Title: MOTION DETECTOR [err] Abstract: The present invef® April 2086ates to
a notion detector wusing the Doppler shift principle. The received signal
may 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 local oscillator produces an IF signal that is indicative
of the phase and/or anplitude shift. 19 April 2006 MOTI ON DETECTOR
Field of the Invention The present invention relates to 'a detector and,
more particularly, to such a getegtrere@@RpPri sing a self 5 diagnosis
capability. Background to the Invention Present day notion detectors rely
upon the Doppler principle, as is well known within the art, to detect the
presence of a moving object within a protected volune or 10 volunme to be
sur veyed®igdghehithenInventionh notion detectors use at |east nicrowave
t echnol ogy, that is, typlcally X-band or K-Band signals transmtted and
received Vi aﬁaérgﬁé@&hwe&nveﬂéioﬂe%%ﬂéh% dof€s r%e%o% r shgpal s are

er

suitably processed to identify the presence 15 of St‘gnal that can

be att ri BofePITifVerdae R SHeh ehéeil;e@tette@mm Resaitivel y

sensist | vélagi®Eicesapuphiasy. for exanple, the mixer, which typically takes.
the formof a m xer diode, can be easily danaged by | nappropriate handling

or

Background. to the Invention

-

. Present day motion detectors rely upon the Doppler
= - prlnc:Lple, as is well known within the art, to detect the
' presence of a wmwoving object within a protected volume or
10 wvoldiie 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 sultably processed to 1dent:|.fy ‘the Presence
A5 of a Doppler signal that can be attributed to movement
‘within the protected volume.

Relatively sensitive devices such as, for axample,
,the mixer, which typically takes the form of a mixer
diode, can be easily damaged by‘ineppropriate'handlihg or

g
s

20 . excessive signal. streng_the. Therefore, care needs to be
~ taken in the fabrication and the installation of the
. motion detectors. Notwithstanding any such care, the
mixer dicdes mway, post-installation, be 1nappropr1ately.
~exposed to signals or handling that may cause damage it
25 will be appreciated that any such. damage may, in the
"wprst-caset-prevent the motion detector from cperaﬁing
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 recelved 51gnal
30 Alternatlvely, the performance of the mixer diode may be
degraded in some way so that it produces excessive noise,
which reduces the sens:n.t:.v:.ty of the motion detector



!

.a method _of operati
“first aﬁ&gg'é%‘g%dto e‘}r}gﬁcﬁ%ﬂﬁﬁbﬂﬁ i 0 sitpPses €8 pesperte dta Gibilmedtsi gnal

‘havi ng aignal, a variable load on the conductor to thereby vary at

20 excessive signal. strengths. Therefore, care needs to b#9 Apel86i n t he
fabrication and. the installation of the notion detectors. Notw thstanding
any such care, the mxer diodes may, post-installation, be

i nappropriately. exposed to signalszor handl i ng that may cause damage. It
25 will be appreciated that any such“damage may, in the worst case,

prevent the notion detector fromoperating correctly in that, fromthe

per spectye; of . p t he m.xer _diode, there will be no Change . in
t he sigﬁg ngdg{ggugﬁ% g%pg$%rpgﬁﬁ%ﬂfe&nfgggf%%dﬁ%i%ﬁﬁﬂ?'t93@15$?%?%a1ively,
t he per f¥ifarndetbe prmlemgees ditoderimy bet. degraded in some way so that it
produces excessive noise, which reduces the sensitivity of the notion
detector. 19 April 2006 2 It is an object of the present invention at

| east t iy 1 igh the problens of the prior art. Summary of

| nvention In accordance with an aspect of the present invention, there is
provi ded a detector conprising a mxer for conmbining at |east the first
and second. elfectt®rrdraghetiiEhspgnalsecd ofr dtec@rasentbiinednsignal havi ng
a predetiiorened pebAad &f | Mdetiod EORIHELAI, fOT i%%gp'fbggc&gb:{x?ﬁ? the
first electro-magnetic signal to the m xer; and a evi ce, di sposed

rel ati vé% o84 coMiuEtoit e i Apeerd pherlesponmagnetian sigpatls dicgnal |, a
vari abl @roaadeon . bhe eempledpr tHddaarebyany at, le %Ed@@é%ﬁﬁné%he phase
and magnjtude of the first el ectro- magnetic Signal; e variation being

‘mani f estt8dTPRCEHE T Y5T e det MU AT c HOFacepildpE c agf Lesstcdmsi aidsdi gnal . I n

accor dardecurdmayiether sagRert tof thhenpkeseNing i AVADLIQD, &N&I&dgs Provi ded
a detector conprising a mxer for conbining at |east

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. -

~ In accordance with another aspect of the present

‘invention, there is provided a method of operating a detector

comprising a mixer for  combining at least first and second

electro-magnetic signals to produce a combined signal héving 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

s 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 electrmeagnetié signai; the variation,being manifested
in the predetermined characteristic of the combined signal;
the method comprising the steps of generating first and second
éleqtromagnetic signals; applying the input signai 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.




predeterm ned characteristic; a first conductor for couplingapatoodogast the
first electro-nagnetic signal to the mxer; and a device, disposed
relative to the conductor, to inpose, in response to an input signal, a
vari abl e |l oad on the conductor to t{uer eby vary at |east one of the phase
and magnitude of the first electro-ffgnetic signal; the variation being
mani fested in the predeterm ned characteristic of the conbi ned si gnal ;

t he met hod c # th t n at first and.seco

el ectromgne%ﬂg?éﬁ% Od%%n% %g ?h ut gsenntalmtvgn hen %Ire?/ € to vary
t he | oad i ApbeeEPDHy at h@emnocre Dim thﬂnachconhmctdemcandisdephysr@layrreasure of
the cor 'h%%BnH@@E@&' Qf]th)r thgt%r%t%goi‘ro'}gﬂ:gfnggfm ngehsgaal . 19 April 2006
2a Preferably, enbodi nent 'R reSent | Avent T on provi de a detector
a det ecPaPVifedhiehvhimd dde cevise physpbmﬂigallwnc?@nnect@ti wiitthh thiee

conduct @unad-t&F nati ve enbodi nents are provided in which the device is
physi cal ly connected with the .conductor. Preferably, an enbodinent is
~provided in which the device conprises a seni-conductor device di sposed

adj acent to tphefesMHCLEr mBbEMIdIE tiRE E:b{ng.&e(?'lgp%lhlcﬂitt}% e
appreciated  that the sem -conductor deV| ce shoul d be positione

suf fi ci SATPYEIGDs8 (TWNECRBRTRAT ofieiras diaperechbRraiaeenti ntd udhee t he

el ectrocongnetd€ . d:ehdngf die ﬁx&&a|51tb9darlg Bargind By 1he-Lqndegtor. In a
pref errﬁﬁ errb d| ment, . the de%r ee of influence exerted by the device
varies Wth vdricati SHELTHPRIEPRputdewiEnal Shekd er kBl y, PatidicAgdt si gnal

is m)duisafﬁi:bmntay pERses etdl ned freguency Jbe.aspredeier dyied tpequency is

..preferablél bet ween, 10Hz, and 80Hz, which frequencies are 19 ri.l 2006
luenice” the electro-magnetic fleld of the signal eing

carried by the conductor.

In a preferred embodiment, the degree of influence
exerted by the device varies with variations 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




3 typical Doppler frequencies that woul d be generated by al9 Apnf@d08ovi ng
within a protected volune. Furthernore, these are frequencies 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 conditions. Furthernore, the device is
operable in response to the input signal to present substantially cl osed
or open circuit conditions to theafirst electro-magnetic signal. 10
carried by the conductor. In preferred enbodi nents, the device does not

radi at e pypgRIIeRidI1Ar FreghifeBINatdic J&Lﬁldj%negﬁ%%g%@%ﬁ Pt o_t he input

signal ... The device nerely represents a varl he®conductor. 15
In a prefdfdtd ONBBE nBhElihe aseRrokeridist t ololumei csFurtheamdivagde. |t. will

be_appr et daddatrbhgetuidd gl WiR Mxehmpy IAXA0 N2dsone gf the i nput

si gnal sz%efl uenceoclwgy t he device, can_be urg% )y a signal T analysis

syst em qﬁﬁ’r"&l’l ST d {RASSex anfAE tiogahiyy otprodapubr saguahsésci at ed-

sof t Bar esrimgdel elom HEd M ehRe He@h c@Obet i él%r%@agﬂ/i%gyt ggeﬁe‘” ce as. a .
odi nent ~ addi

whol e is_functionin Qrrectly. _Suitably, an e ional |y
conpri sé¥%4 si g?%s':%é’rc‘?&la}i& T oflesed ysi relxemitconbigrediisignal to deternine
25 whet larrtheatmoganbithed dhvaral Rasoghedaker i nedsoGhar agt egj,stics. 'In
preferr %%Ir{bodl maﬁ s, the_ predetern ned charact eristics ifncrude at | east
an osciltati ofit nd% PF cFUPREANE ek oslaged Wit horeme frequency

“of. the icipeuisi grakdit3ondo thedthd rﬁx@%erégtéc@}d%‘}na%ﬂ@tﬂé Xgiﬁﬁ& appropri ate
~inppy signal. shgul d be applied to the device. Suifably, a enbodi. rrent
SPnBY AR T "

-provides a sign EPgr generating
)

In preferred embodiments, the device does not
radiate or generate an electro-magnetic field in response
to the ipput 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. énalysis system

B 20 comprising, for examplé,. a micro-processor and associated:
Y _ ':software,_ to determined whether or not the mixer and/o‘f
the device as a whole is functioning correctly.
~Suitably, an embodiment additionally comprises a -gignal
‘ analyser for analysing the combined signal to determine
25 whether that combined signal has predete_minéd'
. characteristics.. In preferred' 'etrbodiments, the
- ‘predetermined characteristics ‘include at least an
. oscillation having a frequency that is 'assoc:iat'ed ‘with
the frequency of the input signal.

730 To test the operation of the t;aixer an appfopriaﬁe
input signal should be applied to the dévice.’ Suitably,

© an embodiment provides a signal genexator for generating
the input signal to be applied to the device for




the input signal to be applied to the device for 19 April #9@8pri 2606
influencing the 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 local oscillator; the ether portion having 5 been, in
operation, radiated by a transmt antenna. In the absence of - -notion, the
RF signal! on the input to-the mxer is at the sane frequency as the LO
signal. The mxer. then operates as a phase detector. and produces a DC
voltage at its output that is related to the phase 10 difference between
the LO and 9P signals and the magnitude of the RF signal. Rence, by

di sturbing at |east the phase and, preferably, the phase and nmagnitude of
the RF input Bifgnahcing the edectrp- raagrmulq:)lmesﬂgnal i ndi cative of that

di sturbance will be produced by the 15 mixer. Enbodi nents of the present

invention are preferably bor aybitedatd Whiskh dse dekbsh_chegl] oggs magnet i c

S|gnal is derive mthe transmite Furt her od II'TEH'[S are

i
provided in VirE 8hg??1é“1§850h%l coRyest rdl sgdje"r‘”f?%@l pegerhetr eeei ved
signal . Stilloutgut hef errbodalren*e&lplawrdetme detheet gortilés NBAvi&PIPri si ng

si gnal angl ysglnf ok, ”SBH:%%&EHQ %%atgﬁegftgrmg}%gughgﬁ@ct gristic of the
combi ned signal to :determ ne e correct operation or otherwi of at
| east 25 ond&bPgl éﬂ%?ﬂceof’ft’ﬁ‘ét’c%’c'ec?f‘ﬁrw Fsrléflé% a®n ythet Rapuk teathe one el ement

_is at |east eneerofisaali x@e, damensretbdicy. 22SCtiHd at®r s Sk ir.ecpidred portion.
SRR S e N R e e T

voltage at its output that is related to the phase
‘ 10 difference between the 10 .and KF 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 mixér, an output signal

indicative of that disturbance will be produced by the

15 misxer.

Embodiments of the present invenrtion are prefe:cably
provided in which the first electroci_a-magnetic signal is

derived from the transmitted signal.

Further embodiments are provided in which the second

20  signal is derived from the received signal.

Still further embodiments provids a detector further
compr:l.s:mg s_:.gnal analyser forr monitoring the
predetermined ché.racterist:i.(: of the, combined signal to
determ%he the correct operation or ofherwise of.at least

25 one element of the detector.

Preferably, the at least one element is at least one
of a mixer, transmitter, oscillator zhd received portion.

Embodiments are provided in wh&ch the device does
not radlate an electro—magnetlc field in response to the

30 input signal.

3 | . AMENDED SHEET " 281212003




say AMENDED SHEET X23 12=2003; 19 April 2006 4a O her enboalApsrposear e
provided in which the device 1is arranged to radiate an el ectro-nmagnetic
field in response to the input signal. Enbodi nents provide a detector in
which the 5 conductor is a local oscillator conductor |eading to a |ocal
oscillator RF port of the mixér and the first electrode-nagnetic signal is
a local oscillator signal. Enbodi nents provide.a nethod of operating a
detector conprising a mxer for conbi.ning at least first and 10 second

el ectro-magnetic signals to produce a conbi ne signal having a predeterm ned
characteristic; a first conductor fgr coupling at the least the first

el ectro- nagnetic signal to the mxer; and a device, disposed relative to

the conductor, d&rﬁbﬂt@sg%‘%ﬁo%ﬂd@n 45 vﬁh@@l&'tth%l Rk ce a
vari abl e- | oad on t e con ductor. to ther by - vary -at one of the phase

st
magni t ude of iSherrrprgrd &9 ecefi fadilet’ c§1’%ﬁ‘3§‘lgne'f’ﬁe ‘ﬂdat ®Bn being
mani f est ed ifaspordsdr thahe pimpdet gignehed characteristic of the conbi ned
signal ; the nethod conprising the step of generating 20 first and second
el ectro-magnetic %ggg{egtsappfwlag the ddta@tu;r Si g'na|wh'fa.6ht hengevi ce-to vary
the | oad i nposed b t he d?‘%ﬁaﬁon th cond glder V|ng a nmeasure of
the correét 6ﬁé¢5¥?6n16r ot ?ﬁt?ﬂ? |ne 25 '

Enbodi ment s pooeal desai lietdrodRE umﬂfterOfcdrhﬁr |H§-|Xﬁg tahe t§?erfl§$t operating the
device, in respanNsQeldnbeid BRia i$a0Nedal bocNAdsceignpr edet er ni ned

.Circuit condition experienced by at |east one of the first and second 30
electro nagnet|cEmEgd

fﬂé%ts provide a method of operatlng a detector
comprising a mixer for combining at least first and
10 second electro-magnetic signals to produce a combine
signal having a predetermined characteristic; a first
conductor for coupling at the least the first electro-
magnetic signal to the mixer; and a device, disposed
relative to the conductor, to impose, in response to an
15 input signal, a variable-load on the conductor to thereby
vary at least one of the ﬁhase magnitude of the first
electro-magnetic signal; the variation being manifested
in a further predetermined characteriétic of the combined
signal; the method comprising the step of generating
.20 first and second electro-magnetic signals; épplying the
input signal to the device.to vary the load imposed by
the device on the conductor; and deriving a measure of
the corrsct operation or otherwise from the combined

signal. '

25

Embodiments provide a method further comprising the
-step of operating the device, in response to the input
signal, f{o produce a predetermined circuit condition
ékperienced by at 1least one q? the first and second

30 electro-magnetic signals:

R

4! - AMENDED SHEET L 23-;12-2903
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AMENDED SHEET 23, 1' 2-20x3. 19 April 2006 4b Enbodi nents p{@xphieoss et hod
in which the predetermned circuit condition is an open circuit '

condi tion. 5 Enbodi nents provide a method in which the predeterm ned
circuit condition is a closed circuit condition. Brief Description of the
Drawi ngs 10 Enbodi nents of the-present invention will now be described, by
way of exanple only, with reference to the acconpanying drawi ngs in which:

figure 1 illustrates schematically a notion detection system having a
sel f-diagnosis capability in 15 accordance with a first enbodi nrent of the
present ‘invention; figure 2 illustraups a detector for use in such a

notion detection systemin accordance. wth a@n enbodi nent; and 20 figure 3
illustrates a detBobatimborsuserenidrichaa mashpdn det ecthith syghem in
accordance w L har i ; ri;pti o) e Preferred
“%Enbodi nent s %%E%B%%%E%ETC%%@BQ 'm%%?lflza2003'-Q19Q}2\pr%Eférgoéjér%[aukef erring to
figure 1 ther®datd®bwn schematically a notion detection system 100
conprising a detector 102 which co-operates with a detection system 104 to
detect relative notion between the device and a body 106 within 5 a

moni toredgvol ume 408, ARdnto PLAGMAR 2 GOTHRIAGADI NG which  the
predetermined circuit condition is a closed circuit

condition.

Brief Description of the Drawings

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

accompanying drawings in which:

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

invention;

figure 2 illustrates a detector for use in such a

motion detection system in accordance with an embodiment;:

and

20 figure 3 illustrates a detector for use in such a
motion detection system in accordance with a further

_embodiment.

Description of the Preferred Embodiments

. ——— ity

AMENDED SHEET - = . 23427003
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alarmsignal via an output device 110 in response to the deap@tioos of any
such relative notion. The output device nmay be an-audi o-vi sual output
device. The detector .102 conprises a local oscillator 112 10 for
generating K or X—band m crowave signals that are radiated ipto .
the-nonitored or protected volune 108 via a transmt antenna 114. A
portion of the output of the |local oscillator signal 112 is directed
towards a mixer 116 'which. conblges that portion with an RF input signal
15 122, carried on. a conductor t hat has been received by a receive
antenna 120. i Voo o | he resences rel ative notion between the
devi ce and tﬁe¥g%€i§{,é te nput SEGniF - 5112%* ssctaher‘@ftllé’éhﬁﬁ and Doppl er
"shi f t ed mokdeyi aleteictiibe taesis t 10 siogpaisiRd. alh@eosdypnst 02t he. 20 ni xer,
that is 1 1 g i into t d cifio st em 104 whi ch,
yhoh, (ouoBbBifes 1ben' & WIPLEA DA Dot tam o FOF o T get ¥Rt

i f appropriate n 1Tnstruct” an-a B generate an.
appr opr |r@t1étla¢ammmrgrh¢tW&ﬁm¢mt@wuml antihe awodiyo1eEsuathdnt put device

110.5 25 gThg,gatEeior %hg,{efs %ﬁgngéhsq__so rcgc%.yl cealscél%%qsp(?gafl uencing the

el ectro- nagnetlc fi el i nputY -7 gna t#2d by the
conduct dlarmgsignal deid can @¥uts dspeicablla Ot dnprespotsa yarthbl e 1oad to

t he near S 0._an g 136. As 30 the-
si gnal f%\éef’glg%g?fu e&l t% ea}ggg?@gg [ﬁ?élqnoad%ﬁ% Ou%Plelé:—‘t 8‘5‘6%% t he near by

m cr.ost™@¥p 91@ﬂ&a@e§lswnilcnutm: dayige.changes the el ectr| cal
" characteristics of the line 118 fromthe - per spective ' of the RF signal.

Preferably, Thdeqdevbesy 1382t%§®mga§ af OBl e PP% 2!n 19 April
.m2006 6 response to the applied Signal 136, causes a chang e |n t he

. 6l ek r o ERE T AETRY d Ko af¥ | EdbBYdt M ozeNelvet Glonads that- aze
‘radiated into the monitored or protected volume 108 via a
transmit antemma 114. A portion of the ocutput of the
local oscillator signal 112 is éii‘ected towards a wmixer
116 which combines that portion with an RF input signal

i5 122, carried on: a conductor 118, that has been received
by a receive antenna 120;‘ Typically, in the pre‘sence' of
- relative motion between the device and the body, the RF
:anut signal 122 is a reflected and Doppler shlfted
version of the transmitted signal 124. The output of the
20 mixer, that is, the IF. s:Lgnal 126, is input into 'the

detect:l.on system 104 whlch if approprlate, can instruct

R

an alarm-fault generator 130 to generate an  appropriate

a alarm signal to be out}put via the aud:Lo-v:Lsual output

device 110, .

25 The . detector . also c:omprlses a device 132 for
J.nfluenc:Lng the electro—-magnet:.c field . of the RF input
gignal. being. carrled by ‘the conductor 118 The device

132 is ope;:able to pPresent a variable load to the nearby
microstrip 118 in responge .to an applied signal 136. As
30 the signal 136 is applied to the device‘,_ its loading
effect upon the nearby microstrip 118 changes, Whlch in
turn, changes the electrical ‘characteristics of the line
118 from the . perspective ‘of the RF signal. Preferably,
the device 132 takes' the form of a diode that, in




In particular, the device influences the phase of the RF 1®pApt 200gnal (at
the RF input port) of the mxer 116. 5 - In the absence of notion, the

m xer 116 acts as a phase detector and produces a DC output signal in
response to receiving an input signal on the port that would ordinarily
receive the received signal 122,. that is,, on the RF input port, of the
m xer. This input signal 10 is a conbination of the received signal 122
reflected fromstatic objects within the protected volunme 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
realisi n‘—ge%%° okt ﬁ? 8?13#‘?1%‘9 He9Ret ol 2902C24HRS | aciP@HEE 300 conprises a
| ocal osié | ¢datrraimagmiet 1202 ieldatai-sia@dup} ethe idendudi®gouplsi.ng capaci t or

204, to tra .1, .antenna feed portion 206 .and, . a receiye antenna portion
208 of the %%r%{lﬁ‘{?a"rhg?‘&e\ﬂe&’écﬁo”&ﬂs erﬂﬁﬁ?prﬁ’?eé’hﬁsﬁe %’ﬁ #6n 210. The

vari ous papuli erig;mna202atot2¢ RBrimpuscpeeneh i itheapikepr Lage pl anar
met al i sations 212 having holes drilled therein to suppress unwanted.

spur gous el ethrP'ﬂ?eg%s‘;égbc%mfﬁin%ﬁonf r %Hlﬁteg’gf{\égr gﬁ#gﬁ%. %\f\élﬁt f_Jlel ements. 25

A series of connection t are -pfovi 0 be supplied

to the cPhafs t dgitesbars and tproQi®sand tDCal bovputhe dignadi gdal to be

recei vedragoiilel 139 ré&:@i'x@"’%, t%utzi)%a%l that P%%épg?gu%&gkgnal , to be

applied tothe test ,portion~210. I on. conprise a

“ground dEIHECt Pdinags 1yl cregniven the oueprived ophewal on22abt288. . The I F

out put @,ne&; R R0 2Bt ggns_g ggrgﬁé ﬂ:?xéx?.e ‘ﬂﬂtsfmﬁ% S r'siglil.?zISi gnal

i{e}nerate'd as a result of testing the operation o € receive portion 19

' NoriP 20gs a7 combination of the received signal 122 reflected

——

Vfromh 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 embodimerit of the
detector 102.  The . circuit 200 comprises a local
‘oscillator circuit; 202, that is coupled, via a decoupling
capacitor 204, to a transmit antenna feed portion 206 and.

a receive antenna portioz'l 208 of the circuit. ~ The device

- 20  also comprises a test portion 210. The various portions

202 to 210 are screened via appropriate planar

- metalisations 212 having holes 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, sigmal to be received as well as

| té allow a test signal, that is, input signal, to be
applied to the test portion 210. The comnection .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. porti;)n



208. It willbe appreciated that the test diode 242 tests théprM200@ of the
operation of the detector, that 1is, the local oscillator, the m xer and
the transmt and receive antennas. A test signal connection tab 220 is 5
arranged to provide the test signal to the test portion 210 of the device.
- Power is supplied to the local oscillator circuit 202 via a pomer
connection tab 222. The local oscillator circuit 202 conprises, .in a
preferred enbodi nent; a dielectric,puck 224 di sposed 10 adjacent to a pair
of strip lines 226 and 228 that are connected to one another via the.gate

and dr ai f a £ET si st or su led to e_transistor via the
power cd%ﬁgctloﬁ téﬁJZ “a 8958?%%?%{ #ﬁﬁgo%%?hé“ﬂﬁhtéﬁ? ®of4the transistor
i s coupliszbts a:hehenlmtdmommtmgecapa:cattmn 15fF 2@4et detBetbrangiht and receive
portion 0 n t hat .power, is div in a redet rmned ratio.
The powzlrgcgzrhr%'lceil %’%% ﬁé%ar’%%’frl 9 |Wé‘er2§?doq§1‘ané:mpﬁg'ﬁ§n? portion 206

i s couplusfteive alndclednnasn aigrioestd silhmie sﬁcmltecstﬁmm)tatpreicerabl y, to a
pai rg of, 2 e not hgwn s, well known within the
art.” An é%%%%?d QP gég%?g%tgggmﬁﬁﬁ ﬁﬂ?%i gﬁb%&?n&ﬁﬁg PSFELRR present

i nvent i L0 anf béhencdepbrat ed. Pame:shmwn asupp]uléd)atenttmpp&ocall on no. ,
CB2253108c1418e SONL MY 5 205 4 pAASOLBRLALE RSB0 )L Purboses:

25 Simlarly, power Ts cou m Cr 0S %f the receive
portion via a.corresponding slot in. a ground pl ane (not shown) and an
‘associ at ed paPe dpq&h(ﬂﬁckhkﬁﬁwname%hﬁaszQ%owomb@mﬁys,Inncam be

- appr eci gadel-pag té?&d&%ﬁtm xgr cﬁ%ﬁe%rléo ;gt'}&cr%%' Vai Bg&lsé&” 208

,_..recel ves OV\BI’ fromthe ocal oscl | I ator vi correspondl ng m crostri ]
1 e 2389dagent) §8 & eithetn s dipesi 926 28] MR Yepuaref the ni xer

“':dl ode 236nhacted to A Aforydt YL &8R- %é@e £EQB drain of a FET

trans:.stor Power is supplied to the trans:Lstor via the
power connection tab 222 and a resistor 230. The output
of the transistor is coupled via the découp_ling capacitor
15 . 204 _to the transmit and receive portions 206 -and 208
where that power is divided - in a predetermined yatio..
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 _Qatchl
'20 - transmit antennas (not Shqwﬁ) as is well known within the
art. An example of a detector within which ‘embodiments
S of the present invention can be 1ncorporated is shown in
UK patent application no. G332253108 the content of which
is incorporated herein for all purppses. | '

25 similarly, power is coupled to a microstrip line 234
' of the receive portion via a correspondlng slot in a
ground plane (not shown) and an associated pair of pat:ch
receive antennas (not shown). ‘

.

It can be appreciated that the diode mixer 236 of

30 .the receive portion 208 rece:l.ves power from the local
oscillator wvia a cor_:respondlng microstrip line 238 and

also ‘from the microstrip line 234. The output of the
,"m:i.xer diode 236 is fed ‘-'t.o the IF .output tab 218 for -




thajgis gepend the. relatjve phases and nmagnitudes o
f:ﬁresent at %@E 1PR8 corductor 244 uch that, in the presence

19 April 2006 8 further processing by the detection systetfAfd 2806, nore
particularly, by a signal analyser 128. The test portion 210, in a
preferred enbodi nent, conprises the series arrangenent of a resistor 240
and 5 the test dlode 242. The diode 242 is disposed within close proximty
to a conductor or microstrip line 244 which couples power fromthe receive
mcrostrip line 234 to the receive RP input of the diode mxer .236. . The
di ode 242 is positioned sufficientlgy close to the 10 niCrostrip_Iine
conductor 244 such that, in the presence of the input signal applied to

t he test farghat £66§§§ﬂ e yar |on n di pde 242 .
characterlsélcs ? sufggglgit to%@gﬁ%gﬁﬁn 5%%% 4|‘?ﬂ‘ udtE experi enced
by the BfE %?%;ﬁﬁbhePWbafﬁeg@ﬁkﬁaﬂﬂiyﬁgmgmaa bei ng coupl ed 15 from the
receive merostrip line 234 to the receive RF input of the di ode m xer 236

in the viciniThe obtesti goasibhp dicne 244.5 S ET i ment, the
dﬁzéi%ﬁlcfhéﬁg IIFaﬁldlode

electro-gagggllc féeld erturbation cause

charactefisti€ts in ?%SB %?tGrPﬁ§¥%%¥ﬁ16652@ gieghator npact sndt | east a

‘phase chblwgetestt ddodegrab. catkd edibyet BE, MGy Qft H%¥ge %t%44 As t he
t

‘m crostr) a4, coup | es power to the RF port that is,
t he rece‘li:j\a% JRFB%D% Tfttlf)f Phé FRMBICEL T 2BbCTOst i résm)ndeng phase

change odziats Qnupﬂee ®5wp@rﬁr6ﬁ the r@éeﬂ%%eﬁchéséyll 19%c2BRyeci ated in
i n the absence of e fecerved signa

the absence, hat ,
“ bei ng aqg; R% ﬁgY? Ut the ﬁ#&ﬁ@nmpee@ SA3gnal , Thhkat "the nixer
di ode 23bi réM@S ds apphasﬁoﬂ@ﬁeCé&Efﬂ&léﬂ%l§o Q@BEéatgé a.,PC vol'tage

t he signals
of the input s:.gnal applied to the test signal connection
stab "220, ‘the variation in diocde 242 characteristics is
sufficient to vary the deg:eee of influence experienced by

. the electro-magnetic field of the signal being coupled |

15 from .the' receive microstrip line 234 to the receive RF
dnput of the diode mixer 236 in the vicinity of
microstrip line 244.  In a preferred embodiment, the
electro-—magnet:.c field perturbation caused by the change
in diode charaeterlstlcs in response to the applled

?0 saf.gnal imparts .at least a phase change to the signal

| | carried by the microstrip line 244. As the microstrip

S dine 244 couples power to the RF port of the mixer, that-

is, the receive RF 1nput of the dlode “‘mixer 236, a

correspondlng 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 gignal being a
Doppler Shlfted ver81on of the transmitted signal, that

| the mixer dlode 236 operates as a phase detector which
30'- generates a - DC voltage that is . dependent upon the
relative phases and magnltudes of the signals present at
the 1ocal ‘oscillator . a.nput port and the RF input port of
the mixer. The two 31gnals are-in fact each the resultant
“of a vector summation of all szgnals appearlng at each .of




!

~control centre. However, during a test
- det ect i Vs i etRV) HE s gBEgaueRelYy $hat. 128 Wél;;rll ébeabhandppibhr | at e t est

~signal tdftﬁ@etaﬁ%lifﬂé‘fé EoRAEIdO N @i 2200 duiiAg: t eaRosEp! operat i on
:‘AQf t he det ector

the local oscillator. input port and the RF input port of 19 Aprii0Rer. The.
two signals,arein fact each the resultant of a vector summation of al
signal s appearing at each of 19 April 2006 9 the two ports. Therefore by
i nfluenci ng one of those signals, as in the preferred enbodi nent, the
phase of the resultant signal at the RF input port could be changed In-
turn this wll change the DC voltage present on the IF 5 output tab 218.
Preferably, the test signal applie to the test signal connection tab 220
is arranged to be a TTL S|gnal to +5V) at a freqUency that. is within
ned within the.si

~the ban t of the |er cont nal anal yser 10
128 tha'(tjwl&egi E“gﬁn FEF to ﬁ o %utln%;bleﬁﬁﬁngFﬁ’Pe e%nﬁg S€embodi ment s

may use @J-Q@Is,ma@naln hh&lmﬁarﬁede@ubodymeﬁtsmﬂm pHagedetfeeheon system 104

th I the I F t. 218 t.o det
- \l:\;teafhereréé @%hﬁg%a%%ﬁlrn rtﬁll%otrllﬁl %@’u ?rﬁgrﬁregt é%ae%’%u&hﬁﬁ'g §88 ﬁagrlr:)negﬁ

det ect edIrdmuIrmg thasv wiill oobdngspéihat DOnvoltede mytearn bA0the. KR the event

.thatst h n%ggser 128 deternmnés that an intrusion into the

pr ot ecte VO "has been detected, the signal analyser 128 instructs
the al arm 20 fault signal generator 130 to produce at |east one of an :
audi bl e or viP¥g&erabaym dihgnatest asﬂ-ﬁaabutmlltmnbfe h® testto output an

al ar m cogrORcHBRRk of Ofal Uid1ele S B9 DL of dmexagple a central

operation o

during the conventional smt and receive
10 128 that is connected to the IF output tab 218. For

example, embodiments may use a test mgnal hav1ng a

Ve

frequency of 30Hz.

The detection system 104 uses the signal analyser '

128 to. monltor the IF output 218 to determine awhether or.

15 not an intrusion into the protected volume 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 volu'rﬁe 108 'has . been
detected, the signal analyser 128 instructs the alarm-

20 fault signal genexator '13_0 to produce at least one of an
audible or visual alarm signal via-the output device 110.

‘or to output an- alarm condition signal ‘fo_r “further

processing by, for example, a central control centre.

How'e{rer_, during a test mede of oéeration of the

25 detection system, ‘the sigrial analyser .128 supplies an
. appropriate test éignal to the test siénal connectionn tab
220 during ther normal operation of the detector 1062, that

i.s, 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 gignal that



operations of the detector 102. The signal analyser 128, 3{bagdi2006nonitors
the IF output tab 218 and in the absence of the IF output signal neeting
predetermned criteria, the signal analyser 128 instructs the alarmfault
generator, 130 to produce a fault indication signal that 19 April 2006 10
Is output via a fault indicator. 138. It wll be appreciated that the
testing preferably takes place in the absence of notion of a body within
the protected volune. The predeterim-ned criteria include the magnitude 5
of the IF signal being disposed above or below a particular threshold. The
fault indication sigpal can_ egually well or_additionally be output to a

Y.
central “Eon?PdcentPe. 2pr EFRFRbIHAIPREOT est3&i gnalltgeWetht &2 in the 10
embodi merppredidt ptﬁaenthén\wlgthﬁ@h@a%&eragnys%ta%lreat epla%%y i anpl ijf iers
- that may,be present. For 'exanple, the _inpyt signal. may be arranged to
pr oduce gggvﬁ?fﬁ"ﬁc?i gcf‘él mSElO’E‘hé’%mﬁ phPa%s WBIPE the PEPRRCted will be
appr eci- atvetiumé hatThél@zsé@tzdmué@lﬁérmeﬂifw iﬁ‘ié?ﬂ.@:lalewthle ¥y ﬂitﬁ%‘d@rdi Bg 15 to
whet her n a bj ect enters thé protected volume. Therefore, by
appl %nggfﬁ'he%ees[ngi gsﬂﬁnajnd%leb’a%i 58 GbPVEti B8R fPRHRYaN &nti ci pat ed
peak- t o- peakimulaagehoesimitd. si ghal fhudm tieiidatdenl ifigas, @wrchange in the

. presence! t i se__of object w,.thin fhe protected vol une may. 20 be
‘detected ™ .If?er'e%grwe,gﬁ:f aé?lﬁl(;%f’é%ﬁ%nlb& SOHEBPB'[EFC&G& SOMRd and becones
st at i onargntxglerceseet.esting is applied, rather than the nmonitoring system
-detecting the anticipated, or previous equilibrium voltage level, a new

o 228 g ek ol MR ER VORI U,
?T.’_Havé-ob'eeﬁmb?diments ~of the present invention does not saturate
cany IF amplifiers that may be present. For example, the
input signal may be arranged to produce a 3Vpr.px 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 protécted volume.
' Therefore, by.applying the test signal and looking for a =
 deviation from an aritic'ipated peak-to-—lpeék voltage output
signal from the IF amplij:'iers, a change in the presence’
o or otherwise of an object within the protected volume may .
20 be detected. " Therefore, if an object 'e‘ntérs a protected
| “volume and becbmes - stationary, 'when the testiﬁg ig
) | applied, rather than the monitdring system detecting the
' .anticipated, or previous equilibrium, voltage 'leyél, a
" new voltage level will be detected. The chéngé, in the
25 voltage provides an indication that the scene has
-changed, that is, that one or more objects have " been
removed f£rom or introduced into the protected volume
‘since the lasgt investigation by the monitoring system
104.

30 Advantageously, the correct operation ox othéi:wise
of the detector 102 can be monitored in a predetermined
and controlled wmenner and also in the absence of external
test equipment that ig conveni:ionaliy ‘used to wmonitor
.'sgch operation. ' o ‘ - ' 3



renmoved fromor introduced into the' protected volume sint@APHEOOESE

I nvestigation by the nonitoring system 1.04. 30 Advantageously, the
correct operation or otherwise of the detector 102 can be nonitored in a
predeterm ned and controlled manner and also in the absence of external
test equi pnent that is conventionally used to nonitor such operation. 19
April 2006 11 Figure 3 illustrates a detector 300 for use in such a

nmoti on detection systemin accordagge with a further enbodiment, The
detector 300 of figure 3 is substantially simlar to that of figure 2,
wi-th |ike 5 rfgrencge s eLn ocli ith like el ements, which
perform subst%r?ﬁrgl I%yJiliera%i:ghge?u%cgleg%%mﬁajgoﬁfew? ﬁlﬁefdgirsé{cé’s a nunber of
possi bl e2pBetiPBndefertive systehndndevicordatbat wish tshefuiitdde, in

pref er r egfmpRei-ment s: c regiat ed .t hat. ' djode _can be 10
positioned ' at _gne of J‘I?l_%e ?%%%eﬁt%%g ?5%(? tngl- SEdalfgesoé:lgat éf with the RF
recei ve PRRTFidathy Rmidiaghare Itdest i ohs EDtudearrl, DiiThaskidei ated with
the boCaber@stide Fherti@Nale; S8 zskixl Lady iJJ realise
that the ei-f‘gli odes, may be sel e]j(?it%it \I}aesl uggéa gﬁ%{%risiel%bgc jli(%/%ﬁ\é%#spr ovi ded as
part- of ‘3]? ASTEGrR gebehaytsaldy fihe samer Eppebions. sdfimuaebddi ments, the

noni t or i iPlustysted has hhigbePt ioN YPoligbig 'OBSngi%@ée #li;odgsin a testing
| O] e two | odes positions D1-2 and

pr ocedur:E bath j o nt,Icé and several I'y. The t ‘
D1- 3 adj %aéﬁrngt o Y8¥aReE 28HRtcr dStri Fhes4 diosleysedin o prefrmredi ner eased
'l oadi ng embodimahtsi cr 08t £aR, BddppReidiedecRYS| £hoNGidde 4@NdeDl-5 .
- adj igent ta.t.he él ot k234 are ﬁr_rﬁn‘ged to have 'a significant influence on
gh £t |

_-the
L

|p%‘?sgl,1f§|_fmg Ssﬁﬁg PRfoU locations Di-1 to D1-5

associated with the RF receive path and two additional
locations D1-6 and D1-7 associated with the local
oscillator signal path. One skilled in the art will
realise that these diodes may be selectively used. or
15 "selectiveiy provided as part of the circuit as they see
fitc. .Therefore, in some embodimente, the -monitoring'
system has the option of usihg one or more diodes in a
testing procedure <both jointly and sevefally. The two
diodes positions Di-2 and D1-3 adjacent to .the RF -
20 inicrostrip- 244 are used to provide increased loading on
that microstrip 244. The diode 'posit'ibns D1-4 and DL-5

adjacent .to the slot 234 are arranged to have ' a

\ .+ significant influence on the RF sgignal passing through

the slot. The final RF diode position D1-1 is adjacent .
- 25 to the “U” of the mixer: . ' | |

, Two diode positions are provi'déd "adjacent to theé LO
input. 'I"hesé po_sitio‘ns are D1-6 and D1-7. Prefefably', .
these diode positions are orthogonal to each other.

- The diodes in the wvarious positions | may be used
30 jointly or severally in testing - the . detector or
investigating the protected volume.

It will be appreciated- that a coﬁventional : diode,
such as a BAS 16 ¢ can’ be used- in the preferred




the slot. The final RF diode position D1-1 is adjacent 2519 Aprill2606 U' of
the m xer: Two di ode positions are provided adjacent to the Lb input.
These positions are DI -6 and D1-7. Preferably, these diode positions are
orthogonal to each other. The diodes in the various positions nay 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, can'. be used' in thelQreferred 19 April 2006 12 enbodinents.-
However, the enbodi nents are not restricted to such an arrangenent
Enbodi nmept.s n ual |sed | n whi ch .ot her es could be
used suc é’éﬁ% gg ﬁ%ﬁ@er' bc%e 8&3 %me’aif%aaereaflqéﬁ € trflﬁg?ﬁ m xer or 5
the |ikdo pumh dim@rtrlaageman‘act eEmlsd:dnmm:fs tdam (Emadéy waly ba response to
an appl i N SYU& ne t,0 ence the
electrolﬁ%bgggﬁc %aarrlé%:q% % ﬁ%ﬂ?%%tr.p %%eg 6 the RF I nput of
t he n1xdkm'ﬁkﬁm9&gh ahmlquﬂsnnﬁbodﬁneatEEmave Heghaesdxiebedr 10 with

ref egengg,d Olf'ﬁéec 5:891%99%”%% V&ﬁallia%t% Eé@%@&t ¢ %.’ﬂé”@%m&@e present

i nvention is not mte such an F ica i t be appreci ated by
t hose . sREYe iy nresn@n%m tehaan t #ppd s ntwm Bsgaqllamny %lmh igable to :
rel ati Va8 gDeb Wer {hedaliRl (QlkcRRd- ﬁ@ef {*ﬁél ck2rilg body is
stationary and f he etectore?s novi ng or @a S@ and %etector are
novi ng FE!&PPV@lF%P%%ﬁﬂP(ﬁﬁﬂéﬁ toTHee R i@pethedi FhatBikeme been descri bed

~with reference to a device that i nfluences or nodifies the

: el ect ro- mgngaltRohdie! 8heabbbed RybbhemeMEIUELPS . bebndQREcr2Beq NOt
‘ te elgpt naﬁnetlc gﬂgr as a mcrowave A oscillator wuld for
'exa ?é%EF 5

épgynmvement within a protected

jrolume, 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~énd.detector are moving relative to each-other.

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

20 . not . radiate electro-magnetic energy' as a microwave
oscillator would for example, at least not 1nt9ﬁt1®nally
or not to a sufficient. degree to 1nfluence the field

. carried by the conductor. = However, it. will be
apprgciated that embodiments of the present inxanﬁion can
25  be realised in which the device does radiate an electro-
magnetic field, in ;response' to an dmput signal ox
otherwise, which ‘influences the signal or electro-
'uﬁgnetic field present at the RF input port of the mixer.

The field present at that port will be generated by

7 30 superposition of the generated field and the received RF

~ field. This superposition may be in addition to the
1nf1uen01ng of the field: descrlbed above in the preferred ‘
embodlments




f

,;ﬁnfﬁqJén

IR portpadwﬁeﬁOlﬁhEthbXE&odﬁﬂi,ﬁgcﬁilﬁtor microstrip line that

or not to a sufficient, degree to influence the field .ca9Amd2096the
conductor. - However., it will be appreciated that enbodi nents of the
present invention can 25 be realised in which the device does radi ate an

el ectro- magnetic field, "in response to an input signal or otherw se,

whi ch influences the signal or electro- nmagnetic field present at the RF

I nput port of the mxer. The field present at that port. will be generated
by 30 superposition of the generatgg field and the received RF field. This
superposition may be in .addition to the influencing of the

fiel d-descri : €rn LN, pr. : | . L, 2006 13

Al t hough theggggéggg % iﬁ%ﬁﬁg ﬁ%@ga%gg%tﬁgggg%gg%gﬁmf%%c?ggggence to

i nf | uendiifd Medferpnee ghal inEkberiinmntithe R signali niqwpdioestsh

ar r angeRRA SioEMPAKERN &, Calcn Cakekh¥eiBlds PO ERbLIRELLY Bhhch the device
i s disposed 5 sufficiently close to one of the other mcrostrip lines.

| eadi ng el A¥ wWekdrbe oreatizedicin vl dheagleriice isi glabosedrried by
those |igiggicheatly @l¥ssUed ohbf b¥eneR WrherMlihBstrihSghhelkn @ change in
the output signal” of the |F port of the mxer., For exanple, the 10 device
may be dif@FdBEd &8 athto MAreGente t heLlyepnrs s ekepthcwaspethe | ocal

osci | | algagnBl 6 O8httied | NGy t hdlosd cadnas0 thepb@gal osell | ahan port of the
m xer . 5§F#%nfluenp'ng the characteristics of fhis line; the return |oss

or refl FRES vt MR etr dhfed f| ARe ansieBge 151 fPPuEHERBE This, in

turn, ngighead dfo tef rEsPPEEE NeE Caki dixkeRS | NrdhecaaR¥Es Si @Re! 0ss for the

m xer Egat Is, if thﬁ.conve sion loss of the m xer. varies due to' the
VAGS! FBY RP  HEPRR BR BfFe ContRictimcs nkhet Kd9m8éSout put at the

‘1¢ad§H to the local oscillator port of the mixer. By
influencing thé'cha;aéteristics of this line, the return
loss or wreflection coefficients for this line wmay be
~15  influenced. This, in turn, may lead to corresponding
variations in the conversion loss for the mixer. That
is, if the conversion loss 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 mixer acting as a

. 20 phase detector, when there is no movement within the

protected wvqumé,‘ will also vary thereby providing an
indication that the detector is fﬁnctioning correctly.

Tﬁe feader's attention is directed to ailﬁpapers and
documents which are filed conéurrently with or previous
. 25  to this specification in éonne&ti&n wiﬁh this appiicaﬁion
lanq which are open- to public inspection ,with this

specification, 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) ‘andlpri all of the steps of any method or
process so disclosed, may be combined in any.¢ombinétion,
except-cbmbinatiéns Where at least some .of such features

and/or steps are mutually exclusive:



20 phase detector, when there is no novenent wthin the prooAmiRees vol une,
will also vary thereby providing an indication that the detector is
functioning correctly. The reader's attention is directed to all papers and
docunents which are filed concurrently with or previous 25 to this
speci fication in bonnection with this application ' and which are open.. to
public inspection with this specification, and the contents of all such
papers and docunents are incorporahged herein by reference. Al of the
features disclosed in this specification 30 (including any, acconpanying
cl ai ms, abstgaeh andairdeaw Ngsde. or gl Qh;the %{é&ic%giany met hod or
process ?.o di scl osed, may be conbined in any Cconbi 1"on, e%’ept
conbi nat Vg uiRBEe AT eagcooERENBING ucIvldmEur esabsiialr stegds are
- mutual | yeeakiys) VRay e ARac0by b (Bache Ao H G ariasedaln this
specificagtion (includingany acconpanyi ng clains, abstract and draw ngs)
may be r8f CEG-b§TRITRIGRE e FidHdarePusBese ngmiers sRpwesedyi val ent or

simsar guatease,othdhr@sseeXpPresehiisp staleds ot @%‘b%é@ly-rhlé%atgal €ss
expr essl% stated otherw se, each -feature disclosed IS one exanple only of

" a gener i FREENIEE! ofachFeATER Drsdiosedarist eaeucEapIne onhyention i s not

restri cteegenheribesdletadi Iof efuitayehorSOina18pbediepAls; The invention
extends to any. . 10 novel one or any novel conbination, of the.features
disclosedin%i y ification,(including.an cconpanyi ng cl ai ns
T . !

- abstract and ?a\?\nnﬁglg%o%r Fo gty rer?&FéLICtgﬂe,t%qu fhy R¥ELS cBhbi nat i on, of
- the step@y- foregyingretdiustiiorerniroc eshes drtfienel o edxtd8d4ped | agp06 15
:1‘_"") 10 - novel one, or any mnovel combination, of the Ffeatures

disclosed in this specification {(including any
accofipanying cla:ims, abstract and drawings), or to any

Jnovel one, or any novel combination, of the steps of any

method or prqcéss so disclosed.



CLAIMS 1. A detector conprising a mxer for conbining at i®Aaptil2006rst and
second el ectro-magnetic signals to produce 5 a conbi ned signal having a
predeterm ned characteristic; a first conductor for coupling at |east the
first electro-magnetic signal to the mxer; and a device, disposed
relative to the conductor, to inpose, in response to an input 10 signal, a
vari able | oad on the conductor to thereby vary at |east one of the phase
and magni tude of the first electro-nmagnetic signal; the variation being
mani fested in a further predeternﬂﬁed characteristic of the conbined
signal. 15 2. A detector as claiped in claiml1, in which the device is
physi cal | y unconnected with the Fitftict or . 3. A detector-as clained in
either of clains 1 and 2, in which the device is operable to change the
phase of the first electro magnetic signal. 20 4. . 'A detector as clained
in.any preceding claim in which the device conprises a sen -conductor
device, pief enaddtecaodi@iipriBingAa deixectfr asmeiingeg: i 1baaRy precedi ng
claim furthe S - tq [, generating 25 the input
signal ._ 6. A dg%%§?§?&5§Q% alnégggan%ﬁaﬁégeceﬂugﬁ g?a?ﬁﬁ “Purt her
conprising a t?ans‘é%é?dfors’tg?‘%sm’taf"il% ahd rexsdevérmineiect r o- magnetic

signals. 7. A deieeterisascel ai meest NedilkiabB:b, fdn Whipthnghge 30 transcei ver
conprises at |gast, opg. ofy;aty anspi 0,_@%&NE)ED SHEET% 12 %EOS 19 April 2006
ti9Rg" ant©

16 antenna, and a FECEIVE ant enna ansm
mixer:; and a dev1ce, disposed relatlve to the

conductor, to lmpose, in response to an input

5}) 10 signal, a variable load on the conductor to thereby

vary at least one of the.phaée and magnitude of the
first electro-magnetic signal; the variation being
manifested in a further 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 clainm,
further comprising a signal generator for genexating

- 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 claim 6, in which the
30 transceiver comprises at least one of a  transmit

AMENDED SHEET S ¥ 2@@3.1




el ectro-magnetic signal and receiving a received signal rasRgqtdosg! y; the
received signal being derived fromthe transmtted el ectro-nagnetic
signal. 8. A detector as clainmed in claim?7, in which the first

el ectro-magnetic signal is derived fromthe received signal. 9. A detector
as claimed in claim?7, in which the first 10 electro-nmagnetic signal is
deriyed fromthe transmtted signal. 10. A detector as clained in any of
claitfé 7 to 9, in which the second signal is derived fromthe received
signal. 15 11. A detector as clained in any of clainms 7 to 9, in which.the
second signal is derived froman ostéllator for generating the transmt
signal . 12. A detector as claimed in any preceding claim - further

conpri si ng a Si gneénmnadndsez frerelvhi eviEnng fpr2@rehemfiukirer apr edet er m ned

characteristic ggeém_gaggm{ggg sighal tacaddex&remvm?tge GRLLegLgoperation
or otherw se of at Ieast one el enent t?‘l% the dete 13. A, %etector as

claimed in clai M99 | FeRRPERITHY at M5 FESRIIVeGne SEPBALNt PPENGL | east one
of a mxer, traagixdd erfrasci lthat ortmdmigeel veeportzicomaghdtid det ector as
claimedgn any Qr&?eldl ng claim in which the device does not radiate an
el ectro- magneti C TEld in response to the |nput signal. 30 15. A detector
as clalrredln any of clains 1 to |n a@l&? 23.12. 26034 19
Apri| 2006 8-17 AIRERE HRFLE éPr‘éng‘é‘d tol‘? thi £15%%ro-

electro-magnetic signal is derived from the received

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

transmitted 'signal- .

310. A detector as claimed in any of claims 7 to 8, in
which the second signal is derived from the received

signal.

15 11. A detector as claimed in any of claims 7 to 92, 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

T
i

20 the Ffurther 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
25 ‘least one element is at least one of a mixer,

transmitter, oscillator 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,

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

,-—w---;---og-.--..
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magnetic field in response to thr input signal. 16. A detec¢d ppricosl ai med
in any preceding claim in which the conductor is an RF cor.ductor |eading
to an 5 RF port of the mxer and the first electro-nmagnetic signal is an
RF signal. 17. A detector as clained in any preceding claim in which the
conductor is a local oscillator conductor |eading to a |ocal oscillator RF
port-of -t-he~=m:xer 10 and the first electro-nmagnetic signal is a | ocal
oscillator signal. 18. A detector device as clained In claim17 in which
the dévice is operable, in response to the input signal, to influence a
conversion |l oss of the mxer 15 19. A nethod of operating a detector
conprising a mxer for conbining atid east first and second el ectro-
magneti c signals to produce a conbi ned signal having a predeterm ned
characteristic; ahich sthecdadimst 3 afamgedupd i m@iate | @asdiddagofirst

el ect r o- mgneti ¢ ;2Gn&iGNEl ol 1h MRS o A0 AnHEYI GG fll sPOSEd Tel ati ve
to the conductor, fo inpose, it response to an npust 2h8 gnal, a variable

| oad on the ndyct o therehy. vary at |east one of the phase and

magni t ude of qfehe% f#%g%toéfl 6Ct r%— fagnet] ¢ gheicedipg ¢h#i®t iBh being 25
mani f ested in a whigthéhe prasdertemiifeth BRacapdwrtiost Leadial thearconbi ned

si-gnal ; the nmethed soAPbEStRY dilkexr SleRRe OF; gaNQHALLAQ L] Bgé.cand second
el ectromagnetic s r%'ia£§; naﬁplb)gi ng the input signal to the dévice to vary
t he | oad i nposed J&’/ the® dévitce gh {‘he 30 conductor; and deriving a nf-sure
of the correct operation or otherwise fromthe conbined signal. 20. A
met hod as cl &imell ARERALRF mrE9 cletuaghiidn ane Hreceding\MENBED SHEET ' 23; -

r/’} te20° 12;20(c)@sich the conductor is a local oscillator conductor

_ . Jeading to a local oscillator R®F port of the mixzer
10 ~and the first electro-magnetic signal is a local

oscillator signal.

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

signal, to influence a conversi¢n loss of the mixer

_15 19. A method 63’:" operating a detectir comprising a mixer
for combining at least firét and second eiectro-
magnetic signals to produce a combined signal having
a predetermined characteristic; a first conductor

‘ o .for coupling a_t least the first electro-magnetic
\ ‘ 20 - signal to the mixe:: and a device, disposed relative
to the conductor, to impose, ik response to an input
signal, a variable load on the conductor to thereby
vary at least one of the phase and magnitude of 't:.he
:first electro-magnetic signal; the variation ‘being

25 - manifested in a further predetermined characteristic
of the combined signal; the method comprising the
steps of generating first and .:econd electromagnetic
signals; applying the input sijnal to the device to
vary the 1load imposed By  the device on the

30 conducter; and deriving a ma;.aédre of -the correct
operation or otherwise from thi combined signal.

20. A methpd as claimed in claim 19, in which the first

AMENDED SHEET
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19 April 2006 18 electromagnetic signal is a received RF $3 gpal2oapd the
second el ectromagnetic signal is a local oscillator signal. 21. A nmethod
as clainmed in either of claims 19 and 20, 5 in which the predeterm ned
characteristic is a phase characteristic. 22. . A nethod as clained in any
of claims 19 to 21 in which the mxer is operable as a phase detector. 23.
A nmethod as clainmed in any of clainms 19 to 22 10 further conprising the
step -of operating the device, in response to the input signal, to produce
a predetermned circuit condition experienced by at |east one of the
first and second el ectromagnetic sigrals. 15 24. A nethod as clained in
claim23, in which the predetermned circuit condition is an open circuit
condition. 25. Aehettmdhagnetiai peghaln igl & me2@ived Rhi elighhe aﬁﬂedet er m ned

circuit conditiophds Se&dRSCteitictedhignetic20s¢QRM tipn. 26. A npthod as
claimed in any of clainms- 19 to. 25, ~further corrpr|5| ng thé step of

appl ying the i npB¥cildiagRal S’f%@lnfl uence a performance characteristic of
the mxer. 25 27. A nmethod as clainmed in claim26 in which the perfornmance
characteristilc i 3 metmd arssighrifedsin 2@ithRrmeithedaiss c19i avdl 20, any of

clains 18 to 27, i NiniWhi ¢het PRodiBleert fLa Q@ﬁﬁébﬁéﬁﬁﬁgggng gg&ggct or for

cbupling at. least the first el ectro-nagnetic. signal e mxer; and a
second devi ce, dfFGSEG HEtHEive AMENDED SHEET ~23=12- 20@8.
- 22. . A method as claimed in any of claims 19 to 21 in
which the mixer is operable as a pﬁasé detector.

23. A method as claimed in any of claims 19 to 22

10 - further comprising the step of operatiné the device,
in response to the input signal, to produce a
predetermined circuit condition experienced by at

least one of the first and second electromagnetic

signals.

15 24. A method' as claimed in claim 23, in which the
predetermined circuit condition is an open circuit

co_ndition .

25. A method as claimed in claim 23, in which the
predetermined circuit condition is a closed circuit

(1) condition.

26. B method as claimed in any of claims 19 to, 25,
further comprising the step of applying the input
signal to inifluence a periformance characteristic of

the mixer.

25 27. A method as claimed in claim 26 in which ¢he
performance characteristic is a conversion loss.

'28. A method as claimed in any of claims 19 to 27, in
which the detector comprises a second conductor for
coupling at least the first ele‘_:tro-mégnetic-signal

30 _'to the mixer: and a second device; disposed relative

o e .-...__..-..
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19 April 2006 sue,. 19 to the second conductor, to inposfapdlobgsponse to
a second input signal, a variable |load on the conductor to thereby vary
at | east one of the phase and magnitude of the first electro-magnetic
signal; 5 the variation being manifested in the predeterm ned
characteristic of the conbined signal; the nmethod further conprising the
st eprof—apptyi ng the second input signal to the device to vary the | oad

i nposeg: by the device on the conductor. 10 29. A nethod as clainmed in
claim28, further conprising the step of selectively applying the first
and second input signals to the device and second device respectively.

30. A nmethod as clainmed in either ofi%lainms 28 and 29, 15 in which the
first and second t%olggéjct ors, are,one and ,the sanme. 31. A nethod of

det ecting the presence OF an Obf &T* vkt ATRC3E bR ¥erredse dicure using a

det ector -as cl ais#eeRd n iapyt of sighalns al tvardfjlet heonet hed 2Qeconpri sing.
the steps of genelahidid:f té Sthe2BEy SRGONL tromagnetic signals; applying
a first input siaggal tqQ. the ng[e\i%e tg varlg%gtgﬁegqeogg ?%‘r%o@’@&gby the device
on the conduct or 8t SIIHE T r 8t Birste pledtenrnageaic| stmwlone |
character?stic oftheheardstionilieded wingfiestedappl yvhagpradeesmndeiinput signal to

‘the device to vakjhatdieelPadci R0SEE Rymiiheqsdevice .on. the conductor;
storing second d% represeﬁt i,g&; aﬁ['es Iegsgdogéblg%ér ac eer'?‘?ﬁ?‘a of the
conbi ned si gnal ; ““coparPTRF AR f 15 t5T8R dO% caRPd iRt the sedebect the 30
presence or ot heimpue sdgnathgoobhectevired NoNviAE the load imposed

by the device on the conductor.

)

10 29. ‘B method as claimed in claim 28, further comprising
the step of selectively applying. the Ffirst and
second input signals to the device and second device

.respectively-

.30. A method as claimed_in either of claims 28 and 29,
_15 ~in which the first and second conductors are one and

the same. : .

31. A method of detécting the presence .of an object
within a monitored volume using a detector as
claimed in any of claims 1 to 18; the method

20 comprising-the_steps of generating first and éecond

af) | electromagnetic signals; applying a first input

signal to the device to vary the load imposed by the

device on the conductor; storing first data

represgnting at least one characteristic of the

25 - combined signal: applying a second input signal to

the device to vary the load imposed by the device on

the conductor; storing second data representing at

least one characteristic of the combined signal;

comparing the first and second data to detect the

30 ~ Ppresence or otherwise of the object within the

 protected volume; and determining whether or not the
object is present from the comparison. '

32. -A,method as claimed in claim 31, in which the first

TETTTE e
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protected vol une; and determ ning whether or not the obje¢yapsl Jppgsent
fromthe conparison. 32. A nethod as clained in claim31, in which the
first AMENDED SHEET 23 t2 2003, ~T s_ 19 April 2006 20 32. A nethod as
claimed in claim31l, in which the first and second input signals are
substantially identical. AMENDED SHEET ~23=1.2 2Q03.

Ea
=

20

32. A method as claimed in claim 31, in which the first

and  second input signals are substantially
identical.

= s g
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