseline and are mounted

25  ona pan-tilt device 109 with pan and tilt sensors (i.e. an encoder for pan measurement and an



13identification of a target 103, and to maneuver the aerial vehicle
101 to a safe zone when 14subjected to sniper fire; and 15(g) an
infrared illumnnator 116 which is manually controlled by an operator
to enhance the 16visibility of the aerfal vehicle 101 in poor |ight
conditions and at night; 17O 18(n)(a) a video tracking canera or
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vehi cPe I8PeHde rdiopipenilindas of ﬂmsrlﬁgveekshtwak@g Shtemy Rederring bagkdo Fig 1,
computer 111 is initiated 23for aerial vehicle tracking; and 24(d) an
up and dobmdistenee Li AROWESS thenaerial areloicle i trcking sysemvasenthe eriglevshigie 101 is
vehicle 101 and the 25vehicle 102; and 7 (e) a video display of the
t ar getS 108casured heng oapgitigonbf thenb dintepsiorial Berfad velticie tretkidg)Gansemrar lelentgo-
2and identification purposes; and 3(1) an external pilot 118 on the
ground neupecsy @08. rig theaerdud riehiclev elidkirgesybRin tanprieancdimegsiaall aerial vehicle
7  tracking video cameras, to achieve a larger baseline, the electro-optics 108 can be mounted in
8  more than one vehicle 102 and can have one or more computers.
9
10 [0020] Referring to step 202 in Fig 2, in order to initiate the tracking of the aerial
11 vehicle 101, an operator in the vehicle 102, preferably an armored fighting vehicle,
12 maneuvers the pan-tilt device 109 which carries the 3 dimensional aerial vehicle tracking
13 cameras or electro-optics 108, so as to place the aerial vehicle 101 within the field of view of
14 the three-dimensional aerial vehicle tracking cameras or electro-optics 108. The operator then

15 places the image of the aerial vehicle 101 onto the cross hair of the three-dimensional aerial

16  vehicle tracking cameras and displays the image on the monitor 113 of a computer system

17 111
18
19 [0021} At step 203 of Fig 2, the operator then activates the tracking software in the

20 computer system 111 of the aerial vehicle tracking system and the 3 dimensional aerial
21  vehicle tracking cameras or electro-optics 108 on the pan-tilt device 109 track the aerial
22 vehicle 101 automatically.

23

24 10022] At step 204 in Fig 2, the three-dimensional aerial vehicle tracking cameras or

25  electro-optics 108 on the aerial vehicle 101 is used to locate and identify the target 103. The
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8 linked to the operator in the vehicle 102 and displayed on the monitor 113 of a computer 111.
9
10 [0023] Referring to step 205 in Fig 2, when the target 103 is located and identified via
11 the video camera 105 in the aerial vehicle 101, the position of the target 103 with respect to
12 the aerial vehicle 101 (Ly, By 6,) is determined and transmitted through the downlink to the
13 wvehicle 102.
14
15 [0024] Now referring back to Fig 1, the position of the target 103 with respect to a
16  position in space of the aerial vehicle 101 comprises the distance or line L; that extends from
17  the target 103 to the aerial vehicle 101; a elevation angle B, which is the angle between L,
18  and a horizontal plane of the aerial vehicle 101; and an azimuth 0,, an angle that is measured
19 in the horizontal plane of the aerial vehicle 101 and is the angle between a reference direction
20 such as the magnetic north or the true north and the direction of R, of the target 103. The
21  reference direction of the azimuth of the aerial vehicle 101 can extend in a northward
22 direction or in any other direction. 6, is the angle from the reference direction of the aerial
23 wvehicle 101, and the intersection of the vertical plane containing the target 103 and the
24 horizontal plane of the aerial vehicle 101,

25



22visibility of the aertal vehicle 101 in poor |ight conditions and
at night. 23 8 1[0016] The target |ocating systemis nounted in a
vehicle 102 preferably in an 2arnored fighting vehicle. The purpose
of the target locating systemis to calculate the 3position (i.e. the
di stance, elevation and azinuth) of the target 103 fromthe vehicle
102. 4 5[ 0017] The target engagi ng systen1conpr|ses of a conpute

syst eln 11he RHawmeraraions sigespiadal thsrogipytalion ahthe Rpsicen oldherigst é%ﬁ with a
pan-tilt device preferably with a feedback 7control to inprove the
accuracyresiect fdha ppsiyien obhgagiirgeliglst em The conputer system 111 can
8be |l oaded with a target |ocating and engaging algorithmto direct
the target destruBtiFdncey®tea 9117 t Equitindt the target 103 through
the pan-tilt device for the elimnation of the target 103. 10

11[ 0048] The t ar geH, ddstsingzt i on syst edqidioni2s preferably an air burst
grenade | auncher 12nounted on a pan-tilt device, or a mssile nounted
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7  aerial vehicle 101. The tilt angle P, can be measured using an inclinometer or a MEMS

8 accelerometer. The azimuth 8, can be measured using a digital compass 110.

9
10 [0025]) At step 206 in Fig 2, if hostile forces engage the aerial vehicle 101 while the
11 aerial vehicle 101 is searching and locating the hostile forces, the aerial vehicle 101 can
12 evade their attack by flying out of the line of fire, and still be able to determine the position of
13 the target 103 from its new position even when the new position of the aerial vehicle 101 is
14  behind a tree. The smart laser distance sensor 104 in the aerial vehicle 101 does this by a
15  three point height routine, by measuring the horizontal distance R, from the smart laser
16  distance sensor 104, even through a gap in the tree to a point in the vertical surface on the
17  building or structure where target 103 or the hostile forces are located at.

18

19  [0026] The smart laser distance sensor 104 is able to do this because it has two modes.
20 In mode 1, which is when the aerial vehicle 101 has line of sight with the target 103, the
21 smart laser distance sensor 104 would provide the hypotenuse L, and 0, to the computer 111
22 in the target locating system. In this case, when the aerial vehicle 101 is behind an object
23 such as a tree to avoid fire, a signal is sent by the operator in the vehicle 102 to the smart
24  laser distance sensor 104, activating mode 2 of the laser measurement which measures the

25  horizontal distance R; from the smart laser distance sensor 104 to a point on the vertical



15a parapet or behind a wi ndow or a structure on an upper floor of a
bui l di ng. The target 16engagenent system and the target destruction
system 117 are preferably installed as part of 17the vehicle 102
which is preferably an arnored fightindg vehicle. 18 19[0019]Fig 2 is
a flowhart that shows generally the steps in the preferred

20enbodi nent of .t he..i.nvention. Referrin 0 st 01 in Fig 2,., an

ext ernal ° '??CStO% ?’fg)u’flihf’%gr ftﬁgpuﬁgg?rie é?rg?}gﬂi% & fge %gsfﬁ? %’r?fs Géeslg?aéedl & Affer
to seek out target 103. |n this preferred enbodi nent, the 22aeri al
vehi cFe {Te33i0g h%@%ftl@maL ipsesRa thansrigh vahisle 18L i thenwprmgerad sq Heat the
vehi cl.e tracking 23caneras or electro-optics 108. The 3-di nensi onal
aeri aP vampe|laset diglanderignwaded ispoimed towaplsdheterged 1OhtTheenglod: detaveen the
spaced at a predeterm ned distance called a baseline and are nounted
250n & pdargetilod witbvespect 1@ thewbotibonted mlaae df seriat vebistes Uiisis (Henencaamedwitiother
for pan neasurenent and an 9 linclinoneter for tilt measurenment) and
a di gidt alsmeohgsersdistdk® seronibds The distaecealzi afuliehtafgeoH3afr@s pleecdetinlcvehicle 101
reference direction such as magnetic North or true North, and the

i ncl i Bat icamtheh béicaltdaabesing COSINE fipkiido Thabighiladpeds ohlik Rkl @hicle 101
vehicle tracking system Referring back to Fig 1, 4the distance Li

bet vegn tohe @ekhat 1aY8 Ristdnge sern_@&hbm%ﬁuﬁﬁgf@vﬁfadhetaﬁn@cﬁreg.al _vehicle 101
is breasured using triangul ation of the 3-dinensional aerial vehicle

trackigng caneras or el ectro-

9 [0027] At step 207 in Fig 2, measurements of L, 6, and B, are sent wirelessly via the
10 aerial vehicle data up and down links 107 to a data link 115 of the target locating system
11 mounted in a vehicle 102 on the ground. At the same time, the video captured by the video
12 camera 105 or electro-optics on the aerial vehicle 101 is transmitted wirelessly via a video
13 transmitter 106 to the target image receiver 114 of the aerial vehicle tracking system and
14 displays the image in the monitor 113 of the computer system 111.

15

16 [0028] Again referring to Fig 1, the following equations are applied in the process of
17  triangulation to determine the position of the aerial vehicle 101 with respect to the position of
18  the aerial vehicle tracking system (L;, 6y and B,).

19 Ry =L, cos B; and Equation 3

20 H; =L, sin B, Equation 4

21 Where R; is the horizontal component of distance L,; and H; is the vertical component of
22 distance L. At step 208 in Fig 2, the distance L; is measured using the 3-dimensional aerial
23 wvehicle tracking cameras or electro-optics 108. The angle of elevation B; can be measured
24 using an encoder installed at the tilt motor of the pan-tilt device or a MEMS inclinometer

25  mounted on the pan-tilt device, and the azimuth 8; can be measured using a digital compass.



6optics 108. If the aerial vehicle tracking system conprises

3-di nensi onal aerial vehicle 7tracking video caneras, to achieve a

| ar ger baseline, the electro-optics 108 can be nounted in 8 nore than
one vehicle 102 and can have one or nofBe conputers. 9

10[ 0020] Referring to step 202 in Fig 2, in order to initiate the
trackin he aerial 1llvehicle 101, .an operator in the vehicle 102,
pr ef erlagl l&%? ar mofee&fep PEhin Fig 2y theinepigon Qf‘z&ﬁﬁéreﬁ} Splicle Q1 yath_regpegt to the
devi ce 109 which carries the 3 dinensional aerial vehicle tracking
13caner aPositiop peibe periad yehiels traggng systers(Lo.of1 phdiBie aterraptaeadi byl the daip linleand
101 within the field of view of 14the three-dinensional aerial

vehi cl3e tfediuski thge waheeasputar 1¢1 efthe trgpidcatinglsGemThe oper at or t hen
15pl aces the imge of the aerial vehicle 101 onto the cross hair of

t he tHree-di nensi onal aerial 16vehicle tracking caneras and di spl ays
the image on the nonitor 113 of a conputer system 17111. 18

19[ 001] Avozmjep 20%ferkinkidsteh 2 tohe FaPerdé akget hRMimhivates LN, 0, and Ly,
tracking software in the 20conputer system 111 of the aerial vehicle

trackigng mystebRAPee ttﬁk?lo@at@hgﬁﬂgi&ﬂ?}l&,aﬁf bthe &hy& hog gtk aekih @%e aerial

caneras or electro-optics 108 on the pan-tilt device 109 track the

aeri aly sz)éﬁmecérﬁzki]r@lsygt@ﬁl?%g h&aliby of f2 target 103 with respect to the aerial vehicle

8 tracking system is known as the target location. Referring to Fig 1, the computation of the
9 location of the target 103 with respect to the aerial vehicle locating system is based on the
10 following equations.
11 Hy=H;+H, Equation 5

12 Ry=v R+ Ra)*~ 2 (Ry) (Ry) cos (180 °~ 8, — 6,)] Equation 6

13 Ly =V [(H3) + R3)] Equation 7

14 63 = cos "' [(R, cos B + R; cos 62) / Ry] Equation 8

15 B3 =tan " (H3/Rj3) Equation 9

16

17 [0031] Referring to step 211 in Fig. 2, after the target locating system has computed

18  the location (Hj, R3, L3, B3, 03) of the target 103 with respect to the aerial vehicle tracking

19 system, this data is fed real time to preferably a feed back control target engaging system

20 which then directs a target destruction system 117 in the direction of the target 103. The -
21  target engagement system and the target destruction system 117 are preferably installed as

22 part of the vehicle 102.

23

24 [0032] Referring to step 212 in Fig. 2, if the aerial vehicle 101 is within the

25  engagement zone of the target 103, the software of the target engaging system would disable



24[ 0022] At step 204 in Fig 2, the three-di nensional aerial vehicle
tracki ng caneras or 25electro-optics 108 on the aerial vehicle 101 is
used to locate and identify the target 103. The 10 lexternal pil ot
118 can use a renote control to maneuV#r the aerial vehicle 101 and
use the 2aerial vehicle 101 as the ginbals for the video camera 105

and the rt laser .distanc ensor.3104. The aerial vehicle 101 .
coul dal 06 et dS BiesRh as TR d | AR Blinilh Spdian T Purdb g Srcesil avia
conmrapnds for cific points to cover a predeterm ned search

ar ea. Smf?%ﬂsﬁgﬁ,ls wnhls?s@%?naagamm ERaPt P ieedr 0d¢ T gHaegeTR e 2aRsy phothe
vehicl e tracking systemmay use an _infrared 6illumnator 116 on the
ground t Buget | fhforeseondp o GeaplmeeEncdhyolin durshiadius of @ pragrdileort tenfarget,
aerial 7vehicle 101 to assist in searching of the target. The video
i mage4 of optirmall werdargedQ3a pafety dyatorgIn sukledast.ohe bgermplaribat b8 will beweotified by
vehicle 102 and di splayed on the nonitor 113 of a conputer 111. 9
10100231 Refeempirteg 1 t loams!t lepsh2l) manenvier the 2erialtvehicle @1 toar giethe EAGige@ent zone.

| ocated and identified via 11the vi deo canera_105 in the aeri al
vehi cbe Whkn thgeriaDedhidl©@nODis dabedy bakigetheldddagshieht 7028 P@E omputd2t Neshall

aerial vehicle 101 (L2, 02 02) is determned and transm tted through
the downkhdble the déd@ctidVSHefl B 74Rtinglr the operator to activate the destruction system
8 117 and to fire at the target 103.
9
10 [0033] Referring to step 213 in Fig. 2, an operator activates the target destruction
11 system to destroy the target 103.
12
13 [0034] Fig 3 is a flowchart that shows generally the steps in another preferred
14 embodiment of the invention. In this embodiment, the aerial vehicle tracking system has a
15  single video camera and a smart laser distance sensor. In this embodiment, a smart laser
16  distance sensor 104 is mounted with the single video camera on a pan-tilt device 109 to track
17 the aerial vehicle 101 instead of a pair of three-dimensional area vehicle tracking cameras as
18  discussed in Fig. 2. The laser distance sensor measures the distance L; between the aerial
19 vehicle 101 and the aerial vehicle tracking system. The pan-tilt device 109 has pan and tilt
20  sensors and a digital compass for the measurement of tilt angle 3; and azimuth 8, respectively.
21
22 [0035] Referring to step 302 in Fig. 3, in order to initiate the tracking of the aerial
23 wvehicle 101 in this embodiment, an operator in the vehicle 102 maneuvers the single video

24 tracking camera or electro-optics and the laser distance sensor; using the joystick 112 to

25  capture the image of the flying aerial vehicle 101 into the designated field view of the video



15100241Now referring back to Fig 1, the position of the target 103
Wi th respect to a 16position in space of the aerial vehicle 101
conprises the distance or line L2 that extends from 17the target 103
to the aerial vehicle 101; a elevationlSangle 02 which is the angle
between L2 18and a horizontal plane of the aerial vehicle 101; and an
azimuth 02, an angle that _is asured 19in the horizontal plange of
the adri dFcliBRPaRgaEh Arpfard YREnaiorg) 18 g diEaRpdm LRt Bftd & Huginagn
20such as the magnetic north or the true north and the direction of
R2 of % hehe giegaroundhe quiial yahide dP b Belpithesinglyidsp cameragandniie Bmart lasere
aerial vehicle 101 can extend in a northward 22direction or in any

ot her i r@geiconensopof the tahvalayshicle fackimgtshiziem aé épenthe adialeshictn Uf In thés
aerial 23vehicle 101, and the intersection of the vertical plane

cont ai‘ni ngntodendngrigedisti® land ndagur@iinong thedser dipthareesendor bl theasdrgieavideo
vehicle 101. 25 11 I1The follow ng equations are applied in the
conputsat i @mesforteltetrpoptidsisosierdf the target 103 with 2respect to the
position of the aerial vehicle: 3R2 = L2 cos 02; andEquation 1 4H2 =
L2 sing O2Equation 2 5Were R2 is the horizontal conmponent of distance
L2; and H2 is the vertical conponent of

7 [0036] Since the aerial vehicle 101 is a relatively small target when it is at a distance

8 from the aerial vehicle tracking system, it would be difficult to maintain the laser distance

9  sensor mounted on the pan-tilt device 109 on the moving aerial vehicle 101 manually without
10 the video tracking camera and the video tracking software. The video tracking camera is
11 programmed to zoom in on the aerial vehicle 101 and the cross hair of the laser distance
12 sensor is programmed to be placed inside the zoomed image of the aerial vehicle 101. The
13 use of the single video tracking camera with the tracking software mitigates the probability of
14  tracking error as image tracking algorithms are used to autonomously maintain the aerial
15 wvehicle 101 within the view of the video tracking camera.

16

17 [0037] Fig 4 is a flowchart that shows generally the steps in another preferred
18  embodiment of the invention. In this embodiment, the aerial vehicle tracking system has a
19  Millimeter Wave Radar with a 3D radar scanning mechanism which is very effective when
20  the aerial vehicle tracking system is used in rain or inclement weather, where there is smoke
21 and fire and when the sun is behind the aerial vehicle 101;.to measure the position (Ly, 81, 61)
22 of the aerial vehicle 101 with respect to the aerial vehicle tracking system on the ground.
23 wherein the radar aerial vehicle tracking is advantageous when the video tracking system is

24  ineffective in certain circumstances. This embodiment with the use of radar technology is



6di stance L2. The distance L2 can be neasured using the smart | aser
di stance sensor 104 on the 7aerial vehicle 101. The tilt angle f32
can be neasured using an inclinoneter or a MEMS 8accel eroneter. The
azimuth 02 can be nmeasured using a didbtal conpass 110. 9 10100251At
step 206 in Fig 2, if hostile forces engage the aerial vehicle 101
while the 1laerial vehjcle 101 is searching and | ocating the hostile
forced, tHwnAgFuWRrBHIG peria gahicls fragiong, sxfiem Helspd 4t LR BleeR) Hathsit
of the line of fire, and still be able to determ ne the position of
13t he 2t aryite thos if ympke prd firgapd pden thesun sehingHs et e chiels 19bsi ti on of
the aerial vehicle 101 is 14behind a tree. The smart | aser distance
sensoB 104 in the aerial vehicle 101 does this by a 15three point

hei ght routine, by measuring the horizontal distance R2 fromthe
smart 4 ad8§3816di st Referingansep 4004n Féy el it hrdeughindiagathe itrackihg of theeetia
a point in the vertical surface on the 17building or structure where

t ar gets 1G@hiole 10neantPsitatdr én fhefeldsle A0 sthiCtiié edabdcannh§y P [HIQ2641 Vekicls mar t
| aser di stance sensor 104 is able to do this because it has two

nmodes.g 2Qh Gisgﬁffi thelocaiBh 6Nthk $addh Rt iBEmaGTidBh tNehtrial ®ehifl1d1am the RRnRé:
sight with the target 103, the 2lsmart | aser distance sensor 104

woul d 7pr oMb de ik REL BYPALEOMSE 1 12 i8RdaBéedy thdigagomput er 111 22in the
tem |

target |ocating sy n this case, whéen the aerial vehicle 101 is
behi nd, an object 23such as a tree to avoid fire, a signal is sent by
the operator in the vehicle 102 to the smart

9 [0039] The aforementioned invention is not restricted to military applications but can
10 also be applied to other applications such as fire fighting and rescue operations. In addition to
11 the aerial vehicle tracking system embodiments described above, it will also be readily
12 apparent to the person skilled in the art, given the benefit of this disclosure that the aerial
13 wvehicle tracking system can comprise combinations of the 3 embodiments discussed above.
1’4 This is to cater for deployment of the system in different circumstances and environment such
15 as the need to operate the system when raining, when there is smoke and/or fire, or when the
16  sun is behind the aerial vehicle 101 or there is space constrains which does not allow 3
17  dimensional video cameras because it requires a large baseline. The target locating and
18  engaging system also has the advantage when the GPS (Global Position System) cannot be
19 used because the GPS signal could be jammed in time of tension.

20

21 [0040] From the foregoing disclosure and detailed description of certain preferred
22  embodiments, it will be apparent that various modifications, additions and other alternative
23 embodiments are possible without departing from the true scope and spirit of the invention.
24  The embodiments discussed were chosen and described to provide the best illustration of the

25  principles of the invention and its practical application to thereby enable one of ordinary skill



24| aser distance sensor 104, activating node 2 of the |aser

measur enent whi ch nmeasures the 25hori zontal distance R2 fromthe
smart | aser distance sensor 104 to a point on the vertical 12
lsurface of the building or structure wiere target 103 or the hostile
forces are located at. After 2neasuring the horizontal distance R2,
the aerial vehicle 101 is then naneuvered so that the 3smart | aser

di st ancle siariBogrt ouseitke pyeniadn vaigas dabedimenta pakwith garioufeodsigtiensiag 2re
bet ween the 4target 103 with respect to the horizontal plane of

aeri al Zehjuitbdtoltbd pargculdrane eadeupladd. vilt tuch hodBatons ahdsaratidistramdibin the
sensor 104. The distance L2 of the target 103 fromthe aerial vehicle
101 6cah tdepe ehemventloatae detasningl GABE Mppeadedadlaion . whEh éntelipgitddaih accordance
conpass on the aerial vehicle 101 7or in the smart |aser distance
sensor 404with the bidagth o waichdieytahefaaBi, Bghlly, BRd eq@it@PORAAl step 207 in
Fig 2, neasurenents of L2, 02 and 132 are sent wirelessly via the
10aeriad vehicle data up and down links 107 to a data link 115 of the
target |locating system llnmounted in a vehicle 102 on the ground. At
the sane tinme, the video captured by the video 12canera 105 or

el ectro-optics on the aerial vehicle 101 is transmtted wrelessly
via a video 13transmtter 106 to the target imge receiver 114 of the
aerial vehicle tracking system and 14di splays the inmage in the

nmoni tor 113 of the conputer system 111.



15 16[ 0028] Again referring to Fig 1, the follow ng equations are
applied in the process of 17triangulation to determ ne the position
of the aerial vehicle 101 with respect to the position of 18the
aerial vehicle tracking system (L1, d%&nd 131). 19R = Li cos O;
andEquation 3 20T4 = L, sin 131Equation 4 21Were R is the

hori zontal conponent of distance Li; and HL is the vertical conponent
of 22di yggﬁp Li. At step 208 in Fig 2, the distance Li is neasured
using t di mensi onal aerial 23vehicle tracking caneras or

el ectro-optics 108. The angle of elevation p, can be nmeasured 24using

an encqder i,nstalle t . i -t

VNS et ndniearaE @aibdgng snbadRl Srofls b RUORGS O BBl Sl
01 canwie areasrisl echivlei angl agldlugdts&ktemmjmsmmg 13 1[0029] At step 209 in
Fig 2, the position o vehi cl e 10

t h
bastii on o e e P Eruce NiaE Resic Siste A T o fesgolpg and

capt ur egbribfied %&ﬂbésdrln@‘br&jﬂﬁbrﬁ/fééddét@%|nﬁwgrfﬁe filst AR iIRGEREREIhelddatioh of
t he target Iocatlng system 4 5[0030] Referrin to step 210 in Fig. 2,

the tatRtargeiouin r@gp@g}é@ &g losation of the periglveli

maneuvering an aerial vehicle tracking system on the ground to track the aerial
vehicle, measuring or otherwise determining the second data indicating the location of
the aerial the aerial vehicle with respect to the location of the ground platform tracking
the aerial vehicle,

computing or otherwise determining the third data indicating the position of the
target with respect to the aerial vehicle tracking system in the ground platform so that a
control system may direct equipment, tools, weapons or agents to engage the targets in

the locations established.

2. The method according to claim 1 further comprising a remote control system for
an unmanned aerial vehicle (UAV) preferably with vertical take off and landing (VTOL)
capability and is operated by an external pilot or an autonomous aerial vehicle controlled
by a software with predetermined waypoints or using computer programme or man-in-

the-loop to maneuvering the aerial vehicle.

3. The method according to claim 1 wherein the aerial vehicle aligns a target
seeking sensor with video and/or audio capturing capability, in the direction of a search

area to seek out or otherwise identify targets.

4. The method according to claim 3 further comprising a targets seeking sensor in
the aerial vehicle comprises a seeker such as an infrared video camera with thermal
intensifying (T1) or image intensifying (ll) capability and/or audio capturing device to
assist in seeking and identifying targets in broad day light or in poor light conditions or

when a target is behind glass windows, and at night.



6131, 01 to conpute the location (143, R3, L3, 133, 03) of the target
103 with respect to the aerial 7vehicle tracking system The |ocation
of the target 103 with respect to the aerial vehicle 8tracking system
is known as the target |ocation. Refewring to Fig 1, the conmputation
of the 9l ocation of the target 103 with respect to the aerial vehicle
| ocating systemis based on the 10foll ow ng equations. 11H3 =
H2Equatg, on Thzkethod bcEdihg(tBeldm Pwhéeln 4 Bahsdi9s tHeldlial vetldie rHZdsures
Equation 6 13L3 = .)/ [(H3)2 + (R3)2] Equation 7 1403 = cos 4 [(Rl cos
91 R2 evstepyiseREiarmiRas e Iecatispdf the targatain tens oBdistepcg Wihuaspent t@

16 17 Ref errijn 11, | [ [ r ting
syst e hasen veh El g freh bt [ piay e itneigrehntal B8 L e SER
103 wi tvkehickes ped azinouth néthaefarercevtetancdaés bn dukhorizob 88 pnernf thdaarialat a
is fed real] tinme.to preferably a feed back control target engaging
syst emvﬁﬁ\fvl?’ Wepﬁ%%tﬁg?t«?@tr%;)%%fjaﬁfﬁiz r'%ﬁ&'?ﬁtti on system 117 in the
direction of the target 103. The 21ltarget engagenent system and the

target destructio aystem_ 117 are TD{ eferably installed as_ 22part  of
the veBicle T ﬁetgg according to claim 1 further com%/rlsmg radio transmitters relaying

images of the search area and/or the targets and the location of the targets as the first

data to a ground system to facilitate the external pilot to seek out and identify the targets
and to input the first data to the computer for the determination of the third data in the

ground system.

7. The method according to claim 1 further comprising a vehicle tracking system on
the ground such as an electro-optics system with capability to pan and tilt a cooled or
un-cooled infrared video camera so as to place the image of the aerial vehicle in a
designated field of view in the display of the ground system initially with a system
including but not limited to a joystick or a touch screen monitor and subsequently
tracking the aerial vehicle automatically when a computerized aerial vehicle tracking

application is executed.

8. The method according to claims 6 and 7 wherein the aerial vehicle tracking
system measures or otherwise determines the distance between the aerial vehicle and
the tracking system, the inclination of the aerial vehicle with referenced to the horizontal
plane of the tracking system, and the azimuth of the aerial vehicle with respect to a
reference axis on the horizontal plane of the tracking system, using a method of
triangulation with sensors such as an electro-optics including but not limited to infrared
video cameras, Micro-Electro-Mechanical-System (MEMS) inclinometer and 3 axis

digital compass for obtaining second data.

9. The method according to claim 1 further comprising a ground system with a
computer system to determine the third data based on the first data obtained by the

aerial vehicle and transmitted to the ground platform comprises a wireless receiver and



24[ 0032] Referring to step 212 in Fig. 2, if the aerial vehicle 101 is
wi thin the 25 engagenent zone of the target 103, the software of the
target engaging systemwoul d disable 14 1lthe target destruction
system 117 preventing it fromfiring Zhy rounds as long as the aerial
2vehicle 101 is within the engagenent zone of the target 103. The
engagenent zone of the 3target 103 corresponds to the vol une defi ned

by t het@%&onﬁ%?é‘ﬁwe% u%der@tI?é?tdelt@rﬂﬁﬁeot Wtﬁeaé&f‘ai vel‘ﬂ&@ttﬂa%ﬁlﬁb |s¥stem in

enl arged by a safety tactor. In such case, the external pil

wi || béheoround gthtloymst he conputer 111 and he shall nmaneuver the
aerial vehicle 101 out of the engagenent zone. 6Wen the aeri al
vehicle 101 is safely outside the engagenent zone, the conputer 111
shal | 7eénablTéetrhethde atcardingda ciyratewhdreih avebmtirusigsyétem hdeedapethattioird t o

o by SR AL L SR RIS A i By b BLEL 100 °

target |llﬂ|ﬂﬁhétm‘gtd@lb61§(ﬁrytﬁigeimth@dﬁ@(ﬁtornw tﬂiehgeérah geéa tbch%s:slzh JeelkiMgeHdE 9
3 is a flowhart that general | % t he steﬁ%ml n anot her preferred

l4enbodfendfieation af e taﬁ%tﬁtbiyd'aﬁ agiiplvghicleRogr HeMtconglien a8diganighéni cl e
tracki ng system has a

11.  The method according to claim 1 further comprising a control system wherein a
device, a weapon or an agent can be directed, based on the third data determined by

the computer in the ground platform, to the targets identified so as to engage the targets.

12.  The method according to any one claims 1 to 11 wherein the distance L between
the aerial vehicle and the target can be measured or otherwise determined by a laser
distance sensor and the inclination 84 of the target with respect to the horizontal plane of
the aerial vehicle measured or otherwise determined by an inclinometer; and an azimuth
8, of the target with respect to a reference axis on the horizontal plan of the aerial

vehicle measured or otherwise determined by a 3 axis digital compass.

13. A system for locating and engaging targets for rescuing lives or to eliminate or to
alleviate hazards, or to remove hostile elements or to suppress fire from the hostile or
dangerous targets in buildings, structures or platforms comprises:

an aerial vehicle maneuver in the air near the building, structure or platform;

a target seeking sensor in the aerial vehicle capturing images and other signals
of the search area and the targets;

a targets locating device wherein the distance between the targets and the aerial
vehicle, inclination of the targets with reference to horizontal plane or the aerial vehicle
and the azimuth of the targets with respect to the predetermined reference direction on
the horizontal plane of the aerial vehicle can be measured or otherwise determined;

a wireless transmitter in the aerial vehicle relaying the images or other signals of
the search area and targets and the location of the targets with respect to the aerial

vehicle as the first data to the ground system;



15single video canmera and a smart | aser distance sensor. In this
enbodi ment, a smart | aser 16di stance sensor 104 is nmounted with the
singl e V|deo camera on a pan-tilt device 109 to track 17the aeri al
vehicle 101 instead of a pair of thred dinensional area vehicle
tracki ng caneras as 18discussed in Fig. 2. The | aser distance sensor
nmeasures the distance L1 between the aerial 19vehicle 101 and the

| hi ¢l d
EETt posens arfouiEaRgf Ny 3 SeRAllehlde rdae e wifich PaTLE"
angl e pYecigaly aamnmdtamcnmtadmltméeq/by aj,omp@ﬁeé]tmaremgmtaoualtyeqnd
302 d t t t t k f th i,al .
>9vehi By atiaskind PofiedthesBimiice) f asairk B Stiinie deinfifs Lpoation
mﬁneluvef m%&w@vmble iV red@tionétthaokickigg epstemanames) tﬁetséOompﬁétQSeﬂmﬂne;
t he aser | St anc sen

usi ng the ostl 112t02cature
mge of t né Ty SerrabeRn e heihcatRn s theteiets wihr epad @ By ew
of thetrackiRg sydtemldd mekhir@ds@nera(s). An infrared illumnator 116 on
the ground may al so be used to illum nate 2the area around the aeri al

vehi cl e 101 at@nkel yystave usingghied dalade dirgpted devisRl a Weararperan aget to

3di st aRRE,$EMR0L st he aerial vehicle tracking systemto track the
aeri al g%? F1% %(91& I'n this 4enbodi nent, the distance L1 is neasured

usi ng the | adereidiths axtemaé;BIMG)marm‘uvetﬁeth&alegalevaHiCdl@m theairearal or

el ectr %bl‘?‘:% {h%svigé/o%&% capturing device to capture the video image and/or audio signal of
the target in the direction of the search area of the buildings, structures or platform, an
operator maneuvers the aerial vehicle tracking system through pan and tilt operation to
bring the images of the targets into the field of view and activate the automatic tracking
software; and

a ground system comprising: a computer determines the third data, namely the

location of the identified targets with respect to the ground system using first and second
data.

14.  The system according to claim 13 further comprising an infrared or visible light
target illumination system to facilitate establishment of the third data by assisting the
aerial vehicle in target searching and identification operation and in particular, in poor

light condition and night operation.

15.  The system according to one of claims 13 and 14 further comprising a control
system operating a device, weapon or agent using computed third data to engage the

targets identified.

16.  The system according to any one of claims 13 and 14 wherein before the
engagement of the targets, if the aerial vehicle is in line of fire or within the burst radius
of the weapon; or in the delivery path of the agent to alleviate hazard of the targets, the
software will automatically disable the engagement process and raise an alarm to alert
the operator and the external pilot until the aerial vehicle is maneuvered to a safe

location; and



6 7(0036] Since the aerial vehicle 101 is a relatively small target
when it is at a distance 8fromthe aerial vehicle tracking system it
woul d be difficult to maintain the |aser distance 9sensor nounted on
the pan-tilt device 109 on the novi n@Zaerial vehicle 101 nmanual |y
wi t hout 10 the video tracking camera and the video tracking software.
The video tracking canera is 1llprogramred to zoomin on the aerial

hicle 101 j ' ; j :
vehicl e 101 A0 S 03l Wsfer? at DB o 780 SRR AL EBAR el B
101. Tihe chBoses sdcrifibiegshengéral welielz whikcdngagircpiirertarget evert Weer theecaeriad)

software, . t.i es, the prohabilit f .14t racki error _as inmge
Cracki NG Ego DI Zoet 8ads Po e BR ARG AL ST PEPRO e aer ol
15vehicle 101 within the view of the video tracking canmera. 16
17[0037]7Fig 4 is a flowhart that shows, generall?l/v the steps in

anot her 7pr efl OB SYACTBRFHABUNGEN ENHPNE HgC'Pm%?’% [P WhRreM NS WeARAM ment |

the ae bg@Faté/cPBil HeEcdtds K AEMBEPIRM RAssila of irblirst §rERb8E 1AR¥ReRALA o
with a 3D radar scanni ng nmechani smwhich is very effective when 20t he

aeri al eli@iiaie er syrrRssiyesy shehostie elea¢niss rain or incl enent weat her,

where there is snoke 2land fire and when the sun is behind the aeri al

vehicle 101;.to neasure the position (Li, fit, 0) 22of the aerial

vehi cl 8101 Thhetsysteespenirding to bey are phtlavehi 2 tee1@ waetkaimthesyesticenassociake

ground, t%%\hgr ei n the. radaL aeri al vleg(ijcl & tfr ackin isd advant ageous

when t Nthighe %gﬁ,%{}lqagmg S%? g, Gah De a'ladder of a fire engine or'device 1o rescue
victim in need of help.

19.  The system according to any one of claims 12 to 17 wherein the agent can be
chemicals, foam or any substance for delivery to the targets and guided by the control

system to reduce the hazard or danger posed by the targets identified.

20. A method of locating and engaging a target having an engagement zone
comprising, in combination, the steps of:

generating a target location of the target using a target locating system; and

using a target engagement system to control a target destruction system, wherein
the target engagement system may deliver at least one projectile to the target to the
established target location based on the third data if the commander chooses to engage
the target and if the aerial vehicle is not in the line of fire or within the burst radius of the
weapon, or if the commander chooses to engage the target and sacrifices the aerial
vehicle in a specific circumstance;

wherein the target engagement system checks an aerial vehicle position of an
aerial vehicle against the burst radius or the line of fire of the weapon, and if the aerial
vehicle position is within the burst radius or in the line of fire of the weapon, then the
target engagement system disables the target destruction system until the aerial vehicle
is maneuvered to a safe location outside the burst radius or the line of fire of the weapon
and the target can then be subsequently destroyed or eliminated;

the target destruction system can be manually overwritten by the commander if

he chooses sacrificing the aerial vehicle while engaging the target even when the aerial



24i neffective in certain circunstances. This enbodi nent with the use
of radar technology is 16 ladvantageous when the aerial vehicle
tracking systemis used in rain or inclenent weather, 2where there is
snoke and fire and when the sun is bedd nd the aerial vehicle 101. 3
4[ 0038] Referring to step 402 in Fig. 4, in order to initiate the
tracking of the aerial 5vehicle 101, an operator in the vehicle 102

Star ts LR @R SANI9a0L of REaARLIAL of A1 Gl IR0t 0 di spl ay the

| ocation o0 ref mJun aeri a vehicle 101, in
t he m)nl tor twam:ettufd futteercmmrtsmg sryaemhvehicle tr&dkmgssy%eum@érdyy thehe
r adar 910 1Th§w§g rrentl oned i nventi

A PSS AR BlC Rt Ers bRbERG softva 48 werRHal e kiring

such asyéterrelsfnn@httemgnMgrroea@uem@leedrqilamm In addition to 11lthe
aerial vehicle tracki system enbodi ggnts descrj bed above, it wl
al so be readih epe'&%a‘b aér‘{t3 icle Ganerrises Ko AN JKTarpe yideR CRRerar 'C*ngé/rPe

the bemgling iMbgé Bh tekrafal Qﬁéﬁsﬁyﬁtbﬁl ér‘i‘tﬁo@?}r éa%'abm?réféi‘ @n@'aelaséﬁdigﬂaﬂge

system can conprise conbi nations of nmbodi ments di scussed
above. SeAsOThs INcineryetes ead an)aX'ﬂétﬂthWﬁlimaQﬁ apthe systemin different

ci rcunst anc n %H&EFE c ORe
system \/\/hen(?r?a(lalyra)(an8 V}—SV\;;] t %:-tFOZrH} ésb”iﬁ% e aﬁ?gg‘&%ﬁ&u F\fl’é]g%lb:ﬂ%gkmg
of aerial vehicle whxch is deployed for searching and identifying targets day or night or in

poor light conditions.

21.  The method of claim 20 wherein the aerial vehicle tracking system comprises in
one instance two three-dimensional aerial vehicle tracking cameras having a field of
view and each three-dimensional aerial vehicle tracking camera having a crosshair;
wherein after the aerial vehicle is placed within the field of view and the image of the
aerial vehicle is placed onto the crosshairs of the three-dimensional aerial vehicle

tracking cameras, the tracking software is activated.

22.  The method of claim 20 wherein in another instance the aerial vehicle tracking
system comprises an electro-optics including but not limited to a cooled or un-cooled
infrared video camera having a field of view and a crosshair, a digital compass, an
inclinometer and a laser distance sensor;

wherein after the aerial vehicle is within the field of view of the video camera and
the image of the aerial vehicle is on the crosshair of the video camera, the tracking

software is activated.

23.  The method of claim 20 wherein in further another instance the aerial vehicle
tracking system comprises a radar having the aerial vehicle in the field of view and the
aerial vehicle comprises a radar reflector enhancing a reflected radar signal from the
aerial vehicle to the ground system to avoid confusion in locating the aerial vehicle due
to low signal to noise ratio especially in an urban environment;

wherein after the aerial vehicle is placed within the field of view of the radar, and
the signal from the radar reflector is received by the aerial vehicle tracking system when

the tracking software is activated.



16sun is behind the aerial vehicle 101 or there is space constrains
whi ch does not allow 3 17di nensi onal video caneras because it

requires a large baseline. The target |ocating and 18 engagi ng system
al so has the advant age when the GPS (2 obal Position Systen) cannot

be 19 used because the GPS signal could be jamred in tinme of tension.
20 21[ 00401From the foregoi ng disclosure and detail ed description of

certai %4 pref %%ﬁlgg%%mﬂﬂggﬁ%ﬁﬁ ¢IE%H rgﬁpﬁa\ﬁﬂggé% é@rﬂ%nv nieOus

rmdlflcatlon itions rve iMent’s are
possi blcemprisinguin aberbamationgthfersteps dfe true scope and spirit of the

i nvention. 24 Th <ta emhodi antﬁ di’rstf\ Zsed wer e hos g)]cand desicrl bed to
provi de t he IGBEETNY PUIGELIOCBHOLPT PRdASELYFRG PAREET FAYISYSI/Bnt i on
and its prackingal tabjttlengagérasnt Ystdhe tebont@nahbrgedaestiction eysamy wakidin
17 1lin the art to use the invention in various enmbodi nents and with

var i oudEERstieraroBRentRysigne My deliver stdeafiongareipelle & thedarget based on

cont empdagGfputbl bstabifdheteight RREIGNS tRNENRBhEE! HEDsEE B dddentné If&get
3scope of the invention as determ ned by the appended clais whe

i nt er peeteignpie the copaaewentaiithe taraet directadeasans inghiding butaipt diméted é@ they,
I egal | )éené\%hﬁﬂ’é”stv@mlﬁ/th%rﬁdrgﬂ r%grus%r is in the line of fire of the weapon;

wherein the target engagement system checks the location of the aerial vehicle
against the burst radius of the weapon and if the aerial vehicle position is within the burst
radius or is in the line of fire of the weapon then the target engagement system disables
the target destruction system until the aerial vehicle is maneuvered to a safe location
outside the engagement zone and the target can then be subsequently destroyed or
eliminated;

the target destruction system can be manually overwritten by the commander if
he chooses sacrificing the aerial vehicle while engaging the target even when the aerial
vehicle is within the burst radius or near the lien of fire of the weapon; and

in one instance the aerial vehicle tracking system on the ground comprises

of: two three-dimensional aerial vehicle tracking cameras separated at a
predetermine distance and having a field of view with and each three-dimensional aerial
vehicle tracking camera having a crosshair; wherein after the aerial vehicle is placed
within the field of view and the image of the aerial vehicle is placed onto the crosshairs
of the three-dimensional aerial vehicle tracking cameras, the tracking software is
activated; and,

in another instance, an electro-optic system including but not limited to a cooled

or un-cooled infrared video camera having a field of view and a crosshair, a

digital compass, an inclinometer and a laser distance sensor, and after the aerial

vehicle is within the field of view of the video camera and the image of the aerial

vehicle is on the crosshair of the video camera, the tracking software is activated,

and

in further other instance, a radar having a field of view and the aerial vehicle

comprises a radar reflector enhancing a reflected radar signal from the aerial

vehicle to the ground system to avoid confusion in locating the aerial vehicle due



18 CLAIM5 1. A nethod of |ocating and engaging targets in buildings,
or structures or platformw th an aerial vehicle and a ground system
conpri si ng: maneuvering the aerial vehicle into a position
where a target can be spotted and idefified, and measuring or
otherwi se determning the first data indicating the |ocation of the
target wth respect to the location of the aerial vehicle,

maneuveri ng télwﬁghéﬂto%%me%ﬁo %B&é&%lg@ln 2K 8Rvitdnfn Weﬁ‘noaffé'rw
t he aeri al measuring or othérw se determ ning the second

dat a i ndi catdeng \ehécle iscriacashwighin theefield of siewt ofdhasadasl andethiecsignahirom
respect to f t i i
ebpbe ttﬁeeréo%? ?éf[e%&)r?é recgﬁ/ﬁg b&l'{ﬂg ag @e\{eﬂcg ﬁéaﬁrﬁ&%ﬁ%rﬁgﬂgg gﬁ‘éund
i ndi catl ng tane qﬁkestfte ankm‘g ¢divaraigadtivatedh respect to the aeri al
vehicl e tracking systemin the ground platformso that a control
system may direct equipnent, tools, weapons or agents to engage the
target 5. n W@r@;acr@danﬂgane%tngbgmgiwgtem é’omﬁT dreh Bedbaeaendi ng to
claim1 further corrprl sing a renote control system for an unmanned
aerial vehi @'@rqathgyingRerXcageyeRf ¥Meverti cal take off and | andi ng
(VTQL) capa n t

aut ononous ?e"%’féf( |%ﬂ?“(‘:§feggﬁrgt§$%&ez%teg usg})éseg{t trl(géé\}\llnﬂ? 89éteedet er m ned
waypoi nts ord tamaﬁgnga@meretrsypteogwawh@oatromtamﬁtld@str@@wnt&vstem wherein
maneuv i Lcle car. |_ai

whor of 1% RRoS¥hoBFbl Bt SRIE dBlvers ot 38 ST DRTLARGBIAL Mabihielidiils
and/ or tangdt locatépt ifitHencpnerapader diopses ta) edmgdlthetargetrarmiflf thesamiat vetdacle ds

to seek ut or erw se identif The net hod accordi ng
to ot arr 3t BrioRbHREEESs b gL Y pdbPEt Bisafthg eBRER: i n {he meri o
vehi cl e conuities&n tide @@g&@ngagéﬂmasmtbm @héa{seéh aertdaeweﬁ.am@uwm& an

thermal intensifying or |mae|nten5|f£ capabil it

and/ or 2&figh @%%?a@mﬁfgthléw%éa%s gsitee lipg o &@&fﬁ@e a/ﬁap%eerm. it §¥/‘ieng
target %déﬁohro@ﬁffé é’éﬂél LékiBle gokitioR |§Q/Rﬁ|n|thQBhrs‘f9£tﬁu§ bloiﬂsthé’flné"’ﬂﬁf"}e%f the
target 1s behind glass w ndows, and at

accor diwegpeo teemihe taragh epeageraerdsysiem dlﬁablﬁéﬂmar@ﬂt d@étﬁuozﬂoe smsm Hietd
or oth S f

i st anci b5l VERBITTL AR duIErd 0 410 Wanb BelcRt i el B diffsypem
r ef er ensenaled hetoircaﬂcabnb;aia cpinpoterdd atidve treeeoparbtov éhiactieate dimeldestruction
with referen ana ?g‘efq_g hori zontal plane of the aerial

vehi cl éVSR?H‘e qeﬁ royg}ra N 8RS Sr i dentified. 6. The method

accordi ng t@he:taagénouesfrucﬁdiesyswﬁméh %bﬂﬁaﬂilﬁ;ﬂy@vémn@mdyttﬁé%oﬁﬂ!a%weﬂﬂ

i mges of the search area an /ordﬁh ets and the |l ocation of the
t ar get $1€40PReS pagriicingdhe apdalyegidsbi %9 9Rg Bertarget pyei whepdhe aerial
ext er nglehidld i@twithth ﬁ%%rgubdﬁg%rhes%bfnuhetd?ﬁré@frtaswea?aﬁ' to input the
first data to the conputer for the determ nation of he third data in
the ground #saesial vericle iaekingshisigmaiocograng vebiclel wharein fpemtpsiter of the
conpri N ki mla-

Gl bt r SR8 RG] B b RS ReBlink SSrRERS oyt FtnBdenigle
un-cool ed i rvvihemledlhevaelmi vehichr GorsjurisEs amnfnar@de/lddmecarmetgewmthtﬂaaghave
aeri al d fjield,of VI of the
ar ound "S8%e BiEha DR AMTCHaE & iy SlienirisdPonidrtitan o
j oyst: G:fmllﬁbmi@tdrpaldfgltsb&@ﬁml mnmd@rasandlsmbée_quwt aydtr ?ckl Eg t he
aerial vehicle aut a en a ¢ uterized aerial vehic

P acki ng. ap g1t BENGNeNERaSaLReEs & Cafth R Seteranvaltde faeHG0 Sy EmLanha
6 and eonheieRitd glilae a?qeéd gn‘geé!}st‘én@té b&RkionHe $HSEEFAIERAIHINEIhRT data

ot herwi se determ nes th i stance between the aerial vehicle and the

tracki $§MPEChY th@rr@mm&% Haecessasy. arhiafraead; ol visiipilightdllyiningtor can be
refere u‘é@? td ﬁhlﬁ@%nhﬁ’% 'tazrgﬁt[tﬂlasgisf" rial HEhikIE %%gllcrﬂ At ﬁghtlfziﬂg ténﬂ@ts
azimuth o I

e aeria cl er respect to erencea
in poor light conditions and at night.



the second data nmeasured or other determi ned by the aerial vehicle
tracking systemin the ground platform 10. The method according to
claim3 wherein a control system based on the third data conputed by
the conputer in the ground system whi may conprise an illum nating
device pointing in the direction of the search area to assist in
seeking and identification of the targets by the aerial vehicle in
poor | bght qpBdAGEPRCAHHY Ald &h@hjn syklem bR @I 1BAthREiRARE BBFallveh’lel M
1 further conprising a control ystem wherein a device, a weapon or
an ageiBCkiag sysenn sameRrises ihase inssmcerwotthisedingnsionalasrial vehic!ejrackiag
conmput fer o]
cngage FRerL e aR b Ray R dreh el Hhefice Xk SEnafafnd T,

11 whelhaving tatfealdjnfs‘tlawca@dl_eacbélnmee;hmtahsoa@ramllal vegticle trackind camera ba‘geg

can be _neas r oth S te d. b r distan r
and ¢ ng Toar PRl g b St Eh T b fls (318 SROER RGP

pl ane ahagdnef terdedibl v&t‘nleimlaeaﬁmtedhecm&hmrmf&% tetedirmaesionyl agnal

i ncli nonet er; %nd an azi th Ol]é, é et with respect to a

r ef er eNERICIOLACKEY GaReTRBr %rﬁ‘F INg 5P Wa??f's Evaé%‘tjl al vehicl e measured
or otherwi se determined by a 3 axis digital conpass. 13. A system
for locati ng]_ and engaging targets for rescuing lives or to elimnate
or to &l evi a@éansgtz@ﬁa%ng ¥nd engadinghoystenn X iclaim Qoemrsiels e agdalsghisieess
fire f 'tr%@qhg%xst@ﬁtt édn?pr@esqﬁgﬂ%grﬁstﬁ'bg%tf 3n 'erbclﬂ’d'(;&'cg%u g{ bGtd es
or plat I ses: an aeria i cl e maneuver in air near

t he budn‘mtedgq a@pptgadtqnm -@olgsl iaframdyideo cameradwavmgg&ﬂelgleﬁMemgargbasor
in the tu i [ n f
sear ch oBrena A PRI FAFEEARA LIS o7 H 183 i Friabiont e g
t he di saeaalcmahtwé isagithin e ficld geviswaridhd hdeaeamelra m@dntm.:i imagent thenagriadn

of the targets with reference hori zon r the aeri al

Cen o1 eBikE o the Frschob T DReidee G S e eRets Brarivao
predeterm ned reference direction on the hori zont al pI ane of the
aerial vehicle can be nmeasured or otherw se determn

wirel eg$- t r dhgriigetiocping ard 8RYINY Yol cladm Ap Mgerﬂrtéhﬁ ﬁﬁ@@lsve@rcle
ot her

Car get S TR oY St pRRsHR (Uen ofOfil FofEles ApRal PRIGETEIEH Ry phe
gr ound thegerahvehizle comprisesa rgdaurefiesips eenaainga radangignahtoawiseafatio;
vehi cl e tracki I n I

cont rol 1 ed- 312 B8t B e Lot i FeBE SRIAR e ERIA G he ot ARG
pr ogr artmee sigoaldramh itresatddgr tedlesta fureeeived bl lies weda vdlatcmtmakmg dystem when,
Iocati?n gf t.he %?I’IGJ vehi ?qe |n relation to the tracking system
nanel y hhEAGHG RfWRIEs palale a conputer system

determ ning the | ocation of the targets with respect to the tracking

system as the third data; a control systemusing third data to
di rect 28- dev (@&getdoGRERS GRY GNIAGING G¥PIEM EPTBRIGHD I ReMPEAHRY's; wherein

the externaly gidRhalfRGeH\Egagbenfsddeal vehicle in the air and poi nts
t he vi deo/audi o capturin eV| ce to capture the video image and/ or

audi o si gnala tefget lnsatian g atargetg@emteé@slrma teroetiecadisasysiear, ea of the

bui | di ngs,

vehicle tr a(%kt%'t%ett §$%e%e 5 %ﬂ;?ﬁr\' %'ﬁﬁ%ﬁggﬁs%&o%@gg #%ﬁ{o EI’I n%vtleﬁ%m
i mages tlmé targei etr@lagertnsnt wStbem klelivaere ldleabt mewojaawleatotthe'mrgettttased on the
aut ona racki ng .software; and .8 groun stem risi a
comput 6719gLRERTT STwRST kY e e feta fat st aEcaosR® i Stgrge e

i dent i fargdt 4ad Peiesaavidl RehieRNe @bt Withih ite BuRY FHdlivy 6t tRBNIHS bhfrefdfitisé  and
second data. 14. The system according to claim 13 further conprising

an i nf ME3@Nor visible light target illunmination systemto facilitate
est abl i shmenfnpéin e tdrGét chodBER Rl syabsth Thedes érhﬁer?a@ﬂ/bﬁtble%itféh%f'aﬂ
target searching and identification operation and particul ar,

aerial vehicle against the burst radius and/or the line of fire of the weapon, and if the

location of the aerial vehicle position is within the burst radius or in the line of fire of the



15. The system according to one of clains 13 and 14 further
conprising a control system operating a device, weapon or agent using
conputed third data to engage the targets identified. 16. The system
according to any one of clainms 13 and/14 wherein before the
engagenent of the targets, if the aerial vehicle is inline of fire
or within the burst radius of the weapon; or in the delivery path of

the aggpiapbR i t%itﬁf‘g%t Eﬁga@’e%éﬂt sh&ent é}émé§thettgﬁ‘ge‘€ Béétv@éti%n}@ylsﬂemt until

automatically di sabl & the” engageneént process and Taise an alarmto

al ert theeae)svabicle ianmbneeeredite arpgife [picatien beford therargsé destruclienisystem s
maneuv i an. t [-an
yat emart BudiapuRiRLs Binplah o S e operatdfid Apele HEREHEICR
sacr i f isgsteq toluestrey baklinmiphtecthe holstiledagyetsagi ng t he target even when

the aerial yehjcle js,within the burst radius or near, the |line of .
e e e fitafat deyltilon Lol cRitba nd R Bveo i i B sonfiafes i -
to 15 weehebsed Surificiag de awla:bﬁi@xémyhitéw@ngagm{gmb tanget evercaiem thedaerial
m ssile or airburst grenade | auncher used to elimnate or suppress

fire ofvebipie inydhin tedusthiadiys or near trpang phiieraTdee WeaPaR W any one of
claims 12 1t ganMerah@lifdl8 rhBind SY4teR ARPLGHAUNG Vehide, WHeréiA0&imRIgasH N9
system can be a | adder of a Tire engine or device to rescue victimin
need oftheae¢ral vehigle trnkingysystam sewerisehiackingenftvaie aofl ie meuptedin they 17
wher ei : - ' : fgg}&.p ubst ance for

del i ve?’?hltmc%’ ?‘%gr%'%r ge?és}%éggﬁgp&iq é;grngys e é%rﬁp%f% systemto reduce

t he hazard aoromdaimgemcposedthige-tinensangeaarial dehitieftramiting @bneras mbidcate

of locating and en i ng .a target .havi ng an _engagenent zone . ,
compri o1 ng_ SPREGRER e oA R SRNeOR & tar 3F e Bk ofdPgupa a feid o
| ocation of vigweahdeget thrsd-Oignensichiaggéridl Q@a;‘lcidugacs(yfgt@merarr@ving_a

using a target engagenent systemto control a target_ desfruction
system vvhe%@?%h?'%eagrldaﬁ‘f&étth%ﬁ@"ﬁj]é/ﬁ@ﬁ{e ‘5@&%&% g‘@l f|e\?}§p1% Yewapddhe one
projectile §Ragd6f tharddhl Jehidd® Satabbhtohre ciRsaats baRakhreB-diassslomd)
the third data if the commander chooses to engage the target and if
the aerial wefipliedidletraghing pampeas; thedrapking saftware ig adiivatedhe bur st
radi us of tk i ]

target and daaloRstefe o bReyAERGLARBINT RS I arORdedOfor .
wher ei n t he cbaledénfrarnd agermameey siaging ehietdk of dawaadi atrosgidis ke
position of .an aerjal_vehicle against_ the burst radius_o he, | i ne_.of
Prre of 't he TaBBRaliBle oal e A1 = (5f: Rlehbs SR aSra Loty e Ao
bur st radi usebicld iB withih therieldodf View ef e ide varapemnand theimbe of tiegeirial

engagenent system di sabl es the rget destructiaon stemuntjl the
aerial vehi FE‘Cl%SRﬁﬁQ%&@SéBa'f B‘Ifgeg'ééeé’ T tﬁ?@%ﬁgcfé’%ﬁée [saddivated,
radius or the Iine of fire of the weapon and the target can then be
subsequent |y destroyed or elimnated; _the target destruction
syst emitafuier eihridnstones, e evipfan kavinga fipld o yivaaad he gerige veltieleses
sacrifigj i I i =) - when

t he aercgsg{bgiségS&gﬁrcr?{ele#gqéwﬂaﬁfwgti%dgﬂ?Igﬁ él:{ géxltoﬁé% r%?é’%@%aerrswﬁégtel i ne of
fire ofaetiblevehicigisrplaced within theefield tof gigws afrthé eadas oanpt iheisignahfromethie agdar

compr 1 2eschirtt P eB R e e iehvd e FaBha Bt Bl LBIMRGHIERT,

nount ecctivatédie ground vehicle or platform wherein the aeri al
vehicl e conprises of an infrared video canmera, which nmay be having
i mage and thernmal intensifying (TI and/or I1) capabilities, and a
| aaef diost ancR efRAISHIocaliAg laR@lengagmb & tarfd havidg @Kl engdBinedl zaHyPass;
an

comprising, in combination, the steps of:

generating a target location of the target using a target locating system; and
using a target engagement system to control a target destruction system, wherein

the target engagement system delivers at least one projectile to the target based on the



the ground vehicle or platformconprises an electro-optic tracker to
hel p tracking of aerial vehicle which is deployed for searching and
identifying targets day or night or in poor light conditions. 21.
The method of claim20 wherein the aédial vehicle tracki ng system
conprises in one instance two three-di nensional aerial vehicle
tracking cameras having a field of view and each three-di nmensi onal
aer i al el idtioh Al G (GRITBEE INRKIdithrarled $ABGIAS toWhBhGE thelat it ahbr
aerial vehicle is pltfaced wthin the field of view and e i mage of

t he aetlieaterigbelirle is sopivite e wnstoradive of ivrettaihesling oftfife of the weapon

Sof tare | < ety 4R BAEEN QREH EReRER A Lok RERS an e

i nst aneenalhxehmtﬂagdmsteihm olest tacmm(amrijostytetllemoéﬁrmmﬁtbesvaon and if the

electrootl s.i,nclu limted t cool ed
Tty o B aEE e S Re O Byl B burbTabs A2t sfame Hr feat B Roason
digit athsiﬂﬁeaé@et aﬁgagehtem@ﬂaemrd@am@measejet destration systegountil the

wher ei n after t he aeri al cle is withi (nﬁéiﬁh“%fefl el d of view of

vi deo @gHeirghidfiisthaNUYRERY 192 $3e lacatipa v ENOIaTEM S e s ﬁl r

of t heté’r?éiﬁ%nctﬁgﬁ ha. sublé’é‘qdern%? @b@ﬁoyﬁ&t 6rV@|Frﬁnét§d apid té?éé@estr@&ronﬁ%tem
nmet hod of claim?20 wherein in further another instance the aeri al

vehi cl ean bacramglly pyeraniitanpy thecepramandrirf haohenges racifisingihe\asint | e

in thevéhlglle I‘ﬂfe é’H m@ntﬁ Q@e@&én%khé@?tﬂe%eﬁa??éﬂ?&b ﬁ%ttl%nrtﬁ\g?ﬁrst adl s
reflector en anC| a9t ted radar si romthe aeria
to theognearrtdeshysbéfmetco)‘tlae/medpomnf usion in | ocatl ng t he aeri al

vehi cl e due_tao l.ow sign t.0 noi.se ratio es in al n

envi 1 onmant 2n et begle Back o AP 48 4 Sp TR Ghfery e Bl YRR i ¢ i o
the fi ebeking systemi emprivesnadring saftdatdendtrgnadriaf vehitele heackiadaystem is
reflector is re |v d by the aerial vehicle tracking system when the
tracki APUEEIY QaF Id&tivated. 24 24.A nethod of locating and
engagi ng a Liedh tﬂ@é(éﬁw vaRICRIAYRHERBof &R FrF8dNIdes icBBherk Maving image
conbi nati on, the steps of enerating a target location of the target
usi ng and éhejétal IrtS%QﬁlfSWQ (H@@gérra capabilities, afdrgylaget disgace sapeRjenht
systemto C%%r%hné vER %%aggéﬁwE)H%é SLrPhBRLRID o GHI 'Ilahtt mﬁ'nrn%t&%qmmg
engagenent system nay e Y east one projectl e to the target
based antlteltergam tpbelprthe sedd Viebickdintseaging awhideotifying tatgets:mmmnti@ﬂ
choosesC { |t| argcg tthehtar get; or to ignore the engagenent of the

t ar get Uy FERONY tl ncluding but not limted to the aerial vehicle
is wthin the burst radius or is in the l'i ne of fire of the weapon;

er i al Wen: dNE HghPEr SR TBAES 40 S SDIE GBI 11 Ofhe

aeri al e e @nEel itRd threew.rhehétotéteeharr@ah.dl@dbuan@bamerasrhat\hﬁg 4 fieid
of fire of the weapon then the target engagenment system di sables the

t ar get Of¥eIWith parh tyeq-gimansianal aeréal yebicl trackindcrasners hainea ePeeNaio a
safe | ggal tﬁ,-.R% J@Pﬂ"t%'rﬂﬁigt V@ni&?%ﬂ?]‘%ﬂ@@ itRAMRe ABM cﬁht‘evt 3h@fe iRy IONE De

subsequent estroyed or elimnate target destruction
syst emaedal \tahlqtm'rstmqu ovetie t:ltoeehaltgpftth@thfehﬁm@wonat apedalotebiviees
sacrifi [ | Ll ng the target even when
t he ae}r%gﬁggeﬁ ?%g |t@é %g{@ﬂ.:\qﬁgfrﬂ,‘ggpgﬁ ?eg]! us or near the lien of
fire of the weapon; and in one |nstance the aerial vehicle tracking

Sl e Bun dheh Ry of SRA al Stherein ae 2Bl VBN i SRR T Bt e

and havigtghc® ddnpribesfanvdl@mrarbptitsancluging But Rotienitid e s cwdRld @eln-edoled
vehi cl e tracki ng camera having a crosshair; wherein after the aerial

vehi cl éfragesvideagamiaranavipga ffqlféptjv'ew apdeerapshaile dighayeompashan
aeri al lﬁ’cﬁtﬂbﬁ%?er'a%d%@g@rddlé’t%h&’e 8%y osshairs of the three-dinensional
C

aeri al Icle tra caner as, thetracklng software i s activated,
wherein after the aerial vehicle is within the field of view of the electro- -optics

including but not limited to a cooled or un-cooled infrared video camera and the image of



in further other instance, a radar having a field of view and the
aerial vehicle conprises a radar reflector enhancing a refl ected
radar signal fromthe aerial vehicle to the ground systemto avoid
confusion in locating the aerial vehiZ e due 25 to low signal to

noi se ratio especially in an urban environnent, wherein after the
aerial vehicle is placed within the field of view of the radar, and
the si %@berﬁél%hﬁclé‘%sbﬂQ% cf %h&%f)trhe'v‘fdéoeﬁé?hé/r%dtr%&rééﬂ% aake jiehi cl e
tracki ng systemon the ground and after t tracking s ftvvare I'S

act i vateetivated. A target |ocating and engagi ng system conprising, in
conbi nation: a target having an engagenent zone; a target |ocation of
a target generated using a target |ocating system a target
engagesént §'yxstmeﬁmb|otblatrmﬁt)rvﬂ1esela theanged| vébite natkiranssysth emnpwhes @i n

t he tar t enent system del.i ver.s east e e to.the
o gor e AR TR R, Baring BRI SR Bhaais bl Cririses &
engage rade refedet erdizdicing d Reeaed lrédiar\@dﬁaqifr@m tﬁe @@haWéhM@td Aidpur st
radius or is not inthe line of fire of the wher ei n

the tacgBSIORJARGHRS theeriahvehieerdueds l%ﬁlg@ﬁl Rperml%ﬂ @lipsspesiahy ifanan
aerial yvedH édBroffinpst the burst radius or in the line of fire of the
weapon, and if the l'ocation of the aerial vehicle position is within
t he burst radierein@iter thetarsial vehiclefs placed withintbe fieldpdvievhehthemedarapgeét
engage S

et a1 T RpRAHETYL Rt RRRFid Rogfba B3¢ B BBk AR Dllerh, e
dest r udraicking spftvera issctvatbied aut omatically by a conputer to all ow
the operator to activate the destruction systemto destroy or
elimnate the hostile targets; the target destruction system

can be 3ganud mgtrodeif\sdatihganb¥nyhging @narjet aving ahenghgement zone
sacrifici n(}; the aerial vehicle whi]e engaging the target even when

t he aecPRIPISEE; B @MRINgHaNK e $teRS Bfir st radi us or near the line of

fire of theguwRaRAAg a target Ioc@ﬂo@@fﬂh@'taﬁé‘éhhﬁhﬁ atté%%kldﬁgtn%}’ﬂﬁé‘?h' na
ground vehi cI e, wherein a conputer of the aerial” vehicle trackin

syst em conpUSEEs trgrilenagoeBehimisten & ﬁQﬂjml adanget desirucdpn sysiem, wherein
wh
rmere' B d {éﬁ%&eerrfgg emgn s?en(??gﬁ\géré%?legg e,rgg .5.%5)&9 b4k 1 80IRe nsp’;anﬁne

have 1 mage rntensi herna yi ng
(TI ) caggbt lbcat}orodetbmmmed bpl thenthindroatee ted jf tlae dogmaadecdeqeesstoangage the

| aser distanc ensor ; h r nd vehi c ri.ses

comput g?rgegﬁmgéﬁ? a?er\ﬁéﬁ? Flg '? P8‘c‘f2|t¢\%ﬁ2€8€ ﬁoéﬂ\ﬁthé{' %‘&P{U{ "P%‘PS{JB%ui de
an enga@apgnsystemto point to the target based on the third data
computed by the c necessar n infrared or visible |ight

T et o Wharein e gt e gaaPRE LR Sl ChAsHSEn &7 ALyehicle RasIoRa P

vehi cl %eﬁ@laféhmlélggéiﬁélt ths%mrétfrad.ngaﬁ%gmlﬂerbfme@bf ﬂhb%éap%ﬂnﬁlrhd if QLS
and at night. 26. The target locatin engagi ng system of

claim z\srle\h@*@l&up@ﬁ@om@rwmn v&#wﬁ@aﬂw&@rgfa@h@%& #mot B1epweanan, thendhe
| nst angg E{"Q"lodeg;eﬁ?en@lb asi d?g'a?dlesa@\r 't3 ge\’@@é’tﬁlc‘ﬁoﬁ g&%hﬁ&wtﬁﬂ@%éﬁl ‘O%WEIQ

are sepa ate a pr et erm ned ISt ance to enhance accur acy an
havi ng immianelered toa eafedndatactutsitie dee blinstresiiusnet thadné af fireadfittod weapon

ok BB LR B BRI ASRLR y  apl 2o o e
vehicle is mheataegbtcmbﬁuttrm syrstms bam be nadinuallg ov&reettel Pethel @nehaeddriial
vehi cl %etch%gls(ésngacn?cmgaﬁe aeria veF\ F }[ﬁge gr?é;g%ﬁeltgrg%%te{/gnawﬁgn the aerial
vehicle is within the burst radius or near the line of fire of the weapon; and
the aerial vehicle tracking system comprises one of the following systems or a
combination of the systems;
(1) two three-dimensional aerial vehicle tracking cameras having a field of

view with each three-dimensional aerial vehicle tracking camera having a



27. The target |ocating and engagi ng system of claim25 wherein the
aerial vehicle tracking systemconprises in another instance of an
el ectro-optics including but not limted to a cooled or un-cool ed
infrared video canera having a field ¥ view and a crosshair, an
inclinoneter, a digital conpass and a | aser di stance sensor, and
after the aerial vehicle is within the field of view of the video
camera and LhgshaRIMALin'dier Y déal VERLE!Eplabel YithHnE TRRPSREw Sha e
video canera, the tracking software Is activated. 28. e target

| ocati ng aniinaggyaithagesgkteahiniefs pacgdoms th erossinaitshef the thraé-dirednsidresl
tracki ng sy i s 1 f her er .l ne radar havi ng
a field of \%lgg@v]"%ﬁg?%%&zré‘# ?%Tg{?éhﬁ‘8|tga{&§é”§p3hﬂ\s“§2é§a}°§&§‘?dref | ect or
enhanci ng a r adaf2)sngelattrd-optissi ingludiagibat not limited tolzecwiled af arecodibe

aerial vehicl.e is placed wthi.n t&e({ifel.d of view f,the.r.agar, and

t he signal m%%%fn@%&a% AYiRg pdlelq Qf View and &Lrpsshae 2 igitahroneeie e
tracking syshemginb@ptertdhd & laaskdiB@nsoEenedr Canbafsiithy abeal-veBRie i within
target locatin engagi ng system conprising, in conbination: a

and

target havi Hif f?ﬁﬂd ehysy viggheamera apgdie imasstal die aerial vebietges on the
gener at ed ug}dignr bR 8ShdPCahEATIBIFRIAg software iadiifa@a! oengagement
system which controls a target destruction system wherein the target
engagement syst efd)defadaechgviag alfieksef \iew apd dheeetial ¢ehigle ¢renprigeget radar
based on th I ) e j_f
commander cﬁ%fgeg%g%ﬁqgggﬁgéaggﬁ%géfé%g@gg %g%béfr‘it”?%t\%gé@%rvgﬁf(:?evﬂgha}\}grbg IS
not w t hi n thefubionsh lacating thecaieriaheehiclealuefto iow sigadl tohwisser@po especially

wherein the. target engagenen st.em,.checks a erial vehjcle .

bosi L1 on of i BT BRMENE YaEEs f atter 10 deieLrShanqelE SR Efin th field
line of fir efgbwtdiehaver@andathe signal ftem! the add AneMdctére réwivedl byeBi cl e
position is within the burst radius or inthe line of fire of the 27

weapon t hen 2ER@ vehicftradirmgsient theyeackinddroitysre s aghuatedr get
destruction systemuntil the aerial vehicle is naneuvered to a safe

| ocation before the target destruction systemis enabled

aut omaBBPcal Aytarget dpcating ane engaging Isgstetrheonopyising, o cerobiastiovat e t he
destruction ; jmnate the hostile targets;

t he target 32%@%@%?@%%@%@@%?@%% denréll‘nanual ly over witten by the
commander i B theyet lnca@sobatargét ganegatet @siagra takget éduatihg sydtene engagi ng
the target even en the gerial vehjcle is within the burst, radius .or
noar the I i Restet Brgasedre kb GmsyBith SafoR o'arot Bt et irste”
tracki fge Bygétemgagemanosyatan depyrs beleaweeﬂ)r@{(e@tiréqm Blrgé&tfbdsBe on the
aerial vehjicle tracking system co%i ses tracking software and is
nmount gaéergﬁ'f 'Pﬁ%t'qpe'fﬁ“?ﬂ @7 thehdirdidata a@eﬂ é’l”dvfetH?&PE‘”ﬁ%j@k Ph‘@‘_’sse\?é?em
conpri gRgaddtHNBrddt8haMaRe abMA VeRIREHTRNSLARRof 8RS bAL n¥ERItShehe burst
tracking caneras which are separated at a predeterm ned distance to
enhanc éadige of theyveam@nhavi ng a field of view and each

‘h Cdi : ; ¢ . . ir
bndar ter R (Pl Gt A Ehenl SREEH SRR S VbR BATASH
t he i nmggalofehideeaganstahe batst chdius er thledinedf €ird of thbeveapos sdral if hedbcatiom

three-d nsi onal, .aerial. vehi cle tracking.caneras, t trackin

sof ¢ wa LT PorfEpotliah inuihE he RGEL AR Mne of fre g Lbdpon,

i ncl uditingh thettamet ehgdenesht tspstanciohisids fe targurakstudtiohrsyseeh wmtd e
canera havin ﬁe'ﬂ eld of view and a crosshair, an inclinopeter, a,

di gi talaeﬁ'%'n‘ﬁ’g SRRy VRst lof seiglecationhefire the, pragtiasstrufionsystes is
vehi cl nbBleWdutdmatidafy by @l dniutd t8WIIBl th&8p¥iatido CaRAR tABdebiigctioRge
of the aerial vehicle iS on the crosshair of the video canera, the
tracki SYSteBY toveastoy or aliningta e hostleitarggts urt her ot her instance, a

radar havi ”%é‘tafrécﬁ'a%sf?ﬂc%igeéﬁis?ém g%r‘i‘%e%"r‘ériﬁ'uy \69%‘:‘: \E:Jit'é‘evui%%i c%ﬁfné‘n&eﬁ“?tar

refl ector enhanctng a radar “sign to noise ratio, rein atfter the
he chooses sacrificing the aerial vehicle while engaging the target even when the aerial

vehicle is within the burst radius or near the line of fire of the weapon;



30. A net hod of | ocating and engagi ng a target having an engagenent
zone conprising, in conmbination, the steps of: generating a target
| ocation of the target using a target |ocating system and

using a target engagenment systemto cdhtrol a target destruction
system wherein the target engagenent systemdelivers at |east one
projectile to the target based on the 28 target |ocation using the

hird d if i i '
third data if, ddwe wﬁa@ﬁgﬁk.Pg§9§§ﬁ§aﬁ@a%e&e@%,eﬁe.ﬁ Q{c@ﬁﬁ)uﬁgfrﬁeé

aerial vehicle is not w rst radius or is no ine o

fire ofvehiste tigekpensystem compyipes thagkingheofiwargdes mengtegentme veljideem
checks an aerjal: Lelk £ f : i al . vehi i e
burst radi uSNHaeﬁ%W \(glr’? %%]éaq lvigﬁi?eoéo‘?ﬁp{r%g S(aja?' lﬁﬁéﬂe\aﬁva%e;%né,aﬁﬁfgqﬁ% ﬁ%\;ee éa'gr i al
vehi cl émagpodensifyimgi(H) vapdability, ttherntal irgénsifgoigu3 | aragabilitytdrévokh, @ daf labér e
of the neapon t hen the target engagenent system di sables the target

dest r uiSAIFESAEMANMt i | the aerial vehicle is maneuvered to a safe

| ocati on outisé d@wiblb%?@ﬂﬂ@rﬁ@éﬂofmn@fr@r@d di'laa/iéilﬁégight if@Rinafehidmg at the
subsequentﬁté destroyed or elimnated. The target destruction system

can be #eRLIA ISpishperalvenidein 39arehing srmhivgRtfying; tergeds Raes dght conditions
sacri figgyng nidhe aerial vehicle while engaging the target even when
the aerial vehicle is wthin the burst radius or near the |line of
fire of the weapon; an aerial vehicle tracking systemand a
vehi cl wh [ ' ' jeNEL: t [ .
{racki B8 sof e geb g Ao KRGS PR 4 s AR SPRE B RE eyl
on t he traekinglsgstem compriseisen ena iridt@na@etmioahreeedimeinesiocalngarias eshice taacking
infrared video, canera, having inage and thermal intensifyin 1 and
T cagdmees MaEh T Sendtalid o TBRg s BB el I PRee fypriance Yeditaby pading
vehi cl eaviny e of siew with edch thfdeadiatbnelonei séridl 9ehitightackingldinish Gaving
aimng at t e,tagget tP Bgl p the aerial vehjcle in searching and
i dent i BYFRES A YEPL'T AP aerightenin i RIpcrSWENG the fidld ghview anghtheThe
met hod kg€ bR DiaMiaiiQE s plBBe@Bhiodthe ¥RIYsRAIRs b AE KhRE-dINah&PhAI kPl
i nstance conprises two three-dinensional aerial vehicle tracking
caner a¥yehigls rReking ¢amerass thejteagkingtsefteateistastivaiedi mensi onal aeri al
vehi cl e tracking canera having a crosshair; wherein after the aerial
vehicle is placed wthin the field of view and the inmage of the
aeri al ehi dhe tageploreting amd engdgng systshaif chkinf35 Weereinrtbe adiiakrehicdaal
aeri al r\./a?rfgii cl estt racki nr% camer aﬁ\’ thf trackiln‘%{ s_oftwarei I,.S %cf]i V@I e{i.
32. Th&AHRDHSISIEM IaPTReSA" RRETET INSHaNg e &0 7 e SRR "av R RHR P YLtEm
: n anog@ercobrwtcam?e%mmmfrs@i \fm%@l_:@?érama;mg ﬁﬂelurmlvw Qﬁd Blgtog3nbir, an
imted to an cooled or un-cooled infrared video camera having a. .
field H?é'{)%\%eén%l digita} cuapRasAndeA @SET fialanee spasyY; a%a{t%thfﬂ ﬁ@ﬁ%_ﬂ@h}%d
a | asels @itsihans BeldM RN oMABRIB il ahBehafhad of\gﬁélaehsl Jehidd fshim

the field of view of the electro-optics including but not limted to
a cool &te giosghaiceldhediderfoaatasa, thedeskipameftwamig ackivateelmge of 29 the
aerial vehicle is on the crosshair of the video canera, the tracking
software is activated. 33. The nethod of claim 30 wherein the aerial
vehi cl 88t r adkierigrgsy biceting ang engagng aystemtdietairarist wWigereinrtbe aedeal \ehicelar

havi ng iel i ew. rigl vehicle c I Ses I

o1 oot Bebfi@n B i Ahaer LRGeS BORTORT Satiel ks an

t o avoitite aerdl wehiele camprizeatd ragat fefleater eahanuiiy & kadats@ynadtd ks igiogl

to noise r awh()ereeiﬁ%ﬁgnl IeI Qlenjapvc—:?hnlclgrisbglrs}c:gé1 \v/vlitl:ti?\ncgeegtel’d of view of the radar, and
the signal from the radar reflector is received by the aerial vehicle tracking system, the

tracking software is activated.

39.  Atarget locating and engaging system comprising, in combination:

a target having an engagement zone;



wherein after the aerial vehicle is placed within the field of view
of the radar, and the signal fromthe radar reflector is received by
the aerial vehicle tracking system the tracking software is
activated. 34. A nmethod of |ocating 3nd engagi ng a target having an
engagenent zone conprising, in conbination, the steps of: generating
a target location of the target using a target |ocating system
using a t ar a4hrgRNRRARIPE! o B GABrieRE@ USIGla Brdetidialing Spdihiet | on
system wherein the target engagenent systemdelivers at |east one
proj ectil e Bdardetengagseneny sysiemowhichsoniielgettarast destorrtioatsyptemadensin
t he thi ' i des tar.

1t ho TCPy Ayt pBRdenEnt SRR SR E bt AR RS0 bfRoRRAB4 el RBFon Y
r adi us tarfet Iheatimageiermined by thenthed eiate aikif thee g@hmendagaeses sy shgage

ohect DS RS RSB B B oL ATRL Bk ol 0Bt
vehi cl ehegp@shporgn is within the burst radius or the line of fire of

t he weapon, then the target e%gaﬁenent sgstem di sables the tar %Zt
dest ruct i on\PERIB A IS SNGRIYBRNGTYSIRER CEBEKS D FR{IRe YORIFIEPOSHIOR % 3P e

| ocat i garigulehicieaddRstRHE Blirst AsHiks oPthelliRg Jf FifCodthe Wd=@oRf add# tHEBBbN
and the target can then be subsequently destroyed or eli m nated,
t he taPhbe aRsel vefieledosiipaiewitiianheburshraditg 9r ipyke ling ptfiredf Bie werpon,

Che o i the (d5ef PRAREI ARSI SENT Bobib S heABHdt pliEn Sylled Endf B! 1D
near t leridlivehiad isfmarewferech® awapdogatiandvefore the tarpet destructionveisianh &

Ki i f the fallow | .
Coni B SE AR BE R BMuile ol U BB A B AR Bt
vehi cl eytemctsl degtropor eainagyihedhoatilel tetgdtnf view with each

t hree-di nensi onal aerial_ vehicle trackin anera having ,a 30 .
crosshair; WiHelAE9St dgpirdetianrysigs can %mﬁrﬁ@@v pgerpwgtﬁ%hbﬁxherﬁqmmmder i
field gf chog¥esutritibRgith@asriffvehii® BRild &4 é@‘ﬂﬁn&\b%ﬂg%t Bl@f RHe® Heladr®
crosshairs of the three-dinensional aerial vehicle tracking caneras,

t he t r ¥eRiclegs ydthinfedurs radivs paneer, the line of fire ofthe weapetanst opt i cs
including b |, : (@ i i :
canera havi A3 R} e TG FackRq SYERL SR Slollrer ARafin o RRIPLEY of kil

i ncl i noekickertrackihgss)istse cotlipg sestrackimhsatwararmddas tr@untdeen dlee veticle,
vehicle is within.the field of view of the videqQ a . i mage
o 't ne isrelihaflia MEleTfonTis Vi ShmbhSeq SR HRIRINAN S Opiel®

t racki mgmbifdtionios tHessyatdms:at ed, or (3) a radar having a field
of view and the aerial vehicle cg&grises a radar refl ector enhancing

a reflected radar™ threerdimessiopprelidl vahiclediacking @B eRvMEIE A F usi on

in locatingskpgradf 4t predBictnthedufisthfcé apars t8Marice deeisey bad having a
especially in an urban environnent, wherein after the aerial vehicle

i s placed wifiels of iayewith @agh diregidinensional @erigldvahicle Hacking camgreaitaving
the radar r 1 g i =1 I j Kl

System the SRR iy SalFa: K Wnloes pRAeR T ] EFAERBRd e
engagi ng sys$nege obtinerdesichgghi¢le icpabéchantodhe cepsshaigeof thedineg-dimensional
engagenent - : L.Qn. of er a using a
target | ocatza?‘ ﬂg‘ \/Se@sc#%%@%nd; 8&%53!'?% gw%gté%kian%%gtté”ﬁag%% és@'&? {e%r(rjf whi ch
control s a tar getardelgtiroropticsinsigingryut wheliraited tohe co@led et uergalgdnent
system del i vers ‘,?a,t ‘dl east ong {,).r 0j ece(tscillfe to tBe tar%% based on {he
target | ocatfGed¥idsg BRI ALaYAY Ad'9RPLYIeY ARG AU OSHA AN M YRifner
chooses to enf@dcorhpssd adglasantistdnckRensst bad aftehthelRriabvatidle igwithe
line of fire or is not wthin the burst radius of e wea :

th on
whe_r ei n the“ﬂ%ﬁ@éto_f éﬁ@’a‘@féh@ﬁlde@f@ﬁ@ﬁ@ @n@min@@%rthaﬁe%wgb@e iS_On the
posi t1 on of AELARE bRl bamBRARSTaddify Suffilre KSR of hE 11 e of

fire of the weapon, and 1f the |l ocation e aerial vehicle
a radar having a field of view and the aerial vehicle comprises a radar

reflector enhancing a radar signal to noise ratio, wherein after the aerial vehicle is



the target destruction system can be manually over witten by the
commander if he chooses sacrificing the aerial vehicle while engaging
the target even when the aerial vehicle is wthin the burst radius or
near the line of fire of the weapon; 3331 an aerial vehicle
tracki ng system and a vehicle, wherein a conputer of the aerial
vehi cl e tracking system conprises tracking software is nounted in the
vehicl e; placed WHBSrEIhR fldtBoBEw BF tHeEBHSY, @nd NP SigRSSTER thdddaF Bfllector
vi deo canera may have an inmage |nten5|fy|n (I'1) “capability, thernmal

i ntensifyi ngs eveived Qdine PEMgl vehiclsotragkingngysten aberragiiog safiwarrisor ;

and ﬁ¥ ghicle may conprises of an infrared or a visible
light illumnator aimng at the target to assist aerial vehicle in
searching and identifying targets in poor light conditions and at

ni ght. 36 The t r l.ocat i n and e stemof claim35
Mhorer 400 be AUBEIER | BicatiPg 3y aRefdo )RR NuRy Bh SR beRefAee: ance
t wo thl’cﬁﬁrpﬁsmsgnmld@ﬁﬂjmaiblh[ tHe stepd 6t e tracki ng caneras which are
separated at awpr edet erm ed di sét%nce t o enhance accur ac%/ and havi ng

2 field of PBSIAING & terieh QoRfiaR OtPRLAGPEHRING Adpicst OGRINGPISE se ng
canera havi @_gm? &Fa?@e?%bégeﬁﬁ’@ﬁtr Sisterttd é‘dnthI‘ﬁté‘z@(et ééstM%hbﬁ's?stéﬁ\ Rharsd
within the fielld of view and the imge of the aerial vehicle is

pl aced thmtangetipngegenshissistera detivass phieast enewreibctiedp thetaragt hasad ondhe

t racki Ry Eﬁgﬁét?o?v- the tracking software is activated. 37. The target
| ocati ng©and engagi ng system of claim35 wherein the aerial vehicle
tracki ng sysmemmdmmtar@@sengaganenmstamshad@earaaeral gehicle-posttiooof an

i ncl udi_n ed to a cool ed un- c nfrared video

o aRflal MR botind e SobladhfA%eRE Find ol Y da R Lot

digit alpoemanwanttandw@eh@aﬁméhtaba@oetmetaw,,thamdweatfa@n ehbegamrentalystem
Vehldeéﬁ@i" F\ nth(gefle of V|ew clwg canera and the ipage
of t he dif@Pleg thG &PE] desiruchen pyRiera Uy W&.a}eﬂa veMide {3 gapee4ied 1 2 £f
tracki nga$ieh bW the enghb¥MbRtzone3hd thB®argat &8 theAGRi dubgedichtigngagi ng
system of claim35 wherern the aerial vehicle tracking system

conpr i $estreyedierralindpatgfot her instance a radar having a field of view
and the aer'aﬂ'aeYn%Pvﬂu&e%Bﬂﬁb%&ﬁeﬁn ér@é?eﬁx@ﬁel ﬁ/ﬁ&%ﬁn ﬁié‘%?é?%L iger adar
signal to noise ratio ter the aerral icleis

pl aced tnackihg systeen ¢arepribesfirackiog softwaheancther aermhdehible tsicginglsysteonist he
radar r i S ived by the aerial vehicle tracking system
the tr %(ljlrﬁ%& §'@Fd%§h§&§s activated. 39. A target |locating and

engagi ng sy sthenein tngaersal vghiclencanoprizies ainieat andnfrared etdebasaniega aelectro-
engagenent zone;_ .32 a.ta | ocation of a tar rated using a
Carget PhEn e 3 ¥ideh rackha caniera ey TBAGE GEREIRE) SRR WRSCh

cont r oleapabifittisgahd desidrtRsbPdis@yisé 8Bhsothaf®i n the target engagement

system delivers at |east one projectile to the target based on the
target | ocath®wehieespmprieas BYlepplonennfrareddiuminater tg helpdrackingh gerial

the burer i Eecast g s AR Kiody ARG Sht {REES sp M art L1 T
wherein the target engagenent system checks an aerial vehicle
positign of 131 rﬁgﬁwbalof él%mtz %p%vhaq?&h W54 260G \}%H]c?e tré&%agrsc&(/s?%m cE%p'n%Q&vS’J

fire or the weapon, ocation of
posi ti cohiree&jnwehhomltdmeabm‘mctle tradking cameras idwing a fieldaff view witiokatiéree-

weapon,, then t t e enment system di sabl es the tar

oo o dimgfoeld eelifuPiqS PAROSTRRLe R BT & T haT otp T EE the agral
| ocat i %hi@@‘u@rpeadeaemtrm getfigest \Vlelwtdn@ﬂhéifﬁé@éfbﬂ the &ledabl whicle is placed
automatically by a con&@ser to allow the operator to activate the

destr u@PFQ)Wes%V%Sé‘ﬁirﬁ of thresydigrensiona it VeligeHmskinocamarge e tracking
the targglAesticiedib@n system can be manual ly over witten by the
commander I f he chooses sacrificing the aerial vehicle while engaging



two three-di nensi onal aerial vehicle tracking caneras which are
separated at a predeterm ned di stance apart to enhance accuracy and
having a field of view wth each three-dinensional aerial vehicle
tracki ng camera having a crosshair; ald after the aerial vehicle is
placed within the field of view and the imge of the aerial vehicle
is placed onto the crosshairs of the three-dinmensional aerial vehicle
tracki ng Campedfethb®f EIBRT KD WhePOh tNRBErdI Vefild tYa"ékﬁg) system compfiSes a
el ectro-optics including but not Iimted to a cooled or un-cooled

i nf r ar &iflepicgetera aving aild abviawfangl aicresshaiew digitel gomPass; ieai inclingmeter
inclin dL gl npass and a | aser distance sensor, and
after t%ﬁgtagé??a '&\b/g%% géf\neS%?’s within the field of view of the video
canera and mhereimafter thie aehial eehiclalis withindhefield of niewhef the osishaiamearé antie
vi deo canera, t t racki software is actiyate or .radar
navi ng TE Fratiefidfe GPad e R onae et aR LI Eisn e the tadire

r ef | ectsefiwarhianctiviied radar signal to noise ratio, wherein after the
aerial vehicle is 33 placed within the field of view of the radar,
and the signal fromthe radar reflector is received by the aerial
vehi cl g3t r aqikkengeth¥d e Blaint BB WHREK tRE 28041 WBRICR: trSckiy dystingdompfiSes &
met hod of |ocating and engagi ng a target having an engagement zone
conpr i $a34R§ havingcohielf Phviewrand the asriabeehigle cgapeses @ rrflas refiacirrtenhancing
| ocat i r I Al cat :
usi ng 2 PRrgRy Pl L e Bk BRlcic PRI o HSbE M icBiha e eral
syst emvehicler dientotibve signad) &t na@sey eedieraspecisips inean dbkneevgorahemnteast one

projectile tg the target based.gn.the target .| ocatign: erein
Phe targer elsdanift PEadahiendRisPart Qb mEBRi R dievuat e antir o
aeri al tvebigahlerorg teidat hefleelog ag@aeived bonige afdal ke trackiay sofiwdrd i t he
aerial vehicle position is within the engagenent zone of the target,

t hen t REUYe{Pget engagement system disables the target destruction
systemuntil the aerial vehicle is maneuvered to a safe |ocation
outside the engagenent zone and the target can then be subsequently
dest royéd oA methedrmideagting and engaging & trEget Pawing lae angagrMagt 237t em and
a vehi wher el ri i€l e tracking system conpri ses
tracki %ﬁrggyta&é@e&gﬁq%ﬁ?tﬁ@’ g%rsltéﬁé]%hi cle tracking systemis nounted
on the vehi gesgrating a targsh &cation phibedargetlising i tefget oating syderone of an

navi ng | mod i EresisBefiheRERbiA o B8 aitriobl 85Stulchl Sl ARl

di st antiee Begst@ngagetient system idefivere bt [Hast erteprojeitife tatthé eagét ased on the
infrared iLI unm nator to help tracking of aerial vehicle and searching
and i d&HOPEPPAY Y ar gets in poor light conditions and at night . 41.

The met hod @fhepdinitie igeigabemeRes s ahemeldreh&ridl Lakikietbstibhtst @
conprises two three-di nensional aerial vehicle tracking caneras

havi ng agrigh ahirle poainsiihgienaagepanizanesf derangstonrd if g agrial vehiclel e

‘ K _ _ . o ) . .

5ol n Loyl AL B dadgniin 2Bhe o MR, e Bl o SR G Sl

vehi cl dlisablgsl the dargehdestiustior sysiemaintisthefaeriabvetticle és aianewdrewh il a sefe al
hi cl acki i ' i 34

1o ThBRo R A R eR LA LR AN B TR BT e RS BT Vst em

conpr i slestrayed credintaatedpardtavi ng a field of view and a crosshair, a
' tance sensor;

digital conpass, .an jnclinoneter and a l.aser dis

Wherei n af t 41° BHEA AR IR rAREHIGTSISTE CAMPHERS PRROFi ol d of view of the
vi deo camera and ti§enhreBREReRSiohdl@eABN Vetlicly BRLIIhG chM ety RdVhoCa ASIAMAI T
of the video canera, the tracking software is activated.

view with each three-dimensional aerial vehicle tracking camera having a
crosshair; wherein after the aerial vehicle is placed within the field of view and the
image of the aerial vehicle is placed onto the crosshairs of the three-dimensional

aerial vehicle tracking cameras, the tracking software is activated,



43. The nethod of claim 30 wherein the aerial vehicle tracking system
conprises a radar having a field of view and the aerial vehicle
conprises a radar reflector enhancing a reflected radar signal from
the aerial vehicle to avoid confusionmdn locating the aerial vehicle
due to low signal to noise ratio especially in an urban environnent;
wherein after the aerial vehicle is placed within the field of view

of the radar, ang il A8 ndvirym B Jraray ar'ic?é 'c%‘sfsﬂénr'agd&h;ﬁ&tedo\ﬁ%sg)/

t he radar, thetracklng software i s activated

| ocat i ng an@nen@@gmegeraartdaa tpeer dislaingg sansengra@eﬁerrthe@eﬁel \stighe [sswithin
in combi nat 'tr?é‘fleflb%‘?v%hﬁ&%hgbrdegec%ﬁ{e% 2R the RS thé’%@hél%h{%e SR the
target usin arget

engagenent s:ycmsbmrbf)ttteondembaraetaatl’getrad@m; saftwidre s &;ts/atmm, owher ein the

target engagenent SY stem deli.ver t one.projectile to

target based on tat@ %Vé'?g?é'@@tcﬁrd’hew e & pghhlet%@‘trﬁ?ﬁ@tragar
engagenent syfidotsn eﬁ‘ﬂh@ﬁ&ﬁg alrefiestedlrade RidHaefro@Shé ia@falofehle feivord

vehi cl e agai nst the engagenent zone of the target, and if the aeri aI

vehi ¢l 6 posicPRBRANdNGRANE t1eeerih ysielReite t2dr Stamat /s i espReAIY
the target GNAAGRTERNUNMEAMRNL WiRROhaSer e dHADGENERH bliebd ANAMAL AENd

until the aerial vehicle is maneuvered to a safe [ocati on outside the

engagement Pbuievaeidhe redaraangethecignal frem the redaysetiedion isyeerivad byébe or
elimnated; a0 gKi ng system conprises one of:
two three- d| rrens%h%ﬁga&m f%oé%%?é%%ﬁ%@ acki ng caneras having a field
of view with each three-di nensi onal aerl al veh| cI e tracki ng canera

havi ng crgsshai.r erei,n after e .ls Iaced Wi t hin
the 11 dBa" o erdtiasihg rBu el R oot SR g b PRt Soed "ont o
t he crosshaiartargsft hbhagtahr@@agemensz@feal aeri al veh| cle track| ng
caneras, the trackin ;tware is activated

camera havi RgREpst japgon P JiAGeLoRNSsater JSUNA targ%t "Eﬁ%‘f‘@éb’s@mmass

i ncli nonet ey @F&t%n%ﬁé&ﬁeﬂ'@%@ﬁ?@m&ﬁ%ﬂfrolsa&ﬂ d@étb%%tr&&%naé%te% whereln

vehicle is within the field of view of the video canera and the | mage
of t he tRRtaraet angapement systrim [dgbverp @& laaat eneprojardilafodbe targeidrasedianghe

t r acki g %p ﬁf?cfr]e is activated, or a radar having a field of view and
t he aer g e conprises a radar reflector enhancing a reflected

radar si gnalwtfareimtmmmrg@rér@agemlehtsyestem caeoisiarcaerial sebiclel positooatfiang

t he aer.j al icle du to | ow si naI se rat ally. in an

i ban: @snr SR pBaifliGng Rt de ™ el sholRGer Ahd B uREBERIG 0P Pt

the fi ekHickf positn |§lethhethfe6B3h@égera@dt tdre sfitge edrgét; dmentthe targdbengagement
reflector, is received

radar, the tr k|n so,t reis
act i vatsatate"hesap'?aﬂbeetarg%@gﬁ fHﬁ‘O&rﬁi{S@%H@ﬁ"%@e ﬁL@@?ﬂﬁmﬂ@?%efqdﬁo a
conbi nagfoRcatfort FefoRE thBaxigedSdirRNSRSPSEBRLis éﬁQSied utch &Rkl eg ati on of
a target generated using a target |ocating system

engage@empus;rst?eHQWQ:ﬁp@atﬁrrtw@tlaateéhgéﬁsta@éfpn@&tsteahmsqﬂg;tréwpr meteh
t he tarﬂggt,oﬁ ﬁggnt systemdelivers at |east one projectile to the
target bas e target |ocation; wherein the target
engagenent @ynsa@m wmdksraahingevstam arh okbicleo wihereim asbmputerefithke aerial

ocati SATGR PRAES TN S8RPERes 30hd babigeu Pitthiadil it bali@fent zone
of the targetheréiheine bbtﬁaltveh@tﬁcmmmhframtmmaﬁhb&&vm@mﬁe%f@t
ocat | dHagIYETSG Gapguty! el Blensiiag soeni BBR dfiognd o saf faser

aut onatdigahdeysdigor ap@nput er to allow the operator to activate the

destruction system to destro%/ or elimnate the hostile tar%
thé vehicle comprises at least one infrared illuminator to assist tracking of aerial

vehicle and to assist searching and identifying targets in poor light conditions and at

night.



an aerial vehicle tracking systemand a vehicle, wherein a conputer

of the aerial vehicle tracking system conprises tracking software is
nounted i n the vehicle; wherein the aerial vehicle conprises
an infrared video canmera having one oi0 an i mage i ntensifying
capability, thermal intensifying capability and both, and a smart

| aser di stance sensor; and the vehicle conprises at |east one
i nfrar il 1 i : i i gl j ;

251 o “Sear ahrg CEnRer I Shacdif SR RRLLE WHERRARE Bt Vecle
at ni ghracking@ystga. compgriseartyetthieecimiensjonaldeginegliicig tragking samieras wihigh
45 whergj i j cKki I

tbr o6 aihast 80 ehrl® ol LAY PR RIS b Merepar at e
t 0 enhaimensiotlnady ehitldauckiey earher lthvirig & icewshait;wlesreih after the aerial

t hree-di pepsi onal aerial vehicle tracking cang havi ng. a, crosshajr;
wher o el Pl Jelbine i & devenaithd Butdh o 2o eI GrgToch ey
and t hentomgeredshilte oniel thteeV@hicpbinbSadtah 06t clentaRking &abie?as e fraclahg
t he three-di nensional aerial vehicle tracking caneras, the tracking
sof t waseftyareje@clivated. 47. The target locating and engagi ng system
of claim45 wherein the aerial vehicle tracking systemconprises a

video canera having a field of view and a crosshair, an inclinoneter,
a di gi ¥4l cdpdsrgehlogating arkengigingaystenaisiim 4nwhertinghe elrdalaehicie
vehicl e _i.s w.t hi eld. ' of _ I | | mage
or t ne 2BV i il ANl oS GATERS TR AR, AT
t r acki nglisometen) 2 digitalaain pesisesthd a k8er dibiantasgedor| axhdfterghandrigngagiang

system. of . cl ai m.4 erein the aerial vehicle trackjng syst .
conpr 1 ouitin g RV ERESTIng VEle Sirtye 8F 4k Fodds Sbf e TSl Bles on
conpr i sescdssalost thelvidRetdimeathBGiadking softdare iSi@Nddte§ 0 Noi se rati o;
wherein after the aerial vehicle is placed within the field of view
of the radar, and the signal fromthe radar reflector is received by
the radgr, the thidelcBthGIMd BREKiING s Pt Rk 49Whdehdh88krib0rAlddd
and engagi ng system conprising, 1n conbination: a target having an
engage%@ﬁkinﬁ Shetemacaraprifes 4 weat havinaa figld efrview agdtlee aeréal vabicley a

t ar get i t t ; t stem whi ch
contr oS Ees 8 cf rEfctor enhancflol HYo0E) HERAE AR B0 g goment
syst em del i wireseintafteethetaaviabvghicpécplabed ithinhtbe fialdg#tvidvaskitieosaddrhend
target | ocati.an; rein the target enga nt system checks
an ser 11 SGuRTER teiacer BRGR: Ty eRgvpaPY S PR G TPROTY RS
engagemetNatgone of the target, and if the | ocation of the aerial
vehicle position is wthin the engagenent zone of the target, then
the target engagenent system di sables the target destruction system
until tge awﬂaeéetv&dainﬁ!t;%nh%nga@iﬁg\é%@% ESnprishid, &n bOHBInaGsn:0ef ore the
target destruction systemis enabléed autonmatically by a conputer to
al | ow the opePeebhaving aptangagemenezaigst ructi on systemto destroy or
el nate  BlaldEI0a, bea 1960RIr A8 using o trl ARy YR o ¢

vehi cl e tr ackiarggt syga@me:nrqysfesewhtchwohtrnlg sstafgetaestractioni systeoumredeinn

b I P R e i R
target location;
wherein the target engagement system checks an aerial vehicle position of an
aerial vehicle against the engagement zone of the target, and if the location of the aerial
vehicle position is within the engagement zone of the target, then the target engagement
system disables the target destruction system until the aerial vehicle is maneuvered to a
safe location before the target destruction system is enabled automatically by a

computer to allow the operator to activate the destruction system to destroy or eliminate



separated to enhance accuracy and having a field of view with each

t hr ee- di nensi onal aerial vehicle tracking camera having a crosshair;
and after the aerial vehicle is placed within the field of view and
the image of the aerial vehicle is pl¥ced onto the crosshairs of the
t hree-di nensi onal aerial vehicle tracking cameras, the tracking
software is activated, a video canera having a field of view

and a gloO55hm {arg&5: ipclinometer, a digital conpass and a |aser
di stance sensor, and after the aerial vehicle is within the field of

vihew of t Ee amiada?'el W fragkidg tsyﬁeinrmEba géhicleewhersirah comiputdrof the agrial
. i i . H f ) . '
act vaBtegacking eth PERRPETE R d et Shp% PPN R vetisen

vehi cl evheesipthesasia vehide trackingesistsm eomarisengneiof: adar si gnal to noi se
rati o, wherein after the, aerial vehicl laced within the field of

View of the radatVo KECEHBSETGR PerPI AR oY CRBRIASHFN e

recei ved by skpgratedidrenhbRge bE@FENEN S RATIMG BFielBofaéw Withech three-
dimensional aerial vehicle tracking camera having a crosshair; and after the
aerial vehicle is placed within the field of view and the image of the aerial vehicle
is placed onto the crosshairs of the three-dimensional aerial vehicle tracking
cameras, the tracking software is activated,

a video camera having a field of view and a crosshair, an inclinometer, a
digital compass and a laser distance sensor, and after the aerial vehicle is within
the field of view of the video camera and the image of the aerial vehicle is on the
crosshair of the video camera, the tracking software is activated, or

a radar having a field of view and the aerial vehicle comprises a radar
reflector enhancing a radar signal to noise ratio, wherein after the aerial vehicle is
placed within the field of view of the radar, and the signal from the radar reflector

is received by the radar, the tracking software is activated.



