-1 TITLE OF THE | NVENTI ON AUTONOMOUS RADI O FREQUENCY MAPPI NG 5 BACKGROUND
OF THE INVENTION (a) Field of Invention 10 The present invention rel ates
to radio frequency (RF) mapping. (b) Brief Description of the Prior Art 15
RF signals relating to sensed paraneter$ or neasurenents are transmtted
froman object, such as an aircraft or vehicle, to receiving or tracking
stations. However, after the installation of an antenna on a | arge scale
vehicle, the radiation pattefH L& OFhEHEIRVENTIOMg antenna will be altered
due to the interaction of the antenna with the vehicle's structure. The
altered radiation 20 AdTONOMMIS RADIDEREQPENOMAFRING and t he cover age
(e.g. signal strength) of the transm ssion antenna as a function of
azi mutth and elevation relative to the vehicle. Also, it may be that the

| ocation of the antenna iA@@RﬁWDC@Fi‘Iﬂ{NVENﬁ t inference effects
. 25 no

due to the vehicle's structure occur wn nethod to do that is to
map the ragdi at »..by manually noving a receiving antenna around

t he vehi cf&(ej vvhﬂérgj tBﬁlthltgbg%@m tting antenna is operational. The current
practice for RF mapping is | abour intensive and is prone to human error.
For i1|®sta'ﬁh@prés‘ermnmwﬁ@@l@fésm%@%¥r@qQ§n<§3\ﬁ(ﬁ@?trﬁ9ppih en the path to be
followed may not be accurately reproduced. 30 Accordingly, it is an object
of the present invention to provide an autononmous RF mappi ng vehicle which
can overcone or at |east reduce the above nentioned drawbacks. 2 SUWMARY

(b)  Brief Description of the Prior Art

15 - RF signals relating to sensed parameters or measurements are
transmitted from an object, such as an aircraft or vehicle, to receiving or tracking
stations. However, after the installation of an antenna on a large scale vehicle,
the radiation pattern of the transmitting antenna will be altered due to the
interaction of the antenna with the vehicle’s structure. The altered radiation

20 pattern needs to be mapped to understand the coverage (e.g. signal strength) of

the transmission antenna as a function of azimuth and elevation relative to the

vehicle. Also, it may be that the location of the antenna is less than optimal, in

that inference effects due to the vehicle’s structure occur.

25 A known method to do that is to map the radiation pattern by manually
moving a receiving antenna around the vehicle while the transmitting antenna is
~ operational. The current practice for RF mapping is labour intensive and is prone
to human error. For instance, if a measurement needs to be repeated, then the
path to be followed may not be accurately reproduced.
30
Accordingly, it is an object of the present invention to provide an
- autonomous RF mapping vehicle which can overcome or at least reduce the
above mentioned drawbacks. |



According to one aspect, there is provided an autononous vehicl e operable
to traverse a scanning path around a tes? object having a radio frequency
signal source, said vehicle conprising a height controllable antenna
nount ed onto the autononous vehicle; a Central Processing Unit (CPU)

provi ding control of the autononous vehicle; a navigation systemfor
calculating relative distance and direction for the autononobus vehicle's
scanni ng path around the test object'Uﬁm%ﬁﬁﬁple control system responsive
to said CPU for positioned the vehié?e at an initial scanning position and
for causing traversal of the scanning path; an antenna el evati on system
bei ng control | ed Asgordireg 1CRIniet aspeet, thére iaptadided 40 one or nore hei ghts

during the , scanni ng Eat h, and a data acquisition systemfor acquiring and
storing atyteaRuiougrelidsgpegbletodraversata serning path armend autast objectai d

scanni ng pahih i %Qf{ ' f r.to input ,a.reference
| ocation for sgaiégg (tﬂgst ejngg,? %tsazla?ge'%s%as%m ﬁeﬁggtcﬁbpdﬁﬁ%gi%'%ﬁ or nore
hei ght s, gnotrolidblerantens mountydsorto thesawtono®sus veRichs $Hgehadr and

cal cul ate aid.rel ati i stance fromsaid reference ocation and the
| ocati on E’{Sﬁ%smbfn& @’lﬁ&rev Mshcenirelpdhe apipnomeusehisle; amrvigatian

provided gysthies CfaﬁfuléW%ivbQﬁs%ﬁ%%ﬁSﬁ&rf&fah?é?ﬂ%f alifoABRBS | N9 _ant enna

carried by an object, conprising the s 0 n a%’ﬁononous vehicl e
| ocat i ng Yekiglefs gemnning path groupti)the liestvatiject; a vidicte controbsysdter ocati on of

the obj ter i nj tart int of th with ref
o the onesbPRoiRiSEAITERY DuiioBitoneIberatins hanidinfommia posien
adj ust | ncarad Aramtisiy RNGSAROS RASELAAINYpAth; b SBhHA BIlatlofAS)stdn 1 €! d

strength data to give a 3-Dinension répresentation of the transmtting
ant enna. MeiRg spnialiedhirithe CRlbtasetdhietantenha éw ene loe niFrenegightegduring the

obi ect s vt mibEned B0 K datR el SFleth for sy ahisie T BRENGA BTG
RF signal strength continuously in the course of said scanning path; and a user
input means for a user to input a reference location for said test object, said
scanning pathe and said one or more heights, and said navigation system has a
positioning system and calculates said relative distance from said reference
ocation and the location of the vehicle.

. According to an alternative aspect, there is
provided a method for mapping the radiation pattern of transmitting antenna
carried by an object, comprising the steps of ; |
(a) anautonomous vehicle locating itself positionally;
(b)  the vehicle determining the location of the object and determining a start
point of scanning path with reference to the object; and
(c) the vehicle traversing the scanning path and adjusting a scanning antenna

carried by it to capture at least RF field strength data to give a 3-Dimension
representation of the transmitting antenna.

Lesser manpower is required to achieve the RF mapping; specifically, no
manpower effort needed during the mapping process.

Other objects and advantages shall become apparent by reading the following
detailed description with reference to the accompanying drawings.



~detailed description with reference to the acconpanying draw ngs. 3 BRIEF
DESCRI PTION OF THE DRAWNGS FIG 1 is a schematic di agram showi ng a vehicle
i ncorporating an 5 autononmous RF mappi ng system enbodyi ng the present
invention. FIG 2 is a block diagram of st he RF mappi ng system FIG 3 is a
fl ow di agram show ng the operation flow of the autononmous RF mappi ng '
system 10 DETAI LED DESCRI PTION OF THE | NVENTION I n describing a preferred
enbodi ment of the invention illustrated in the draw ngs, specific

term nology will be resgg r sake of clarity. However, the
invention is not i ntend&?lgg %S&Migﬁ“t@:ﬁ-ﬁ@ Wﬂ‘lést erns so sel ected,
and it 15 is to be understood that each specific termincludes all

techni cal equivyalents which operate in a simlar manner to acconplish a
sinmlar purposé&lGrdfiearsahgmalie diagmneshawinghe vehick inbomsoratingigh ononous
vehicle 1 | mount ed from an el evation system 70. 20
Wth rgf e%g%dgg)\f?% R b%@é@a}&is&ﬁrﬁ"ﬂéﬁy&@%h‘q preseat inyenion.aut ononous RF
meppi ng syst emFES. 2ésprblseisdiafara i e RF29abping §&&mi N9 an RF si gnal
transmtted frgmﬁa source 85 positioned onto the “aut onomous vehicle 10; a
Central Proces§ifigS ihpifloncdiagrany shewingitheoperatiah flomoot thelaubdndrheus RF
aut onomuma%iﬁ@gﬁ §,.10; a navigation system40 for calculating relative

di stance and direction for the autononous vehicle 10 to circulate a test
object 80 to be scanned; a vehicle control system 50; an antenna el evation

means, /0 bei ng control U 30 to_set the antenna 20 at

pre- (s:I1e(%i ned hei ghts tb%’E%PﬁggﬁPﬁb@N QR d HE dVENIION si ti on system 60
having a recording system for recording RF 30 signal strength and
transmitted da:0eHibing8wsefered ameodinerd ef tiic imvpption illubtrated in the

drawings, specific terminology will be resorted to for the sake of clarity. However,
the invention is not intended to be limited to the specific terms so selected, and it
15 s to be understood that each specific term includes all technical equivalents

which operate in a similar manner to accomplish a simitar purpose.

Referring now to FIG. 1, there is shown an autonomous vehicle 10, having
an antenna 20 mounted from an elevation system 70.
20
With reference to the block diagram depicted in FIG. 2, an autonomous RF
mapping system 25 comprises the antenna 20 for receiving an RF signal
transmitted from a source 85 positioned onto the autonomous vehicle 10; a
Central Processing Unit (CPU) 30 providing overall control of the autonomous
- 25  vehicle 10; a navigation system 40 for calculating relative distance and direction
for the autonomous vehicle 10 to circulate a test object 80 to be scanned; a
vehicle control system 50; an antenna elevation means 70 being controlled by
the CPU 30 to set the antenna 20 at pre-defined heights to perform scanning;
and a data acquisition system 60 having a recording system for recording RF
30 signal strength and transmitted data continuously in the course of mapping.




- The'operation of the RF mapping system 25 will now be described in
conjunction with the flow diagramof FIG 3. The CPU 30 has control of the
entire autononous vehicle 10. In 5 operation, at the start (step 5100),

t he aut ononous vehicle will be parked. @uce the autononous RF mappi ng
system 25 is powered up, the user is required to input paraneters for the
RF mappi ng system 25 to proceed (step 5110). The paraneters include the
type of the testheodpasation ohthepBEirnappingfsysteen LEstill Plinelsé deblgedimmber of

scans for ks Ar h, .t he radi interval of between each circular
10 path, é’ﬁﬁﬁﬂnﬁ’EBQWé@atPiggf?%‘é'ﬁaFﬂm&? Fﬂ:?e3antenna for each scan. A storage
means (not shown) stores relevant information regarding current avail able

test objects, Hjor exanpl e the shape and size of the test object for user
sel ection. Suc eQPUgg?ehQ% Geajrobeofatlye kéntite oautoinghicars, vehldeom.er hpr t he

i ke I C i@l | Led source 85. The user has the
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per f or m withasfomoiious Redinapplryt y3tais 2595 WRARre@ ) RBNRRRYE ka1 N
order to gbt ain a 3-Di nensi onal (3D) mapping i mage of RF Si gna(ﬁ

di st ri but BH RAGRGe R OF e Ripmanping systepn @5ala procekds(sters d4r16).pefHeor ned
wth vari ' f ar. nme ci.rcul ath qr over a
number ofpa?g?ﬁkg@%gmﬁeteﬂ%a@%y?@%%g@ts%%&ﬂf '© Beg! an(ﬂﬁéf E‘i’%r@d‘?‘i’ta heg obal
Posi t i oni Mignbey et seansIoPSeairculze attal thbiautBhiritornaPys beMddiNSIch Bifé a4 _”ef]
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exanple, the position of the Ianding gears
send to tfREexPUPED they shape and: siagafithg tpst bbjechfut ddwe STERM. pBavhdest

ol ot t ed_1oebtemmbg et NGO CagGaRt 3Plichblar, ot ihai iksoshichonas b asstiane CPU
30. BasednsialledieRBEssIurcomBe. PRRER' fas tHe Jd3divifty ' & Flifler specifying a
15 number of concentric scans to be perform with specific radial intervals between
- @ach concentric circle. In order to obtain a 3-Dimensionai (3D) mapping image of
RF signal distribution around the test object 80, a plurality of scans are performed

with various height of the antenna 20 for a same circular path or over a number
of paths. |

20
The navigation system 40, based on Differential Giobal Positioning

System (DGPS) or [nertial Navigation System (INS), determines it's own location
and calculates the relative distance and direction with respect to the test object
(i.e. based on the user input location) 80 to perform the RF scanning. The

25  location of the test object is, for example, the position of the landing
gears/wheels. The calculated results send to the CPU 30 to plot a traveling path
and the CPU 30 provides steering inputs to the vehicle control system 50.

The traveling path is plotted from the original location to the initial position
30 by the CPU 30. Based on the user input parameters, the CPU 30 further

calculates a final position, which is a location where the autonomous vehicle 10




- calculates a final position, which is a |ocation where the autononous
vehicle 10 5 wll end at once the scanning process is conpleted. For the
initial position and the final position, the CPU 30 all ocates vari abl es,
nanely (r;, h;) and (rf, hf), where r gepresents radius of the scanning
circle and h represents the height of the antenna 20. Once the autononous
vehicle 10 has positioned itself at the initial 5 position (r;, h;), the
CPU 30 setdll end atonceihe pomining procassdg eahnglete; F(cﬁttﬁ@urﬁﬂéi%sﬁwﬁ arﬁd“e

t ht h the h; (step 5141). Based t
raveli ng (RERAA REURAL IRE PN abGodis veiabikmnamenstmmend sy bnewhes
gui des t he remkiehie réalds%fah@rseﬁﬁﬁ;hg%ﬁirg (?Oésﬁ&'f?rbg%%@g t”r’%ﬁ@ﬁi%g 10

| ocation relative to the tes 0 be ni ng

process. ANMeNRL&t Oneedle autcmnmus vétecleP1) Bas positioned éself BethrnihRana
ntenna 20 at a prescribed

el evatd on 7 receiver

hei ghtstopgglg%)ﬁ Ip)l ?@%%ﬁigﬁg ts HeCUllRY 98 rrequal daristepy814m arsl
starts thmd?ﬁjrmmtmmt@me( héght hd8qFdi48hé ¥, ﬁgﬂ,@gﬁ?ong a first circular
path. While scanning, the detected RF sigha be acquired and

recorded in the data acqui sition system 60 (step S150). This signal

i ncl udes RF SIEQ I ta After jrst . scan. i conpl et ed,
Lhe opu 30 w | Poard SR aleRfipHin otk Bredlhy Bie.Crbl HEundsehicaorbor 1 e
initial p"ﬂéﬂt@mcﬁﬂ guldeSfthe wehibie 40 to aRésotbed IB@aﬁ?ﬁU witlicMfid & sedlkiHgt the
currq t t to the next antenna hei ght and set the”next

nt en hej
ant en %g?%fﬂ %?rsiaatf“f?eto Grirehrblash&hiebe scanned fardhe 5tamping Suotess afini ng
process whe Istding $oei f u th until t e t enna
reaches the fi na? antrecﬁl\pﬁt FUF:% "hgftﬁ}q‘%e{h;éu%%r%Br%ﬁ%e%'ﬂp(ﬁy@ es to
anot her @&et#g RF T}%?Slverentdnnd&i/ahg pres@barl I9sighi askdindl @fculditianal from
the previous circular path, and the antenna height 1is restored to the

initial height, h;. Steps S141 to S146 loop until the vehicle's position
and the antenﬂméalm@h@modsw@céhﬁné'é‘ erﬂ%%'éthﬂ@t@é‘fz 8 f'.;ﬁ‘@tﬂhe' ght (rf,

hf). 30 In case where a continuous nis require & circular
pat hd5  S$142) by moving along a first circular path. While scanning, the detected RF
signals will be acquired and recorded in the data acquisition system 60 (step
5150). This signal includes RF signal strength and RF déta. After a first scan is
completed, the CPU 30 will check if the autonomous vehicle 10 has retumned to
the initial position r.. If in the affirmative, the CPU 30 will adjust the current
20  antenna height to the next antenna height and set the next antenna height as the
current antenna height (step $147). Such scanning process will be repeated on

the first circular path untit the antenna reaches the final antenna height, Ay

The autonomous vehicle 10 moves to ancther circular path rg.4, having a
25  prescribed radial interval from the previous circular path, and the antenna height
is restored to the initial height, h;. Steps S$141 to S146 foop until the vehicle’s
position and the antenna’s height reach the final position and the final height (r;,
h).

30 In case where a continuous scan is required for additional circular paths
and/or additional antenna heights, the autonomous RF mapping system 25 sets




-andfor additional antenna heights, the autononous RF mapping system 25 sets
6 the autononous vehicle 10 in a particular position and/or height, even
if the original position of the vehicle 10 and/or the test object may now
be different from the previous scan. 5gln case where a rescan i s required,
the RF mapping system 25 sets the autononobus RF mapping systemto perform
the sanme scan sequence for the sane test object but a relocated RF source,
even if t e aviogprwusp@tiiciedn infa pamticulauposiionumaeialbet, t0eamdher t he

| ocati on qf. Lect are different fromthe previous scan. 10 In
accor dancgh%\n%? E@ﬁ@%%ﬁ#@% Y@é[ad&r’rﬂiﬁri‘%ﬁﬂ?e test obiseh Brrvmaew beydifferentomed i n
a batt er ythepgieaioed siaght - wheel er vehicle, as such as a vehicle is able to

transverse uneven terrain during field mapping of a test object. 15 The
aut ononmous vehicle 10 is able to accurately navigate around the test

bj ect; 80 with hLi L I | St f th ti
Ctar 1o The nagh gt et aRenPiSTREUPaLAE R e svoIRBLe RS pec (y

the type afitonbrsusdRIF eadppifg Boitetn FRPEESHM P SAMR LehasS est
object 80 _is not |isted vvith?n t he gat abase, the use?ﬁgg%ﬁg%{f%g e mappi ng

at a def atftife deSiohire hutehialorated RFeseures] @an Bthe Gogicat pesitiby of thee vehi cl e
i1 | &l ' t i fied,.gl i |
or derto anofeasIehRIe o hat! D GERE of b Bet RSB ot bydhe "

refl ecti direyiouRBcanansm ssion, the vehicle 10 may al so incorporate RF

adSor1Bent 25 material (RAM. Accordingly, the conbined result of accurate .

posi tToning around the test object with accurate height positioning of the

ant'enna 20, allh@wsoriated WR9the bﬁé@gg%@%@?ﬁggﬁe'r&gg_h)%ééggs %l%'g, ern of the

nmounted transnitting antenna 85 e user
sel ect i ngwaseddn aditiery opecated eightabbeeler sehicle, as such as a vehicle is able

to transverse uneven terrain during field mapping of a test object.

15 The autonomous vehicle 10 is able to accurately navigate around the test
object 80 without additional or external assistance from other operating staff.
The navigation system 40 provides that the user need only specify the type of
test object is being mapped. On some occasions, the test object 80 is not listed
within the database, the user can activate mapping at a default distance from the

20  test object 80. Concurrently, the vehicle will position the antenna 20 with respect
to a specified elevation.

In order to reduce the possibility of data corruption though multi-path

reflection of RF transmission, the vehicle 10 may also incorporate RF adsorbent
25  material (RAM).

Accordingly, the combined result of accurate positioning around the test
object with accurate height positioning of the antenna 20, allows a 3D image
representing the RF radiation pattern of the mounted transmitting antenna 85 to

30 be obtained. A purpose of the user selecting a test object from a database is
such that a solid outline of the object can be superimposed on the 3-Dimentional




-such that a solid outline of the object can be superinposed on the
3-Dinmentional 7 radiation pattern, and this may give a useful indication
whi ch elenents (e.g. wngs) of the object cause discontinuities or
interference in the radiation pattern. A purpose for acquiring RF data in
addition to field strength is to conpare 5 with the original data to
detect bit errors or the like, which would indicate a non- optional

posi ti oni medisfiorapattems andtthisgnaynypenaussii indidalien iviven didneiagekeen
descri bed wit r3§£eﬁ%FEO preferred enbodiment, it will be clear to those
skilled i W9 offhep FRUES fissenindtieser interiarpnes imihet radialipninatiende t o
the invention without departing fromthe spirit and scope of the
invention. Therefore, the invention is not to be |limted by the specific

illustrative eAdutpasafor danguiring RFhiata ireadditipe tofiekhsranye iRdcsthpares. 8
CLAI 1. n s, vehicle aoperable to traverse a scanning path around
a teglt% omﬁﬁéﬁé’hﬁeﬁ%@aatar@ﬁ%&ﬁtgﬁa@ﬂw@tﬁwsm&s . Whishowoulgdndicatena ape-
conprisingpﬁonanp@bmbhﬁ@gﬂuigbhgghﬁn?%éﬁgp%_nDunted onto the autononous

vehicle; a Central Processing Uni U) providing control of the
aut ononmous vehicle; a navigation systemfor calculating relative distance

and direction d . s vehicl g’ scanni n ath _around the test

obj ect; a vehi mlegﬁgm‘%%§9g{%m?e&%%§%ﬁ\?§ hd rseﬁp(?%t&f"feé‘?” ‘Esi tioned the
vehi cl e atmbedimenitf it aill be @herng thess SKiRsY MfelRI AW IEcAtoRLeIRR! of the

scan hngdﬁ?th; an antenna el evati on system being controlled by the CPU to

set t'Ne

~ t'fle MRERYRIMERTS TA¥ bermage do tre inestionwithgut departingritary thaspirit andat a
vaU'5't'éE&p%Xﬁ&ﬁ%ﬁﬁ%@hﬁ@ﬁqq* n&%n@qge?@ﬁﬁﬁgﬂﬁgbﬂ{Egﬁ%ngﬁg@gﬂp@%bStrength

continuously in the course of sald scann ut neans
for a usepeciiciiliysttataererhbodinemt) natasrilp by tis séspdlof B/ a@RRRIG clam. d
scanni ng pathe and said one or nore heights, and said navigation system has
a




. posirtioning system and cal cul ates said rel ative distance fromsaid
reference ocation and the location of Bhe vehicle. 2. The autononous

vehi cl e according to claim 1, wherein the data acquisition systemfurther
records RF W thin the acquired data. 3. The autononpus vehicle
according to any one of the preceding clainms, wherein said CPU generates a
3-Di mensi onal representation of said scanned RF signal strength. 4. The
aut ononmous wvehic A ccor di ng, further conprising a nenory for

storing a p1l ur al |rfalﬁ oY gbﬁ?ee%‘?eraléle P URYLR] %BF@"W R grQyedia eplat  gi ves

a represerabiedt bammg a tdutio freqiterabjsemibl $oviFces lsaiervbl‘r@l@&lom;@@m@n sai d
3- Di nensi onal pi ng the radiation

nt at
pattern of transm%@ﬁ% ‘5%(35@@%%’1’8%@Onfaﬂh%%ﬁlfee?mo‘é%}ﬁn'?%q ng the steps
of h: I(a) datn aut mmmpmsﬂ?@UhEQfaPPﬂgrdﬁg&@'Jonﬁ@ﬁdftth@ﬁlﬁlbhﬂmoﬁ@\)efﬁ&lf t
vehicle determi ati.on e obj.ec rmnin st ar
poi nt of scanni nryg pzﬁ ﬂgn sfsﬁerpé?r 9‘[’3:8&'”966'?15‘@ %ﬁ?@ﬁa“‘gﬁfﬁ"('@? f‘%ﬁ'@"‘ vehicl e
traversing aluhmomamehnge‘pacbmangipatﬂuatsmmd"IQeaesS@Bj@BI ng antenna carried by
it to capture at vle‘ﬁ d stren a 3- Dinensional

representation SHYY ﬁge %Ongrﬁssrﬁshm H%Spé?ﬂgéﬁ H’asa"gd)@ﬁgr ?r%ﬁ'tf?é’&dé%ﬁ’ﬂﬁ"ﬁa to
claimb5, f@antfital scaming sisiipnidne fot enmsirgf travetsabof thé BEaHringeatR: T ef er ence

| ocation for sal i lélnereln ig) annj h i
det ermi ned from sal SE% %@Wgﬁ%”esﬁg%ra FOY Cgﬁﬁa%ﬁ yjé?lﬂ%:d;@ ﬁ%ﬁ&\eﬁfﬁ%m’é‘ous
posi tion. 1o orkher meeledhtcdaind thg stanrdhg@paths, wherein said a user inputs
sai d scanni ng %g | ntg of said scannin The net hod
according to an?/%f)ar%e 0 'Sﬁ%i%i%tg% #OBa%u'?Qﬂ?WegorH@r%rl %mst'ﬁ’f@?sg g of
recor di ng Retidgoasinintthe nodrbe ot sqitl wearchitpdath; and
a user input means for a user to input a reference location for said test object,

said scanning pathe and said one or more heights, and said navigation system has a

positioning system and calculates said relative distance from said reference ocation

and the location of the vehicle.

2. The autonomous vehicle according to claim 1, wherein the data acquisition
system further records RF data within the acquired data.

g 3. The autonomous vehicle according to any one of the preceding claims,
wherein said CPU generates a 3-Dimensional representation of said scanned RF
- signal strength.

4. The autonomous vehicle according to claim 3, further comprising a memory
for storing a plurality of test object data selectable by said user that gives a
representation of the test object for superimposition on said 3-Dimensional
representation.




9. The nethod according to any one of clains 5 to 8, further conprising the
step of generating a 3-D nensional repré&sentation of said captured RF
signal strength. 10. The nmethod according to claim9, further conprising
the step of superinposing a representation of the test object on said

3-di nensional representation, wherein said representation of the test
object are found froma plurality of test object data selectable by said
user. 10 ABST, C?‘ %F THE DI SCLOSURE 5 AUTONOMOUS RADI O FREQUENCY MAPPI NG
An aut onorous veh"EMeASpnaming (s refiafien rattein etimnsmignpantenna camag by ng

radi o frequenlyed @ndris@gitiesstbpopsia test object is provided. The aut ononous

10 vehicle corrpr(ifi ngaé_.a hei ght co Igs)‘l | abl e antenna nounted onto the
aut ononous  vehi'®] e, 9% LMOFQuUs peBicledesHpaiisef PetmopiGr ovi di ng control of

the autononous (behi chevetfol® dwieBRNIMYthE Ysatdh 6@the BbREEMd ®éhiiNiRg di st ance
t ononous. vehi cl e's scanni ng path around the test

and direction fqr_fhe u [
obj ect. A vehi Clséaré%q{?troglscargww withdpisrricedo the abigch anpu, positions the
vehicle at an irfex i althsoehiok rgvekbing @sd gég@mir@ﬁﬁtwmﬁﬁugﬁhg\éego%ﬁhingf t he
scanni ng pat h. Ap] e%nt enna %:Xevtatl on sgstem is controlled by the CPU to set
the antenna to SHE 'SP CALIEE Py ditgertuge 7t lrgstififield stmnstthdpta e Bive & %Hat a
acqui si tion systDimeadons! repsesenchtivh @ @R @dnshf@Ag afbngd.gnal  strength
continuously in the course of said scanning path. 20 (FIG 1)

6. The method according to claim 5, further comprising the steps of a user

inputting a reference location for said test object: and wherein said scanning path is

determined from said reference location and the vehicles instantaneous position.

7. The method according to claim 6, wherein said a user inputs said scanning
~ path and adjustment of said scanning antenna.

8. The method according to any one of claims 5 to 7, further comprising the
step of recording RF data within the captured data.

9. The method according to any one of claims 5 to 8, further comprising the
step of generating a 3-Dimensional representation of said captured RF signal
strength.

10.  The method according to claim 9, further comprising the step of
superimposing a representation of the test object on said 3-dimensional
representation, wherein said representation of the test object are found from a
plurality of test object data selectable by said user.





