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Abstract: The present invention relates to a notion detectt®Apniig0ig t he
Doppl er shift principle. The received signal nmay be a Doppler shifted
version of a transmitted signal. Conbining the phase and/or anplitude
shifted version of the received signal and the signal from the | ocal
oscillator produces an IF signal that is indicative of the phase and/or
anpl i tude shift. 19 AprWO208052454 A1l o e
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Field of the Invention The present invention relates to a detector and,
nore particularly, to such a detector conprising a self- 5 diagnosis
capability. Present day notion detectors rely upon the Doppler principle,
as is well known within the art, to detect the presence of a noving object
within a protected vol une or :



10 volune to be' surveyed. Conventionally, such notion deti@miigoose at

| east m crowave technology, that is, typically X-band or K-Band signals
transmtted and received via a transceiver. Post-reception, the received
signals are suitably processed to identify the presence 15 of a Doppler

si gnal ™Wi03/a52434 be attributed to novenent wthin thePqreReos®6 vol une.

Rel atively sensitive devices such as,, for -exanple, the m xer, which
"typically takes the formof a m xer diode, can be easily damaged by

i nappropriate handling or 20 excessive signal strengths. Therefore, care
needs to be taken in the fabrigabhbepeaiedothe installation of the notion
det,ectors. Notwi t-hstandi ng any such care; the m xer diodes may, _
post-installation, be inappropriately. exposed to signals or handling that
may cause damage. It 25 will be appreciated that any such damage may, in
the worstFiedgdeof privy emvephiéonoti on detector fromoperating correctly in
that, fromthe perspective of the output of the m xer diode, there wll be
no change int Si d ' | ftedsr, Lye i gnal . 30
A'ternati vely, iho Toeepat it eAcoN, AEL AN et ag e SR A0 | nsome
way so t h&@Pret Pprbacebarlakcdssispshnegi setechhicchompdimiyg tehessidhnsitivity of
the noiiog;deh86i OMcapkhiARLY, 2006 2 It is an object of the present
invention at least to mtigate sonme of the problens of the prior art.
Summary of Invention In_accordance with an aspect of the present invention,
there is BESI gV sing a mxer for conbining at |east the
first and second, ‘el ectro- magnetic signals to produce a conbined signal
having- a predepesgémeddag hasesder dstddtord GAIGUGHSYN e CodlIAg at | east
th_e fi -rst_principle, as is well known within the art, to detect the

. presence of a moving object within a protected volume or

10 voldite to be surveyed.  Comventionally, such motion

detectors use at least microwave technology, that is,
typically X-band or X-Band signéls transmitted and

received via a transceiver, Post-reception, the received

signals are suitably' processed to identify' .the presence

15 of a Doppler signal that can be attributed to ﬁlovement

within the protected volume.

Relatively sensitive devices such as, for example,

the mixer, which typically takes the form of a mixer
- diode, can be eas'i‘ly damaged by .inappropriate‘handliﬁg or :

20 . excessive signal streng,ths. l 'I‘herefore, care needs to be
'~ taken in the fabrication and the installation of the
motion detectors. Notwithstanding any such cé.re ; the
‘mixer diodes may, post-installation, be inappropriately.
~exposed to signals 6r handling that may cause damage. It

25 will be appreciated that any such démage may, in the
worst - case, prevent the motion detector from operating
c‘orrectly in that, from the perspective of the output of
‘the mixer diode, there will be no change in the signal
due to any Doppler shifted received  signal.

30 Alternatively, the -performa_ncé of the mixer diode may be
degraded in gome way so that it produces excessive noise,

which reduces the sensitivity of the motion detector.




el ectro-magnetic signal to the mxer; and a device, disposeth Apdl2806ve to
the conductor, to inpose, in response to an input signal, a variable |Ioad
on the conductor to thereby vary at |east one of the phase and magnitude
of the first electro- magnetic signal; the variation being manifested in
the predeterm ned characteristic of fhe conbined signal. In accordance

w t h another aspect of the present ifivention, there is provided a nethod
of operating a detector conprising a mxer for- conbining at |east first

and seco el ectro-.magnetic signal s . to produce onbj ned sjgnal. having a
predetergghéﬁs6ﬁhf§??8?i%£i%ﬁeeégﬁﬁggf &8%%&&&?5’a?oﬁeéﬁth?nﬁﬁé%ﬁatFeast t he
first el esimeoofaghnetprobsegnadf tihet beiot x&tt,. and a device, di sposed
relative to the conductor, to inpose, in response to an input signal, a
vari able Il oad on the conductor to thereby vary at | east one of the phase
and magni3wdergf of hEenvenitist el ectro- magneti c signal; the variation being
mani fested in the predeterm ned characteristic of the conbined signal;

t he net hod conprising the steps of generating first and second

el ectronmagnet i n sigpraldencappiyhngnt kereapubfsithralreserheindeviica,t o vary

the | oad i mes [ h : r; . i : asure of
t he corré%t opg%a?¥8%b§?gq%t {E%%ESE ??3%??%gﬁigth%g g?éng?ﬁgéﬁ}?ggril 2006
2a Pref erdbl yeasgnbbek nerrst ofng heepredenl e¢aventnasmedieviddanadsddérect or a

detector indpich the dewiegeds pgﬁﬁhgglI%mngsonngctegrghé{bgﬁg%egonductor.
Al ternative enbodi nents are provide

| me; d in which“"the device is physically
connect edCARs L eRES tionduceerdudtioat efodb| seurdAngmssdileest itdepriwvisded i n

whi ch t he denir-eena SR S83nd)1SeBl thenducter dryi geqdi,sposed; fdisagent to
t he conductor .carrgéng the first signal. It will be appreciated that the
sem - condifdedr VBelP cBPS hertp herpoPt LBPfee in response to an input

signal, a variable load on the conductor to thereby vary at

-----

least one of the phase and magnitude of the first electro-
magnetic signal; the wvarlation being manifested in the
predetermined characteristic of the combined signal. |
In accordance with another aspect of the present
inventicon, there is provided a method of operating a detector
comprising a mixer for combining at 1least first and second
electro~magnetic signals to produce a combined signal having a
predetermined characteristic; a first conductor for coupling
at least the first electro-magnetic signal to the mixer; and a
device, disposed ‘relative to the conductor, to impose, in
response to an input signal, a variable load on the conductor
to thereby vary at least one of the phase and magnitude of the
first electro-magnetic signal; the wvariation being manifested
in the predetermined characteristic of the combined signal:
the method comprising the steps of generating first and second
electromagnetic signals; applying the <dnput signal +to the
device to vary the load imposed by the device on the
conductor; and deriving a measure of the correct operation or

otherwise from the combined signal.



sufficiently close to the conductor so as to be able to i nfd aeii@e0s he

el ectro-magnetic field of the signal being carried by the conductor. In a
preferred enbodi nent, the degree of influence exerted by the device varies
with variations in the input signal. Preferably, the input signal is

modul ated at a predeterm ned frequency. The predeterm ned frequency is
preferably between 10Hzand 80Hz, whi frequencies are 19 April 2006 WO
03/ 052454 PCT/ GB02/ 05796 3 typical Doppler frequencies that would be

gener ated by uman. novi thin a_protected volune. Furthernore, these
Ore’t requensi e e PibdisiPr P oPe FRE SRrart EPERE o7 BT dBass.

Addi ti onad | Wetbbeot nput dstgmalr | $nb w@ricAngeit: t desicé chist hehdewdada ybet ween
substanti&%é&& Qpen anghsq9§tantkflkx clgi%d ci{cuit ﬁgqgiti%ns. o
Furt her o8 O TR6 - deviesli & iSperaBE Ph- r ESHEREET S t BRI >si%fal to
present sprystidetli ahl yhidlosete otevdpen iscphgsidaldgndionnensed ovitthe thier st

el ectro- tic.signal 10 carried by the conductor. In preferred

enbodi nents, theé device does not radiate or generate an el ectro-nmagnetic
field in response to the input signal. The device nerely represents a

vari abl e | oad nduct or. ; r - i
sem - conduct or ef%?%}é%)’l g-yrg egrpjggqé.ﬁellln? l\%ﬁ %Irg%g&é%%ﬁgﬁggggggﬁa%&?ﬁg out put
of the m&ewriRayi iy hemfi-oreaedubteohe dempoe signasedi afll aeeredtpy thige

devi ce, capRetsedabyy gl gRal rapal ysignaystam 201 coppr Lhng.; fi1aly exanpl e,
a mcro-processor and associated software, to determ ned whether or not

t he ni xerttdid/ ofhe t heegdvicerdygtar whekelss f gheuldni My coppetiigped

sufficiently close to the conductor so as to be able to
influence the electro-magnetic field of the signal being
carried by the conductor. '
In a preferred. embodiment; the degree of influence
exXerted by the device varies with wvariations in the inpﬁt
signal. Preferably, ' the input signal is modulated at a
predetermined frequency. The predetermined frequency is

preferably between 10Hz and 80Hz, which frequencies are



Sui tably, an enbodi nent additionally conprises a signal ang@Amieodér

anal ysi ng the conbi ned signal to determ ne 25 whet her that conbi ned signal
has predeterm ned characteristics. In preferred enbodi nents, the

predeterm ned characteristics include at |least an oscillation having a
frequendVo t3ie4sk s associated wth the frequency of tPEE/GBROST96I gnal. 30 To
test the operation of the m xer an appropriate input signal should be '
applied to the device. Suitably, an enbodi nent provides a signal generator
for generating the input signal tosbe applied to the device for .19 April
2006 WO 03/052454 PCT/ GB02/ 05796 4 i nfl uencing t he el ect ro- magnetic

field. It e nal I nto the mxer is
convent i on #éafe%ﬁ?ﬁé&d%% po(r%%e})lrgﬁ%? Fﬁat? &gnijd Sbegfgener océlald i(mal | ator; the
ot her por tlllmﬂl‘l hawdvighg bedihinn a)pexrat:eg’nedr acb]am@d bfuathemsmsm,t ant enna.

In the abpgoce.of MLLA NS Rl ghal 18N LNe,aouL g ey, W xer is. at

the same freéquency as t sirgna én operates as a phase
det ect or datlegraduveudd ap®dss. vohddieicenalilys ditepuinmitatsignelr elsated to the

phase g0 ce.b d n i tude of the
RF si g%al g'lr%éﬁ%&ﬁ] ﬁo g?‘ré\gﬁ?bﬁ% %etgl%:%eggﬁw%ﬁg %Iﬁgg’g&g%dgﬁgr ér%%?labl y,. the
phase andangdgni t&dbst@ﬂtlt-&ﬂelyRF | pesed gnaIC:Lu:guu-he m genditiensut put si gnal

ndi cat | veuptpdifirdl SEHEDABGR L1 BBoRLY Cgﬂ PedpBfise £ dhgxer. Brief

Description Or awi ngs E od| men th Inventton will now
be descriBRYt HLomRL otOeMﬂﬂe@torﬁL}bSﬁmntthaﬁ-éVer@wd oo hedpermacconpanyi ng

drawi ngs LRrWM €Neconditions to the first electro-magnetic signal

10 carried by the conductor.

In preferred embodiments, the device does not
‘radiate or generate an electro-magnetic field in response
to the input signal. The device merely represents a
variable load on the conductor. a o
15 ~In a preferred embodiment the semi-conductor device

is a diode.

It will be appreciated that the output of the mixer,
having had one of the input signals influenced by the
de.vice, can - be wused by a =signal. énalysis systen

20 comprising, for examplé, a micro-processor and associated:
'_software,_ to determined whether or not the mixer and/oi‘
the device as a whole is functioning correctly.
Suitably, an embodiment additionally comprises a signal
analyser for analysing the combined signal to determine

25  whether that combined signal has predetermined
characterigtics., - In preferred. embodiments,  the
predetermined characteristics include at least an
oscillation having a frequency that is ‘assoc;iat'ed with

the frequency of the input signal.

30 To test the operation of the mixer an appropriate
input signal should be applied to the device. Suitably,
- an embodiment provides a signal generator for generating

the input signal to be applied to the device for




20 figure 1 illustrates schematically a notion detection sisAmih2dé&i ng a
sel f-di agnosis capability in accordance with a first enbodi nent of the
present invention; figure 2 illustrates a detector for use in such a 25
notion detection systemin accordance with an enbodinment; and figure 3

i1 ustra®eesa24det ector for use in such a notion det ROAVEHI2H5/96¢ em i n
accordance with a further enbodi nent. 30 Description of the Preferred
Enbodi ments 19 April 2006 WO 03/052454 PCT/ GB02/ 05796 5 Referring to
figure 1 there is shown schematically a notion detection system.100
conprising a detector 102 which co-operates with a detection system 104 to
detect regf liuggcgrg%i on. b te%%-\é\ggngﬂlé cfeieﬂr&d_ a body 106 wwthin 5 a '
noni t or ed vol une. 8 an 0 produte a corresponding alarm signal via an
out put device 110 in response to the detection of any such relative
notion. The ouffutvidévike apmyediated duwito-thsuaeconsd patgnkdyi ted The

detect or 1o N 8982 1 b 0Ly RRALhL A1 9o Py Idbd YoBTBRM BET G K OF X band
m crowave signals that _are_ radiated 1nto. the nonitored or protected vol une
108 via a SutPRtsRE andemph P8gillefrsrtibie opthere porpienohaviey | ocal

osci | | gt orpedrgnaln lghierdat 1dh! €chadat &9aEHS a2 HhXShi d 18nt M3Lh . cagbi nes that
portion with an RV input signal - 15 122, carried on a conductor 118, that
has been ridiaRsgrse L Bekige dtedifh sizmalTysi &8l yIPRR et esence of

relative nphican het weenHdhesdeyi see@ibhdheahodye tilte RigndNPpuinsi gnal 122
is areflected and -Doppl er shifted “version of the transmtted signal 124.
The outputm%ﬁeﬁ:ﬁéen operates.as a phase detector and produces a DC
' voltage at its output that :is related to the phase
10 difference between the - LOI and RF signals and the
magnitude of the-'RF signal. Hence, by disturbing.'at
" least the phase and, preferably, the phase  and magnitude
of the RF input- signal to the mixerr an output signal
indicative of that disturbance Qill'be produced by the 

15 mixer.

Brief Description of the Drawings

Embodiments of the present invention will ‘now De
described, by way of example only, with reference to the.

accompanying drawings in which:

.20 figure 1 - illustrates schematicélly a motion
‘detection system having a self-diagnosig capability in
accordance with a first embodiment of the present

N

invention;

figure 2 illustrates a detector for uge in such a
25 motion detection system in accordance with an embodiment;

- and

figure 3 illustrates a detector for use in such a
motion detection system in accordance with a further
embodiment . ' |

30 Description of the Preferred Embbdiments




20 mxer, that is, the IF. signal 126, is input into the d&9agptiizoeésystem
104 which, if appropriate, can instruct an alarmfault generator 130 to
generate an.appropriate alarmsignal to be output via the audi o-visual

out put device 110. 25 The detector also conprises a device 132 for

I nf | uenswowg/osfae4 el ectro-magnetic field, of the RF inmpar/GEp/gited . bei ng
carried by the conductor 118. The device 132 is operable to present a
variable load to the nearby mcrostrip 118 in response to an applied
signal 136. As 30 the signal 136 is_applied to the device, its |oading
effect upon the nearby mcrostrip 128 changes, which, in turn, changes the
el ectrical 'characteristics. of the line 118 fromthe perspective of the RF.
signal . Pref erBgfigFringhEoqéigeee fsrhengeds phevh orshaMetdcailddet hat, in 19

APri | 20060t Y6, 03L0524Eh PETLEBR21057 Bomrh16@EHONS edbOediier anpbi ed si gnal
. 136, causes a-change in the elec ro-nagnetlc field carrie bg t he
conduct or ¥21gh COTPRRRALSSUIEEDR thfFRAtLEN SYELBRCEL4t k@ FRASET0f the RF

~input sigpalaffte thiiBh HapwkeROthe Qévide dAXer Bbi llog thehahsence of
notion, the mxer 116 acts as a hase detegtor and produces.a DC out put

Si gnal® i nd MESPERTES JOTEBE| ity SAF | FRUBTORERSI PorCORETORE PRt  woul d

g o-i[di Rari |-§£laﬁtﬁeéﬁi@zélherirae(£i \&Tipatgaabi&aaln%tjhatré@ox?a the tRE i npgt portI
of the mxer. This input sigpa 0. is.a _conbingtion of 't recei ved signa
122 rof | cRPEACE ML A1Yc SRR EE AT Y RCERE: pr e CTEP Yol Ve F08 and
si gnal s gfagrieé eth sivdibnvibealehagiar dé02celue to internal reflections.
Referring to figure 2 there is shown in greater 15 detail.-a circuit 200

for reall _Si ng ik egg‘?g&@?t 185 E:Qt%prises a local oscillator 112
10 for generating K or X-band microwave éignals that are
radiated into the-monitored or protected volume 108 via a
trangﬁit antenna 114. A portion of the output of the
local oscillator signal 112 is éifected towards a mixer

116 which combines that portion with an RF input signal

15 122, carried on a conductor 118, that has been received
by a receive antenna 120; Typically, in the présence'of

- relative motion betweer the device and the body, the RF
input signal 122 -is a  reflected and Doppler shifted
vefsion of the transmitted signal 124. The outpﬁt'of the

20 wmixer, that is, the IF signal 126, is input into -the
detection system 104 which, if appropriate, can instruct

an alarm-fault geﬁerator‘130 to generate an appropriate
alarm signal to be output wvia the audio-visual output

device 110.

25 ~ The detector. also  comprises a device 132 for
influencing the electro-magnetic field of the RF input
signal. being carried by the conductor llé. The device
132 is operable tc pregent a variable load to the nearby
microstrip 118 in,response'to an applied signal 136. As

30 the signal 136 is applied to the device, its loading
effect upon the nearby microstrip 118 changes, which, in
turn, changes the electrical characteristics of the line
118 from the perspective of the RF signal. Preferably,
the device 132 takes’ ﬁhe' form of a diode that, in



detector 102. The circuit 200 conprises a |local oscill atoricApd20os 202,
that is coupled, via a decoupling capacitor 204, to a transmt antenna
feed portion 206 and a receive antenna portion 208 of the circuit. The
device 20 also conprises a test portion 210. The various portions 202 to
210 are'weoymened via appropriate planar netalisati opgr/@ddd/obayi ng hol es
drilled therein to suppress unwanted spurious el ectro-nagnetic em ssions
fromthe various circuit elenments. A series of connection tabs 214 are
provided to allow power to be supplied to the circuit elenents 202 to 210
andto allow the IF. signal to be refeived as well as to allow a test
signal, that is, input _signal, to be applied to the test portion 210. The
connect i oXSSPERRE 242 thgmmppided §ilovmd -E%ﬁneé?‘}lﬁﬁstéb cpepgandtan | F out put

connect i oghkakl edBro Thyrdt ieutrpel dCearerdd ay t @l 2d8naditee Sapyes as the
output for. the sigpal generated as result of testing the o%eratlon of

the recei 78 PBFEIORFD AglS |9D066 0B BRER45% REHSBEZ (57985 7 208. it

will *-be apphecsaied tlaat chBert esipud pdetP43r diesthiidheinpol e of the
operation of the detector, that 1is, the local oscillator, the m xer and
the transmt ang é cei ye ant en as:. A tﬁzit si.gnal %'nne%tion tab 220 is 5
arrangdd to provid&PTh8 PEET® sTynat - 198t et B8 Portitor“216%F t he devi ce. -
Power is phppéi efetertidre |aodal produddd atzor DCI r eucpuR02sidreala pawer
connection_tab 222, The local oscil.lLator ci r%#it 2%%1 corg)ri SC?%E in a :
pref er r ed “ERBBUTTehP, “FCGFEHaEt P c PRtk 32973t sPBs&tt®18%d ad8ft to a pair
of strip Wongdd 22QiaadiPP8rthaivear ehd5r2@eived signal 122,. that
B is, on the RF input port of the mixer. This input signal

10 ' is a combination of the received signal 122 reflected

from static objects within the protected volume 108 and

signals generated within the detector 102 due to internal

reflections.

Referring to figure 2 there is shown in greater

15  detail ‘a circuit 200 for realising an embodiment of the
detector 102. The = circuit 200 comprises a local
‘oscillatér circuiﬁ 202, that is coupled, via a decoupling
capacitor 204, to a transmit antenna feed poxtion 206 and

a receive antenna portion 208 of the circuit. The device

20 also comprises a test po.r.tion 210, The various portions
202 to 210 are screened via appropriate planar
‘metalisations 212 hév;i.ng héles drilled ‘ theréin to
suppress - unwanted spurious electro-magnetic emisgions

from the various circuit elements.

25 A series of connection ‘tabs 214 are provided to
allow power to be supplied to the circuit elements 202 to
210 and to allow the IF signal to be received as well as
to allow a test signal, that is, input signal, to be
épplied to the test portion 210. The connection tabs 214
30 comprise a ground connection tab 216 and an IF. output
connection tab 218. The IF output connection tab 218
also serves as the output for the signal generated as a

-result of testing the operation of the receive portion



connected to one another via the.gate and drain of a FET t1&Agrils2006. Power
Is supplied to the transistor via the power connection tab 222 and a
resistor 230. The output of the transistor is coupled via the decoupling

capacitor 204 to the transmt and receive portions 206 and 208 where that.

power | valoszed in a predetermned ratio. The powerpCxaiBop/estsby a
mcrostrip line, 232 of the plane (not shown), preferably, to a pair, of
patch transmt portion 206 is coupled via a slot in a ground transmt
ant ennas (not shown) as is well knoywn within the art. An exanple. of a
detector within which 'enbodiments O0f the. present invention can be

|ncorporat ed. is._sho UK patent application no. 2253108, the content
of which 29% i ncdr pt egehé}parﬁc?.g’ye% Ekfburtﬁ’(?se"se t2g§ | 4%y, power is

coupl ed tpesdn €h®SkhdDe ! bBGEBé @befrﬂe:.ds:ecefvehaordet@at@sra anheorrespondi ng
slot in a, _gr ndj(cﬁ)ﬁﬁalne ﬁhom\)a%and an ass at ed pair_ _of patch

recei ve anten ;L PEr ca® g Epr Ry WREE Fe®Bf ode, i xer
236 of = 3Peddiore e&metmamrtumnta% smmyeaommldﬂomahhezm o¢al oscillator
via a_corres mcro |ne 238 an fromthe crostrip line"
053, T, BETBHEhTh B0 hden e (RE> ASPELr 67 (09 IRPREF POBOERDL ¢ ab. 218
for 19 Apzit 2F06tMO (iﬁyv&52454 PSﬂEéﬁBG.%;’ 05uPpLida f wet hetie plloeadsi ng by the
det ection, particul ar anal yser 128.
The test BRTTTATSIIBIePIY APerdA Bbains dmine Lo Bokpl 2 he ser i oo
arrangenment of a resistor 240 and 5 the test diode 242. The diode 242 is
di sposed wi t hiThe closel prexiiilayon ocarcehtuesr armmricesst rip - ki ne 244

preferred embodiment, a dielectric puck 224 disposed

10 adjacent to a pair of stxip lines 226 and 228 that are
“connected -to one another 'via the .gate and drain of a FET |

. transistor. Power is supplied to the 'trahsistor via the

- power connection tab 222 and a resistor 230. The output

of the transistor is coupled via the decoupling capacitor

15 204 to the transmit and receive portions 206 and 208
where that powei: is divided in a predetermined ratio..

The power carxied by ‘a ‘micrbstrip line 232 of the
transmit portion 206 is coupled via a slot in a ground-
plane (not shown), = preferably, to a- pair of' patch

20 . transmit antennas (not shown) as is well known within the
art. An -example- of a detector within which embodiments

- of the present invention.can be incorporated is shown in

- UK patent application:mno. GB225310§, the content of which

is incorporated herein for all purposes.

25 Similarly, power is coupled to a microstrip line 234
of the receive portion via a corresponding slot in a
ground plane (not shown) and an associated pair of patch

receive antennas (not shown).

~

It can be appreciated that the diode mixer 236 of

30 the receive portion 208 receives power from the Ilocal
oscillator via a correeponding microstrip line 238 and
also from the microstrip line 234. The output of the

‘mixer diode 236 is fed ‘to the IF -butput tab 218 for -




whi ch couples power fromthe receive mcrostrip line 234 18 Apnie20@cei ve RF
I nput of the diode mxer 236. . The diode 242 is positioned sufficiently
close to the 10 mcrostrip |ine conductor 244 such that, in the presence

of the input signal applied to the test signal connection tab-220, the
vari at i wo exsgisode 242 characteristics i s sufficientpcrocBoansros t he degree
of influence experienced by the electro-magnetic field of the signal being
coupled 15 fromthe receive mcrostrip line 234 to the receive RF input of
the diode mxer 236 in the vicinity §f mcrostrip line '244. In.a
preferred enbodi nent, the electro-magnetic field perturbatlon caused by

the changeyrcRa8i 8d6-& t spons plied 20 signal
i nparts at least g %aseﬁ%e d Cqseﬁé:’%%ﬁgﬁaﬁys‘g% i"(é:% Tﬂfﬁ) HEPYR crostrip
line 244. PAFtiRElATES odiw Ppsibhak 2yssaples. power to the RP port of the
m xer, that 1is,. the receive RF input of the diode mxer 236, a

correspondl ng mhasete@;laa RN $1 @t e t 5 mxer. It wll
be appreciated.in the atr)kgirnce of . ot |](E)L{rr11 Fﬁpgférgd gﬁﬁ TBS¥ice of the
recei ved SCYRELSBRi FHeaSeBbEpl érrangenent vef sporrestisthe t24@nsmid ted signal

that 8 he tilexefestti QiR R3G24per atrgs @oﬁeplﬁa&e ;LCLEtﬁfé 559‘%"&{\: 30 generates a
DC vol tage that is degendent upon the relative es and magnl t udes of '

‘the si gnal®s fFefHMIBLLY { f& |%05Pn6§%¢q>lr apsr mllcﬁpﬁtrpprtllaﬁd a4%e RF input

part of  whéchi xetplddepdwer @Al thedh@ckelvEagt @&{& 4,ant  of a
vect or sunmation of all Rlgnal S appear| ng gt eacéf %elﬁirfes% f‘OOG WO

03/ 052454 “BCTHER0PI 5766 tREut wetpdhes  dipsler anbsrexr bY36€ nf.| U8wci ng one of
those signable, as2inis hep@:ﬁ:fﬁfﬂa@ eRpedi Bl t hey phase. pf dile

10 microstrip line -conductor 244 such that, in the presence
of the imput signa_l_ applied to the test signal connection
"tab "220, the wvariation in diode 242 characteristics is
sufficient to vary the degr;ee of influence experienced by
A the electro-magnetic field of the signal being coupled
15 from_the‘receive microstrip line 234 to the receive RF
input of the diode mixer 236 in the viciniﬁy of
micnostri_p line 244. - In a preferred " embodiment, the
_electro-magnetic field perturbation caused by the change
in diode characteristics in response to the applied
20 signal imparts at least a phase change to the signal
'  carried by the m:r.crostrlp line 244. As the microstrip
line 244 couples power to the RF port of the mixer, that:
is, the receive RF ‘input of the ‘diode mixer 236, a
corresponding phase chnnge occurs at the RF pbrt of the

- 25 mixer.

It will be appreciated in the absence of motion,

that is, in the absence of the received signal being a
Doppler shifted version of the transmitted signal, that

the mixer diode 236 cperates as a phase detector which

30 generates a  DC voltagc that ie - dependent upon the
relative phases and magnitudes of the signals present at

the local oscillator.inpnt port and the RF input port of

the mixer. The two signals are -in fact each the resultant

of- a vector summation. o:f" all signals appearing at each of




resultant signal at the RF input port could be changed. | n9tprin2a06i s wil |
change .the DC voltage present on the IF 5 output tab 218. Preferably, the
test signal applied to the test signal . connection tab 220 is arranged to be
a TTL signal. (OV to +5V) at a frequency that is within the bandw dth of,
t he anpWdés@saiscont ai ned within the signal anal yser ¥rica®2031ed i S
connected to the I F output tab 218. For exanple, enbodinents nay use a
test signal having a frequency of 30Hz. The detection system 104 uses the
signal analyser 128 to-nonitor the, F output 218 to deternm ne whether or
15 not an intrusion into the protected vol ume 108 has been detected during
In,the event .that the signal

conventi opal eration of _the stem 100... ,

anal yser %gg or BPHER- t ﬁé?reg‘#? ng]gu's’ilbfr}uieﬁf%ngh@ﬂ?r oPEctEPSFol ume 108
has been sigh€ls edis tie tdiegpebfafvdd satbcidBenbst thetshddwe o atha 20 faul t
signal generator 130, to .produce | east, one .of a idi bl.e or visual alarm
si gnal vi &PReE Y pite i%iéuflcl’ieb.aﬁF ot RYE dftput® ‘#@ﬂ?ﬁ EBIHR% i on si gnal
for furthén tproceEsss ng 1y chboge eaai® vl taept pabsenntom|theentir e. However,
duri ng a tegt g'tml %f goper ation of the 25 detection system the signal
anal yser T28PSuppt] €s°an  appropriate test signal to the test signal

connection tab 220 during the normal operation of-the detector 102, that
i's, during thePrafamitlivonathe r &t tsigrhl eepplbed oper athengeasft t he

det ector  192nanEoslaialofahy 9%h 128530000810 SDNL UAES LI output tab

218 and in e absence 0 out pu al ~meet 1 ng predeterm ned
criteria, {OVheosi§Hal agna yiwequergyi bbat uts swibleiml tipen panduidtdener at or 130

to producgea daul i iindicald Abrthgheh tihih9 BRI 141006 A YA AR,052454
b Coop) Syl dmdTEiRs Worited) : : 3
10 128 that is connected to the IF output tab 218. For
example, embodiments may use a test signal having a

frequency of 30Hz.

The detection system 104 uses the signal analyser &

128 to.monitor the IF output 218 to determine whether or

15 not an intrusion into ,the protected wvolume 108 has been
detected during conventional operation of the system 100;

In the event that the signal analyser 128 determines that

an intrusion into the protected 'voluﬁe 108 'has - been
detected, the signal analyser 128 instructs the alarm-

20 fault signal generatorr130 to produce at least one of an
audible or wvisual alarm signal via the output device 110.

‘or to output an  alarm condition signal for Ffurther

processing by, for example, a central control centre.

However, during a test mode of operation of the

25 detection system, the signal analyser 128 supplies an
appropriate test éignal to the test signal connection"tab

220 during the normal operation of the detector 102, that

is, during the conventional transmit and receive
6perations of the detector 102. The signal analyser 128,

30 -again, monitors the IF output tab 218 and in the  absence
of the IF output signal meeting predetermined criteria,

the signal analyser 128 instructs the alarm-fault

-generator 130 to produce a fault indication signal that



10 is output via a fault indicator. 138. it will be appredigatmitl2oétat the
testing preferably takes place in the absence of notion of a body within
the protected volune. The predeterm ned criteria include the magnitude of
the I F signal being disposed above or below a particular threshold. The
faul t | b @akien signal can equally well or additi onsdiigsobes7edt put to a
central control centre. Preferably, the test signal generated in the 10
enbodi ments of the present invention does not saturate 15 any IF anplifiers
that may be present. For exanple, t - input signal may. be arranged to
produce a 3VPk_pk signal at the out Ut of the |F amplifier. It will be
appreciated that the signal the mxer wll_vary, according to

whet her ortSnoPUERYbbLj ¥R~ éht gr""é‘&?he’- OFedl¥dt ume It THatEf ik, by
appl yi ng tdi@rbeﬁhtédgﬂb&hjatal‘tdlel omé@mgf QPreXer@®liyatis rgimcan antici pated

peak-t o- pe val t age ou .Sl gn romthe |F anplifiers, a change in the
presence' %’(?r %ﬁ?égﬁ fmog‘&oﬁlbjc?c w%f’ﬁ'iﬁ’n Y ot Ret BHO%‘F’iﬁfQ may. 20 be
det ect ed. ﬂmmef or ghei ﬁr&ﬂeﬂémrrﬁ:medeﬁﬁcﬁztérfa piﬁmeed:h\eoknugmm becones
statio ary testl I|ed r than th nltorlng system
det ect | q%e EntEglpﬁf%ﬂa %W%£ gherpe qWﬁn °50I§§g£ | &el, a new
vol t age I qu:ltlmllhrbecl-detshonéd Tire charge iﬁdidm:ﬂ:ﬁu veigmge @Hovi des an :
i ndi cation that the scene has..changed, hat t hat one or fe objects
have been %@%Vedw? S PR GHIERdY 0% tqll’é:pblrtot 2t & VBT Eﬁl since the
| ast- i nvestargfabil onehyré he nonitoring system 1.04. 30 Advantageously, the
correct operation or otherwise of the detector 102 can be .nonitored in a

predet erm ned Preferably; the test signal generated in the
10 embodlments of . the present invention does not saturate
any IF amplifiers  that may be present. For example, the
' 1npf1"E signal may be arranged to produce a 3Vppx signal at
the output of the IF amplifier. It will be appreciated
that the signal output by the mixer will vary according |
15 to whether or ‘not an object enters the protected volume.
Therefore, by applying the test signal and looking for a
deviation from an .azitic.ipated peak-tojpeak voltage output
signal from the IF amplifiers, a change in the presence’
or otherwise. of an object within the protected volume may .
20 be detected. * Therefore, if an object entérs a protected
wvolume and becomes - stationary, ‘when the testiﬁg is
applied, rather than the monitdring system detecting the
‘anticipated, or previous equilibrium, voltag.e,‘le'\rél, a
' new.voltage level will be detected. The chénge in the
25 voltage provides  amn indication that the scene has
:changed, that  is; that one or more objects have been
removed from or introduced into the protected volume
since the last investigation by the monitoring system
104.

30 ' Advantageously, the correct operation ox otherwise
of the detector 102 can be monitored in a predetermined
and controlled manner and also in the absence of external
test equipment that is conventionally uged to monitor
l'such operation. |




and controlled manner and al so in the absence of external t8gprie2pd6pment
that is conventionally used to nonitor such operation. 19 April 2006 WO
03/ 052454 PCT/ GB02/ 05796 11 Figure 3 illustrates a detector 300 for use in
such a notion detection systemin accordance with a further enbodi nent.
The det a0 @/05330 of figure 3 is substantially sim | aCweBwlsms of figure 2,
with like reference nunerals being associated with |ike elenents, which
perform substantially the same functions. Figure 3 illustrates a number of
possi bl e positions for the |oading.device, that is, the diode, in
preferred enbodinents. It can be appreciated that the di ode can be

positioned at Y L.on associ ated w.th the., RF

recei ve path aﬁgﬁ% %ddflt4%%%1ttegl %C?FFS‘ﬁéoﬁDg%ﬁsa%%F D7 A &%t ed wi t h

the | ocal a osgiidnatdatesitdonl systhn- dme siddridadcen wibd ar t fwtdHer real i se

t hat thes%mgbggﬁgngay be fel ec&%iygé]%ofjsegooor c)fsel rregt‘l vel y3prQV| ded as part
see

of. .the circu as t hey erefore ne’nodlmens t he
moni t or.i ngubsyanehshas Sh@lb?-)"tl r ofhaisi n§ di‘-l@ume nor ewdktbdesiken a testing

*procecsire eLBeh gk Nt 20tk SEUELA! Laodfif i, ] OflAs, PEsLALans DL-2 and

D1-3 adjacent to 20 mcrostrip are use prow ‘ncr eased
~ I oadi ng oWhichaperfernstilistapiial Tnetll crrmepSanckdnns D1- E:Lsamb Dl 5

adj acent . 3911, 4 rrgeg ve | uence on
the RF si ina Qggétﬁgz%hrrgﬁ%e% tﬁg e‘Igog@ﬂ;'ll%e nélﬁhglﬂédl ode p('}'%lrtlon D1-1

‘i s adj aceread2Bgt odgRéce %lF-a‘% hel xtheT\/\él@Fi‘l@de Posi preFrrrade provi ded
adj acent teAubRenbks | NP caBseappsei A% 3HRLDENE alduPled, 1 eferably,

10 positioned at one of five . locations Dl-1 to Di-5
associated with the RF receive path and ‘two additiomal
Jlocations - D1-6 and D1-7 associated with the local
oscillator signal path. ‘One skilled in the axt will
realise that these diodes may be selectively used. or

15 selectiveiy provided as  part of the circuit as they see
fit.  Therefore, in some embodiments, the monii;oring'
system has the option of using one or more diodes in a
testing procedure both jointly and severally. The two
diodes positions D1-2 and D1-3 adjacent to the RF

20 microstrip. 244 are used to provide increased loading on
that microstrip 244. Thg diode 'positions D1-4 and D1-5
adjacent to the slot 234 are arranged to have a

- significant influence on the RF gignal passing through
the slot. The final RF diode pomtlon D1-1 is adjacent .
25 to the “U” of the mixer.

Two diode positions are provi-déd “adjacent to the IO
input. These positions are D1-6 and D1-7. Prefei:ably, ‘

these diode positions are orthogonal to each other.

_ The diodes in the various positions‘ may be used
30 jointly or =severally in testing the detector or

investigating the protected volume.

Tt will be appreciated that a conventional diode,

such as a BAS 16, can’ be used  in the preferred




t hese di ode positions are orthogonal to each other. The di otkesprilre00be
various positions may be used 30 jointly or severally in testing the
detector or investigating the protected volune. It will be appreciated
that a conventional diode, such as a BAS 16, cane be used in the preferred
19 Apri WQ@@p5245%\0 03/ 052454 PCT/ GB02/ 05796 12 enbodiravgroz/osiesmever, the
enbodi nents are not restricted to such an arrangenent. Enbodi nents can
equal ly well be realised in which other devices could be used such as,

for exanple, a mcrowave diode, a FEI, a further m xer or the |ike,
providing the. characteristics of the device vary in response to an

applied tes ignal in_such a nner. t o, I nfl uencethe el.ectr.o-magnetic
field car ?f"%‘aglrg?;’attg‘ne FPUPBsT ¢ ‘gl%? i‘?{@soéélﬁglef*ﬁ% ﬁeilﬁ%—rjtmﬁtxf rossth xer .

Al t hough tbesabhven eahodigeaent . haEebbédinemies ardrbednbl 1y welieber ence to
~detecting_novenent . within a protected vol .4 the e | nyention is not
lim'ted taegﬁiﬁe na Ef?Ca??%%? ﬁ%s%ﬁ?é)%é?%%ﬁ?%c?ggédggﬁhté%ée skilled in
‘the art tlHlat themplyvent mdorosaegudidde appFETabheftothest atixee wot i on bet ween

the detectr and _a hody . h 1 hady. e stati ry t he detector
i's nng%ngkg? gb%ﬁ’tB@gﬁggggéhgﬂﬁ%tgg%%gbare%§%§ﬁnd§%e?§§iJggﬁgeeach ot her
The -abovevenpodimergspdnsee trecandeppiliddd tapth sicekdr eitesweh adevi ce t hat

i nf | uenceg, Qe progi fi es CEhE O BENR haghLELd £AETA etbuby e
conductorﬁaﬁﬁe%g%%_%%Sﬁg?%??géig%é % ectrp-%ggnetgc ener gy asea m cr owave
osci | | at obywola dnfexosgxappl dneatta ddst RRoinpult &t ithealiyeror not to a
sufficientdegree to influence the field carried by the conductor. However,

it will be apRied@retidaipSrosdipEiinentt HR&ePnasant désyamddon can
© 10 wifh reference tofdetecting movement within a protected
. volume, the pregent invention is not limited to such an
‘applic¢ation. It will be appreciated by those gkilled in
the art that the invention is equally -applicable to
. relative motion between the detector and a body whether
' 15 the body .is stationary and the-detector is‘moving or both

the body and detector are moving relative to each other:

The &above embodiments have Dbeen described with
reference to a device that influences or modifies the
electro-magnetic-field carried by the conductor. It does

20. not radiate electro-magnetic ,energy‘ as a microwave
oscillator would for-exampie, at least not intentionally
or not to ‘a sufficient degree to influence the field
. ¢arried by the conductor. However, it. will be
appreciated that embodiments of the present invention can

25  be realised in which the device does radiate an electro-
magnetic £field, .in Lresponsel to an ‘input gignal ot
otherwise, which influences the signal or electro-
magnetic field present at ' the RF input port of the mixer.
The field present at that ‘port will be generated by

30 superposition of the generated field and the received RF
field. This superpoéitidn. may be in addition to the
influencing of the fielﬁ~described above in the preferred -

embodimenta,



25 be realised in which the device does radiate an el ectro tTgmdit2006fi el d,

I n response to an input signal or otherw se, which influences the signal
or electro- nmagnetic field present at .the RF input port of the mxer. The
field present at that port will be generated by 30 superposition of the
gener at a¥0 03/082444 and the received RF field. This suparqusBiiesms may be in
addition to the influencing of the field described above in the preferred
enbodi nents. 19 April 2006 WD 03/052454 PCT/ GB02/ 05796 13 Although the
above enbodi ments have been described with reference to influencing the RF
signal, enbodinents are. not limted to such arran’gérrents Enbodi nents can
equal 'y wel | realls | C e d| S iciently

cl ose to one (?)f%tthﬁélgi&t %gllre %Bégrq’loestrl p%lj’gl(?ér}eﬂég b%%gl %e%ﬂ%ér to

i nf | uencewktlecteimmmgeetticc infilyrabing athe erF b?lgIltﬂ-)'be ¢rilpreimengsi n, any such
| nfluence i | hopagiheela! tt%e'e{uahn f22H800E LD, | NSrclidencS | 907 of the IF

port of t fie” m'Xer . evice ma di sposed so as to
i'nf | uenceeghsl i g-fﬁ';illls b%mﬂlééeﬁylﬂhﬁhi@@ath%s@‘m%ﬁ oTFS rAEnesedi p |ine that

| eads o 0 Liteed Sale19SChldad! o RO & e SR miroder¥plhidbl uencing the
characterlstlcs i ne, e return loss or reflection coefficients
for this leadinmy W ltEhe nfhiketcedo THlUpACEUr RLCRBYO tEAERSEC -

correspongiﬁgaygar I@éfﬁ@.ﬂ | iyt henegavershan | ossy é_)_][nt heafy X@fuchThat s, if
the conversion |l oss of the mxer varies due to t i nfl Uence exerted by

the di odel’@f\llﬂW%é‘ﬁdGct“&nlf?ﬁ'éanﬁ%lfd@lcﬁlt?ﬁﬁn% FheEher PEPRE due to the
m xer act bﬂ@nﬁ 8f Z_Qthi@e Sate o gnahgixdher e ros N eRthew thin the

- 10 déviCE-may be disposed so as to influence the signals

carried by the local oscillator microstrip line that
‘leads to the local oscillator port of the mixer. By
inflﬁéncing the characteristics of this line, the return
loss or 'reflection; coefficients for this line may be
15 influenced. This, in turn, may lead to corresponding
variations in the conversion loss for the mixer, That
ig, if the conversion 10ss of the mixer varies due to the
influence exerted by the diode on the cdﬁductor, then the
dc output'at the IF port; due to the nmixer acting ags a
20 phase détector, when there is no movement within the
protected -volume, will also vary thereby providing an

indication that the detector is fﬁnctioning correctly.

Tﬁe reader's attention is directed to all papers and

documents which are filed conéur;ently with or previous

- 25 to this specification in tonnection with this application
and which are open- to public inspection with this
spécification, and;the conitents of all such papers .and

documents are incorporated herein by reference.

All of the features disclosed in this specification

30 (including any . accompanying claims, abstract and
drawings) and/or"all of the steps’ of any method or
process so diséloéed, may be combined in any combination,
except combinations where at least some of such fea;ures

and/or steps are mutually exclusive.



protected volune, will also vary thereby providing an i ndit@apriba0ethat t he
detector is functioning correctly. The reader's attention is directed to
all papers and docunments which are filed concurrently with or previous 25
to this specification in connection with this application and which are
open t owuslos2e54 nspection with this specification, darci/gBwerontents of al
such papers and docunents are incorporated herein by reference. Al of the
features disclosed in this specification 30 (including any. acconpanyi ng
clains, abstract and drawi ngs) and/qr, all of the steps of any nethod or
process so disclosed, may be conbi ned in any conbi nati on, except

nbi nat i \ h .f eat ( :
mitually oxol UBE “FseRBRk SI0BetoRR0n 5t AR PR S HENERM S ach
feature dildoFbedingn wiwys specPmparatingn ¢labhudi ngbahyasecompehyi ng
clainms, a %B{ui‘ﬁ%%ﬁ’}ﬁa -.dﬂé“’ﬁéeﬁﬂ%):eﬁaﬁybflﬁémﬁﬁ% Byagh L&t Nalipig,d eat ur es
the sane, e&ﬁ t or ar

servi ng ivale Ssim purpose, unless expressly stated
ot herw se thghgame yne@sivachgnte 931 $isi bae doummase, widd esgagtpresfi e di scl osed

i s ones exapt8aoNl-nRl-wide gener ifyaeri egn s Lquiyaleior sidfadgar features.
The invention is not restricted to the details of° any foregoin

enbodi nenc§herrése nieath okrabiendd seboany 10 AR eprxafele oimlanypihovel
conbi nat i @NgefbribesdBRtdlES eqldi o641 Qe Bikll Sr shapidregat i on (i ncl uding
any acconpanying clains, abstract and drawi ngs), or to any novel one, or
any novel conbjnation, of the steps of am%tege%hod or(PrOQ?%s<§§ d[sclosed.

19" April 2006 “WD 08VBB2AZA PETFER0ZEE5TS o the detai

any foregoing embodiments. The invention extends to any

10 .. novel oné; or any‘ novel combination, of the features
- disclosed in this  specification {including any
“acconmpanying claims, abstract and drawings), or to any
novel one, or any novel combination, of the steps of any

method or process so disclosed.




15 CLAIMS 10 signal, a variable |oad on the conductor to thersghiy2dos A
detector conprising a mxer for conbining at least the first and second
el-ectro-magnetic signals to 5 produce a conbi ned signal having a
predeterm ned characteristic; a first conductor for coupling at |east’
the firswoasesso-magnetic signal to the mxer; and mrEBiosss di sposed
relative to the conductor, to inpose, in response to an input -vary at

| east one of the phase and nmagnitude of the first electro-nmagnetic signal;
the variation being manifested. in %he predet erm ned characteristic of

t he conbined signal. 15 2. A detectgr as clainmed in claim1, in which the
device is physically unconnected w_th the conductor. 3. A detector as
clainmed in either of claims | and “2A™Pn which the device is operable to
change the phase of the first electro-magnetic signal. 20 4. A detector as
clainmed in any preceding claim in which the device conprises a

sem -conductor device, preferably a diode. 25 30 5. A detector as cl ained

in any precedipg,cl ai urth oppri.si i . tqr_.for
generat i ng' th fiﬁ%‘ﬁ'ftrgsrl gér?g\%.l_‘lggné %g?%%?%%ogsiogﬁg#}ﬁ%%ﬁf%ftpr ecedi ng
claim furthetheonpimssi ngnd tseansdeiesi@ctirormageeisiv t siiggalanda ecei vi ng
el ect ro- magnet %oéﬁé’@alas'c%mbﬁte%et Sf%l?él a%a%ﬂ%rredd gg &é@%%]gh n which the
transcei ver conprises. at Teast one Of a transmt 19 iprl
: - . characteristic; a first conductor for coupling at
least” the first electro-magnetic signal to the
© ~mixer;  and a device, dispoged relative _to- the
" conductor, to impose, in response to an input
10 .. gignal, a variable load on the conductor to thereby
‘ “-yary at 1§ast one of the phase and magnitude of the
first electro-magnetic signal; the variation being
manifested in the predetermined characteristic of

the combined signal.

: 15 2. A detector as claimed in ciaim 1, in which the

device is physically unconnected with the conductor.

3. B detector as claimed in either of claims 1 and 2,
in ‘which the device is operable to change the phase

of the first electro-magnetic:.signal.

20 4. A detector as claimed in any preceding claim, in
“which the device comprises a semi-conductor device,

preferably a diode.

5. A detector as claimed in any preceding claim,
further comprising a signal generator for generating

25 the input signal.

&, A detector as, claimed in any preceding claim,
further comprising  a transceiver for transmitting

and receiving electro-magnetic signals.

7. - A detector as claimed in ¢laim 6, in which the

30 transceiver comprises at least one of a transmit




WO 03/ 052454 PCT/ GB02/ 05796 16 antenna and a recei ve ant en9aAdrib2006
transmtting an electro-magnetic signal and receiving a received signal
respectively; the received signal being derived fromthe transmtted

el ectro-magnetic 5 signal. A detector as clained in claim7, in which the
first love@baseaso- magnetic signal is derived fromthe ET/gBodesmect or as
claimed in claim7; in which the first electro-magnetic signal is derived
fromthe received signal. transmtted signal. 10. A detector as clainmed in
any of claims 7 to 9, in which the;second signal is derived fromthe
received signal. 15 11. A detector as claimed in any of claims 7 to 9, in
‘whi,.ch the second Si naI is derived froman sci | eperating the
Cranemi ¢ s; gndiicesga] 2odh HeEREVET® a8 er A doT n KA S EEW et ai m

- further corrprlesllemg:m aagﬂaitlcan&h.ymait famd mueicedving a hegmeddeter m ned

characteristic of the conbl g o.det n cey t operation
or otherw se ) I §§§PESn%V ]r}(imeﬁ of ﬁ'u & etﬁlect%org%g% %/i tector as
clained in cl adewit®d i nfxbich thiee atrahswisttedne eleprp-nagrgtic| east one of

rr§ 25 trgnsmtter oscillator ."and receive portion. 14. A detector as
cI aimed in any pgrnecedl ng claim in which the device does not radiate an

el ectro- _magnetl c field in response to the i nput signal. 15, A detector as
clained i A. any dfteasttairngs| claimed im claim 7; in which the first

lectro-magnetlc gignal is derived from the recelved

s:.gnal
_ '9.” A detector as claimed in claim 7, in which the first
10 : electre-magnetic 81gna1 iz derived from the

~—transmitted s:.gnal

10. A detector as claimed in any of claims 7 to 9, in
‘which the second signal is derived from the received

signal.

15 11. A detectbr as c_laime_d in any of claims 7 to 9, in
“which the second signal is derived from an

‘oscillator for generating the transmit signal.

12. B . detector -as claimed in any preceding . claim,

' further comprtising a signal analyser for monitoring

20 - ' the ‘predetermined characteristic of the combined
s:.gnal to detei"mine the correct operation or

otherwise of at least one- element of the detector.

13. A detector as claimed in claim 12, in which the at
least ome element 1s at ‘least - cne of a mixer,

25 . - transmitter, osc1llator and receive portion.

14. A detector as claimed in any preceding claim, in
which the device ‘does not radiate an electro-

magnetic field in response to the input signal.

i5. A detector as cla:Lmed in any of claims 1 to 14, in

30 which the devzce is arranged to radiate an electro-



30 which the device,' is, arranged to radiate an el ectro 1919\ppiil200606 WO
03/ 052454 PCT/ GB02/ 05796 17 megnetic field in response to the input signal.

16. A detector as clained in any preceding claim in which the conductor
Is an RF conductor leading to an RF port of the mxer and the first

el ectro-wmepms4s¢ 5 signal is an RF signal.' 17. A detecweBozasmel ai med in
any preceding claim in which the conductor is a |ocal oscillator
conductor leading to a local oscillator RF port of the mxer and the
first electro-magnetic signal is a hgcal 10 oscillator signal. 15 18. A
detector device as clainmed in claim17 in which the device is operable, in

response to the input _csi ' UEOCEL 2 1 LRV & |,90_ | oss of the m xer

19... A detect d?a%lf%écaﬁﬁﬁga%na%e% ggl%%i ggd&ﬁ%r;el n w tlﬁ ref erence to and/ or

as illustrated in the acconpanyi ng drawi ngs. 20. A notion detection system
n

conpri singéa det detertas asl alpdaetn ianyoRY ePEEFAGLRY aCARIB4. 1A et hod of
operat ng a mojianh dsieeihAlodey | £ IS dokiaaktyr asedengy iedaher el n with
ng

reference to and/or as_ illustrated in the acconpanyi rawi ngs. 22. A
met hod of oper®¥ iperta efetidhs orizednisiths £1Fcke SLEGFTROMFINMT at | east

first @nd secogggrglecitsr @n BROBEdA:L signals to produce a conbi ned si gnal
having .a predeterm ned characteristic; a first conductor for coupling at

| east the first el ectro-m net_JL C, %i glnal to the m.,xer; and. a .devi ce, .
di sposed }graPQVQetector ag claime n any preceding’ clalm, 1in

which the conductor is a local oscillator conductor

leading to a local oscillator RF port of the mixer

and the first electro-magnetic signal is a ‘local
10 oscillator signal.

18. A detector device as claimed in claim 17 in which
the device is operable, in zresponse to the input

signal, to influence a. conversion losg of the mixer

19. . A detéctor substantially as described - herein with
15 reference to and/or as  illustrated in the

‘accompanying drawings.

20. A motion detection systém comprisimg a detedtor as

claimed in any preceding claim.

21.. A method of operating a ‘motion’ detection device
20  ° substantially as described herein with reference to

and/or as illustrated in the accompanying drawings.

22. A method of operatingra detector comprisging a mixer
for combining - at least first ~and second electro-
magnetic signals to produce a combined signal having

25 a pfedetermined 'characteristic; a first condudtor
for coupiing at least the first electro-magnetic
signal to the mixer; and. a device, disposed relative
to the conductor, to impose, in'response'tO-an input
gignal, a variable loadlon the conductor to thereby

30 vary at least one of the.phase and magnitgde'of the

first electro-magnetic signal; the wvariation being



to the conductor, to inpose, in response to an input signalgAgril\eaos abl e

| oad on the conductor to thereby 30 vary at | east one of the.phase and
magni tude of the first electro-magnetic signal; the variation being 19
April 2006 WD 03/052454 PCT/ GB02/ 05796 18 nmnifested in the predeterni ned
char act 8YQ 8¥is¢56f t he conbi ned signal; the nethod camwemzasys he steps of
generating first and second el ectromagnetic signals; applying the input
signal to the device to 5 vary the |oad i nposed by the device on the
conductor; and deriving a neasure ofig he correct operation or otherw se
fromthe conmbined signal. 23. A nmethod as, clainmed in claim22, in which

the first el eghnoraghali ¢nsigpal pféd@téﬁ:ﬁ%\aedcﬁréd%ht%d @ the second
el ectromagnetic signal ,is a |ocal oscillator signa . A nethod as

claimed in eitkBg gpnbingdsiznadpngthbs, me?hpqurwrtlﬁénﬁr*é@%t@?aﬁmed

characteristicoks eRBaseingharagderigld ¢ sdkondd AcmibBaggascd aimed in
any. of clains 22 to_24 in _which the mxer is operable as a phase detector.

26. ‘A net hod a§19’(??e?neﬂpli’]|¥’é’ﬁy thgr igpyFngignal ot?St#l%r@?l‘é?c%d?ﬁ)rl sing the

step of operatiagyt hehdevieed LfpsQsPONSE tehd hegéviud hrnalne to produce
a' 20 predetern1 ed C|rcugh condi tion exgerlenced by at | east one of the

first and secoﬁ'an ELeT bnBgfe O IVIRGnA sMedre REt HOW aSOEF2ftred in clai m
26, in which. tbperatbseter richegwise Ciitdm a®@dcbinbinéd Hiym@pen circuit

23. " A method as claimed in claim 22, in which the first
electromagnetic signal is a received RF signal and
10 "~ the second electromagnetic signal is a local

oscillator signal.

24. . A method as claimed in eithér of claims 22 and 23,
in which the predetermined characteristic is a phase

characteristic.

‘15 25. A method as claimed in any of claims 22 to 24 in

which the mixer is operable as a phase detector.

26. A wethod as ‘claimed in any. of claims' 22 to 25
further comprisir_lg.. the step of ope:;atiné the device,

in response to - the input signal, to produce a

20 predetermined circuit c"ondiiiion | experienced by at
~least one of the : flrst and second electromagnetlc :

s:.gnal s.

27. A method as claimed in claim 26, in which the
predetermined circuit condition is an open circuit

25 condition.

28. A method as claimed in claim 26, in which the
predetermined circuit condition is a closed circuit

condition,

29. A wmethod as claimed in any of claims 22 to 28,
30 _ further comprising the step of applying the input

signal to influence a performance characteristic of




25 condition. 28. A nethod as clained in claim26, in which19rgrit 2006
predetermned circuit condition is a closed circuit condition. 29. A
method as clainmed in any of clainms 22 to 28, 30 further conprising the
step of applying the input signal to influence a performance characteristic
of 19 Awo b3/@0B36 WO 03/ 052454 PCT/ GB02/ 05796 19 t he moimxe®02/0806¢ A net hod as
claimed in claim?29 in which the performance characteristic is a
conversion loss. 31. A nethod as clainmed in any of clainms 22 to 30, in 5
whi ch the detector conprises a seconggconductor for coupling at |east the
first electro-magnetic signal to the mxer; and a second device, disposed
rel ative to the.SgeEed conductor, to inpose, in response to a second

i nput signal, a variable load on the 10 conductor to thereby vary at |east
one of the phase and gnitude of the first electro-magnetjc signal; the
Vari ati on Bei ngh niRFRGSU A | IPRBSDr clbt GRmeds? o alaFPst PRl { he
conmbi ned si gnalgerfbemaéd atharfadtbRest COMY iSideaveheish efpgy. appl ying the
second 15 input signal to. the. device to vary the | oad inposed by the

devi ce on j.he condugtor. 32.. A thod as clained in.claim31, further
conpri si ngstl‘t hé sf‘f%‘%‘ogf A I HE TGS ;}naﬁﬁ’lyyﬁfg <frﬁer‘laemlsi rzé %dgol'set%nd i nput
- signals to thewtéehcehandesecomd clemprises?@ reezjpadt icoaliyct38. £&enmet hod as
claimed in eitherolngl ak M2l A0l 381 ral NePLER HELEES! s3gaPeC0Nd

"to the mixer; and a second device, disposed relative

to the second conductor, to impose, in response to a
second input - signal, a variable 1load -on the
10 ' -conductor ‘to thereby wvary at least one of the phase
' ~and magnitude of the first electro-magnetic signal;
the variation being manifested in the predetefmined
characteristic of the combined signal; the method
further’gomprising the step of applying the second
15 input signal to.the. device to vary the load imposed
"by the device on ﬁhe conductor. | '

32. A method as-claimed.in claim 31, further‘comprising
the step of. selectively applying the first and
- second input signals to the device and second device

20 respectively.

33. A .method aé_claimed in either of claims 31 and 32,
in which the first and second conductors are one and

the same.

34. A method of detecting the presénce of an object

25 ~ within a monitored volume using a detector as
claimed in any of claims 1 to 19; the wmethod
comprising the steps of generating first and second
electromagnetic gignals; applying "a first Input

‘signal to the device to vary the 1oad-imposed_by the

30 device on the conductor; storing first data
-representing at Jleast one -<characteristic of the

combined sigmal; applying a second input signal to



34. A nethod of detecting the presence of an object 25 w t19Aprih20@hi t or ed
vol ume using a detector as 30 clainmed in any of clains 1 to 19; the nethod
conprising the steps of generating first and second el ectronagnetic
signals; applying- a first input signal to the device to vary the | oad

i nposed W 0¥H454 devi ce on the conductor; storing firskCHEBBASPepresenting
at |l east one -characteristic of the conbined signal; applying a second

i nput signal to 19 April 2006 WO 03/052454 PCT/ GB02/05796 20 the device to
vary the |l oad i nposed by the device2®n the conductor; storing second data
representing at |east one characteristic of the conbined signal;

conparing the e slevdpd secwarly ddtea lbaddeipsted Hey yireeslendeeoonot herw se of

the object within the. protected.val ..and _determ.nin ther or not the
obj ect is prest ??Qﬂﬁ#ﬁ%f'c&ﬁﬁ%?% o%gggFﬁe%ﬁoa 5@%%§F%%ggfngglain134, in
- whi ch the firsteastndosecansiragpetrisiignabg adrle sebsbaned aldignaldentical . A
‘et hod of Ope&%@i@%iﬁ dqﬁﬁﬁt - éﬂgéégd & dgécEEQggthg%ﬁin. A net hod
of operating a &ec r Substantially as estribed herern w ref erence

to and/ or as -phdagsiceat ed i othdyarisgccobpdid ngbdeahi ngsthin the '

protected volume; and determining whether or not the

- object is present from the comparison.

35. A method as claimed in claim 34, in which the first
and second - input signals are substantially

10 " identical.

- 36. _A method of operating a detector substantially as

described herein.

37. A method of operating a detector substantially as
described herein with reference to and/or as

15 - illustrated in the 'aécompanying drawings.



