WO 03/ 052454 PCT/ GB02/ 05796 MOTI ON DETECTOR Field of the Invention The
present invention relates to a detector and, nore particularly, to such a

det ect or wormpns=isfag a sel f- 5 diagnosis capability. BackgroearaBorosthe
I nvention Present day notion detectors rely upon the Doppl er

is well known within the art, to detect the presence of a noving obj

within a protected vol une or

principle, as

ect

10 volune to be surveyed. Conventionally, such

notion detectors use at |east ni@&ﬁﬂﬁwgﬁggggpplogy, that is, typically
e n

X-band or

K-Band signals transmt

received via a transceiver.

Post-reception, the received signals are suitably processed to ident

the presence 15 of a Doppl er signal

ify

that can be attributed to novenent

within the protected- Nl ti=nfRebAati vely sensitive devices such as, for
i X€er, i ypically takes the formof a m xer diode, can

be easily damaged by inappropriate handling or 20 excessive signal
strengths. Ther ef@? e P& heddyensine ¥akaFes n the of aBerFeatPdn anfl

install ati opopd ﬁQEtiHﬁ&EQ@yQFE@PQ&&ﬁh it@@&é@@éﬁnebagragxg§U%b e,

exanpl e,

m xer di odes nmay, post-instal

t

ation, be inappropriate posed to

t he
t he

si gnal s5or HbENPES t PRy ieduse damage. It 25 will be appreciated that
any such damage nmay, in the worst case, prevent the notion detector
operating goLkSeLhYal Pot bRL, Thi-em ibg perspective of the output of
m xer di ode, there Wit be no change n the signal due to any Doppler
shifted received signal. 30 Alternatively, the performance of the m xer

di ode may be

which reducesithe,peNshti Ykt we® kREwADLLEOR 1dELEt @t | to detect the

10

15

20

25

30

presence of a moving object within a protected volume or
volume to be surveyed. Conventionally, such motion
detectors use at least microwave technology, that is,
typically X-band or K-Band signals transmitted and
received via a transceiver. Post-reception, the received
signals are suitably processed to identify the presence
of a Doppler signal that can be attributed to movement

within the protected volume.

Relatively sensitive devices such as, for example,

the mixer, which typically takes the form of a mixer

from
t he

defFagRati flagofP s s8eEREECFE FiedduceBoRX EdSsiRRPmdi B e,

diode, can be easily damaged by inappropriate handling or

excessive signal strengths. Therefore, care needs to be
taken in the fabrication and the installation of the

motion detectors. Notwithstanding any such care, the

mixer diocdes may, post-installation, be inappropriately.

exposed to signals or handling that may cause damage. It
will Dbe appreciated that any such damage may, in the
worst case, prevent the motion detector from operating
correctly 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.
Alternatively, the performance of the mixer diode may be
degraded in some way so that it produces excessive noise,

which reduces the sensitivity of the motion detector.



WO 03/ 052454 PCT/ GB02/05796 2 It is an object of the present invention at
|l east to mtigate sone of the problens of the prior art. Sunmary of

| nvent i orwAasosdshngly, a first aspect of enbodi mnents of tR€T/@BopoE®ENt

i nvention provides a detector conprising a mxer for conbining at | east
the first and second el ectro- nmagnetic signals to produce a conbi ned signal
having a predeterm ned characteristic;, a conductor for coupling at | east
the first electro-magnetic signal to the m xer; and 10 a device, disposed’

relative to the conductor, to in%) se, in resgonse to an inpu.it signal, a
variabl e | oad ot He adricRitedr e RBGSGRrF yIBYSREASE Gfe 16RSthd Phase

and magni tmi(iqc_%tet hedd 't e gdrdbirmgnedd i ghalor the:, vari ation being
mani fested in the predeterm ned 15 characteristic of the conbined signal.
Preferably, enbodinents provide a detector a detector in which the device
i s physi caldYiaicomfecBER543h t he conductor. Alternative embodinents are
provided 1in which the device is physically connected with the 20

conductor. Pref excddnairaflenbadi merdt | sspeeyi defl efvddiekdde odewree
conprises a sem -conductor device, disposed adjacent to, the conductor

carryi my t RFFISEt SPGRRFLOTt PYRVEASHe 2a i SG @e dCPHRT T Fhed s émimiaSiduct or

devi ce shouldd- 22h@iRasit | gpedi sadi | &Nt kY rekbosgnd o ddeor@NAIE TS0 as
to be able to influence the electro-magnetic field_of the _ signal being
carri ed by amEifdusigralen & pPEPEYFed enbodPieat, sitmafegheripg 2

influence Gxedied-ihddeclevh e aEd £3; WAt BoNahbabLORS R i 30
signal. Preferably, the input signal is nodulated_at a predetermned
frequency. Raspridirteinshedl erefoeheynekic signal to the mixer; and

10 a device, disposed relative to the conductor, to impose,
in response to an input signal, a variable load on the
conductor to thereby wvary at least one of the phase and
magnitude of the first electro—magﬁetic gsignal; . the
variation being manifested in the predetermined

15 characteristic of the combined signal.

Preferably, embodiments provide a detector a
detector in which the device is physically unconnected
with the conductor. Alternative émbodiments are provided
in which the device is physically connected with the

20 conductor.

Pfeferably, an embodiment is provided in which the
device comprises a semi-conductor device disposed
adjacent to the conductor carrying the first signal. It
will be appreciated that the semi-conductor device should

25 be positioned 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

exerted by the device varies with variations in the input

30 signal. Preferably, the input signal is modulated at a
predetermined frequency. The .predetermined frequency is

preferably between 10Hz and 80Hz, which frequencies are



preferably between 10Hz and 80Hz, which frequencies are WD 03/ 052454

PCT/ (B02/ 05796 3 typical Doppler frequencies that woul d be generated by a
human nowog@3nsa4bd n a protected vol ume. Furthernore, thePeTABO20FBGUENCI €S
that the IF anplifiers in such a detector would pass. Additionally, the
input signal is 5 arranged to switch the device between substantially open
and substantially closed circuit conditjons. Furthernore, the device is
operable in response to the input sigral to present substantially closed
or open circuit conditions to the first_ electrq-magnetic signal_ 10

carried by %R ConddeBter | ATBAEEBFLEE SRESdIRMS, Of hecBetrEBdBY¥s anot

radi ate or 1aenRel atdihe! egtdraanetdeodd@lad | RFJd1RFRONS @yt dri ddput
signal. The device nerely represents a variable |oad on the conductor. 15
In a preferf@fFends8i fETRIUIHC S LidhdGdtorlHedmpé ifilerg dimdeucht awi |1 be

appr eci at ediétf@cttaﬁwweuﬁ_gutpg@s t heAHH%@Eonah]@ﬁé'i, ngHad; gne:- ok 5hg1 1 nput

signals influenced by th evice, can be used by a signal analysis system

20 conpti siadgranand ekanpWatcd mher d9fisteskeivapd ssbscratdallyofapmare, to
det erm ned HOPtNer sopsRahelle 1yl xer ARl thesdeyl e as iiidlitds
functioning correctly. Suita% y, an enbodi nent additionally conprises a
signal andygdrerpranalchsi mpvire coabiarsradilghalint carmnarsd neo25hwhet her
t hat combi n; i gnal s pred i.ned hsti pref
enbodinentgsﬂ?ﬁ% Q%#%%@te&% nggg%%%?ac?%gggéﬁgggﬁ% Iuggo%%gléggt%%%ﬁg

osci | | ati orrivaiity gofhdagdensy tdathes fdssuci aledtupthaghheitr efigardy of

the i npyt gkﬂﬂgkﬂi%QYT@héegén&@gtgpgration of the m xer an appropriate

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.

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
device, can be wused by a signal analysis system

20 comprising, for example, a micro-processor and associated
software, to determined whether or not the mixer and/or
the device as a whole is functioning correctly.
Suitably, an embodiment additionally comprises a sgignal
analyser for analysing the combined signal to determine

25 whether that combined signal has predetermined
characteristics. In preferred embodiments, the
predetermined characteristics include at least an
ogcillation having a frequency that is assoéiated 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 dinput signal to be applied to the device for



i nput signal should be applied to the device. Suitably, an enbodi nent
provi des a signal generator for generating the input signal to be applied
to the dewobaa/nsmss WO 03/ 052454 PCT/ GB02/ 05796 4 i nfl uenciPeg/GBue/05796

el ectro-magnetic field. It will be appreciated that the second signal fed
into the mxer is conventionally a divided portion of the output of a

| ocal oscillator; the other portion hav%ng 5 been, in operation, radiated
by a transmit antenna. In the absence of notion, the RF signal on the
input to the xer .is at the same frequency as_the LO signal. The m xer
then oper at e8Ta8eRCIRTs E e feCEF CaRaIprbdGcédelad-DC voltage at its out put
that is related to the phase 10 difference between the LO and RF signals
and the magnitude ofilhebBF shgRatiatdNcenaby wist HebbAg alighLaskethe
phase and, pr%fer bly, the phase and magnitude _of the RF input signal to
the nixer, am SUFS‘& ¥‘§P‘§ﬁalls | FRITESRG AR Y Y et beRERLIRR | PEpEhS
produced by oligutlSm ¥eriodii ebsbesthipll o bhaelr g AdsErhadiagnt s of
the present invention will now be descr.ibed exanple only, with

ed, by way o

reference t &Fhe 35#d89%5%9?ﬂ@fd?§ﬂﬂﬁ§§@I?KWﬁc%¥a26m#Fg&F§¢PHQ4us Pat es
schemati cal kyea JMidrRR Sketfstion, syst errhavibngia oieldudi AgRosi socapability
in accordance with a first enbodi nent of thé present invention; figure 2
i || ustrat es M&*G&t et 0P oFNGsesqTe sfiERauengy Mt i siedeb@ctdiamaslyst Bhei n
accordance Witdrapperbodideilss And, fﬂr%t&é?@eﬂéé&’éfr%ﬁﬁs 909§&§§_t9f]3&0r use
in such a notion detection systemin accordance wth a FUrther

voltage at its output that is related to the phase

10 difference between the ILO 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 mixer, an output signal
indicative of that disturbance will be produced by the

15 mixer.

Brief Description of the Drawings

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

accompanying drawings in which:

20 figure 1 illustrates schematically a motion
detection system having a self-diagnosis capability in
accordance with a first embodiment of the present

invention;

figure 2 illustrates a detector for use 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




enbodi ment. 30 Description of the Preferred Enbodi nents WO 03/ 052454

PCT/ (B02/ 05796 5 Referring to figure 1 there.is shown schematically a
not i on deweasisssyst em 100 conprising a detector 102 whiPCh/GB9208™56 at es
with a detection system 104 to detect relative notion between the device
and a body 106 within 5 a nonitored volune 108 and to produce a
corresponding alarmsignal via an output device 110 in response to the
detection of any such relative notion. “The out put device my be an
-audi o-vi sual out put device. The detector 102 conprises a |ocal oscillator
112 10 for gendiefi¢riing ofo XEbawaeni ckbaaeelsi ghais sielematd caladi a ed

into the nq?: o1.ed @ ct u 0 ans 4. A
portion of '%(%ﬁtd%Fe%%q%ﬁé ggggg ggg%l%dﬂgif%ln 4 W%é ecé%%
t owar ds a milxierh G;Qeowhr@heeomtdresatﬂatepbmnowmttelm ahORFtpnpdﬁtesqtgnal 15

122, carri géj ﬁé\:ﬂze‘: rﬁ&'&'féﬁr %E%eehh@he %Sefx}i%%” Jrf&eé"ﬁg by 0@ LAGH: e
antenna 120: Typrcally, 1n € presence o relative nD fon Between
devi ce @and a hewbddprethev&Fume npm?t8 sagdaltdZ@rpsluaer ed| ecixeiésa_:rmdldM'{g)l er

shifted verflon of th trgn%gy%; d% %?4L The Loutput of Ehe 0 m xer,
that is, the ?¥mst%%? 176 |npﬁ% o:¥n H%tectlg p?y??en116: Shi ch,
i f appropr|@émecmmwn|®£tanytsuah abaanlﬁaumbtgeneraﬂm@ R generat e an

approprlate alarn15|%$§l to. be g ut VI$ t he audi o-vi sual output device
110. 25 The'¥bteetdr 0° COhpPrT T&"932 for influencing the

el ectro-magnetic field of the RF |nput signal being carried by the
conductor 118. Thee deviteetol32103 apeampalilsest caprleserit asvaliabbe |ldad to

the negrby cmicrostrip 18 kn JSRONS8 ' ARSIl ed sianal 188 45
radiated into the monitored or protected volume 108 via a
transmit antenna 114. A portion of the output of the
local oscillator signal 112 is directed 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 presence of

. relative motion between the device and the body, the RF

input signal 122 1s a reflected and Doppler shifted

version of the transmitted signal 124. The output of the

20 mixer, that is, the IF signal 126, is input into the

detection system 104 which, if éppropriate, can instruct

an alarm-fault generator 130 to generate an appropriate

alarm signal to be output via 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 118. The device
132 is operable to present a variable load to the nearby
microstrip 118 in responsehto an applied signal 136. As

30 the signal 136 1is 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 thé RF signal. Preferably,
the device 132 takes the form of a diode that, in



30 the signal 136 is applied to the device, its loading effect upon the
nearby mcrostrip 118 changes, which, in turn, changes the electrical

' char act ewpIBlos=sof the line 118 fromthe perspective ' ofPCIIGBORBS®bgnal .
Preferably, the device 132 takes the formof a diode that, in WO 03/052454
PCT/ GB02/ 05796 6 response to the applied signal 136, causes a change in
the electro-magnetic field carried by the conductor 118. In particular,

t he device influences the phase of t he oRF input signal (at the RF input
port) of the mxer 116. 5 In the absence of notion, the m xer 116 acts as a
phase det ectesPHe pEodidess aPPG et paenaigias i ncaﬂé%orﬁseckl@ng@céﬂ’ivl ng an
i nput sign r o] % eived si gnal
125 that ThE B ERTERe R e o e S o Sobnact BT e 107G
a combi nat iln mrti\@ul@:ceu Vba glegmae izfluehicest ddie fplomsst afi thebREct s
within the por C vI \9 r i he det ect or
102 due to rﬁqgatrenéa ri;f ctl ons %qﬁit?:iﬁégﬁ;[o gta#e:q%lv%%}grgl%s shown in
greater 15 detail a circuit 200 for realisi ng an enbodi ment of the

detect 0¥ 102. Thelwmi kbei tabmm@orqfrlrsce@@m otht mixei |Ltoractscast a202,
that is co | Vv ou n tor 2 ra 1ant;

feed porti ;bg{aZ% a&g%gc?%cefg%/% g%]fcg%ﬁgg%orél oﬁézogat?u:the%% rf:aw t. %T
device 20 atespauosprtsesrerdissingorti énpRt0.sidrealapnoushigopbirbnghaz02 to
20 B sqsenedota aannopriale pl d0Rt SELAI SR 100 12, bavi g ol es
drilled thefernmto- unwant ed spurious el ectr gnet1t em ssi ons
fromthe va:ts,oursnctheuiRIF eeru:&nt;mrtZB»ﬁMslwnesx@f. cﬁihmecum@rmtt abgr2l4 are

provi df&' t Ois alal OgVOIRBX\ﬁétggnbeofSUQQIGI erdec;[eoj.'\;ehd3 %Iirg%lé!tllt f&gmernetf%.ezcoczedt 0

from static objects within the protected volume 108 and

signals generated within the detector 102 due to internal

reflections.

Referring to figure 2 there 1is shown in greater

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

a receive antenna portion 208 of the circuit. The device

20 also comprises a test portion 210. The various portions
202 to 210 are gcreened via  appropriate planar
metalisations 212 having hdles drilled therein to
suppress unwanted spurious electro-magnetic emissions

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, dinput signal, to be
applied 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



210 and to allow the IF. signal to be received as well as to allow a test
signal, that is, input signal, to be applied to the test portion 210. The
connect i owotoalos24244 30 conprise a ground connection tab 2Cé/GBYd/0sM6] F

out put connection tab 218. The I F output connection tab 218 al so serves
as the output for the signal generated as a result of testing the

operati on of the receive portion WO 03/.052454 PCT/ GB02/ 05796 7 208. It
will' be appreciated that the test di ode 242 tests the whole of the
operation of the detector, that 1is, the local oscillator, the m xer and
the transni208nd ItecWiyd apeemPRYScAares: shaghaltheonkesti ohiede 226 is 5

arranged  a.dnayides t ipchestopl 088l dineidha diPSie PO or 240001 thardevi ce.

Power is suppl led to t Ioca OSCi tor circuit 202 via a
connecti on itsab %2, lqth@ll oeakldstcplkl atdbe oilxex tanzcbzth@rrpmeemltl ﬁmai

preferred guhadi ”én%é‘ré%S' ectyi ¢ Uk é%‘éld' BRaed: 1 L9 adiacent to a pa' '

of strip lines 2 f hat "are conn o one anot her via the, g
and drd&@ n cfrmmrElell toapspstde. tPeweress supphleda d:1u¢1et65ansnogttmonn a the

power connegtj oncta 22 resi I . ut, _of_.t he 1Lransi stor
is coupl edezf:/llda pﬁe ge%oup%?%ggcapacﬁsott“%r 13%0%1%%9%‘%@ t?%nstr#? ané:%;iecel ve
portions 206cida2@8 ashere it 2 poveera iowlwicethaat fopredet 2221 ned rati o.

The power carried by a mcrostrip line 232 of the transmt portion 206 is

coupl ed via a shof. i9.8.9roynd, ?@oﬁ @%@ﬂf%z pr§m§ri‘2£¥ to,apair,

of patch 20 transm t an?gnnas Wit hi T t e art.
An exanpl e pﬂef&nﬂﬁdectemﬂoodmm: Mwhiach demi@«htmm s puadk t P24 priEssatsed

B2255158, THEEN che or B THOT: S W AEoraIR ca RoParh 141 - 5rfepar:
pdrposes.

connected to one another via the gate and drain of a FET
transistor. ©Power is supplied to the transistor wvia 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 power is divided in a predetermined ratio.

The power carried by 'a microstrip 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 no. GB2253108, the content of which

is incorporated herein for all purposes.

25 Similarly, power is coupled to a microstrip line 234
of the receive portion wvia 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 local
oscillator via a corresponding microstrip line 238 and
also from the microstrip line 234. The output of the

‘mixer diode 236 is fed to the IF .output tab 218 for



25 Simlarly, power is coupled to a mcrostrip line 234 of the receive
portion via a corresponding slot in a ground plane (not shown) and an
associ at eeopaios246f patch receive antennas (not shown). | PCTaEBRMO5796
appreciated that the diode m xer 236 of 30 the receive portion 208

recei ves power fromthe local oscillator via a corresponding mcrostrip
line 238 and also fromthe mcrostrip kine, 234. The output of the m xer
diode 236 is fed to the |IF output tab 218 for WO 03/052454 PCT/ GB02/ 05796

8 further p i.n t det.ection, .system 104 and, nore particularly,
by a signal Eg%gﬁége%%gs%ﬁlg st Uy r??%ﬁc’iiﬁ? PYSE Py % rr enBo¥e meNt |
conpri ses thersaériidarayy abgeaestgnhlaanasiyster 1240 and 5 the test diode

242. The diode 242 is disposed within close proximty to a conductor or

mcrostrip |ine i,ch_coupl es r fromthe receive mcrostrip line
234 to the rece?éé %?\pgtor;éfl%rheggl odet i Rer PES6STredncCgpdiena s

posi ti oned safpirtient lbhecl sseits tdrerztyomeantoséfi p | 881 s08ducley 244 such
that, in th resence..of the jnput signal applied to the test signa
connect ?on g?gbetf%, the \e/angl4 i ontqhﬁa ﬁ%%e 24%2cnaf afiemosede swighin
suf ficient tbowaryrdeindagr eeoofa i RfdnderREerEXHeLr iﬁ%@ip th8ne 244

el ectro- magﬁgﬁgci:ﬁ fiel g of the signal being coupled 15 fromthe receive
mcrostrip line 2529P6SPh®@ T E¢ei Ve RF-1¢ npacedvet Ré caiosda ip ¥eime23834 n t he

vicinity oftonitdreosteepilen®244nplie apr eher red&rbpdicaent,sthe
|d perturbation caused by the change in diode

el ectro- mag&et(’gé: fbg !
char act eri sT1R%Ci n4féspdiise RS HECREH| | UL DECLeRAY | Fpases dto | edse a
phase thangei¢posteisi gnak cedice®by:dhes igr O8LE pih‘ ”c%ezgé‘reﬁnté‘e
mcrostrip JL_lnﬁ 244 cougl,es ower to the RF port of fhe nixer, ar
oL the input signal applied to the test signal connection
tab 220, the wvariation in diode 242 characteristicg is
sufficient to vary the degree of influence experienced by
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
microstrip 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 microstrip 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 change occurs at the RF port 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 operates as a phase detector which

30 generates a DC voltage that is dependent upon the
relative phases and magnitudes of the signals present at

the local oscillator inpﬁt port and the RF input port of

the mixer. The two signals‘are-ih fact each the resultant

of‘a vector summation of all signals appearing at each of



is, the receive RF input of the diode m xer 236, a correspondi ng phase
change occurs at the RF port of the 25 mxer. It will be appreciated in

t he abserwe oefs2sti on, that is, in the absence of the reeemaI2ZOFYnal
being a Doppler shifted version of the transmtted signal, that the m xer
di ode 236 operates as a phase detector which 30 generates a DC vol tage that
i s dependent upon the relative phases gnd magni t udes of the signals
present at the local oscillator input port and the RF input port of the
m xer. The two signals,are-in fact each the resultant of a vectaor

summat i on oFR@l (W] gREES SappeRPTRGCEE AEh G WorsEmss 2258 Ped/ dBb9 95796

9 the two poid.sardhessf orechy bpblkuerelngnReiRENN0%8e HIONRl Hf asyd n the
preferred enbodi nent, the phase of the resultant signal "at the RF input

port coul d Besekeedsiopalt @ the sk FRRekarkert heoptdy élet ageansiedent on
the IF 5 o pifirhabn?d8ys Preberably cnbhec! esh csianal-aarpli oo tind her test

signal connection ta I's arrange e a ITC signal (OVto +5 at a
frequenty toatres walbh2h8t he bandwi dth of the anplifiers contained within

the signal analyser 10 128 that is connected to the IF output tab 218. For
exanpl e, embodi MpAL e ARYIYSC End CSlest 083lravi BGLA s o COBENCYe Of SOKEZ. The

detection system 104 uses.fhe si gnal anal yser to nonitor the IF output
218 to det es iRl whenhectopn IBbnER0ard myiaieddi heobehe pildt estiark Vol une

108 has beep,detgcted,duting gonyenti gperat i, 0n.0f, the systemdoQ. In
0 h ; ;

t he event t Eat %ﬁe J%ﬁgna anal ys\é[r% Rffgng!etaer n%é’r?lles tﬁat an intrusion into
the protectefl voleunampd8fhasshemmtadatestt edithihe Wignaligandl yeerlesr
InstruEBs thSahﬁﬂig 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 dinto the protected wvolume 108 has been
detected, the signal analyser 128 instructs the alarm-

20 fault signal generator 130 to produce at least one of an
audible or wvisual alarm signal wvia the output device 110.

or to output an alarm condition signal for further

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 signal to the test signal connection tab

220 during the normal operation of the detector 102, that

is, during the conventional transmit and receive
operations 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



20 fault signal generator 130 to produce at |east one of an audible or
visual alarmsignal via the output device 110. or to output an alarm

condi ti onweiognad4sf or further processing by, for exanpl e, PETEGBW05I9 cont r ol
centre. However, during a test node of operation of the 25 detection
system the signal analyser 128 supplies an appropriate test signal to the
test signal connection tab 220 during ﬁBe normal operation of the detector
102, that is, during the conventional ansmt and receive operations of
t he detector 102 The signal anal yser 128, 30 again, nonitors the |F output
tab 218 andifn PHEPBBseMd& 6f ﬁﬁé FF dBepaRtergnaPBreet i A prédét eP®i ned

criteria, B?rébﬁlaééda”ﬂhé@eﬁ:hlaz&é@@iﬁ# aoetf'é;eca@l mhaekt pigener ahor 130
to produce a fault indication signal 03/ 052454 PCT/ GB02/ 05796 10

i s output vicdea FREENCE ndAfcalBFies. of t awi PPdye Wi citiredrrabectad
testing prefgrahky t%%s ﬁ%%é’i‘fe?céffnlrié?ﬁ Absence, O{naﬂa Oncpk aagaﬁyu&@t hin

the protected vol une. predetermnned criteria inc ude t he gnitude 5
of the BF sPgnathbei Ag mSﬂﬂﬁﬂ&jzﬂﬁﬁﬂS(NdHﬁQQﬂﬁdi e t¢ cubar bateghokd. The

fault indicabiencahgpalccalspomia | vrye! loaan cadghaional Ly e pubpubato a

central trol centre. Pre erably e test signa generat
enbodi ment segfiai by prwesént o nvadd i bioripkky ndie saunmitte tanyaIFcanprallers
that may be 8E§§§theﬁg Lxanple, the input signal may be arranged to
produce a 3Vpk pk~signal at the output of the IF anplifier. It will be
appreciated that the signal output by the mxer will vary according 15 to
whet her or not aRrebpzeblent ertehe hetprbt ectiahalol ugenerzhedef are, ble

APt A L herbERn8h08a oM HOYEOGALT sBvlRYR | 88-L7 HBA"SELLSL R o

peak-to-peak voltage o
any IF ampllflers that may be present. For example, the

input signal may be arranged to produce a 3Vyepr signal at
the output of the IF amplifier. It will be appreciated
that the signal output by the mixer will wvary 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 anticipated peak-to-peak 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 enters a protected
volume and becomes stationary, when the testihg is
applied, rather than the monitoring system detecting the
anticipated, or previous equilibrium, voltage level, a
new voltage level will be detected. The change in the

25 voltage provides an indication that the scene has
changed, that is, that one or more objects have been
removed from or introduced into the protected wvolume
since the last investigation by the monitoring system
104.

30 Advantageously, the correct operation or 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 used to monitor

such operation.



signal fromthe IF anplifiers, a change in the presence or otherw se of an
object within the protected volune may 20 be detected. ' Therefore, if an
obj ect enweros/ose4ps ot ected vol ume and becones stationary, POREBRIETISeSt | ng
is applied, rather than the nonitoring systemdetecting the anticipated,
or previous equilibrium voltage level, a new voltage level will be
detected. The change in the 25 voltage ${ovides an indication that the
scene has changed, that is, that one or nore objects have been renoved
fromor |ntroduced into thiégrotected vol ume since the last investigation

by the monitoring 8y5teth *1O4STFGERE AntHRGSSUNY 3 Vheledr MEEL Bpeiition or

otherwi se #f nblteet@stoOctld? egdtha i hereddhAca Rradet ar inadeand
controll ed manner and al so in the absence of_external test equi pment that

i s convent | ¥AAPEYMeRed to nohet or SEGEROBper3Rq onCBND §3LUKR4543 is

PCT/ GB02/ 05d@6st ddt FhOwy e Siniildist iat eshardelecti3Q0 Hor Yseni mﬁé@h a
notion detection systemin accordance with a further embodi ment . he

det ect of 30@8%@%@%@@%@1%%%%%% PEEPFistRA ity dRke cﬁlﬁm%ﬂﬁf%: 2,

with like SypelgreaseopdmeiBLEaReiAA1FSE0E abed wuhlatlllo‘ﬁ% el enealS 3 whi ch
perform substantially the sane functions. Figure illTustrates a nunber of

possi bl e postineh52E8F the DHBREFNngOdevPessibhat P@Sﬂﬂ%9nﬁ(xﬁprlrthe
preferred w&@ﬂhgenh%mlcfe can-jbe- appgeci atd thatgd he QhOd?lcé‘fl?]Pf%e .

positioned at one of five I'ocations DI‘1 to Dl-5 associate
recei ve patfmapdiraptaddi fFofan PeoerPrerdabeds thad bher dssircicredosi th

the loggl Qseitlahon Shenalonréat fbf 01@1%5' 'iséawoﬁée gl Id, reald se

that these di odes may be selectively used
associated with the RF recelve path‘and two additional

locations Dl1-6 and D1l-7 associated with the local
oscillator signal path. One skilled in the art will
realise that these diodes may Dbe selectively wused. or
15 selectively provided as part of the circuit as they see
fit. *Therefore, in some embodiments, the monitoring
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. The diode‘positions D1-4 and Dl1-5
adjacent to the slot 234 are arranged to have a
- significant influence on the RF signal passing through
the slot. The final RF diode p031tlon D1-1 is adjacent .
25 to the “U” of the mixer.

Two diode positions are provided adjacent to the LO
input. These positions are D1-6 and D1-7. Preferably, .

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.

It will be appreciated that a conventional diode,

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



15 selectively provided as part of the circuit as they see fit. Therefore,
in sonme enbodi nents, the nonitoring system has the option of using one or
nore di o0w® mB35A54t esting procedure both jointly and severallIGB2/DF®6t WO

di odes positions D1-2 and D1-3 adjacent to the RF 20 mcrostrip 244 are
used to provide increased |loading on that mcrostrip 244. The di ode
positions Dl1-4 and D1-5 adjacent tot sl ot 234 are arranged to have a
significant influence on the RF signal ssing through the slot. The final
RF di ode position D1-1 is adjacent 25 to the "U'" of the m xer. Two di ode
posi ti ons #FEsHNEReH adfaEeiert otPReSTRPIinpEs THEsEOkoHATHHSTR® DI1-6

and D1-7. @'@f%&ff' ¥n athesgedicode PasiddPns AL o4t hagaaah vt qegachot her.
The di odes 1 n the various positions may be used 30 jointly or severally in

testing thersseliegedr ior wHimlesetari Agvikesprarekd eBeydtiffe. SHELWAS, be
appr eci at e vent ,008; oqsUch agra BAB,ISncsamibeussd in
t he prefer?feéf\a/%(%ﬁ%§?4§4{?%%mé§b02/ 05796 12 enbaodi Tent s. Hovxl/ever., t he
enmbodi nent stk e lidte r eprevededg tehsuchagrcaerdangdsent ofEnpldi maiticsan

equal Iy wel .reali i | chhother deyi cesrcaly g be usedogugh Aas,
for exanpl eV,LaL m'l(E:lr g{v\g . %%d\ga aQEET%H% Turther mi xe'ért’l or. 5 the | I ke,
provi di ng ttenmdrarast epi $nEdvenfet hbederiecsérovapgnes ice ficse aarriredppl i ed

test signalyy i suGh & oBANSI1 A%L 0cd ALGRF e Al electno-graogtic el d

carried by ‘the mcrostrip nes to the RF 1np the m xer. Although the
above enbodi nents have been described 10 with reference to detectin
movenent wit hi n Alprotaet sde e, erhedpmeseft HalenPeen idestiledi t ed

to suchyan , appl i catlan el te M L BEr 2RPT Gp-RARG tbY% 111058 sKiddeddikg

volume, the present invention is not limited to such an
application. It will be appreciated by those skilled 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 example, at least not intentionally
or not to a sufficient degfee to influence the field
éarried by the conductor. However, it will  Dbe
appreciated that embodiments of the present invention can

25 be realised in which the device does radiate an electro-
magnetic field, in response to an input signal or
otherwise, which influénces 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 superposition may be in addition to the
influencing of the fieid described above in the preferred

embodiments.



the art that the invention is equally applicable to relative notion

bet ween the detector and a body whether 15 the body is stationary and the
det ect or W 030s348g or both the body and detector are novipeg/Geeasiose to
each other. The above enbodi nents have been described with reference to a
device that influences or nodifies the electro-magnetic field carried by
the conductor. It does 20 not radi atel%l ectro-magnetic energy as a

m crowave oscillator would for exanple, at | east not intentionally or not

to a sufficient degree to influence the field carried by the conductor.
However, it wil O%r%?a%@‘ﬁ%a?%ﬂ‘%ﬂﬂ?%ﬁt a3F t %glﬂir gﬁ?ﬁffl'r%r?\%'enti on
can 25 be rgali sesférendd chot hardewneendoehd agli aegaalel esdboet megret i c
field, in response tgo an input signal or otherw se, \/\%Hiacg.i nfLuences t he
signal or @&ctPet AEgHeE FPelSEr RERMIAETERES RE i HPRPPBrEter e

m xer. Thedd#£ld, pieseEnbe alebhakeporin WHilcibeclgengsat ed by I sposed
superposition of the generated field and the received RF field. This
super posi t iBH i h GHaFei &Rt het iThel l%ﬁ%ﬁj?lgmerPﬁErfLPeI]dD@egs‘cri bed

above in theyelerred enbodigmahs. WO 0340524hde PCEIERAY DM heth: .
Al t hough the above enbodi ments have been described w th reference to

i nf | uenci nigRIRF staFmiedenBydi MBS  dridSfot | nfER4M o0 SGYh Such

ar r angenentss, s Ehodi i 5 faAirequalikyenel i e reshnsedihn vt cuddige devi ce
is disposed 5 sufficiently close to one of the other_mcrostrip |ines.
| eadi ng t o FEnad xef ttide nEFudNE PEcths- Mlgiti ¢ FEIgngKa™RaRr i dd oy

those {4 nesyef0al nmagnybéuaaspb@feldueél&ea\y | o manisheshdd seht idighLhange in
the output signal of the I'F port of the mxer. For exanple, the 10 device
my be di spreedied & t dhenf Leerde PRE1Is1ghars microstrip line that

leads to the local oscillator port of the mixer. By
influencing 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 loss of the mixer varies due to the
influence exerted by the diode on the conductor, then the
dc output at the IF port, due to the mixer acting as a
20 phase detector, when there is no movement within the
protected volume, will also vary thereby providing an

indication that the detector is fﬁnctioning correctly.

The reader's attention is directed to all papers and
documents which are filed concurrently with or previous

25 to this specification in connection with this application
and which are open to public inspection with this
spécification, and‘the contents 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 disclosed, may be combined in any combination,
except combinations where at least some of such features

and/or steps are mutually exclusive.



carried by the local oscillator mcrostrip line that |eads to the |ocal
oscillator port of the mxer. By influencing the characteristics of this
i ne, thewpeBwsas4| oss or reflection coefficients for thi ®Crige208096be 15

i nfluenced. This, in turn, nmay lead to corresponding variations in the
conversion loss for the mxer. That s, if the conversion |oss of the

m xer varies due to the influence exeri?d by the di ode on the conductor,
then the dc output at the IF port, due to the m xer acting as a 20 phase
detector, when there is_no novenent thin the protected voJupe, will also
vary thereby pro¥dfng HHCHR c ﬁoﬂ?éit t k8 det®tFor ?%e‘? T3 ot g
correctly. Thecreades' s a;hgzenta@dfbmp‘azdyize@t edcloimd ] papsssradel doganents

which are filed concurren# h VIOUS 25 to hi s s ecification in
connecti on W RHFS BRYI PEatFR a&ﬁ@ % THsPpEeti on
wth this specihineat eqmvamentherc:@mama& qfux@idsesuathwréx@f@bsly

docunents are i n¢cor por.at ed herein ¥ reference. Al of the_features

di scl osBd i ACRREY s RIS YEAS on el udﬁrﬂt‘?sasny SEPEREENYI ngt e s,

abst ract an@th@fﬁy\eégs}ea@ﬂd/f@at@ﬂe ofi ddiosdepss eﬁeaeycaﬁ@méod;rgry ®Ff ocess
so di sclosed, may be conbined_in any conblnatlon except conbi nations

where at | eAs¥EREHEC oFSELER ?Ea?ﬁPéga SRE/ BF E%Ebéaargeﬁﬁﬁﬁaﬁly excl usi ve.
WO 03/ 052454 PCT/ GB02/ 05796 14 Each feature disclosed in this

speci fication (TRel udivegitaryh aceOmRANY &G £1@t&®, tabstiackeand 1sdrami ngs)
may be replaced by al ternative features serving the sane, equivalent or

simlar purpBgefc ﬁE@%ggeﬁﬂhﬁﬁﬂWFQ§%ﬂzﬂ%ﬁ?o%ﬂ@?ﬁF%@n PRrE NG| 3 20y
expressby shat€l oider Wrseangachoteat Wendhisal0sed oF onReeXpaRter8ly of
a generic series of equivalent or simlar features.
disclosed in this specification (including any
accompanying claims, abstract and drawings), or to any
novel one, or any novel combination, of the steps of any

method or process so disclosed.



The invention is not restricted to the details of any foregoing

enbodi nents. The invention extends to any 10 novel one, or any novel

conbi nat iwn,0305245he features disclosed in this specificatipca/GBoawos19di ng any
acconpanyi ng cl ai ms, abstract and draw ngs), or to any novel one, or any
novel conbination, of the steps of any nethod or process so disclosed. WO
03/ 052454 PCT/ GB02/ 05796 15 CLAIMS 1. detector conprising a m xer for
conbining at least the first and second el ectro-nmagnetic signals to 5
produce a conbi ned signal having a predeterm ned characteristic; a first
conductor for coupling at |east- thé¥aIE el ectro-magnetic signal to the
m xer; and a device, disposed relative to the conductor, to inpose, in
response to an input 10 signal, a variable |oad on the conductor to thereby
vary at | east one of the phase and magnitude of the first electro-nmagnetic
signal; the variation being manifested in the predetermned characteristic
of  the conbi ned®sfgREFEOT5COMPALgaNEC PoFLIEE e FA NEP R TERG T, 1§35 %hi ch
the device is physicaltyr ungRineeleeldw thetheoCcRAEHELOE. sBgndldetstor as
claimed in either of claims 1 and 2, in which the device is. operable_to
change Fhe phaseprefiuche #i raamiingd r 5igRghet Pevingnat. Derdetorpiadtor as
claimed in any prgreedbpgrshaim, i swhieh theqdevbse eANPELEBS iy at

sem - conduct or devi ce, referably a _diode. 5. A detector as clained in any
pr ecedi ng clainlleﬁatihégecoﬁéﬁﬁ§in§1§C§F§h§@9@@ﬁéﬁhtéﬂéﬁﬁﬂ-géﬁ%raﬁ@%g 25

the input Sig‘nalmixer; and a device, disposed relative to the
conductor, to impose, 1in response to an input
10 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 variation being
manifested in the predetermined characteristic of

the combined signal.

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

device is physically unconnected with the conductor.

3. A 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.

6. 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



6. A detector as clainmed in any preceding claim further conprising a
transceiver for transmtting and receiving electro-magnetic signals. 7. A
det ect or we 0slosd4ned in claim6, in which the 30 transcei PET/GRMPFIIses at

| east one of a transmt WO 03/052454 PCT/ @GB02/05796 16 antenna and a
receive antenna for transmtting an electro-magnetic signal and receiving
a received signal respectively; the rgL%ei ved signal being derived from
the transmtted el ectro-magnetic 5 signal. 8. A detector as clained in
claim7, in which the first electro-magnetic signal is derived fromthe

recei ved signal2ntEnnR da@fgctior TeSSEVEi S| PR 3R ThhT chPY hET i r st

10 el ectro- magneti Lo iStOn@grie: ider igiephafir omridhe reldeaRShict t ed iegralvedl0. A
detector as claimed in any of clains 7 to 9, in which the Sﬁgond Signal is
derived from t heianah veaesBegharelis 18hea dAHGS asStPBfred 9%y of

claims 7 to 9, iferigh thesecend si ghahshd tdeid vedlbieMamadgiaiild at or
for generating the transmt signal. 12. A detector as clained in any

precedihg cl ai msigngther conprising a signal analyser for nonitoring 20
the predeterm ned characteristic of the conbined signal to determ ne the

correct opefati o0 QLreOtberysselfindd 1eastaonevel enerhieh tthe detwent or.
13. A detector as clained in claim12, in which the at | east one elepent is

at | east one of @lefxe? MagmetIQnIHFRkrisode¥EVatofrSMd B HiSEPEYi on.
14. A detector ag;gh@imed in any preceding claim in

9. A detector as claimed in claim 7, in which the first
10 electro-magnetic gsignal is derived from the

transmitted éignal.

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

signal.

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

oscillator for generating the transmit signal.

12. A detector as claimed in any preceding claim,
further comprising a signal analyser for monitoring

20 '~ the predetermined characteristic of the combined
signal to determine 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 one element is at ‘least one of a mixer,

25 transmitter, oscillator and receive portion.

14. A detector as claimed in any preceding claim, in
which the device does mnot radiate an electro-

magnetic field in response to the input signal.

15. A detector as claimed in any of claims 1 to 14, in

30 which the device is arranged to radiate an electro-



whi ch the device does not radiate an electro- magnetic field in response to
the input signal. 15. A detector as clainmed in any of clains 1 to 14, in
30 whi ch wbasdsaasce, is arranged to radi ate an el ectro WOPQI/@H245%6

PCT/ GB02/ 05796 17 magnetic field in response to the input signal. 16. A
detector as clainmed in any preceding claim in which the conductor is an
RF conductor |eading to an RF port of jthe mxer and the first

el ectro-magnetic 5 signal is an RF signal.' 17. A detector as clained in
any preceding claim in which the conductar i.s a local' oscil{ator

conduct or Ieadim?@%%%l%gd%iqqsﬁ%}s oni?srie' e PG and the
first electro-nmagnetic signal is a local 10 oscillator signal. 18. A

det ect or dey ce msdekaicted ife cldiatrkd | inwhimh ptrkeedéwvicceclaimperiabl e, in
response to the input signal, to influence_a conversion | of,. 1 m xer
19. A detector SUB<FANtFaIFTPECHRIECHT HRY ﬁgr Spﬁg\%ncfr:ﬁr 2§a%§?’gr &fcét o

and/ or as il | ustg@tgdrt NoFheéheactirmanyndgtde adiings. AGctrarmtagretdet ection
system conprising a detector as claijtred in any preceding claim 21. A

met hod 2f oper at$ P& mbt i Uk HetBtIRBN device 20 substantially as
described herein with reference to and/or as illustrated in the,

acconpanyi ngy dr awi EeSetdr Aafetdledinefd opar adnyg predetidEctor ctanps i simg a

m xer for conbinipng at_|east first and second. el ect.rrq-  nmagnet.i igpnals to
produce a conbi n‘@%ll"gli"gﬁ}éﬁ RRFHG % af‘spraedi?‘é?ﬁi r?g&léﬁéarté%?ecfol%%f%tj‘;gpa first
conductor for couphing ab leasscdheoktlslaebecRro-pagnedifc thel gniatet o the
m xer; and. a device, dispagsed rel fti ve . . .

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 response to the input

signal, to influence a conversion loss of the mixer

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

accompanying drawings.

20. A motion detection system comprising a detector 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 operating a detector comprising a mixer
for combining at least first and second electro-
magnetic signals to produce a combined signal having

25 a predetermined characteristic; a £irst conductor
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
signal, a variable load on the conductor to thereby

30 vary at least one of the -phase and magnitgde~of the

first electro-magnetic signal; the variation being



to the conductor, to inpose, in response to an input signal, a variable

| oad on the conductor to thereby 30 vary at |east one of the-phase and
magni t udewofo3kzas4 first el ectro-magnetic signal; the vari &CraBhesTeg WO

03/ 052454 PCT/ GB02/ 05796 18 manifested in the predeterm ned characteristic
of the conbined signal; the nethod conprising the steps of generating
first and second el ectromagnetic signaklg, applying the input signal to the
device to 5 vary the | oad i nposed by the device on the conductor; and

der | Ving a measiyg.okeLPEACOr] eilng OBELAL AN AL Mefula8. LLOULL e Gprbi ned

signal. 23. A ne as claimed i'n cfaim
el ect romagneti ¢ shgnabmbsnedr edgneéd REesingralodantbmphl 4 ey s8ronsteps

el ectromagnetic 8%gnal i%d%.local%ﬁgé§ilggaor %%ggﬁe-d%é%%€%$ﬁ$£%%t§g

claimed in eithef of Clais 22 an PR Wit
characteristic isignphase appigriagt ethiestimputl 5s2fnaf et bt adecia ned in

any of clainms 22 to 24 .n ich the m xer i.s operable as a phase detector.
26. A ngthod as X?EYHE&jF% 2ﬂ a%f ¢l"BPR ZZkPB 2 efugFH&FecoﬁH}isdﬂﬁ t he
step of operati ngohliecdevi;ceandi MareEsponseat omédeurapuif sicpeal cotpept oduce

20 det i ned ci it itior ' d by at t f th
Fi 75t "and SecondOEFSEErRuGRobrBe argRareono P i AR e BPAed i n ol ai m

26, in which the predetermned circuit condition is an open circuit 25
condi tion. 28. AAneehbtddassc|aiadered nicl alai@622i, n iwhiwthi dthecher étleser m ned
circuit condition,is,a closed.circuit . . ,
elettromagnétic¢ signal is a received RF signal and
10 the second electromagnetic signal i1is a local

oscillator signal.

24. A method as claimed in either 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.lmethod as claimed in any of claims 22 to 25
further comprising the step of operatiné the device,

in response to the input signal, to produce a

20 predetermined circuit condition experienced by at
least one of the first and second electromagnetic

signals;

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 c¢laim 26, in which the
predetermined circuit condition is a closed circuit

condition.

29. A method 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



condition. 29. A nethod as clainmed in any of clains 22 to 28, 30 further
conprising the step of applying the input signal to influence a
per f or marwe oslosadact eri sti c of WO 03/ 052454 PCT/ GB02/ 05796 PCIG&Bois79n1 xer .
30. A nethod as claimed in claim29 in which the perfornmance
characteristic is a conversion loss. 31. A nethod as clained in any of
clains 22 to 30, in 5 which the detectgr conprises a second conductor for
coupling at least the first electro-nagnetic signal to the mxer; and a
second devi ce, dk%go%E relative to the second conductor,
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conductor to thereby vary at least one of the phase
and magnitude of the first electro-magnetic signal;
the variation being manifested in the predetermined
characteristic of the combined signal; the method
further comprising the step of applying the second
input signal to. the device to wvary the load imposed

by the device on the conductor.

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

respectively.

A method as claimed in either of claims 31 and 32,
in which the first and second conductors are one and

the same.

A method of detecting the presénce of an object
within a monitored <volume wusing a detector as
claimed in any of claims 1 to 19; the method
comprising the steps of generating first and second
electromagnetic signals; applying ~a first Iinput
signal to the device to vary the load imposed by the
device on the conductor; storing first data
representing at least one -characteristic of the

combined signal; applying a second input signal to



el ectromagnetic signals; applying a first input signal to the device to
vary the | oad inposed by the 30 device on the conductor; storing first data
repr esentwog3as24se€ast one -characteristic of the conbi ne@cIigpualos7oappl yi ng
a second input signal to WD 03/ 052454 PCT/ GB02/ 05796 20 the device to vary
the | oad i nposed by the device on the conductor; storing second data
representing at |east one characteristbipc of the conbi ned signal;
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acconpanyt ng d“%%éggﬁce or otherwise of the object within 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 gsubgtantially
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 accompanying drawings.



