-¢=---7---- -- 4 1 Conbined Imaging System Field of the Invention 5 The
present invention relates to a conbined i maging systemand refers:

particul arly, though not exclusively, to a conbined i naging system wherein
a plurality of different fornms of inage of a person may be simultaneously
di spl ayed and recorded. 10 Background to the Invention Security systens
quite often take real-tine video i nagegs of the face of a person for
facial, recognition purposes when the person is in |locations such as, for

exanple, controlled environmepts,.. §ml.ar t hermal i mages of people are
taken to 15 determ ne thernal @?@?’2\%'@9'&?%?”& t hose people for detecting
hi gh or | ow body tenperature and thus the |ikelihood of that person having

an infectious gfis6ARE mvlRtionUnder high stress, or for security purposes.
Control |l ed environnents include |ocations such as, for exanple, airports,
ship termnals, train stations, hospitals, office buildings, mlitary
bases, factsoriTee, presymraientdh felitdsatd at canbinedintndgihg bysieen aBd rdemse are

| ocat i ons wher rit i e i i d only
weapons det ectplggﬁ',ﬁg'ﬁdgﬁgﬂnﬁ%nééag%' égcfgpcgp‘ ﬁ%@,‘*ﬁ”& %%H\I ‘?’I_ieé%w%ut al so
detection of Plurlityeof iferepiefgrmisanf inage ©bAPEIGITLYAY b FmykaseouslyidispirYed syst ens for
thermal | nmagi RngqAReMmed. 1 dentify the person. If a large nunber 25 of people
are involved, this may reduce the effectiveness of the thermal inmaging
system It also makes it difficult to track back to identify and | ocate
peopl e sonk® tHagkgresnddp theaventien nal | mage was taken. Furthernore, existing
systemfor thermal inmaging rely on an operator to determne 30 if a person

shoul d be subject to further_examn :qi on.. An err i,h_judgenent by the
operator, or XCPUSUSIPHS &‘Bﬁ&g‘?ﬁ)&%ﬁﬁe@' mBﬁ'd?%'@a%??eq? [Ehec;?c,e OE% S avE
stgni ficant, dadiskraegnitoopepgseendesthePearsnmisyin bEatiohesuch e ferieyampl85 | n
accordance W bh,Qng asREiher® toifiahy) VRSP InddasTs fedpl’ S¥ittied @pparatus for
produci ng conbl ned i nages of a . erson, t he a%)adr{at us . r'!l10| Lfdl pYy, @ first
canera forl? determine thermal characteristics of those people Tor detecting high or low y

* temperature and thus the likelihood of that person having an infectious disease, be

under high stress, or for security purposes. Controlled environments include

locations such as, for example, airports, ship terminals, train stations, hospitals,

office buildings, military bases, factories, commercial installation, and the like.

20  These are locations where security may be an issue. Security includes not only
weapons detection, identifying suspect persons, and the like, but also detection of

those who may have a contagious disease.

Existing systems for thermal imaging do not identify the person. If a large number
_ 25  of people are involved, this may reduce the effectiveness of the thermal imaging
: i ! system. It also makes it difficult to track back to identify and locate people some

fime after the thermal image was taken.

Furthermore, existing system for thermal imaging rely on an operator to determine
30  if a person should be subject to further examination. An error in judgement by the
. operator, or a lapse in concentration by the operator, may have significant, adverse

consequences.

Summary of the Invention

35
In accordance with one aspect of the invention there is provided apparatus for
producing combined images ofa person, the apparatus including: a first camera for




2 preoducing a first image of the person and a second canera for producing
a second inmage of the person. The second inmage is of a different category
to the first image. The first camera has a first field of view and the
second canera has a second field of view The second field of view at

| east in part overlaps with the first field of view 5 Preferably, it is
coincident with and not greater than the first field of view In a second
formthere is provided a nmethod for providing a conbined i mage of a-

.person, the nmethod.includin e st : i | ESE of the
person with a ?rloé)”:?{“gg;h?g?"aaggﬂfteﬂgeﬁ Sé’ﬁ%gdr_?sé%%(}l%ﬂes&gf P'?Fréjuhﬁégt% reld of view
of the first cinaee of thq persopakiergoand deage ifcdf ia Willgenioptegons togks Weiimaget h a second

canera when t hehe QSRS hs 4 ftstied 8CANardi1ed Sheéd caimery Haé akBenéfadnd caner a,
the second field of view

| east in part overl appin Lth the first field
of view, and ‘i.’fPﬂ?""sé_E%?ﬁ’P'i“ﬁ%Eé’?B%‘V ﬁtdeaS?'" Bara?‘iﬁfq%q’sgﬁﬁ *'l?gl{sfﬁ%‘rgf B8 the first
i mge; and 55 Ereleratlysipis aginaiipnttwith afd nd greateathan thetirstfield ofgewnd | mage on a
di splay screen in an adjacent relationship. Preferably, the second field
of viewis coincident with and not greater than the first field of view

I'n both forns, n@ecensdgaithera s Rrided A method foriprRyidign 8 peabinghimaog fhden of 20 a
nmonitor in an meoncRdinehed Rtidmgdt gepsThe first canera may be a col our video

canmera and the first, | ) Foying Vil i : second
canera may be a thé%h}aﬁ%?%éigﬁgeeg%ﬁ%e?g&%ﬁdv 'T\éefgﬁggda%%gﬁfnrr@g e'rrsrg}g be a
thermal indge. The thimafirsifigldgbviewss therfesto@reera 25 col our/tenperature

scale. Preferably, bhewhgbSsbeos@iRigs ofthé péleeh WieCHStoBdtRTe Wikplthg e the fir st
i mge and the second image. raesseggn%t'

vely. si il t i nuously
when the person is wPeHIH ife secodﬁﬁof¥'gwﬁ% s\%%ggvlé%ga'ﬁﬁé_ejsét?&tst field of
view. The first i magefigidof vBY gbreastdr panl aredapping wille the dirst figlbolyigms 8l There may
be i ncl uded a t her mal v RSB RARSF s BERMTHRE] Prnaivtanagerinag (T 3
tenperature of the person i ve a et erm ne erature an
for gener&ting an @vg’?é?ayfnﬁ?'i éS?{r@?ﬁgﬁ‘gﬁﬁf%cog? '”{aﬂ%"gg?’é%ie%g@bve t he
predet ermi ned 35 maxi anadidcentpratiatshive. Al ternatively or additionally, the
thermal imging processing systemnmay be for determning if the

]E g?p S;ﬁ.te?;? i ﬁ&ré{%%gl@&ﬁeis gqrg?rlldtsfﬁ@%?lrigv\(rv isabof%{:iggn?%v% gﬂ1J1 r%ggr@atg} tﬁ‘é‘n%;[e (ﬁrgper ature and

field of view. In both forms, the images may be for real-time dispiay on a screen of

20  a monitor in an adjacent relationship.

The first camera may be a colour video camera and the first image may be a colour
video image; and the second camera may be a thermal imaging camera and the
second image may be a thermal image. The thermal image may include a

25  colourftemperature scale.

Preferably, the first camera and the second camera capture the first image and the
‘second image respectively simuftaneously and continuously when the person is
within the second field of view and the first field of view. The first image is

30 preferably of a face of the person.

There may be included a thermal imaging processing system for determining if a
temperature of the person is above a predetermined maximum temperature and for
generating an event if the temperature of the person is above the predetermined
'35  maximum temperature. Alternatively or additionally, the thermal imaging
| processing system may be for determining if the temperature of the person is
below a predetermined minimum temperature and for generating an event if the




fi 3 stenperature of the person is below the predeterm ned m ni num
tenperature. The thermal imaging processing systemmay also be for
determining if the tenperature of the person is outside a predeterm ned
tenperature range and for generating an event if the tenperature of the
person is outside the predeterm ned tenperature 5 range. The predeterm ned
tenperature range may be froma predetermned mninmumtenperature to a

pr edet er mi ned maxi rrumtenperature The generating and event may be raising

an alarm raisj i ng device
to record and ES?‘@?’%”'F o‘g FlpFrs? ?ﬁ%’g‘gﬂberfgdgqehe-'rrn%lcgmsecongmﬁergt%of he recording
may be in col chermailimagifig msqesslrrmgelam:aytahebg@céﬁﬁm'ﬁ'mfgée i?ﬁ'?erﬁférestored
separately or &QQefR@F is ow},ﬁl@ arp‘r‘éii@feﬂﬁﬁ?ed térﬁﬁé?étéﬂ’é Mgdéﬁﬂoﬁ@%@ratn@san st art date
and time, first date and tine F | ocat B r@y %{J ecortded mage
may incl ude a SEPYT the fRIpEratye, b the, RS ’Fr‘i‘Hﬁ g thgipr EEF'B'B%%{SP‘R?’H&? nunber of
15 franmes per rageonlhe aredetermige telapenaturk rampef iaabe fiomna tpresletermiisedpr ovi ded
appar at us for HER{BH&&M&&&E@ Q?@fét&ﬁ%& refdkimém t&ﬁﬂemne' ﬁh@génbéhr@ of view,

the apparatus 1nc vi deo canera for producing a col our
vi deo i mage ofa"ﬁﬁéenb@ﬁlé‘éﬁfa's'ﬂ%‘ﬁarﬂn@fsf?&lanﬁ'ﬁ‘rﬁg"\“ﬁ&’@ﬁ?mra for 20 producing a
col our thermal |nage of the person, the colour video i mage and the col our

thermal inmage felng &Tr B a%géo‘?‘tﬁlfgnée k@% rédo!&eadm 's'i&!e%’e 15 haBd B the of a

nonitor; and a el recor t he col our
vi deo i mag®, tseeonddheser Th? I@PW@B maig dn calvg T'@c%?fdf‘?ﬂ} ﬂ?ﬁt“?f sepondDescri pti on

of the Draw n%ader}néwé%forédb%baratb@ of BY&RYr| WhemRYorb&, ebidiag datadadmst ood and
readt 1y Pul | OBl SR B (B na dRCHESOR D ANRE lgRey | bed by vay of

nony | i mitati véek fe present
i hvention, the description being W|th 30 ref er ence to the acconpanying

illustrative ghnay :ﬂﬁﬁndldae\émmumagé:lc&urh@ou& ithfyed Bt d preastdrinmbd Amief oft he overal |
syst em ar chi tef\cture ow chart of a first formof process;

Figure 3 i a rIaT"SWédﬁﬁﬁpf'ggf'g'g'ag%'i%ﬂd formof process; 35 Figure 4is a

flow chart of a third formof process; Figure 5is a flow chart of the
i mage pr Ocess'iﬁlg iR SbrRMher@NE probildsgRaius SordpréduBiy eftitedQiagdieofiamage

recordlng syste

person in a field of view, the apparatus including a digital video camera for

producing a colour video image of the person, and a thermal imaging camera for

20  producing a colour thermal image of the person, the colour video image and the

colour thermal image being for adjacent real-time display on a screen of a monitor;

and a recording system for recording in real time the colour video image, the colour

thermal image, and recording data.
25  Description of the Drawings

In order that the invention may be better understood and readily put into practical

effeﬁ:t, there shall now be described by way of non-limitative example only

preferred embodiments of the present invention, the description being with
30  reference to the accompanying flustrative drawings in which:

Figure 1 is an illustration of the overali system architecture;
Figure 2 is a flow chart of a first form of process;
Figure 3 is a flow chart of a second form of process;

35 Figure 4is a ﬂow_cha:jt of a third form of process;
Figure 5 is a flow chart 6f the image processing system; and
Figure 6 is a flow chart of the image recording system.




4 Descriptionof the Preferred Enbodinments To first refer to Figure 1,

there is shown a preferred formof systemarchitecture 5 using two caneras

10, 20 of different categories. The canmeras 10, 20 may be selected from
any category of known caneras such as, for exanple, video, therm

i maging, rear infrared, ultra violet, x-ray, and so forth. As illustrated
there is the first camera 10 for providing a first formof imge of a 10
person. The first formof image is preferably a colour video i mage and the
first canmera 10 is preferably a video canera for producing col our video.

In such an f -~ instance the first canmera 10 may be a digital video
camera. By havPesgription of thecRyefetreshbmbodimerts| our, i dentifying features of the
person may be able to be captured. Identifying features rray i nclude hair

col our, eye colo cI ot hi ng, det ai. | rst canmera 10
has a | ena- 1 FHr ! By G FPrea raiied O et SRIERA cn
person whose iusingawo samelasbm capf diffedntyialegorize. [Tbe atreeranitl0,t39amay bee t hei r
I mage 1S captdyy @f%%fr&g alg)) c%ai%});sly g@?ﬁwﬁ@&n?ergsrs‘ﬂm dd fo?&xaﬁﬁWr@eolﬂeﬁn%l passed

along first line server . First Iine 13 may be a
wirel ess |ink,impging gguinfraser. yitra iglet, x&ay. angdisp &qrthy | deo server 14 is connected
to a central video server 30 by line 15. Line 15 may be a wreless link,

over a LAN VAN ilcfiied BERL Bl i ol S0 SIS o FLALRT Bdinoe 402 25 net wor k

is a TCP/IP Et erne ser IS operativ }(connected
to a nonit¥r BJPTSOIVDHFQ fyst R pligags §m'%f9fa§bﬁé@'ﬁ“r3“2de°1'ﬁ€9€ea’id§h%r §h t he second
camera 20 for damew @i @greeeréwcmded‘ emirfor pryagihgablotihadeopan 3ae. anThe second

form of i mage ; i iﬁ"?&ﬁ’ er can?qera(‘]: her gaadr ngl%eganerQeBip%%qhe ?g canmera 20 is

pre;ferably a t"H a8 %r mal i magi ng
carmera as suppeined "byofth Mﬂ@ﬂfynaﬁ%ﬁ-ﬂ@dﬂ’f theneerson neeaahte topecaptuigdA, Being a

thermal i mage jidntiihd Featurddah8ihdiyaeDiuir dolot® lepal Eolouf NeotiiRs aRtglisCaiesoa 20 has a
lens 21 that i.,s.focused on a second field of view 22 35 in which the

per son whose |f‘?ﬁ5‘ge is to be captured will be |ocated when this image is
captured. The second field of view 22 at |east overlaps with the first

field of vi eWThéarsfSc%n'jeFa 10H3s B Rn& oNihbf iEREudcb BY a Wist fieidd® viely 1R ewis@e person.
Preferably, t gepe%%n wﬂose image is to be captured will be located at the time their i image is
captured.
20
First image data from first camera 10 is passed along first line 13 to a first video
server 14. First line 13 may be a wireless link, if required or desired. First video
server 14 is connected to a central video server 30 by line 15. Line 15 may be a
\.\rireless link, over a LAN, WAN, the Internet, or other network. Preferably, the
25  network is a TCP/IP Ethernet network. Central server 30 is operatively connected

to a monitor 31.  Monitor 31 has display screen 32.

. There is also the second camera 20 for providing a second form of image of the
person. The second form of image is preferably a thermal image and the second
30  camera 20 is preferably a thermal imaging camera such as, for example, a thermal
- imaging camera as supplied by Mikron Infrared, Inc of Oakland, N.J., USA. Being

a thermal image it will inherently be in colour.

The second camera 20 has a lens 21 that is focused on a second field of view 22
35  in which the person whose image is to be captured will be located when this image

is captured. The second field of view 22 at least overlaps with the first field of view

12 so it can be confirmed they will be of the same person. Preferably, the second -




5 field of view 22 is coincident with and located within the first field
of view 12. Second field of view 22 is nore preferably of a size not
greater than the size of the first field of view 12. In this way the two

i mages align and, when displayed, are of the sane general view of the same
person. This allows an operator to nore 5 accurately determ ne they are of
the sanme person. It also allows nmapping of the subject in view fromthe
first viewto the second view, and fromthe second viewto the first view
This may assis S I i mge data
from second cah%?gpgéxgbq903mﬁ%iﬁwﬁ‘th%%%ﬁdﬁ gggg%ad%$g%gd§econd vi deo
‘server 24. Sec8erpnd f%OfZEWr?éyS 'B@fe&feﬁfqbéﬂ b g siz¢ F‘?il@reia\’e' thamthe ségioidbe  desi red.
Second vi deo S%M(éfd owewaz aln&ms Wﬁﬂﬂ@ﬁﬁoaﬁlaééa aﬁ@iﬁnﬂa\bheﬁldﬂsﬁﬂy@leér&@f 30,
preferably by % f% may ? separ at e qus&p s or may be
cont ai ned” wi t hi'fi s?ﬁ'g 98%%3 "i%” R %lsﬂ'ﬂe PP s V¥ @Foé‘f'sraé]d"p[eﬁaé‘ilr B&Yel ati vel y

cl ose to m i naseraehrdeteaine they ere.of Gersemapert®). [Ra@lsc aljowe m@ppiteofithd mages

si mul taneousl ys@réét iRy @&%a%evﬁmmvumgye%wdv.M%mﬁorpﬁre%e&nusgewrbthe second
field of view 2 he first field of view 12. |In normal node

caneras 10, 201 ‘égrﬁ‘(‘{ﬁ”% Thﬁ'&i‘@f@?sﬁft %@Eﬂgtb@”’\"‘?%{rﬂ@ssaﬁ‘&peré‘é’bond 20 However,

the capturing of inmages may be at different intervals such as, for

e o o echfi fnal aﬁsﬁom%@cagswﬂ& 2b R e L g RELon §ogho J our frares

per second, one ertain cilrcunstances,
the i magesld ca%ﬂnde‘dd%a%?“@éz‘%t iSegong Hagyéd maythe & Wikrlessiling fopaurshgles shoul d
conti n:Je whi | ede‘sfaj PROEDViddoSsanet ftau iR &imc@emadtofdgmkgg vidéo wéreav 382. The
initialisatio uring of 25 images may be by an operator, or may
b:epy known r?fgrr?&gg%@ﬁeﬂé technology. Simlarly, the ceasing of the
capturing of inmages may be operator determ ned, or by known notion sensing
technol ogy. Tocdnedr&r 10t 20 inb@kd A sdparaMReUSAgPE iy beaBiigined withiané o | ed

i .1 hey Kk h W d field of
oY OB e e kb Rl B985 B haREsgocond 1oL, o

i ncl ude | ocations such as, for exanple, airports, ship termnals, train

stations, hospidnlas 10084 béiﬁ.lr@tﬂeir 38 simlikanbdidly YanB Rehsiably ntivoiBs ,
CONMET Ci aI i nst.all ati on

my be an i ssvﬂlg agperson is in aeﬁgcfoil%"eid ofwew(l;b% anaath tlhg?ras% fle?dné v}é\@qﬁe security

detect i on: i dentifying
suspect 35 perlsoersal meds Q?-’m?fﬂsl Re20 @H@Fﬁameeso@taé@*{t |2é rﬁfa@ﬁ's percseoniih o may have

a cont agi ois M@@S&e oPBAA B ﬂq%gegeuapaa@tatr@ff&é}&)mtana& qa&t of a6l al 1 mages
of the person. q
examp e, twenty four frames per second, ten frames per second, four frames per

second, one frame per second and so forth. In certain circumstances, the images
captured may be siill images. The capturing of images should continue while the
person is within the second field of view 22. The initialisation of the capturing of
‘ 25  images may be by an operator, or may be by known motion sensing technology.
e Similarly, the ceasing of the capturing of images may be operator determined, or

by known motion sensing technology.

To refer to Figure 2, when a person enters a controfied environment (40) they walk

30  through an area with the second field of view 22, and thus the first field of view 12.
Controlled environments include locations such as, for example, airports, ship
terminals, train stations, hospitals, office buildings, military bases, factories,
commercial installation, and the like. These are locations where security may be

an issue. Security includes not only weapons detection, identifying suspect

35 persons, and the like, but also detection of those who may have a contagious
- disease. Cameras 10, 20 capture (41) at least facial images of thelpert-";on. The
face of the person should be captured by both cameras 10, 20.  Second camera




face of the person should be captured by both caneras 10, 20. Second canera
6 20 may capture nore than the face, including the upper body, trunk , and
so forth as required. Wth additional reference to Figure 5, the first and
second i mages captured by 5 canmeras 10, 20 respectively are passed on a
frame-by frame basis (70) as digital inage data to, and are processed by,
servers 14, 24 respectively. The digital inage data is then passed to
central video server 30 and are displayed in real tine on screen 32 of

moni tor 31. Prej ﬁfaﬁpép\' re Fn&% tﬁdnrtﬁ'é fa@é"%cﬁl@iﬁé)mg ubrf@?gﬁﬁ/ ik dheR Rxed in an

adj acent relations such as, for exanple, sid -si de,” one above the

ot her, 10 and §%“ﬂﬁ$¥h In this way, an operator at central video server 30
can view screen 32 and |dent|fy the person by virtue of first imge 33 as
di spl ayed on s 4 ed on
screen 32. Pre étfﬁ:ag?'%%al rﬁ%%qo era %?tstgﬁcf?&%m{' Sexig ?fn%;@ ° hﬁ&{ (71) to
specify a régi emnesss 10n¥%feém0tlwebraf%l3ﬂsh%ﬁ0fkﬁffaﬂl?dlyl‘ffaﬂ?etgélg (70TRs digighn assi st

nmappi ng of the,mag@gstaqé énhearpsfoséyaeé bprgbmae ™) EWrdsPectivily. tinﬁe ggiber, and to
assi st confirngti ond i mage 34,

bei ng a ther maf™ apggﬁ%‘s(?'l%éjgssﬁgf qeﬂté%f"fjﬂ/sef"ﬁraopaé’?%?p “eSpEy?%'P af fbe 33, being

a vi deo i mage, orestadzh 88 of henitopdr &rederally thedisst end secoriddmpgasadisdlaye® | nage has
been capt ured ﬂ%n%ﬁ&%ﬁﬁélaﬂoﬂsh:;?&ch B, 'i‘o%xdrﬁﬁégﬁdé@ sri%}’orhe%b%{i@thé/&ﬁ& by 20

known i mage recognltlon technol ogy for securit %/%) es, if desired. As
shown on FiQur 9o frthe di His Waygdn Ferai St senlig)| vilge ‘?ﬁ?@rcﬁ’f' YPE SEREF t 35
di spl ayed as p3xr sndadientifip¢ha peesge by vintué-blffirstemaye 33fastdisplaggbomsaeend@t ect s that a

colour for a ént%"gggcla%g ‘éorf%bﬂw\ég%%péseﬂgﬂlﬁéénoﬂe&rééﬁ@z”“@}ér&gﬂﬁﬁrﬁé ure is

meisent (42), I cates erson ma% have f ever and thus a guard
s alerted (43jperatggan 'Dfé%tédr\c°r‘§d"tﬂt?sé€1)é‘bls&e8 & YLK IR f ST QY t her checks
(44). The pr edeteimapdse Ghis PRXAsEEI™MApPINY ef tad intage ofydy@rschdiomexanpkv® 37. 5C.

However, i{s e a%.-azsm tcgééaﬁ{m lﬂ&%ﬁdn%eeth e.gw%%mgeg%m RohO! mal - body

terrperature (3 For-exa and so forth.
30 If the operator detects that a colour for a tenper ature above the
predet er m ned Segnd Mage BENRRGad tedndl Smaye! d@EsaRe Rientfh ehepparsan Fist al | owed to

B Femper at ur o 4 S BARTR W AR08 ofslRk e (el LSRRI, tokech Mol TP S e 3,
P image has been captured by cameras 10, 20 First image 33 may be analysed by g

20 known image recognition technology for security purposes, if desired.

As shown on Figure 1, second image 34 has a colour/ternperature chart 35
displayed as part of the image. In Figure 2, if the operator detects that a colour for
a temperature above a predetermined maximum temperature is present (42), it
25 indicates the person may have a fever and thus a guard is alerted {43). The
person is directed to a checkpoint for further checks (44). The predetermined
maedmum femperature maybe, for example 37.56°C. However, it may be any other
possible temperature above normal body temperature (36.4°C) such as, for
example, 37°C, 38°C, 38.5°C, and so forth.
30 '
If the operator detects that a colour for a temperature above the predetermined

maximum temperature is not present the person is allowed to proceed (45).

The system may also check for an abnormally low temperature — a temperature
35 below a predetermined minimum. This is shown in Figure 3.




ti 7 “The procedure here is exactly.the sane as for Figure 2 and thus |ike
processes have |like reference nunerals but with the prefix nunber 5 rather
than 4. Here, .the operator checks to see if the colour/tenperature chart
35 indicates a colour for a tenperature, thus indicating the presence of a
‘non- heat-generating article on the 5 person. That may be, for exanple, an
expl osi ve device. The predeterm ned m7ni numtenperature may be, for
exanpl e, 36C, 35.5C, 35C or the like. If part of the person is belowthe

predet er m ned fﬂe&*&r&ﬂéﬁﬂu& fERGE @idd{ﬁthé 3dhe BORK i _?[T:E)Q 8 th@Nike pRiastye device or
the like attach erator alerts the guard

to or Worn per son.
(53) and the pEvelts ’Ff§fef'%ﬂ&é'ﬁ‘el’% byt \Yﬁbtﬁ?(B’Sf’?ﬂ“"ibﬁrr Blet et 4 pheedising 10
(54). The enbogherasnicharks fo s lifghe’cormitebperairddhae d5 widichted Beoleurdiadi nent of

Figure 3 so %Z@L«Qgthret s Q%tﬂég{et&&%ﬁé‘e f%n%eﬁ%?hé?%{ﬂb E[’,h%@%k?ﬁem ned

t enperature, t he check
is for an ai:cewsabl eThat_LBIav émgt@r gtampiarse r%sple@\@sdqvac@m ThRePredetermine

predet er m ned hRirRAIahptrfurk thaly BE, f&@kbrﬁyénsefcﬁdﬁli@ es ceual tHeQRD CK aérur e. Any
tenperature out i de that hg’%n‘? i una(gceg{r | e r}P %ﬁard | erted. As

t he oper at or AREPHBLeigY Eﬂs?eé‘g'ﬁ? Linggum SHRAYE % B &t ended
periods, 20 aanobxalgswaediaytce\methedik@amhwb & wnoyretyt the eerséi. Jbe epetatehows a third

enbodi ment  Whejigisthe dagﬁl(éa)gﬁu ﬁ.ypa%ﬁfs wéﬁs@dhéckbmlf&%ﬁer AORkdhg | 1 ke
processes use |ike reference nunerals with a prefix nunber of 6 rat her

than 4 or 8. fR¥ differences are in process steps 63 and 63. Here, the
i mge data for second 25 image 34 is analysed by a thermal inage

processing syshelablithertGirRjufE 31ady b o }JEfﬁed %ﬁﬁﬁ@éﬂﬂd&fﬁ%ﬂi&ﬁu%ﬁ that the

pr edet er mi ned _maxi hum tenper ature an erature 1s |l ess than
‘the predeter m"'??édh"f'n"ﬁ?fﬂtﬂ"rnc'ﬁeéhiaé?’ af (fpaximun p@det?r@w@gttgma%ratuqeh@n%l|a| owabl e
t enper at e r ang@nimlrh, prgteermiasd @inpentures Ibairigabl atedk tihéor persoeptabll rected to a

checkpoi nt, for Hr%{%&p&ﬁﬁ gsfro('rp%ig mlinhmMrPaédQ@mHﬁJdS@n'l ler%tu?é kPyrd to 30

proceed (6 own I n ﬁg rocess| n% ystem conduct s
its determ naﬂaé'ﬁ‘“B‘nPre%Ft?rP‘ﬁ' t?ﬁbpeﬁ“ﬁﬁe WS‘F@PWW oufsider fhat Eaéiiﬁ)@r ature is
not out si de t headoemsbit Mdniaudrd ateasd.num and/ or m ni nrum the inmage processing
system noves to the next frane.
As the operafor must maintain a high degree of concentration for extended periods,
20  and as relative colours are subjective, Figure 4 shows a third embodiment where a
decision support system is included. Again, like processes use like reference

numerals with a prefix number of 6 rather than 4 or 5.

The differences are in process steps 63 and 63. Here, the image data for second
‘ 25 image 34 is analysed by a thermal image processfng system that determines if the
'j. A temperature is greater that the predetermined maximum temperature and/or if the
temperature is less than the predetermined minimum temperature — i.e. is outside
the allowable temperate range. H, yes, an alarm is sounded and the person
directed to a checkpoint for further checks (63). If no, the person is allowed to

30 proceed (65).

As shown in Figure 5, the image processing system conducts its determination on
a frame-by-frame basis (72). If the temperature is not outside the predetermined
maximum and/or minimum, the image processing system moves to the next frame.
35 !'f a yes result is achieved, an event is generated {73). The event may be an alert,

alarm or the like.




35 Ifa yes result is achieved, an event is generated (73). The event may
be an alert, alarmor the like. 8 The system also enables central server
30 to record all first imges 33 and second images 34 and to store the
recorded i mages 33, 34 as image data. This is shown in Figure 6. Recording
is preferably on a frame-by-frame basis. The inmage data is preferably
date, tine and |ocation stanped beforegstorage. This may be as a result 5
of a pronpt for an operator to input recording data (76). Storage should be

for at |east g, g&grlﬁtaEB g]lxal%f‘eg cEr'.t:%PservEP?b tBrre‘?cQI%ta‘ﬁ'HQ i t3‘3g:ﬁd Wdbhhg depend on

the circunstance sease contro eter t1 me should be
greater than IM78es HciB & sterA the raerdsd "’f“ﬂFQ@Sa"i" §é&§é§“aQP8?taaﬁh'&lsr9B@Wt it should

bﬁ greater Ei hath'ighﬁé_G aiilébcfjr&hg)ﬁtp%@erﬁ)ﬂly @Y frdnie By framB Basi®) Thelididye di? ir ef er abl y,
the screen dis C, es er ree inter esto
enabl e an oper&F%lﬁéb@gatg’o’meragﬁlb?%{%?tgl &‘g‘{beﬁqﬁesor P'ﬁpe% bﬁﬁsafegagont rol the
start of  recoefdi mgnptémdn operatettoinpuivgeordinmdaty ﬁf)baﬁmagaﬁmw bﬁfcmlat by nmouse
click. Upon thgastdi %@d@ﬁén@y&tmbeww beiite@dtimd hﬁn idapéal ar g are

di spl ayed. Upon the oper 15 s Iectl ng, the recording the
record data i sSPUBHR gﬁj FI%BS'BG@S%FR Pl pr ?mwﬁ‘iﬂ%hﬂ%{géﬁ' i ad tﬂ?ﬂ ude
operator 1D, Itbe:artcutmnqn txhae ef ﬂuad:hsteaseeforlaocarpmrbm shaylid the, gréatar thabti@npl e, an

ai rport departéﬁq,(g%%t t o@ntrance, and so forth. Upon the record
data being entere f%f the recor I ng commences (77) and 20 conti nues

until the Wperator sel ects 'stop’ (78). The end record data nmay then be
entered (79). Preferabipdhe egesnddighidyandiiigs bawiber (prefergplyahree)pisteddces td D and ti ne.

| n._many ci rCU%Eé}E'Qr?ﬁpetré?& tcﬁ’%n?rﬁﬂe ﬂgbergﬁ?rﬁéf{af;e%qnég% %r@gt{ﬁ@stgl?g? form of
3

identity at the sa IS ca caneras 10, 20.
The 25 ident |’?‘§Pfqﬁ§ye'bb°fde‘§&tﬂ$r pid, pigyhack fungtion alhy Heuse Hitkg '{P&Qéhe access
code, identit\ispRy dystanabaipadtivated, theiftetades are Tdiplagied. aumrmabmrﬂ@r to the

identity y r ed on screen
32 with t% i %glegﬁg%% &%&lm{ récgﬁngwﬂel%&h d%e 't Ecor c?stg anc? ?Sdgre with the
i mage data foﬂefi"fﬁd{?%m%m'%@ OPS'@tOF 1. {oRption.atp ang tilng. kRs3kaniay bedoback track

to previously &kanpk, de dirdofAgaptuielgateC Blltin@ehtrand@Nshd sdédrthi ty | ndi vi dual s by
identity and/or facial characteristics. This may be of inportance for

security and/or disease control. Wilst there has been described in the
f or egoi ng desd.}pprptﬂpeof?cgﬁ afaty p%r@g entered (76) the recording commences (77) and

20  continues until the operator selects ‘stop’ (78). The end record data may then be
entered (79). The end record data may be for example, operator ID and time.

in many circumstances the person may be required to produce some form of
identity at the same time as the image data is captured by cameras 10, 20. The

25  identity may be a security pass, airline boarding pass, access code, identity card,
passpart, or the iike. The data pertaining to the identity may be captured by the
system. It may also be displayed on screen 32 with the images 33, 34; and may
a!so' be récorded and stored with the image data for images 33, 34.

30 In this way it is possible to back track to previously recorded images if required,
and identity individuals by identity and/or facial characteristics. This may be of
importance for security and/or disease control.

Whilst there has been described in the foregoing description preferred

35  embodiments of the present invention, it will be understood by those skilled in the

| technology that many variations or modifications in details of design, construction
or operation may be made without departing from the present invention.




35 enbodi ments of the present invention, it will be understood by those
skilled in the technology that many variations or nodifications in details
of design, construction or operation nmay be nade wi thout departing from
the present invention. I 9 The Cains 1. An apparatus for producing

conbi ned i mages of a person in a field of view, the apparatus conprising:
5 a digital video canera for producing a video i mage of the person; and a

t her mal inagingn%Q%§$ﬁ for producing a colour thermal inage of the person,
the video i mage and the colour thermal image being for adjacent real-tine
display on a screen of a nonitor; a recording systemfor recording in real
time the video 1.magean dparag@lkdd produdiey doRibined PhdgBBiEEs pendthl if £64K 6Hvieg, dat a;  and
a thermal |nagqh§£§%?§3|n%pgysten1for determ ni ng whet her the tenperature

of the person 15 oo %Hgﬁeternined range. 2. Apparatus as clained in

claim 1, whér eiadigilabvideecemarafforairatiueing & Videe imgge ofiticpaisont and15 wi t h and not

greater than t henbiaimagih@bdind¥ fo¥ bieicind-a AROAREABimAgs 6tk peebni n ¢l ai m 1,
wherein the fir t.ganera IS c&logr vi deo caner%%ﬁnd th?.flrsh imge is a
col our video i nmagE 2% a'}ﬂo'g?af’ pyfdnesnal inagehe g Ty AP ' IRR SISRPY t he
first and secorm assegesfamenioor real -tinme display on a screen of a nonitor
in an adj acent 4 @Lakih®8ainPfor RecodRRaN ?éapﬁméﬁwe%d'éb%Sa’giééihe?é)ﬁ%mhér’ma‘fmer el n

the thermal image includes a colour/tenperature sc Appar at us as
cl ai med in @ ai"RR9; aNHEFETIRO 9942 3P r st canera and the second canera capture

the first i mge taerochatihegesgocsssing spae foedpeainingelihgthesthatdnparsaoeaisi tie and
conti nuously e, i.Swthin the second field of view and the
1180 RSPl it

first field of 'view ) claimed in claim6, wherein the
first image includes a face of the person. 8. Apparatus as clained in
claim4, further AmpetdidiRBGlaanddia R 1,iWwRGiN e second field of view is coincident

15 with and not greater than the first field of view.

3. Apparatus as claimed in claim 1, wherein the first camera is a colour video

camera and the first image is a colour video image.

20 4, Apparatus as claimed in claim 1, wherein the first and second images are for

real-time display on a screen of a monitor in an adjacent relationship.

5. Apparatus as claimed in claim 1, wherein the thermal image includes a
colourftemperature scale.
25
6. Apparatus as claimed in claim 1, wherein the first camera and the second
camera capture the first image and the second image respectively
simultaneously and continuously when the person is within the second field of
view and the first field of view.
30
- 7. Apparatus as claimed in claim 6, wherein the first image includes a face of the

person.

8. Apparatus as claimed in claim 4, further including a thermal imaging
35 - processing system for determining if a temperature of the person is above a
predetermined maximum t{emperature and generating an event if the

temperature of the person is above the predetermined maximum temperature.




35 processing systemfor determning if a tenperature of the person is
above a predeterm ned nmaxi numtenperature and generating an event if the
tenperature of the person is above the predeterm ned maxi mum tenperature.
10 9. Apparatus as clained in claim4, further including a thermal imaging
processing systemfor determning if a tenperature of the person is below a
predeterm ned m ni num tenperature and for generating an event if the 5
tenperature of the person is below the predeternned mnimum tenperature.
10. Apparatus as claimed in claim4, further including a thernal imaging
processi ng syst%nf@@?ma%ﬁﬁrﬂ?ﬁWﬁgmrﬂaﬁ1Hedﬁ@ﬁﬁtm@@mﬁiatH@"ﬁér@@ﬁmgs out si de

a predeterm ned rpeﬂmrngtswtan rf@rt@eerrammgfrfoer tegfparkRd bﬂme®8rs&\/%rﬁeld\nfat he 10
tenperature of th nperat.ure range.

BreBSER 0 FurfHlrs 8ol A PLEARL CIILOGH, LETREr Ak Upe

11. Apparatus as of "l’nﬁra WHEr 81 "V hE" A rEiget ern‘ﬁﬂ ®rperature
range is frdm a preeu@te@mpfrtbejpemqmlmhw@ﬁp@rd@tamrn@edtronrmumrt@m%wm ned

maxi mum tenperature. 15 12. Apparatus as clained in claim1, further

including a rec r device to record d stor he first e and the
second i mage. g‘ﬁﬁfg%ﬂ’sataﬁscﬁ?egl i AR 4 n B"rﬁrﬁ‘ “dt%ér tefnd! h'B’a 'B¥rbi ned
i mges i ncl ude st plokessQ systeny &8 deteoniting i @atsmparatigesof dte merson édattedad ned

number of  1TaTES BRGedRheAd o ARty A% UAkaror 14ene/ARRRTA Userk OF RE 0duci N0

conmbi ned ingges of a person in view, the pparatus including a
digital viddo cantFerbye HiiRrAESORS %Pt%‘%ﬂt%?re%t‘é‘f@ﬁ‘eprtﬁé’@@mwﬁraﬁﬂet he person

and thermal inmaging camera for producing a colour thermal image of the

per son, the_colqunslhald al dagciy U 8e uAgkRUfe RLBh L IRABe el 1O ot

adj acent real-ti e screen o ordi ng
system for recor di#ige |'~°nffP@a€F Prgdgermingd adnimyp tema%r@turen@ge Pr?"r‘?@“@@?‘bur
thermal inmage, amgxinhesdmbiengurdata. 30 .15. A nethod for produci ng conbi ned
i mges of person in a field of view, the nethod including: capturing a
video i mage of the person with a digital video camera to enable
identificationléf Amm@t@eqsgﬂﬁimed in claim 1, further including a recording device to record

and store the first image and the second image.

13. Apparatus as claimed in claim 1, wherein the combined images include stil
20 images, continuous images at a predetermined number of frames per second,

and image data.

14. Apparatus for producing combined images of a person in a field of view, the
apparatus including a digital video camera for producing a colour video image

25 of the person and thermal imaging camera for producing a colour thermal
image of the person, the colour digital image and the colour thermal image

being for adjacent real-time display on a screen of a monitor; and a recording

system for recording in real time the colour video image, the colour thermal

image, and recording data.

30
15. A method for producing combined images of a person in a field of view, the
method including:
capturing a video image of the person with a digital video camera to enable
identification of the person;
35 capturing a thermal image of the person with a thermal imaging camera;

displaying the video image and the thermal image in adjacent relationship in

real-time on a screen of a monitor;




35 capturing a thermal inmage of the person with a thermal inmaging canera;
di splaying the video inmage and the thernmal inmage in adjacent relationship
in real-time on a screen of a nonitor; 11 wusing a recording systemfor
recording in real tinme the video imge, the thermal inmage, and recording
data; and determ ning whether the tenpergture of the person is within a
predeterm ned range. 5 16. The nethod as clained in claim15, wherein the

digital video cameipis duhll Gl ifRQRANEAeA d S Yislohipe | S 2

col our video inage as cla 'n clarm rein the
i mges are d|spmayﬁﬂmﬁﬁeﬁ@éﬁEOWOQQB@EWWIB The nethod as cl ai ned |n claim

15 wherein the theeRphinihg@eehérned wdRSrature 60he Perdsbe RPAhAtIbBdst&raiRd 15 19.
The nethod as clajinmed in claim15, wherein the digital video canera and the

t her mal |nag|ngac%nera capture the video image and the thernmal inmge
respectlvely35|nultaneously and continuously when the person is within the

fiel d of view #)130mclise deidiad AScishaideflelch b ﬁa ol DidedVbghGh s hhe first

i mge includes a %c QWJ@ The WE as claimed in claim
15, wherein the di°8 ‘I"aYiFe‘BParF‘H% %6‘d?%ﬁﬁ'89 [5& COQHT &CI"HE- mapped to the
di splay of the thermal image. 25 22. The method as clained in claim15,

wherein the displ We Q'Iethbg'%s EEQ@‘[&W clbﬂﬁ%e V\}g§re|natp(% fla'naths Qr% JEBFJ?@Odm Lot he

di splay of the video | mage. as clairfmed in claim 19, further
i ncl udi ng tHe stefige deternlnlng |f a 30 tenperature of the person is
above a predeterm ned nHX|nun1tenperature and generating an event if the

temperature of {tnPSARg baRgY s Ll 1OLAHEh RIS TRELI hETper at ur e

24. The net hod as alne alm I'nc
deternmining if a C@@”t‘%ﬁﬁﬁé’ﬂ}“&?&ﬂ? of the per son i s bel ow a predeternined
m ni mum tenperature; and generating an event if the tenperature of the

person 1s bl%l O\A{QF l?ﬁe method as claimed in claim 15, wherein the digital video camera and the
thermal imaging camera capture the video image and the thermal image
respectively simultaneously and continuously when the person is within the

field of view.

20 20. The method as claimed in claim 19, wherein the first image inciudes a face of

the person.

21. The method as claimed in claim 15, wherein the display of the video image is
able fo be mapped to the display of the thermal image.
25
22. The method as claimed in claim 15, wherein the display of the thermal image is
able to be mapped to the display of the video image.

23. The method as claimed in claim 19, further including the steps: determining if a
30 temperature of the person is above a predetermined maximum temperature;
and generating an event if the temperature of the person is above the

predetermined maximum temperature.

24. The method as claimed in claim 15, further including the steps: determining if a
35 temperature of the person is below a predetermined minimum temperature;
-and generating an event if the temperature of the person is below the

predetermined minimum temperature.




predeterm ned m ninumtenperature. is 12 25. The nethod as clainmed in
claim15, further including the steps: determning if a tenperature of the
person is outside a predeterm ned tenperature range; and generating an
event if the tenperature of the person is outside the 5 predeterm ned
tenperature range. 26. The nethod as claj,med in claim25, wherein the
predeterm ned tenperature range is froma predeterm ned m ni num
tenperature to a predeterm ned naxinmumtenperature. 10 27. The nmethod as
claimed in claim15, further including a recording device to record and
store the first2d fhgaecthndas plamed ioraimiifdydnes including hirstepy dbtermieing hasi s. 15
28. The nethod as téhgkd1@6 of e kRbMNsIAtsidehefreddieried WnheRnirdBBge;and t he

thermal inmage include a still i e, . continuous, imges at redet erm ned
nunber of franes g%‘?raet?gc%nnae,ve'gnga ﬁﬁa&@pagiué‘? tﬂﬁs???%?@t s &aﬁﬁ? n'ga | magi ng
Syst em Appa¥ at us pfegetepmierfiienprjataediogsed i nages of a person, the apparatus
including: a video canera for producing a video i mage of the person, a

t her mal - i magi ng mera for producin thermal image of the person. The
video camera ha& jﬁ?i glodfaFé’F“H“‘?Sif'”\ﬁagw%anwhet’ﬁ%t'leh@?‘??éefrmi”ﬁ%é‘?’?f%’%‘é{ﬁera has a
second field of virage it lem sgeeateterhined dniomuwmi ewpearbtuteefitsh @edatdrappedng W t h
the first field ofa\i@W tenlftfatiedeo and thermal inages are for real-time

di splay on a screen of a nonitor in an adjacent relationship. A nethod for

capturing t e i mges is also disclosed. Figure 1.
27. The method as claimed in claim 15, further including a recording device fo

record and store the first image and the second image on a frame-by-frame-

basis.

15 28. The method as claimed in claim 19, wherein the video image and the thermal
image include a still image, continuous images at a predetermined number of
frames per second, and image data.






