-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 rféji at FRIY BafnlBhflopyY mManual Iy noving a receiving antenna around
t he vehicl e whi fyehtﬁtg tgbg%'gm tting antenna is operational. The current

practice for RF mapping is | abour intensive and is prone to human error.

For i10st dhise prédert inveation eslfis Reekfo feqhs éf@@?ﬁﬁg ihgen the path to be
foll owed may not be accurately reproduc(ezld.rl 0 A cor%?lh [y, it is an object

of the present invention to provide an autononmous RF mappi ng vehicle which
can overcone or at |east reduce the

(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. |



above nentioned drawbacks. 2 SUMVARY According to one aspect, there is
provi ded an autononous vehicle operable 20 traverse a scanning path around
a test object having a radio frequency signal source, said vehicle
conprising a height controllable antenna nmounted onto the autononous
vehicle; a Central Processing Unit (CPU) providing control of the
aut ononous vehicle; a navigation systemfor calculating relative distance
and direction for the autononmous Vv iwhﬂAﬁYscanning pat h around the test
object; a vehicle control system responsive to said CPU for positioned the
vehicle at an initial scanning position and for causing traversal of the
scanni ng path; acantdingie arlecasyiccthengds erovide ay control led by the CPU to
set the ant?nna to one or nore heights.during the scanning path;, and a
dat a acqui® ?'i"%‘ﬁ%’?é’?gf?ﬂﬁf gpezblautoriraverand seanningpath aroand a RSt objpadl
strength ' Ve d ' | n at h: .an user
Wd@é%&bwréc{hgfn?gs 4 $6ue %gicpv?ﬁ‘ﬁtg%?;logﬂarfs&?g a anedg'?és { obj ect

| nput neans for a user p a referénce

said scasonirglipghlerantemh smiudtahentor themitohemglts yehiisl :sekdtraavi gat i on
stem and cal cul ates said relati ve di stance from

:g? él © ;nep gﬁéﬁ%%&?@ %?tgiﬁ;%;ﬁ?rpwg'ﬂ%‘é%tf@rpﬂhe eHtonpareus ehiple; eravigatian an
al ternati ygstafPfstloaldulting r‘e?at%%é:t‘éﬁeeaaﬁ&ip@&iogg?ré fgfeozﬁ)ﬁ@ﬂo%é adi at i on

pattern of transmitting antenna carried by an conprising the steps
of : (a) Yehiglerssearnisg pathi atogntidbetesiphjeet bfvebié contrel $ystefb) t he

R T R T RGO R KR

and for causing traversal of the scanning path; an antenna elevation system

being controlled by the CPU to set the antenna to one or more heights during the
scanning path; and a data acquisition system for acquiring and storing at least
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 trave_rsing 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.



-(c) 'the vehicle traversing the scanning path and adjusting a scanni ng
antenna carried by it to capture at least RF field strength data to give a
3-Dinmension representation of the transmtting antenna. Lesser manpower is
required to achi eve the RF nmapping; spegifically, no mnpower effort
needed during the mappi ng process. O her objects and advant ages shal |
becone apparent by reading the following detailed description with
reference to the acconpanyi ng drawi ngs. 3 BRI EF DESCRI PTI ON OF THE

DRAWNGS FIG 1 is a sc i ' wiLng a_vehicle incorporating an
5 aut onompus RF nappi nggmkﬁghgﬂéim%'ﬁg PEMVINGPention. FIG 2 is a
bl ock di agram of the RF mapping system FIG 3 is a flow di agram show ng

the operation flow of the autononous RF nmapping system 10 DETAILED
DESCRI PTI ON OF FI¥ET iiswaraehearaticrdiagram sbowingaa pebic inedrporhielj arnt  of t he

i nvent §on gkd | awi ngs, . spegific termnology wll be
resorted to fﬂﬁﬁéﬁﬂga%%péﬁacﬁy%?mﬁmﬁ% '€ PraseNt IRYeAt®™_N i s not

i ntended to beFlGnRied Block degrrr e the RFFMBPPRY SRtGHRIed, and it 15 is to
be under st ood ﬂé\t each speci fgi c termincludesal’l technical equivalents
whi ch operate a5 4§ AiTloyy dizgrareshowing thenpiersition floivndf the sutommraeus RF
Referring inPsydtén 1. there is shown an autonomous vehicle 10, having
an ant enna nmount ed from an el evation system 70. 20 Wth reference to the
bl ock diagram depicted in FIG 2, an autononous RF mapping system 25

conprj.ses the antenna f r i.ving an RF signal
Rl DETAPED SEECKBHAR SF T iRvenTion
In describing a preferred embodiment of the invention illustrated 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.




-transmtted froma source 85 positioned onto the autononobus vehicle 10; a
Central Processing Unit (CPU 30 providing overall control of the

aut ononmous 25 vehicle 10; a navigation system 40 for calculating relative
di stance and direction for the autonomaus vehicle 10 to circulate a test
object 80 to be scanned; a vehicle control system 50; an antenna el evation
means 70 being _controlled by the CPU 30 to set the antenna 20 at
pre-defined heildi®t@parstipre of treniRE caapping;systmd 25 vilihawalsg destriteninsyst em 60

having a r ks for. recordi F 30 signal strength and
transm’ttggFl é‘?ﬁig'gon%s‘hgm?é‘m'aﬂF?'?r? Fg‘gu se of mapping. 4 The operation of

the RF mapping system 25 will now be described in conjunction with the flow
di agram of FI 3. The CPU 30 has control of the entire autononous vehicle
10. In 5 oper dfofPldt 3@ naasstcontrof sefe phd 1atike dbnanicuzovehile/eto.cl & wil |
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obj eC.t SQijéctQId'léf?lbiet é’n;? Lin%cgfn f?gl"ﬂé?, ﬁe‘?{cEB{erFe& the like which has at least one
installed RF source 85. The user has the possibility of further specifying a

15 number of concentric scans to be perform with specific radial intervals between

- each concentric circle. In order to obtain a 3-Dimensional (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




Wi th various height of the antenna 20 for a same circular path or over a
nunber of paths. 20 The navigation system 40, based on Differential d obal
Positioning System (DGPS) or Inertial Navigation System (INS), determ nes
it's own |ocation and calculates the reglative distance and direction with
respect to the test object (i.e. based on the user input |location) 80 to
performthe RF scanning. The 25 location of the test object is, for

exanpl e, tHikepdgtonea the scamingpdicess igeansiivlede For tﬂ@ﬁ]j@gﬁghm({ esults
dtot . | | th d the CPU 30 I d

teeri ng. Tl ntSildh, Rk 20 &leateE \Byiabian, Sometri, il (ngnpater s

pl otted frosprebenerriagivuzalf th@%@éhrﬂﬂtqt(ﬁ’rc@@nd Wéﬁ&ﬁ§ '”I“%]ﬁ?ighggf the CPU

30. Based on the_ user input paraneters, the art ates a
final posPPiEsWa Zfhi PRcedhe autanemaus whicle thkaspositionsd tsyieht Heeinkdl 5 Wi | |

The Tioal Poouof (G M CEll BGR b G Fitian, Bcodurl senysien STAD)anshd

(rf, hf), theheureentrantemi@heiyhs AL 88iato e eSS @MY circle and h
represents the height of the a%tqenna 20. '%m‘g tﬁgmautonormus vehicle 10

has positioned itself at the initial 5 position (r;, h;), the CPU 30 sets
the current poghtd r. (step 5140 he current antenna
hei ght he equalﬁé%%a)tB etﬁél;t %?§@%5§T4qrf(/'c%§2®ﬁ&%&? ﬂggq’rtb9éﬂe Ie gaetelor ovi ded

by the CReysgen ftheuidebitiod gebiolt t®to aPres@BRDIOBHIGIESVHIBR i §RtghiRg 10 to a
| .ocat i,on Is a starting 10 location relative to the test
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set the RF receiver antenna 20 at a prescribed height to begin a circular scan.

The autonomous RF scanning system 25 starts the RF scanning (step

15 $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;,
hy).

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




- Theraut ononous RF scanning system 25 starts the RF scanning (step 15 S142)
by nmoving along a first circular path. Wile scanning, the detected RF
signals will be acquired and recorded in the data acquisition system 60
(step $S150). This signal includes RF sggnal strength and RF data. After a
first scan is conpleted, the CPU 30 wll check if the autononous vehicle
10 has returned to the initial positionr;. If in the affirmative, the CPU
30 will a#jedvtoppmagisrvahicle 20 iart paniaulzepgblioharidier sight, avtefiAe hei ght and

set the next. hei,ght as the urrent antenna height (step 5147).
Such scanﬁﬁé'ange%%ﬁ@@ ST V‘E}?éc'?eﬂba’ﬂ@é"“ the teshebigct srayorqw beadifferanhiromt i |
t he ant entt®e peaviesdane final antenna height, hf. The autononmous vehicle 10

noves to another circular path r0,.f, having a 25 prescribed radial
interval fromthe previous circular path, and the antenna height is

restorged to thg Lnitl [ h;. Ste S to $146 |l oop until the
vehi clag' s posﬁé,%grédgﬁé“{]ﬁégg‘%ﬂ%ﬁr{gqg"ﬁ@ﬁaﬁﬁ%@}ﬂﬂp"ﬂg@y&tﬁﬁhﬁ pesithe on and
t he fi nal atenghousrRE manbping $0ste &RBET ' UQUs) I:8.,required
for additional circul r%ﬂ?ﬂs%and/ 0? a%@ﬁ@oﬁ%’ﬁgerﬁﬁa@nna ﬁé?gmﬁgﬁet he
aut ononoudAg tﬁ&@%%ﬁﬁ wipcated Rfsswurce heverulf the ndginal positibeofithei n a

parti cul agytBASMbLEN: ' &h@ i he _ori.gi nal sition of the
vehi cl e 10 and/ or tﬁgﬂ’?éegp %}E} ec er@%&ﬂ)&/\;fbt eg?ﬁr%tpgﬁttar]ercﬁ ref’hﬁo"p"rtggi ous
scan. 5 Ipeyatig seABre a rescan is required, the RF mappi ng system 25 sets

t he 1@utonormus RF mappi ng systemto performthe same scan sequence for the
sane test object but a relocated RF source, even if the original position

of ‘the aut onqALIBONRIHCE! it the iAbhE 8 ohfForkhts maplect are
ot oAk BONHCE fitit ch%f&rrea R AR T8 okl nbhi may-be
housed in a battery operated eight-wheeler vehicle, 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




.10 I'n accordance with the preferred enbodi nent, the conponents may be
housed in a battery operated ei ght-wheel er vehicle, as such as a vehicle is
able to transverse uneven terrain during field mapping of a test object.
15 The autononous vehicle 10 is able toyaccurately navigate around the test
object 80 wi thout additional or external assistance from other operating
staff. The navigation system 40 provides that the user need only specify
the type oadiatiespatidineanditbishaangiveappesiul PaicaEoR vAGERSIAMENtst(Bg. t est

object 80 is sg%i Iiséied w thin the database, the user can activate nmapping
at a def alf?9%i%d iy RRISCE GRYSS disspniiruiies,p iatarfegenceiniher iadiation patieen.v ehi cl e
W Il position the antenna 20 with respect to a specified elevation. In
order to reduce the possibility of data corruption though nulti-path
reflection of RAPUpass firsaiquiring RE dathiircheédifion teaflekl strenglls & ROc@hPar8r

adsor hent , . erial ... Accor di ngl t he conmbi ned result of accurate
posi tib"(e)ni Wétﬁg?%%h@ntaﬂga{ae%[l\éetﬁa '@g?rrﬁﬁﬂy@@& gavvBichereuid indisate 3APRY of t he
ant enna 26ptiend pesitianiig ofReanshRAEARYUINY the RF radiation pattern of the
mounted transmitting antenna 85 to 30 be obtained. A purpose of the user

selecting a test object froma database is such that a solid outline of

ana th sy o e IHE Syt kdr fesioen i iaanest bBTered ngs) of t he
obj ect caembodinserd)it willibe icksarap thodeskiRsERCheidi e melliitone g tern. A

purpo'ﬁe for ac uirinrg RF data in addition to field strength is to conpare
5 with t H@%?Y‘%Fﬁais ay Hermadede the ivention vitbout deprrtingfeom dihe spirivend d
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specific illustrative embodiment, but only by the scope of the appended claims.




. Wi l e the invention has been described with respect to preferred

embodi ment, it will be clear to those sRilled in the art that nodifications
and 10 irrprovements may be made to the invention without departing fromthe
spirit and of the invention. Therefore, the invention is not to be

limted by ?%e specific illustrative enbodi nent, but only by the scope of
the appended clains. 8 CLAIMS 1. An autononous vehicle operable to
a radi o frequency

traverse a 1scannAn ath ar ogibcg%a t est ob ect having
signal source, <4l v'é‘fﬁ‘% S/ UBTHY R ARG o trﬁ HeF @ﬁFaWﬂ PP eEBING AfPlenna
mount ed ontabjedhbavng amﬂmfmqumieyelgaal @u%%é@veﬁbl@%&ﬁjn@mgml t (CPY)

rovi ding contr € nonous vehi.cle; a navigation system for
Eal cul atlgng rel ;%heq htg 2?@%@% & PRt G ANt She ?‘I’f@”g ﬁ‘t'%}‘ﬁﬂ'l%‘irs vehicle's

;scanm gg ngtp ara)ﬁ)endral ﬁeewe?ﬂg Uhjt¢CPU) grdwmmgcdoﬁtrsltclﬂtﬂ:i@but&u@m&ﬁ@ ﬁ@ﬁd}\f)nSI ve .
0 sai or j vehi an_initial, 6 scannin osition an
for causing t raver?ayzﬂta& 8#19?%%"@% ”??d'”ﬁé?'ﬁt've distantenh: éq‘:@?}%fq%é'};? syst em
bei ng cont rautdnemduyveﬂnele@%Uammngeathtdieu:a;ﬂmaméh%obﬁe@t one or nore heights
during the scannj a ta_acqui.sition temfor acquiring and
storing at | eas?Tl \%glc‘s%l %Ongf)?ss‘fsfe'ﬁ&?ﬁ? "%'H%ECI ?ﬂﬂ)ééfjfof ﬁ’lost'tf?é"eggﬂﬁ %@"g? akai d
scanni ng pat'!m'lltl%lrsdarmmsmsatlanmm fnreealfslrfgqravergasﬁrthé @cariindf pathy ef er ence
| ocation for sai, scann sai.d one or nore
hei ghts, and sai ﬂahge\?iba%fgvgﬁéns s ﬁgg an{r{’}%gqiyltg?lp%nép &\ﬁ%\ﬁ na
cal cul at est%@’lQJIOlTlebrathquhtsder@rtbestaimmgmtﬁ r ef er ence ocation and t he
| ocati on of the t ononous Vv C n 0
wherei n the dat a\égt(yq%lqgfs tﬁ’Br?yQ@V‘a‘;‘J’éﬁ?‘Mﬂ% ﬁq ?}3 %@%&?’%’%? the
acqui red deertinuously 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.

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.




3. The aut ononous vehicle according to any one of the preceding clains,
wherein said CPU generates a 3-Di nensi ofal representation of said scanned
RF signal strength. 4. The autononous vehicle according to claimS3,
further conprising a nenory for storing a plurality of test object data
sel ectabl e by said user that gives a representation of the test object for
superinposition on said 3-Di nensional representation. 9 5. A nethod for
mappi ng the. radi atign Qattern of transmitting antenna carried by an

obj ect, coﬁ?prisi eﬂﬁ’ Q; apRpiRg the radmtion pafiard Ablkisaiian poleana seEied Ry it sel f
posi ti onal lan oljdxx, doheprigiaititd Sepeber m ning the | ocation of the object and

determ ning a S(tfil’t oi nt of scagniﬁgg path with reference to the object;
and (c) the vehit] e tFRHEMOMAYSREIClIErHINgdtsplipesitignaihadj usti ng a scanni ng

antenna carried (by i tthé seit@ptisietmiting B8 Sdcaltbn bi At Boebt fRtidledRhifg ko give a
esentati on of ransm tting antenna. 6. Thé nethod

3- Dinmensi onal re(\% " he t :
according to cl & BPM%Q] SEaEyn Wibiraigrence e thebiesk agduser i nputting a
reference |ocati(on f diie setiicle tredrsingjtiRescanaid pHPAR] 44jSting =S&@RAIRY Path is

determ ned from %ﬁeié‘{q refergncg | ocation and the vehi Cl es i nst ant aneous
position. 7. Thé FEVASA TS &¥itdp sgPiuge allapshiE fislhelrenoth dalpdo gveset i nput s

sai d scanni ng [inhbnsicreh! eabjressihtRibh of theStdrdnftGRgantBenANt enna. 8. The net hod
according to any one of claims 5 to 7, further conprising the step of
recording RF data within the captured data. 9. The nethod according to any

one of clabms 5 The n@thddadcbelingcloramims b¥arthécomprising 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.



step of generating a 3-Di nensional representation of said captured RF
signal strength. 10. The nethod according to claim9, further conprising
the step of superinposing a representation of the test object on said

3-di nensional representation, wherein fpid representation of the test
object are found froma plurality of test object data sel ectable by said
user. 10 ABSTRACT OF THE DI SCLOSURE 5 AUTONOMOUS RADI O FREQUENCY NMAPPI NG
An aut ononous vehicle operable to traverse a scanning path for nmapping
radio frequency signal emts froma test object is provided. The autononobus
10 vehicle conprising a height controllable antenna nounted onto the

aut ononous vehicle, a CenpABITRRCOTESEITHE BNSELOSRMrEPT ovi di ng control  of

t he autononobus vehicle. A navigation systemcal culates relative distance
and digection for the MY 168 ' %BQ around the test
object. A vehicle coﬁ?ygghggyste%ﬂigggggﬁégggﬁﬁgﬂgggﬁﬁ U? positions the
vehicle at an initial scanning 15 position and causes traversal of the
scanni ng path. An antenna el evation system is controlled by the CPU to set

th t t 0 Apnau ' ' ' '
e antenna to tohomouUs VeRichbpefliblé Wtrbb@rse%%%?ﬁ%for%%@ﬂﬁg

acqui sition systemacquires and stores at |east stren
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10  vehicle comprising a height controliable antenna mounted onto the autonomous
vehicle, a Central Processing Unit (CPU) providing control of the autonomous
vehicle. A navigation system calculates relative distance and direction for the
autonomous vehicle's scanning path around the test object. A vehicle control
system, respbnsive to said CPU, positions the vehicle at an initial scanning

15 position and causes traversal of the scanning path. An antenna elevation system
is controlled by the CPU to set the antenna to one or more heights during the
scanning path. A data acquisition system acquires and stores at least RF signai
strength continuously in the course of said scanning path.
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(FIG. 1)



