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Figure 1 illustrates a conventional anechoic and outdoor RCS measurement system 100.

Firstly, an initial background measurement is conducted (without any target), whereby a
measurement device 101 measures the transmitted power (antenna 103) and received
power (of the background) received by the antenna 103. Secondly, a calibration
measurement is carried using a known target (calibration target), whereby the
transmitted and received power (of the calibration target) are measured by the
measurement device 101. Thirdly, a target 105 is placed on a turntable 107. The
turntable 107 is rotated by an angle 0-360° during which the measurement device 101
transmit and measures the received power (of the calibration target). From the signals
measured of the background, calibration target and the target 105, a target 105 signature
is derived.

One drawback of the above conventional RCS measurement system 100 is that it is
widely implemented for non-variable background measurements as only compensation is
applied for stable background. If the background is variable and, in particular, is located



Is derived. One drawback of the above conventional RCS
nmeasurenent system 100 is that it is widely

wo psemems ed for non-vari abl e background measuPETRGLH6/000295
as only conpensation is applied for stable background.
If the background is variable and, in particular, is
| ocat edat the sane distance as the target, then the
accuracy and sensitivity of the system 100 are

at theé Same elistarscet dwetheaaigel | therb thekapcarded andsensitilig of the system 100

oro SRR PR e P SR R e s
meahurementt dysteoad RO rcan rublyngarsratenatuste adduits ipeoviddalethat during the

B BB s ol 5 e

(in thedraekgreundaigg frees) domeotivhakgs oumdvel WWh&geviehthere is change in the

2d | ibration .arge asur enent
soc 0 A AR RGBS ol BB pgpucy o e
systeor 100w offeetgdency nmeasurenments, the above system 100
woul d require a large free space facility, so that
there is mninmuminteraction fromthe trees or noving

Furtbbjraares for Aow dreduengyymebdige@ents, mermmdefs&ycteﬁmd)mwbﬂmaéquire a
R(é r t _system which .at | east overcones,the .
S e T AP ALK 0 1% AL BEReRTom 19 e or moving

objexdpect of the present invention there is provided a

nmet hod of conducting radar cross section measurenents,

the met hod conprising the steps of positioning an
Accactnghs tberedea Meetiwere an dmproaed (€ S/ areasunemeanslystert avhip at least

°Ve§°[?ﬁ%§éﬁ?%&%i &g\hh%lc#%yvi tching the active screen between

poOSIti o Wwhi ch the active screen is
el ectromagnetically transparent and a CLOSE position
SUﬂnﬂlA jch the active screen is el ectromagnetically
opaque; transmtting el ectromagnetic signals towards
In acberdenesgeith arfiest aspetti ofithg ptésent ineertionithare isiprdvided a method of

conEAR Bl Bt b S  B o S Gbip pe stes o
~ positievieg \aedadlivg rafeenhismiwe e adcdrisceivercurdeand a target heeaCpEtdically
owiEARL 18130 e Eh Mo 5550 BLABT Y SPUTREChR0y Hlfon
electiogpgneiisally firanspareni aothianGLOSE: pesitiort invehisbrtberdtise screen is
electromagnetically opaque; transmitting electromagnetic signals towards the target area
utilising the transceiver unit; measuring a first received signal when the active screen is
in the OPEN position; measuring a second received signal when the active screen is in
the CLOSE position; and deriving a target signature based on the measured first and
second received signals; wherein a frequency of the switching of the active screen is
chosen such that respective background components in the first and second received

signals are substantially constant.

The method may further comprise performing software based processing of the received
first and second signals to remove signal components that have not passed through the
active screen from the first received signal.



chosen such that respective background conponents in
the first and second received signals are

waesharyse al |y constant. The nethod may f urt hePCT/SG2006/000295
conprise perform ng softwage based processing of the
received first and second signals to renove signa
conponents that have not passed through the active
screen fromthe first received signal.The nmethod may

The frigthbe ma;iomrﬁhersa%mwétel L&mg@g hﬁ?&i)éﬁé%a@élé %@%dé%@iﬁg%‘i it received
n | S O reno
ot S for SGAAIE R Bkl R SO Gpast B v GleBa trough the

activ@Cdcreah festh ERITirkt r@Beivdesighsist received signal . The
met hod may conprise transmtting el ectromagnetic

signals towards the target area w thout a target

The Insstad e d1alyrboh’ftfelsé Wag%mﬂfg‘?aebﬁddmégﬁéﬂg sldhalsttbﬂﬁﬁn%%é! ®rget area
irst and secon

first grou
W'th?@cae a\@% ar&fgﬂstﬁe ﬂ?raﬁ%?fgﬁtqt'ﬁﬁn%#@ctﬁr&qa@ﬁrew'k mEagHAG 2 first
grOLﬁoOW:lﬂﬁS fitsh %nﬁas@ﬁhd &?@ﬁvém tsh;tn%lsC &}dnbfrﬁfmg){élécﬂrb&%bnetlrc signals
te the t et _area util he transcel ve
t°Wﬂﬁ§§ ?h E?&"af‘gmf?wﬁg f-’g cbRRiogy alast é?catt%mf thedaragh aregeutiising the
transc@del \Ubil; FiegBaniry atseabsdrighdupner fleefirsf ARRGBESAE re%b@@é'sﬁgnals
e target area th({lq lt}‘ér%et to be nmeasu
[

tran?'ﬂ'ﬁﬁg‘ge S'QCEO‘PH%“ '&r §igpals, iy fPet nareg Witk c2i t@@et to be
meastiet] lodmsml’thélt}ar@ettaheé dtllgrr@liﬁe atnddefvel UhiBImERUrIRE 8 AUNEY group

of TR Bhe AN AR ATl A Sbra b et S based on the

measmedugvcaq)ss:fgrmbm sda@n@&@@én@amgnm.t h a second aspect
of the present invention there is provided a system

for conducting radar cross section neasurenents, the
In acysdapice G s&dong sRpe@aifitve p%ééﬁﬁﬁvérﬂtbnhﬁ’&@tlé bevnded a system

ranscei v unit and rget area, the
for GRHGE0; Bt 756, 1 IBpPRBES pe T B1a, GPraniyishan actve
screbre fordeuation beMESnEOBaRdcevel Oninbindh téarbét aeh) e a%ﬁﬁef@tﬁeérS being
ranspar and..a osi
oper BB ik BB ot bely SR CERY BEpiShiEgHach e pove Screen is
’ e!ectnqsmqg:m‘hca!lyt tramspaesnt emndusi CLOSE pds@idpfNint whibly the active screen is

|
AT S B B e S o
towandieea tetr@e)t amed;i a/messuremsnt wnit for mBESLﬂﬂEN m@snet:eméu sigfalfiien the

BB B PSRN LS 518 B e S St whon
the active ecresn imint the €L dositiort; ked feadariving 4 targdt sighdture based on

the @%&s{%@% f'{gf %n#uy Sgco%ldqggél\%d &Gﬁglse thearelfnra ﬁelzjc?une%)éy oI thehswm:hmg of
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second received signals are substantially constant.

The measurement unit may comprise software based processing means for processing
of the received first and second signals to remove signal components that have not
passed through the active screen from the first received signal.

The measurement unit may comprise hardware based processing means for processing
of the received first and second signals to remove signal components that have not
passed through the active screen from the first received signal.
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megsHrepRnERYSt®Ngure 1 is a schematic di agram of a
conventional radar cross section (RCS) neasurenent
. system Figure 2 is_a schematic diagramof a RCS
- Figurg 248 pesrbeatio shagiemmf 2 ReSdmeasurament systém dn accordance with a

first eFpBdintERtangand Figure 3 is a graph show ng the
results of the various neasurenents taken by utilising
t he RCS neasurenent system of Figure 2;

Figure 3 is a graph showing the results of the various measurements taken by utilising
the RCS measurement system of Figure 2;

Figure‘4 is a schematic diagram of a RCS measurement system in accordance with a
second embodiment;

Figure 5 is a schematic diagram iilustrating a computer system for use in the RCS
measurenient system of Figures 2 and 4; and

Figure 6 is a flow chart illustrating an RCS measurement method in accordance with an
example embodiment.

Figure 7 shows a schematic drawings of an active screen used in example
embodiments.
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Frequency Range S band (3GHz)
Screen Size 25cm x 50cm
Element Type Active elements
Array 10 by 10
Polarization Horizontal

Table 1: Active Screen parameters

The physical dimension of the active screen 209 in an example implementation is about
25cm x 50cm. With reference to Figure 7, the active screen 209 consists of an
integrated array (10 x 10) of dipoles 700. An active element in the form of a solid state
pin diode 702 is integrated on each dipole 700 to create an array of active elements, i.e.
a total of 100 active elements are used in the example implementation of an S band
screen. The electrical properties of the pin diodes 702 can be varied. The operation of
the screen 209 is based on the variation of the voltage level from about 0Volt to about
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In order to derive the appropriate compensation for background variations, a series of
measurements, namely a background measurement, a calibration measurement, and a
target measurement are carried out using the measurements system 200.

Firstly, the background measurement is conducted whereby the active screen 209 is
switched between OPEN (not powered) and CLOSE (powered) positions. When the

active screen 209 is in OPEN position, the reflected energy from the background UBkgdo

consists of a stable signal from the OPEN screenU?, a stable signal from the
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It can be appreciated that when the active screen operates at a frequency of 30Hz, the
variable signal from background ﬁB does not change during the 33 ms switching. During

this time, variable background (usually trees) can be considered stable and after the
subtraction of signals, background can be compensated. A repetition frequency of
around 30Hz is used for switching the active screen 209 depending on the antenna 201
and associated signal generating/processing equipment. However, the measurement as
such has no limitation on the repetition frequency values, provided suitable equipment is
used. ’

By subtracting the reflected background energy measured when the active screen 209 is

in OPEN position Uy, from that of the energy in CLOSE position U, ., the reflected

energy of the background AU, , can be calculated from the following equation (3):
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When the active screen 209 is in CLOSE position, the reflected calibration energy
U, consists of a stable signal K U, from calibration target 207 having a
transmission coefficient K. of the active screen 209 in CLOSE position, a stable signal
Uy from the CLOSE screen, a stable signal from the background U, a variable signal

from the background 173 and a stable signal from static background behind screen with a

transmission coefficient of CLOSED screen K_.U,;. The reflected calibration energy

U Ca,c measured when the active screen 209 is in CLOSE position can be expressed by

the following equation (5):
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Thirdly, the tergst measureraent is arrest toeeastre 4hg ene@yeiefgctaunydien the
targ@tom Btptacdl ok ﬁ,feermsteroﬁangta o 2 ;@] fs&mq bife é&&a%kre%ilﬂzog) and

havi ng a transm ssion coe he active

the agctive éﬁrezog?QQris swichgoehetyeen OPGN (net @twgqe@l) ang KAOSE (powered)
posifisrRMie @%téc‘t‘ﬁe 36780309 it DHEN pLHE, IRS 'réﬂe@%éd tdrget energy

st abl e signal fromthe background U3 , a varia

Ur.54 Groakistsr ofmat stablbasigegs oK, #0th thestaadpte2 i gavihg f4 eansmission
static background behind screen with a transm ssion

coeffigieil KGi &fithe attiiePErest oS h e WIBSN politien! £&tabfd Signal T from
target energy UTnget neasured when the active screen

the 26iReissrden Z0SEN tR® OIPENDPoiiith, Bestable signal from the background U, a

~

variable signal from the background U and a stable signal from static background

behind screen with a transmission coefficient of OPEN screen K, U, . The refiected

target energy U Targeto measured when the active screen 209 is in OPEN position can be

expressed by the following equation (7):

Ureget. =KoUp + UL + U, +U, +KUpe e, @

Target

When the active screen 209 is in CLOSE position, the reflected target energy

UTa,ge,C consists of a stable signal KCD'_T from the target 217 having a transmission
coefficient K. of the active screen 209 in CLOSE position, a stable signal U, b? of the

active screen 209 in CLOSE position, a stable signal from the background U,, a variable

—~

signal from the background Up and a stable signal from static background behind

screen with a transmission coefficient of CLOSED screen KU, . The reflected target



expressed by the followng equation (7): U = OT +U

+UB +US +KOUBS (7) Wen the active screen 209 is in
w@LOSB4Pesi ti on, the refl ected target energy WCHEG2006/000295

consi sts of a stable signdb KCUT fromthe target 217

having a transm ssion coefficient Kc of the active

screen 209 in CLOSE position, a stable signal J of

the active screen 209 in CLCSE position, a stable

si gnal 4romthe background UB , a variable signal from
energiie " BHC kgpeasuiad Bhan theadtivalstreesiZgRds inf CIo@BE tasitien is expressed

; [ screen wth a transm ssion

bytli%@?ﬁlgggﬁ%ﬁﬁ% (ngSED screen K OUBS . The refl ected

targetU c energy rarge' neasured when the active

screep 209 i s, i CbQSE osi4ion, i-s expressed by the
f ol | oV mg eﬁ?faﬂqm"ﬁ 68y BU'I’%}(B:+ wUS C+B+UB-+KBUBS
(8) By subtracting the reflected target energy when
the active screen 209 is in OPEN position UTarget from
By subdactifg thee refleciedytardet rerichyy abien Vibe sadtiee rscBEh 269 iig in OPEN
CLOSE pgsition Target > n e reflected energy fromthe
positieN{et, .2 remcthat ¢fdhe engiay ahen tiamaetive sceganitrg inegL@BEmesition
(9): UTateet U (Ko - Kc ;+( s-Us )+UBS (Ko - Kc ) .
AU L9y . B wilpetrd ey fiome thesfarastt2dd ennche) comnuted fenyihe following
AUBkgd (i.e. Equation 3) fromeach of the reflected
eq“?f%?ng% energy AUTarget (i.e. Equation 9) and reflected
calibration energy AUCal (i.e. Equation 6), the

f oyl ow_ uag 01 1) be deri ved;
W@%tji-gT (Z%Bk{%‘a?g%{ %ﬁ%@eld@a}%@mmr#\u Bkl =
UCo! (Ko - Kc ) (1 1)
By subtracting the reflected background energy AU mea (I-€. Equation 3) from each of the

reflected target energy AUy, (i.e. Equation 9) and reflected calibration energy AU,

(i.e. Equation 6), the following equations (10) and (11) can be derived:

AUppp ~ AUy =U (Ko = K)o, (10)

T arget

AL[C(zl -—AUBkgd = UCg] (Ko _Kc) .............. (1 1)

From the above equations (10) and (11), the RCS of target (0 taget) can be calculated by
substituting the RCS of Calibration target (o ) as given by the following equations (12)
to (14):

Orager = O cal (AUTarget - AUBkgd /AUCaI - AUBkgd )2 ---------- (12)
= GCaI (UT (KO '—KC )/Uca1 (Ko —KC ))2 .......... (1 3)
=00y (Ur [Uca)? sreereeass (14)

Using the above equations 12 to 14, the RCS of target, Oraget, Can be easily derived

For example, by substituting the known RCS of calibration target o, (defined by a

user), stable signal from target U, (measured signal) and stable signal from calibration



From t he above equations (10) and ( 1 1), the RCS of
target (s Target) can be cal cul ated by substituting

wo b@sROS40f Cal i bration target (s cai) as gi vePChyG100€000295
follow ng equations (12) tio (14): r. . ¢ (Dr.. ~AU
Bkgd /AU Cal - AUBkgd ) 2 (12) sCal (Ut (Ko - Kc )/UC
| (Ko - Kc )) 2 (13) Using the above equations 12 to
14 , the RCS of target, sTarget , can be easily

targB8e U1V e findRurX SPRAIE  thORGH! Q]f tdrgait E‘}‘a%ett, han ‘ﬁ'éowm,ﬁ%gd Qksing the

cal i“bration target 'sCal (defined by a user), stable
equatiggn@4).from target Ut (neasured signal) and stable

signal fromcalibrationtarget UCal (nmeasured signal),

the RCS of target, sTarget , can be cal cul ated using
Thetdbave gaastians ({1149 (14)andzoumtlised) iratielenainind) theovatiddy pa@meters

. e . utilis jn_determining the variou ar ter .
invoRRg oty Bie MRt 0F cirsrenbe, Wi, SR 3FR Sipagiment. For
exainple, fa cempetebegsternt00 Resfeexafiduee B canpet govidgdtierthe RCS
500 (refer . to Figure 5) .can be provided . n.the RCS.
meaRarROteE RIS A0 SO BB ot g various RCS
parahegtensi baged be theaabavesgReorsa piogti4y. s based on t he above
equations (1) to (14). Figure 3 is a graph 300 show ng
the various nmeasurenents taken by utilising the RCS
Figure 8sisraegreph 309 shewingOibe vaheugmepsurdfe@ntshaken b etilising the RCS

backaground ne Lement r lts 301 and the,target
meaR QPR Aunte ™ 20h7E oot S0 shibs e ERRalaifa Rtroment resuts
301 laadkipedangdt measweehbresulsoBgie isaini ensaen  Hiad the batkgBund noise

vefdrg $oliPeriabn € apdu’ 7695 FRVELRl! 30 Mk SSmhBistitn in the taroet
megseemeht (ouve IR ds aboutt 0 biEic ly Figure , 3, vidak A i coreleonds to the

oacki3iis Afeadh B e Bad SR tion)). B eak piegrresmonas
to thdhigee 2 BC (Fagure 2) Belfifd ther Actie Seregpur2094Figarea2)schemat i ¢
di agram of a RCS neasurenent system 400 in accordance

with a second enbodi nent. The second enbodi nent uses a

Figure ddsiarsciempiiuidiagenh ecd RCS weassemddiSsystermeas ur-accotuance with
0 A et 41 ' kgr, o] T .

@ S e Bl 8 Tt ORI, AR SRl B Ry actve
scre#hzl19tth mepaurgdhe ROB dfed tagpetd dH with reducad baclgeduridozoise.

table 417. The active screen 419 is periodically

sw t ched
The active screen 419 is positioned in front of the target 415, the target 415 being

mounted on a raised foam table 417. The active screen 419 is periodically switched
between OPEN and CLOSE positions by using a modulating signal 425 from a function
generator 407 having a modulation frequency of F,.

The active screen 419 consists of periodic patterns of active elements and can be
implemented in the same way as screen 209 (Figure 2). The parameters of the active
-screen 419 are typically as per Table 2 below:

Frequency Range S band (3GHz)

Screen Size 25cm x 50cm

Element Type dipole with associated




bet ween OPEN and CLOSE positions by using a nodul ating

signal 425 froma function generator 407 having a
wore@sloaouon frequency of Fm The active screenP@l/SG2006/000295

consi sts of periodic patterns of active el enents and

can be inplenented in the sanme way as screen 209

(Figure 2). The paraneters of the active screen 419

are typically as per Table 2 bel ow Table 2: Active

Screen p s The ph S|cal ns}:QR - of the hctive

sScre ng%%étg{ﬂnm 9'—'\Emy : Dgﬂnglbu },‘?’ ive scre n 419

consijsts of an integrated clrravn@mex 10) of actfve

ele ntSA'rra? a total of 100 actlvm@@@rents are| used

i n t C I LILJ I CIICIIL Cll I UII Uf' Tll[ J‘ball& Dvl CCII +T1 l h

embodi nefelarigation: he el enents oflofzeatalct i ve screeh 419 .

are optim zed foTakls@: Activie SdieerSodraméters equency. The

operation of the active screen 419 is controlled by a

functi on generator having an operating frequency of
TheapioysicaB ditzensepeithenactiva stcl'abnfnfﬂquseabcyuto%ocrp&rmdnonThe active

gve. par.anet.ers e.Scree

scregapt}@p(fongisgﬁcga‘géntgﬂr(%ee%arr%g% J)I/%L&fa {lv ﬂgmge&sll\%atotal of 100
actiex elementtle depd imdhe implementatien of ag8ibaadsaikenThe

measur enent system uses a transceiver equi pnent in the

formof a programmabl e network anal yser (PNA) 401 to
In tiyee ambadimeat) dilltiee elevenés dfethé raetivesécg‘eah 41T hee epiinidéd far sise with

tne S8 Tek8nf, The PR R o bl V€ G A3 RATRAGY BR Hincton

generatordevingf areopezating fFéfuency ghahsdm SOHaeremdmg antherfremuency of

opega%%&@ﬁb%ee g% aé%/e?%s Co(rg ‘?r}?aﬁéi s'lc?eeg%gf aﬁro%?etﬁg%:)%osen
Thedayuif pbimegiocbta sncrsergm‘eﬂ dersds g tmdwumngdaqmdemeat:t ive
screen 419 will be nodul ated by the nodul ati on
freqguency Fm Therefore, the scattered wave fromthe
Thet megsmrem&ﬁ sysien bepsea drameckiVextestipend iretheyforod of8 prdgBammable
h
net\m:rWangﬁla SPI\?A) Aﬁﬁttgr e attQ%né ct,v\%s]\fe ? %e%aemﬁﬁz?ml‘he PNA 401 is
coupleddb reofm@ntening 4dn emgycqmr@is inansnpssien vhao urglidenh electromagnetic
| nel
siof i} Rl % ety RtnblEe B it fomnagnt,
frequency of the incident electromagnetic signal 421 .

As tsﬂgg v & aleeh 1Y | %%ﬁtcﬁ%& bbﬁme%ﬂgbégigﬁ?rt CLOEESh LEpddiic manner

er e ectromagne
[frequency Fp], the electromagnetlc signal passing through the active screen 419 will be

modulated by the modulation frequency F,. Therefore, the scattered wave from the
target 415 will have a modulated frequency of Fy, Fy = NF;,. On the other hand, the
scattered wave from surrounding structures (not shown) for which the electromagnetic
energy does not pass through the active screen 419, and including the variable
background, will only have a frequency of F, i.e. the frequency of the incident
electromagnetic signal 421.

The receiver antenna 413 is operable to receive the scattered electromagnetic field from
the target 415, the surrounding structures, and including the variable background. The
filter 409 suppresses undesired signals and generates a signal with frequency F, + Fy, in
this example embodiment. It will be appreciated that alternatively the filter 409 may
generate a signal with frequency F, - F,,, .The output from the filter 409 is directed to a



the target 415, the surrounding structures, and

i ncl udi ng the variabl e background. The filter 409
waeppioewses undesired signals and generates a BCTREL006/000295

with frequency FO + Fmin tshis exanpl e enbodi nent. It

wi |l be appreciated that alternatively the filter 409

may generate a signal with frequency FO - Fm . The

output fromthe filter 409 is directed to am xer 405.
mix&éh@0suT el outpot, L Witk af freieane YmFﬂ‘Dmf ﬂﬁn‘ﬂuhbt&)nf geredraton 407 is also

a2 A0 B e Aarel Fomale iibasdol Fap d8sanriged by (Fo
+ HQ NFRmMTheNhixer Hoe mlﬁeethe4&5qtﬁmf/tcﬁ mbes@maidmdye diter 409,
mclg&eg%@%{f%%nﬂphe f I-IOF-thig) n: nc}; udl.ng Sh' t%%m& is the

0e1
reciiaerc fleduienth f riee N MOfl 1 Eﬁelemmut Gfonﬁ hise Prhb@er% isT Higected to a

output fromt.he m xer 408 i etdto
sech {ler 455 WIRF sfipeErsseaatdl Wlrbienren Foreianty abtein the
deded siyhallF,. t 0 obtain the desired signal FO. It will be
appreci ated that thus the signal received at the PNA
401 (at FO) contains only signals which passed through

It wilhiee ap;briemeteﬁicmelethuéiﬁb sighalredeivdacatitfe IFEN%EMQG(dataTQ) thistains only
ant a43 Th refore i

d )
siotis e pReReaniRoueh e AvE Tk At ibigh IG el received at the

receube:eamtemwmsia d'éhérbf@reﬁOdthMereselwe@mgM& surhead dese reflected from
ated .in this to,_t he

e piob et PHE (oo aavE” arenT Bl Havk bt sliginated, in tis

embbdimiehi. Shailaxppties Ieaibedln’(dmatiemwedmbgve awntha’efmencfé&orﬁgure 2, it
ul se i s ut,i erl

wil}, S6sp o e B S 0e b o e A Pl dc BBt JeBtne.qPEN and
CLOBEgensds] anrablabackgadiing behihdithe aeﬁvereereeaﬂ‘@rcan be considered as

ubtr var i at,i ons ef fect.
st pd e Bite, SRR LRS! bR SAnRfonsL b be! rbotively
corpaatisgtedund neasurenent is conducted w thout any target

415 behind the active screen 419 so as to neasure the

s b 7RI e P RAR TR e PButpe ot any
target M b ot hindtthé acipleasiregn 412 ab iabrtameasuteartige initfad bgckground level.
Up?@??@ﬁeﬂ%@lﬂﬁgggctkggoug‘aﬁrgef%u e{e%rﬁnﬁ %glfqratm %Qa%J}Sme?t is carried
outibytpdacirgd a icslibphtionatdrgeh (et $phere)tkmhtmﬂ tby aamleasuge@ 019 Wthh the

sysgel'ng> %g? ulgs gg?éfléfe‘?ﬁg nlt:m tﬁgntadfggt cﬁ‘?ﬁ?% sE ﬁ‘télgc%dtv%i&? ¥s rotated

0re® udi i'on o
by an angle of 0°-360°. The measurement system 400 measures the target signature

during the rotation of the target.

Figure 5 is a schematic diagram illustrating a computer system 500 for use in the
described RCS measurement systems. The functionalities may be implemented as
software, such as a computer program being executed within the computer system
500, and instructing the computer system 500 to conduct the method of the example
embodiment.

The computer system 500 comprises a computer module 502, input modules such
as a keyboard 504 and mouse 506 and a plurality of output devices such as a
display 508, and printer 510.



Figure 5 is a schematic diagramillustrating a

conputer system 500 for use in the described RCS
wore@sisaent systens. The functionalities may BPET/SG2006/000295

i mpl emented as software, sMdch as a conputer program

bei ng executed within the conmputer system 500, and

instructing the conputer system 500 to conduct the

nmet hod of the exanpl e enbodi nent. The conputer system

500 conprises a conputer nodul e 502, input nodul es

such as b 504 a puse 506, and, a pluralit .
Theggorapfien raiil 02 e ceindden TR frmiist@enin i Haed suitable
tran5d€lvaih Eeﬂn@ﬁp&rtte rtoredsible ?&%SB StoC e/ eht lhtdrien of cu4meht @etwork

network 5 a sujtaple, t i yer device to
sys @i abcerdl ARGtk AT STAGR Kaotipibions oR i

systens such as Local Area Netvvork (LAN) or Wde Arlea

Net WA t 502 in the ,
The; Eufigiess raogis BBy ek BaTP R AP L 2EabsRRio b By RARRNdOm .
Accéé’sg Me’nﬂougz(mem) spo )alnNEairth aad( BQVD Merwbry '(R@moﬁmt'?ie computer

. al so_includes n er n

mod i 8pZ alecinPlgs = st beapPloyen e RistecEs ot sxamete vo
intedacpb2¢ 18, digpidy 508) ant kOfinteFa& 626 € theckdyByariosal.

504. The conponents of the conputer nodule 502

typically communicate via an interconnected bus 528
Theacdmiponanisaofethek pomputed trivduleersoHan t;qditbdllyedommttri’ttate via an

rel ey nt ar t Thea licati ramis ty
intelcBRRFRRH 5 santarit 8% greiiee Roop 0P 45 by SemakuEE inthe relevant
art. encoded on a data st orage nedi um such as a CD- ROM or

flash nenory carrier and read utilising a

correspondi ng data storage nediumdrive of a data
Thesanpﬂieayﬁ)rdmm'gcam §Sfpicalie sapypliedaatthe nser ofgha rdibh'ﬁ)ut@é@stem 500

cont exec t|on essor
enofie PR e s¥eer mindhur ek ane DR GV af I8 ory caffer and
reacautlhnmg astwrbspsndigg Ridth S23dragé ingediembdbleosia alatd eturage device
Q.illustratin f,.conductin agar
530 13% brllicatbh e ouR8l e alR ARGk SR el PR processor
51 8Ahtetrmnhzﬁé Staagaof programardata maybe ascomplishedhesingeRAMAS20.
transceiver unit and a target area. At step 603, the

active screen is periodically swtched between an OPEN
Figupe 6i shioam & flowMaharh 600 dluatratingea swtieehofi ®nducting radar cross section

measurements in an example embodiment. At step 601 an active screen is positioned
between a transceiver unit and a target area. At step 603, the active screen is
periodically switched between an OPEN position in which the active screen is
electromagnetically transparent and a CLOSE position in which the active screen is
electromagnetically opaque. At step 605, electromagnetic signals are transmitted
towards the target area utilising the transceiver unit. At step 607, a first received signal is
measured when the active screen is in the OPEN position. At step 609, a second
received signal is measured when the active screen is in the CLOSE position; and, at
step 611, a target signature is derived based on the measured first and second received
sighals, wherein a frequency of the switching of the active screen is chosen such that
respective background components in the first and second received signals are
substantially constant.



el ectromagnetically transparent and a CLOSE position
in which the active screen is electromagnetically
WopEgueLv4At step 605, el ectronmagneti c signal s BEESG2006/000295
transmtted towards the tasget area utilising the
transceiver unit. At step 607, a first received signal
is nmeasured when the active screen is in the OPEN
position. At step 609, a second received signal is
Suceessfilireplemientatioh eof dbeé i abeve canatsndiments rcanheveChddsE the drawbacks
L1 an: target signature is
face@@f#c{/ﬂggﬁ%oggggcgﬂk ?%stéﬁ%negtit#yggn}sr rgt andgsecond
recei ved signals, wherein a frequency of the sw tching

0 t] reen | e h.that respective
Bothp e, bodE Bl AR ohe SEECR, PHFMAT cal BRARS bl dfapkground
referencigivel weile conldettingt hamkgrpuod reatibnatiorSand tsgdétuheasurements . The

i (We! f bove e i.ments can erc .
shr| NS0 o5 o D PR D SHEAT e
accuggaytaf measBentent.ne above enbodi nents are ained in

m nimsing variations in background reference | evel

whi | e conducti ng background, calibration and target
For iowalsequemey measufBhendhor ttinssvrdduiotiory ispactieved o fas dipe nieagurement

L T

low freagencynewasyrementisndn r adtlition;, dor ilev deyuenad nesastifeeents  higher

s ST, NP 5538 B 0 658 uon

| ow frequency measurements. In addition, for |ow

H ned : r.e r I ev a
1t i FEOUREHAEREY BORE LT SRS 36 A B BEK plibsRAls BBlgn Enavor
modificatigng| mey hppmadeatedhdypraserdr fwantidn lasedhown tine thar tspecific

u Sy Mabdat Eons.andlar LE] [ O

e et WA kBRI BB o Bkt B I R A romy
desceherb diheepresenti anindimeidp are,i therefare ntot eecarsideirdd o albespests to
be i"ggr%gtgg ahB VSN tdsfidiigs broadly described. The present

enno

Iments are, therefore, to be considered in all

respects to be illustrative and not
restrictive.CLAIMS: 1. A nethod of conducting radar
cross section measurenments, the nethod conprising the
steps of: positioning an active screen between a
transceiver unit and a target area;



periodically switching the active screen between an

OPEN position in which the active screen is
web@shsrrgnetically transparent and a CLOSE ppPGI/8GTI06/000295

in which the active screengi s el ectromagnetically

opaque; transmtting el ectromagnetic signals towards

the target area utilising the transceiver unit;

nmeasuring a first received signal when the active
CLAsMseen is in the OPEN position; nmeasuring a second

1. Ao SfliCing Por os ParipBimereanare: baspaDe comariing

the gt@pseft ed first and second received signals; wherein a
tching of the activ nis

f . th
AR OHRE Rty Ao beBRET Sd stk ST PN SRR |
rtdmdfcallyskwmmhgsﬁ@tadh\!ee&gwﬁ_g)eﬁw&}mbg @PENl posmon in which the
onst.an e nmet ho ai
actig S 18 BT ABRORRAIN LAt B oL OSE: ResE poahich the
actn@rsmmss_@@c@émh@eetbglwpaqdef| rst and second si gnal S to
{EmiR SES e ESrRIE AR overos e, B ol L he §ensceiver
unit; The nmethod as clainmed in claim1, further conprisi ng
d b f.th jved ..
Proutha i S G gRT FEeR e s S0t i tab PEEN R on;

éadurihgve seobnd ascidkdt bi‘gﬁulgh/htahethacédtwé seeede s fif aie CLOSE
he first received signal. 4. The nethod as clained in
PosiigR; 3gle of claims 1 to 3, comprising transmitting
cEslnemg raoteregh e‘gn@tusa lg!k@b&;ntth&\/&rd%uﬁehﬁlrsttalhg%tec@ﬁd?@celved signals;

VAR B BAGF o8 B A B 50 AL T

respbttivet baclaj;r&ﬁmor&dmbeﬁ@ttyeld tHegmigdtsand rsesnd t recaiged srgnals are
t| c signals towards the target area with a

subsg%rﬁah){ 3%3 t arget located in the target area
utilising the transceiver unit; measuring a second
roup,of, the fir a SEGQ d recelyed signal.s;
2. PHeOHBiRE, P gelhed in By rErier] T E I, software based
processigebf dreeceived fiest tamdgetcohd slymals to remove signal components that
have not passed through the active screen from the first received signal.

3. The method as claimed in claim 1, further comprising utilising hardware based
processing of the received first and second signals to remove signal components that
have not passed through the active screen from the first received signal.

4. The method as claimed in any one of claims 1 to 3, comprising

transmitting electromagnetic signals towards the target area without a target located
in the target area utilising the transceiver unit;

measuring a first group of the first and second received signals;

transmitting electromagnetic signals towards the target area with a calibration target
located in the target area utilising the transceiver unit;

measuring a second group of the first and second received signals;

transmitting electromagnetic signals towards the target area with a target to be
measured located in the target area utilising the transceiver unit;

measuring a third group of the first and second received signals; and



measured | ocated in the target area utilising the

transcei ver unit; neasuring a third group of the first
wanwssewaend recei ved signals; andderiving the PEr/ge2006/000295

si gnature based on the neasured groups of first and

second received signals. 5. A systemfor conducting

radar cross section neasurenents, the system \

.conprising: an active screen for |ocation between a

aeramm: ¢hey @argetnsignato Badaalr g€ tth@ Medasuidieg@tps Wt RN &R second

erable to periodically swtch between an OPEN

fec%‘é@% 'béﬁ ‘in which the active screen is

el ectromagnetical ly transparent and a CLOSE posi tion

ve screen is el ectroma ti

5. BuhienT os boTUREALIAGaP SiaRs peqiBn RERHEHATTH. i yeten comprising:

eh ectiveosarggrefor (bcstugnaéts/etaﬁ\aafaiﬁcavéralrm&indad Rigetarea, the active
enen

t for asur first i ved si gnal,
sorReIeg, Doataplé le bty SWitef BeBuaniay SN ingiianlt piych the
actlve‘:‘asmenng e&ledl&mmg&ef eigitep@psiegnahd MGQOSE pasitibry éh which the

reen is %@E osition; and for deriving a

actn{ea§c58?n ?.%?FAEOUP@“B ¥I° f94%e neasured first and

a aranmbn\ree walt e dranbmitiigselesthupnRingticsib halE tevuiiis tharbbt&area

sW t chi e active screen i.s chosen, such t

F‘é‘%‘??é&ﬁ Hai E“én’“&%ﬁ?&"%ﬂ%‘ﬁ?éﬁ‘i%"%dﬁ'ﬁi PF?@T %ﬁ%’&e screen is in
the @@tﬁbhpbsﬁt&m&mdefdr siegsaing a&f&boﬁdl Eésﬁeﬁlﬁﬂ Is@nbywﬁﬂﬂmbamtlve Screen is

em.as clai.nmed in claim,b, erein e .

in e LR SR ol s iBe R it bigndhise Baed Pt rspgured first
andrseaoixd feaeived sigasis) ng of the received first and second

signals o renmov na ents.that have

RheBH, 2, Py o P S G BORR i Sira8fs chosen such that
respeeties \ldkgriognadll comfponéhts &y thenfirals antasemidi recelvat n’s@nals are

t.he aggasurement unit conprises hardware based

SUbf)tlaBté Sy Ha P&ans for processing of the received first
and second signals to renove signal conponents t hat

6. 77 Sy Ph BRIIREL L FANTS e s HPaRiRERn: LiibRmiiives sgfware
’basemeprmcfessingl mearks far ﬂrpcwmgebh tHeheeceivad sfirell wrd second signals to

remE){/e!?l %\B\%t @oﬂ%ﬁtsqgﬁ | Ct géscéegltﬁroug%edg’ctltvg escrteen grom the first

area
receijved signal.

7. The system as claimed in claim 5, the measurement unit comprises hardware based
processing means for processing of the received first and second signals to remove
sighal components that have not passed through the active screen from the first received
signal.

8. The system as claimed in any one of claims 5 to 7, wherein
the transceiver transmits electromagnetic signals towards the target area without a

:arget located in the target area utilising the transceiver unit;

the measurement unit measures a first group of the first and second received signals;
the transceiver transmits electromagnetic signals towards the target area with a

salibration target located in the target area utilising the transceiver unit;

the measurement unit measures a second group of the first and second received
signals;



[arget located in the target area utilising the
transcei ver unit; the neasurenment unit neasures a
wo poosto4gnoup of the first and second recei ved BCTRGL®6/000295
the transceiver transmts B ectronmagnetic signals
towards the target area with a calibration target
| ocated in the target area utilising the transceiver
unit; the measurenment unit neasures a second group of
theetrangceiventdnsiaito rtectrenaignetit siggalal tewhhis theatasgetiarea with a

transnmts el ect eti,.c signals. towards.the .target
arget t) pRTRsRe Toled BTRE B ods Sri AiRnd e icanphtihe °
ther gebswementunit irnearsyréshea thirdngroap \wértherirst; atidi@econd received
si a%uremsnt unit neasures a third group of the first
Sl E%cond recei ved signals; and the neasurenent unit
ﬂrermamrémmttlmitgieﬁvaé ty\aaangeessbaaaré icaseti e the asaasacd groups of

I s of firs second recei ved signals.
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