-¢=---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 @ﬂﬁ?géi%?ﬁ@?%ﬁgﬂgf 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 Vmerp%rt%nﬁgrw Ho%fqt?ﬁéi &(élusﬁ%l égcf Hec:om%&!r' rirjn%%n&i %Jee}hfj‘ﬁlierﬁr?ta only

weapons det ect'ion, rrden I'ng Ssus persons, d ke, but 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 ex m nation. An err i,h_judgenent by the
oferator, or HCPUPSUSPHS QYR CRHY %ﬁfﬁ%ﬁmsy"’?%@a%&? [Ehec;?c,e OE% SRAVE
stgni ficant, dadiskreegnitoopepgsesvdiesthearsnmisyin bEativheestch aerfer axamplg 5
controlled environments.  Similarly, thermal images of people are taken to
15  determine thermal characteristics of those people for detecting high or low body
* 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
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 of a person, the apparatus including: a first camera for




I.-n accordance with one aspect of the invention there is provided apparatus
for produci ng conbi ned i mages of a person, the apparatus -including: a
first canera for 2 producing a first inage of the person and a second
canera for producing a second inage of the person. The second inmage is of
a different category to the first image. The first canmera has a first
field of view and the second canera hag a second field of view The second
field of view at | east in part overlaps with the first field of view 5

Preferably, i t%rﬁ%.lc*ng r m éofx%et J%rs%ng G‘PQ gecgrqaefahtrr{\aer f?@%ﬁu&th@éa Eéc{ﬁc} field of

view. In a sec SPRS pProvi 1ding a conbi ned
i mge of a pemomofthmr&mt Wepwdlimﬁﬂewfﬁﬁéfe@ﬂ@ﬂt?gom &)thft %Tktl"ﬁ@ea first

i mage of the PR{SHdt cWhdrd has 4 #rétSibid GANERF ahdWheschlitaR8ia3Rda sdddnd field N a first

field of viewof the first c of the person
with a second ¥yis¥rd" Wféﬁndcﬁ‘?@n?ﬂ%"f‘ gtg?gst '8 pi’rﬁ‘)‘%r'%péd"d)tﬁg’eqfséﬁg% ViVi ew of the
second caner a, Piefemblyeicie naincideniawittl and nof greaieathar tba first field opdew. over | apping with
the first field of view, and the second i mage being of a different

category to the first inmage; and 15 (c) displ a%ilnng the first |mage and the
second i mage oA asegrngrrEythere jsdugyided a method dor pryiding 2eneapingthiglReg o %o ef er abl vy,
t he second fi q&eeboﬁfthymemiﬁcmmngmmsmat wi th and not greater than the first

field of view b(gi Ek{'@yﬁpst im ofjtgga?e?%ewla%tfc%erg bi leel'g@rtsg'l splay on a

screen of 20 a non n-an onshi camera may
be a col oul® vi deo canﬁﬂ'aaﬁ’ﬁfdie'ﬂﬁfeVlﬁfWCFfé'tefﬁﬁﬁ@jﬁe’?ray be a coI our video inmage;
and the second Camb)atamﬂyataecoadtnkhgéeﬁhepmmm £ SatBiccaneeh Wiked thsecond i mage

b th I
gg]y }Ous / ? errpg: g?ur Iemsaggtfrgon 'ﬂ" afse gr% fi e'dn?glewﬁ%elsggongqgm&a tﬁéf‘% ond

carfera capture the fi field ofiviewgd !eaﬁch paﬂeovemmuﬂtﬁ' g diest edds pfaaw; 9'&4 y

si mul t aneously and COmtalséHéﬂaJﬁJaye Hé’r@rbfbhﬁe@ﬁtfo&@@oryﬁathéw&hhéyetm second field
of V|ewandthef|r field. of

bl f
face of the person.t %W%‘"ﬂé’i‘f%X‘ma}qﬁﬁﬁ%@ﬁs%coﬁ'ma ad% ?ﬁ%’%&ocgggl né o

system for det erm ni ngn adjacant relatinpebirat ur e of t he per son i s above a
predet er m ned maxi num tenperature and for

Preferably, the second field of view is coincident with and not greater than the first
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.

Preferab!y, the first camera and the second camera capture the first image and the
“second image respectwely snmultaneously and contlnuous[y 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




generating an event if the tenperature of the person is above the
predeterm ned 35 maxi num tenperature. Alternatively or additionally, the
thermal imaging processing systemmy be for determning if the
tenperature of the person is below a predeterm ned m ni nrumtenperature and
for generating an event if the fi 3 tenperature of the person is below the
predeterm ned m ni mum tenperature. Thez thermal inmaging processing system
may al so be for determning if the tenperature of the person is outside a
pr edet er mi ned { enper at ran n 0 I . the
tenperature ofte?"ﬁgalﬁrgro!@% ple%mgﬁtbglf)‘géget r%&%;&gb%{ﬁéfﬂ%uﬁgamﬁég%p[}%'rg{eure 5 range.
The predet er ni therchat imagieg pieasssingrsistefe masplsp be for deferainnadides EMReTAKE, i ni mum
tenperature t OpgndHeREAR Isulblal SlhrddRk AL thAPERRIE kahgE andlfoEgepeRMigdd Ny  and
event may be raisin

an alarm. raising an glert, d so forth. There may be
a recordi ng de¥ERtd’ g gmpeiie afﬁﬁe B?rﬁc?"e’st"Htﬁ'g? ﬁlesﬂreq%ﬁﬂﬂ'aedaﬁﬁ'p?rﬁtgm 10 second
i mage. The ¥ ecangdl nFherpsedéternmined derhoamture Tramgef mays be ifivaige peavdtetriieedsecond
i mage nmay be _ i FRGOT Sefgenb@fiy di Ng data
such as, staf’bﬁﬁgﬁl etgrgél%@%?rde%{p@??tés@?‘gg?%& 'gﬁ'ﬁ%ﬁbrre, and I(;Bgat iﬁ@n may al so
be recorded. anfheyant MaYbe rRIENG BalaMs tsing ap glgkend E/RER-nuous i mages at  a
predeterm ned nunber of 15 franmes per second, and image data. In a final
form there i s providef aNBArMldie 8o RLAMUGI ot HIP e thabeBAE e 2 person
inafield of View % Re apparat us Tncluding a di gital video canera for
produci ng B ccleeand imdage Jh resgieing may the imediasip nThesfiiel agerRse e SeFPfflyi ng canera
for 20 p{deECiirﬂQge?né‘fﬂe%Wredéé rﬁ@lyoiHgﬁlﬂar.ofl\?hbrhféc@ﬁécﬁw&ordhbeatﬁ@h@uurdvi dFO
i mge and the c t her i e, bein ol i ~tinme display on
a screen of a aﬁb‘%r&%?e; a"gﬁwav st fjg'e}% ?dcﬁmr?ga'gvgctaéorﬁar?%%%ggé(r)Jrcg[l%lﬁ% inreal tine
thé col our video inmage, the colour thernal inmage, and recording data.. 25

Descri ption ofimbdiemdyimiide @Stil ihage, d6itintdis imdgae af A peditdr@RedTiymbzeofbet t er
into practical effect, there shall now be

under st ood _and readi | R t (
descri bed By \(iggley:erﬁ%ﬁq_%aﬂ? Y287 % exanpl e only preferred enbodi ments of
the present invention, the description being with 30 reference to the
acconpanyi ng iyl LUski"térd Meredd BiESagpBralifébroducing combined images of a
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 4 is a flow chart 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.




Figure 1 is an illustration of the overall systemarchitecture; Figure 2
1s a flow chart of a first formof process; Figure 3 is a flow chart of a
second formof process; 35 Figure 4 is a flowchart of a third form of
process; Figure 5 is a flow chart of the inage processing system and
Figure 6 is a flow chart of the inage recording system 4 Descriptionof
the Preferred Enbodinents To first refar to Figure 1, there is shown a
preferred formof systemarchitecture 5 using two caneras 10, 20 of
different categories. The caneras 10, 20 may be selected from any category
of known caneras such as, for exan*E vi deo, thermal inmaging, rear

i nfrared, uItrWﬂE‘ﬁ@tOﬁi}e—H’f&fyfm‘hﬁ edimpeth. As illustrated there is the
first camera 10 for providing a first form of image of a 10 person. The

camera 101 5. ploPE: BT 5 HOAR hobs APan PATeRTE A Agaat S0P TR0, | n such

an f -~ inst amng tivn earfiérass 10, @A vk differét qmbegorivze. dhelicgmeras 14 evayclkener a. By
having the vidg LAY d b b%ﬁé}é D¢ BRklEHadR! thidtal Per son may
be able to be cap tu?&ﬁ i agg&?lo% ne eatéusl;ugﬂs mgy |E1dgeu de harr col our, eye

col our, clot hl'fﬁ’gg'%feéf'ﬂga’e‘hﬁﬁaye tiﬁayfﬂ}dtsﬁf"”*i’he first camera 10 has a |l ens
11 that is focused on a first field of view 12 in which a person whose

| mge is to be | r @.[%r&goe ﬁ'xe.‘é!' dl: khet}f lcgrﬁgrgelg fé]‘ ré\ﬂﬁﬁgt. fam'pbfrtmb & s

captured. 20 romrfirst i s passed along first
line 13 tolla frersen. \Fhel ét fome ph/image is preferplly a|cplger quon'aweo@déhwrﬁw ess |ink,
if required orcamegi fOGQpreEré’bﬁ;ta Vl:léiﬁéhme&i@fovwoddcﬂagldiloGWidI&CU&du&hOara central

vi deo server 30.,b Li er a LAN,
VAN, the Int er"eee k’F rﬁrsf fapers, (i‘? Ee g%}ré ggurdg F')S{/M,‘Jr ‘§§%‘J Aﬁg % WQ isa TCP/IP
Et her net net wesiterade pelous| ld%‘@fwelfeaaweﬁ & tegparseni May| be i'?é?nﬁé@t“@ﬂ““’eﬁ’o a nonitor

31. Monitor 3l4daaging kSRtRYmSCHhOGR raF- cobblefe o] ddhitd18etSRCadscamer a 20

for provi d| ng farthsecond formof imge of the

The first camera 10 has a lens 11 that is focused on a first field of view 12 in which
a person whose image is to be captured will be located at the time their 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
Wireless 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 -




persomn. The second formof image is preferably a thermal inmge and the
second 30 canera 20:is preferably a thermal inmaging canera such as, for
exanple, a thermal imaging canera as supplied by Mkron Infrared, Inc of

Qakl and, N.J., USA. Being a thermal inage it will inherently be in colour.
The second canera 20 has a lens 21 that is focused on a second field of
view 22 35 in which the person whose isnage is to be captured wll be

| ocated when this image is captured. The second field of view 22 at |east
overlaps with e d they wll
be of the sarrew(gf)‘tslc’)'%‘ﬁtzar'é ?Lﬁic' Ft Mﬁr& d Ié%i(t:%ind'lhia‘1 ﬁ?m#ﬁe'g%@%@v@zz IS

“coi nci dent wit ﬁe@n@f glbefaiewdP2s mme mretqr@lwqfa@?e pot gregtepthar, the gz of the Second

field of view gt ich mé\emrmftﬁﬁgab}tﬁea\fo tﬂa@dséﬁgmti Gfeﬂ&lﬁsﬁhyédhﬁe ot he size of
the first fleld of view n and when

di spl ayed, arehSﬁam?W@m§§ﬁ$“58P@?é?m@P8§be$Wﬁgmgﬁﬁ¥9 Fg ™% s all ows an
oper at or t 05 noaeuBteyateteraine hey dietad theisame phregn. alt elsm)allommasamaofpt@r son. It
al so_al | ows m’ﬂ&@ Bl O Qitawrfrgr‘ﬁ the iR o the satbRYVidw, AR K& tHelsbathg Vet t 0 t he

second view, an he second viewto the first view This may assi st
confirning thef eﬁ'isb‘"%‘f Tt“ﬁé“@é’ﬁ%“ﬁ@ﬁ%‘?ﬂ th%’e?é‘b?m‘qﬁ‘f‘ﬁﬁé’eﬁ% a from second
canera 20 is passed along second line 23 to a 10 second video server 24.

second 11 1e 23008¥4 RRad uith b8l Saonks cliferh 20 UL Chbn rsgcomhé 84l sSecond vi deo

server 24 is SO con referably by |ine
15. Camer al) 105eco Yidep ssover 4. Speandfiee R sy g Wirelopgylink i ’E%W?dai""ned within
the one 15 hodisirdd. Sdcbnd Giddd nf R86 diteyonhectddeoalehtre vided b@rese 300 M ni ni se

parallax error 20 capture their inages simultaneously and
pwe erably coﬂ?ﬁﬁ%gﬁgfﬁm%§hen a person is in the second field of view 22,

thus the first field of view 12. In normal node caneras 10, 20 capture
i mages at aboutan?e‘éasffoamma;p@é in%@;ﬁ‘dxﬁ!@lhougﬁgd‘l&w&i’e cohtBifeCRipNintRé Bige Of | mages

Ty e at M IELen JiObERYEl BePHhoABy LBl XA SRty fOUr Trames per

second, te our anes con one frame per
second and so forth. In certain C|rcunstances the i mages captured may be
still images. d%lﬂrfér&a@t20’b:ﬂﬂzr@fheirﬂ%@§s:ﬁ1hk¥db<ﬂ159@ﬁ&bf§f@abﬂdn@mbﬁ@; person is

ithin th f
0 oSl nd o A 2 by g 0 110 ©

t echnol ogy. In normal mode cameras 10, 20 capture images at about 25 frames per second
20  However, the capturing of images may be at different intervals such as, for

example, 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.
. 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




Simlarly, the ceasing of the capturing of inages nmay be operator

determ ned, or by known notion sensing technology. To refer to Figure 2,
when a person enters a controlled environnment (40) they walk 30 through an
area with the second field of view 22, and thus the first field of view 12.
Control |l ed environnents include |ocations such as, for exanple, airports,
ship termnals, train stations, hospitals, office buildings, mlitary
bases, factories, commercial installation, and the |like. These are

| ocati ons wher 8y ¢ Ml mBR1hdAGhe RBe, irtRliRy mOGRMEr bidy, bik! WHes oAt only
weapons detection, identifying suspect 35 persons, ‘and the |ike, but also
detection of tFAd®8YKA0 nay have a contagi ous disease. Caneras 10, 20
capture (41) at |least facial inmages of the person. The face of the person
shoul d be capt yr r , s y capture
nore than the ggg?gﬁwgﬁﬁgﬁﬁggﬁhgaﬂ%%é#%3%%369%%%ﬁﬁﬁgﬁﬁgﬁgg%a$8 th as
requi red. V¥t hcamkiast 1002 respestively e passest g ipnee-by framgebapip (K agdigitabecond

} nagesbcapt u E %na@y dat‘ca;_ts,_aétmlra@@ pFL@essé’de{, %s.f)a@tmyg«i )@saéc@vdqaw@d@%f a frame- by
rane pasl s { a gl ta | e data 1o na are.. ocessed. , Servers
S aspent Mot g eihendraset B Eorra R b e Bl ISR ™ et 1)

vi deo server 36n sonn 82 ef moriipl Hy Edkiferably, dwl firdt andesecond ivegesare dsplagéd noni t or 31.

Preferably, thg afbfisdenfrOekichOHOARN hiRH eRanfpic sigl-BidY 81k atbolle BP0 acent
relati onshlti)| such as or _exa one ove the other, 10

for. l e, S|de-b¥-slde, abov
and so forth. 3 sript fjus W[Tgb%?eﬁt%rat sgralavider SpVeFisiEan YEBMGEFEB0 can vi ew
screen 32 andsi areniganfify thehgergoe by oitudyf firstrimage B3fasfdispiyed omgmeddI2as di spl ayed
on.screen 32, ,angyadiaseity fREONY BG4 oﬁSSéFQeﬁ pdzay?gaﬁ?guﬁ Green 32,

Preferably, the operator can Input x, Yy co-ordinates 10 specify a
region of i nt etPSEor £3 InpYt kveRo-grtinates ({1 1§ sRegli@ regien o interRstAX St Ohmppi ng of
the image of theeh im@ges0Mhib anassisemagipiayof the imbbe bfties @irdvarfromamed view tassi st
confi r mti an ttn&‘otmpan\é't@%f%;s?{oﬁg@faﬁ e Q8 MBS BARE scnftRfdn] TR0 34, being a

t hermal i mage, does’ not entl the person. First 1nage 33, being a video
i mge, enables the operator to identify the person whose inmage has been

captured by cagwomSimbge 32 0beirfgl 4 Herrhdlig®ye3 doedBbriot Rientéin &eysesbnbyFirs0 known
i mage recognit,j . i el j T, As shown on
Floure 1, secdpi %ﬁ%%%%%% bl SN o RO e 50k

image has been captured by cameras 10, 20. First image 33 may be analysed by

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.




di spl ayed as part of the inmage. In Figure 2, if the operator detects that a
colour for a tenperature above a predeterm ned maxi numtenperature 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 predeterm ned maxi mum tenperature maybe, for exanple 37.5C
However, it nay be any ot her possible7tenperature above nornmal body
tenperature (36.4C) such as, for exanple, 37C, -38C, 38.5C, and so forth.

30 If the operflOtodale bR i BlcnPne Qhhdits o?ri:lgaretzeém%@tiﬂlé%w%g@e\!se the :
predeterm ned maxi num te%r ature i s not@gresent gerson Is allowed to

proceed (45). hayelkareeEnsermneryshyt wibk pe “ﬁ?"?e’&’ﬁ@lﬂn‘ﬁ 14 Vet Henperature -
a tenperat ure opdatdieha¥s o e dfded elot/eagerEiurd dRaiB5 Tidicstes 8 cBbavier 4 N Fi gure 3.

ti 7 The pr 0G HF& Qe{hﬁelnﬁicﬁfﬁg&te esteF| %%%n%?eﬁ-g?ﬁerf fn?%ﬁtﬁle%n d thus |ike

processes have rence- nu I'X number 5 rat her
than 4. Her¥e, Refen. olhet HEYbecier exampley ag explpgivet M'CEOIT@GrMGC@F?ﬂé*ﬁ%ﬁ ure chart

35 indicates anﬁmumémﬁéaémramayagn@*eaarﬂ;m@,sstdﬂs@54m9$°cairltﬂ%glké hepst esence of a
non- heat - gener xampl e, an

o per e S e Bhreah b e B e R R T PRSP R Sy on® o

exanpl e, 36C, @B>@IGsive3dliceor thadiké altashed fo quavotn bydthe pereomp dihg operater bel ow t he

predet er mi ned JE@H@&EMQ@%H%H5&sérﬁgiakérhf%raech9&b{ouﬁ%rf@fﬁeﬁﬁ?@ée@éﬁ ve device or
the like attached to or worn by the person. The operator  al erts t he guard

(53) and tHe ﬂéfrson I's taken to a checkpoi nt for further processing 10
(54). The enbodinent of Figure 2 may be conbined with the enbodi nent of

Figure 3 so %ﬂe%ﬂﬁ&duﬁﬁﬁ’oﬁ%‘% @5 %%ﬁeé@ﬁhtﬁe@iﬁﬁﬂdm&r Rl £LgM ned

tenfper ature, and m ni nu etermned tenperature. That 1s, the check
is for an accé’?ﬁ‘ dbs @peraigr phge f%fat"@%P’aP[?F@%’"MEBrFP‘E‘H%atHﬁenlaH%ﬂ
pr edet er m ned riitmirermédateeminal tehnpernatird. NThat Ps, abke tisckiingd sherpattabteur €. Any

tenperaturg oyLsbdg LRABLadR0%Rn She HRHRGS Rl dchipEagtatdl 4Rl erted.
maximum predetermined temperature. Any temperature outside that range is

unacceptable and the guard alerted.

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.




As the operator nust nmaintain a high degree of concentration for extended
periods, 20 and as relative colours are subjective, Figure 4 shows a third
enbodi ment where a decision support systemis included. Again, like
processes use |like reference nunerals with a prefix nunber of 6 rather
than 4 or 5. The differences are in process steps 63 and 63. Here, the

| mage data for second 25 image 34 is a&nal ysed by a thermal inmage
processing systemthat determnes if the tenperature is greater that the

pr edet er m ned % Wa&g%‘e@c‘aﬁtﬁl %Wyﬁftlo récoFdPﬁff”rsI ﬁlg?%rﬁtaHﬂgecbﬁi l'ess than

t he predeterm m ni mum t enper e all owabl e
t enper at e r angE29¢¥34 apddo St%fﬁt@l’weidém%ﬁﬁ%iéda&ﬁ@?%ﬁé"%é’i"&@rﬁ“‘@ rected to a

checkpoi nt for mfFiglufemafReGdir&ﬁé(E p(e&iiAbly drfa fgne-tyI@mB ®BSO MThesmajeldawed to 30

proceed (65). ogessing sysfe conduct s
P o et et mi nat PEIEBH g helznd Hior saipStielie Sl BRI H AISH ol el <
not outsi ded t hef aurertid fas niopesetor trdnputmeenrdingcdaty (76). riteragn showld be faagk processi ng

system noves tjgadihe pfh@éﬁenﬁiﬁeﬁ”ﬁme 35Thd p?ed¥t€§mﬁe@5hﬂ1é Wil daséme&edhe anTﬁvent i's
e

generated (73). The even e
Tyt em al 5o oIEERrEs oL feder GuO4E REtoTuBrEiR oy PEORPREERE 33 and
second i rragesthéidhcabmiort tims bbthe dideese; ¢ candhirdorl, riteghesld 38, gr&fer disat itireage dat a.

This is shown , édgwh?t e af8Ga5 i Ng is preferably on a frame-by-frame
basis. The |mage degta |s| p?eferably date, tinme and | ocation stanped before

storage. THis may be as a result 5 of a pronpt for an operator to input
recordi ng dat aPréfé@bly, thé Nr@@ﬁdlﬂilﬁyl.lhdﬁldbeafmmbat(prefemfytthrae)pﬂteﬂk&:betun’i ned tine.

The predet er miiggl b Bl oSEBGAGeD,. 16 mlE QURBLARARS, nfQk &f scase

cor}trol the predeter eater e I ncubation tine
of the di seasdecordng. E'H‘ %flr?ﬁﬁ’ﬁﬁ"tg ang P'%Wé"th fél”"éi‘é“ gt ameyserhigs YeB theant i ci pat ed
flight time, amgiageydien béing ddivatefires inletates bhaiipryaenugtinspé ayeritarc| udes a

nunber (prgf er %B&iﬁg rPJ&?Q fol ’Péc‘SFdTnﬁctﬁes {etcgrfl d%ﬁ%?'et% ufteh 31 BRET @iy, L fecont r ol

recordi ng. Thé I h recordi ng, end of
recordi ng, andegrdipPatRY 'PEIPﬂ,ethGW@toalq loggtiopsigtecang tine. kLOCPJfﬁBrﬁ“EtYFi’é fordi spl ay
system bei ng agirhpié@tas dirpottiepdritietjafedb@iBin@értrafdes idays@shth. Upon t he oper at or

Upon the record data being 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.




15 selecting the start for recording the record data is required to be
entered. The record data may include operator ID, |ocation, date and tine.
Location may be, for exanple, an airport departure gate, building
entrance, and so forth. Upon the record data being entered (76) the

recordi ng comrences (77) and 20 continugs until the operator selects
"stop' (78). The end record data may then be entered (79). The end record
data may be forpf e, operator ID and tine. In many circunstances the
person nmay be required to produce sone formof identity at the sanme tine
as the imuge data is captured by caneras 10, 20. The 25 identity nmay be a
security pass, airlisephaatdid@rdaassy corbies inaessra peknlin 4 Fel€afvibw, passport,
or the Ilike. TI]E: g%ta%&%er%agisri}; ng to the identity may be captured by the
system It may al 80 -be c?losBI af"ed on screen 32 with the inages 33, 34; and
may al so bé r ecdigidbddearsdmstaderantbdaringna video imaegyef tikopessonpendi mages 33, 34. 30
In this way it a!tﬁerﬁ@_ﬁiﬁwla@h@cérﬁbr@%?F-oﬁlfcﬁr@!é doRuPth&MiaPHBbY oftRCigbad | mages i f
required, and thdentl.t éﬁl n%,etw dLia b% I|.dent| %%fan%?cr faail.al .

charact eri sti cd™ ¥H§%™RES 2 8F°°‘i'r§rtbe(5 flHRLE hey1o WRAACPYCLHRP §FP'AY sease
control . Wi | stontarrereen hisssmb@en descri bed in the foregoi ng description
preferred S5 enBadtipSisterdlor ierhioq? Rl ihd¥EMdeBlmadd 1l dolouPietfler st 000

by those skilled in t echnol ogy that many variations or nodifications
in details '8f JBYGANIECHUPG SRR or operation may be made without
departing fromathemprimagnprocassiemnsystm fot dfermifing whethentbe lemplratagpidhat us f or

pr oduci ng conbi i i jn a field of view, the apparatus
5,@59% IsRARS sPldeRrRRE ARG

conprising: 5 Ita ideo canera Tor producing a video i mage of the
person; and a thernmal imging canmera for producing a colour thernmal inmge
o;_the per soln, ghﬁppgiaﬁiﬁlcasidmiaaﬁirﬁ hevrelirote sédard N@d of VieRg i€cbﬁ§¢idb@tf0r

adj acent r -tine o on,.a.screen of .a nmonitor; a recording system
for recordiel‘rgllg innﬁ@a%n%tn?%e?ﬁgh%ﬂ(?jee#(])rsﬁﬁgé’fé\,”evf'he col our thermal 10 i mage,
and recording data; and a thermal inmage processing systemfor determ ning

whet her the tenpesmhisiR £f cidiMéd 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.




person is within a predeterm ned range. 2. Apparatus as clained in claiml,
wherein the second field of viewis coincident 15 with and not greater
than the first field of view. 3. Apparatus as clained in claiml, wherein
the first camera is a colour video canera and the first image is a col our
video image. 20 4. Apparatus as clained jn claim1, wherein the first and
second images are for real-tinme display on a screen of a nonitor in an

adj acent relationship. 5. Apparatus as clained in claiml, wherein the
thermal image includes a colour/tenperature scale. 25 6. Apparatus as

clai med in cl ai BPPIRBY ésn cleimedf inr sipine dndfigheaniaclyding gedwrep! EREES a capture
the first image apebcédifgepaen dor dBRGRINNME L EhipéRide ofthBlpkisam Routsdwya and

conti nuously when ;tegetglpersdon.i.s vvitt hi n tt he sdﬁgond fiaF:I d of vi va{hand t he
first field of viBW - 5O"FE® RIPAI At EEPELYE M M A6 Wnlr'éfn the
first image 3 ncl utheweentire efdhepersdnds behey the nredgermifrgamiaitys tempatdtariemed i n
claim4, further including a thermal inmaging 35 processing systemfor
determning if enperature of the person i s above a r edet er mi ned

maxi mim t enper aCuPBPRRIE GBnBPRER rg SRTe e ier IPRANG @npEriA FBIBY t he
person is above t hecemsindeysienmifondetermeiningrifian terepguat@t dfi tre. peis®n iDoutdgpar at us as
clained in clai m froolihite! el Nandk (AT BRI odr BRGNP EOSESPI G Syst em
for determining it a tenperature o tFle erson 1s below a predeterm ned

i ni mum t enffer at ulEBPETRI S NERSROP T QUi edhe rgdsiermined (qieperaiirg ERBRr at ur e of
the person is below the predeterm ned m ni nrum tenperature. 10. Apparatus as

clainmed in clai r r l.udhf i I i system
ok J oY
for determ ning |fﬂpp§t#uestnpgsgflaal"%(rae“$ﬁ}?ﬂg’_ %@%gﬁtk? gp%glegﬁa%angs%g%ya%t erm ned
t enper at ure range'@a8Rl i§ §Pmgr MEgdgiermigech M WAt tepperptie o2 tRIGASEIMAINEF e of t he
person is outsi dembheupnasietairgl ned tenperature range. 11. Apparatus as
clainmed in 1gl aim 10, wherein the predeterm ned tenperature

12. Apparatus as claimed 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;




range is froma predeterm ned m ninmumtenperature to a predeterm ned

maxi mum tenperature. 15 12. Apparatus as clained in claim1, further
including a recording device to record and store the first imge and the
second i mage. 13. Apparatus as clainmed in claim1, wherein the conbined

i mges include still 20 inmages, continugus imges at a predeterm ned
nunber of franmes per second, and inage ata. 14. Apparatus for producing

conbi ned ' mges Ofusfag paeFe%erainér!sgﬁeM gec?Idin il% rgalttprr?e th%p\.p:é‘r altm%ﬁ ﬁgl uding a
digital video canera € person
and t her mal |na@PWﬁ“@Eﬁéﬁﬁdﬁﬁpm096@@dﬁﬁg a colour thernal i mge of the

person, the col ourdefir@ihih@whétiddRe @&Rfbetaiife 60the BErsbRIWIRIN 4 pre@fRermitRling f or
adjacent real -tine display on a screen of a nonitor; and a recording

system for recora?ng inreal time the colour video inage, the col our
thermal inmEge, and recording data. 30 15. A nethod for producing conbi ned

i mges of a perf@ﬁhé%e@woﬁ'e@'dﬂauﬂéd Wi @i H‘@vhe%tthé’ddlblfé@lvfdé’d Bser§3PLUri ng a

vi deo i mage of the ﬁerson @ ital video canmera to enable
i dentification of ¢ l@“ﬁ?@?gﬂﬁe’agw 38‘9%9'maeﬁat%lé’i”rr‘ﬁe°"ﬂ%ﬁ§e of the person

with a thermal imaging canera; displaying the video inmage and the thernal

image in adj acept TE@‘T\%EHOQ'% Blabheldh c Jélﬁma'IS Wh%mqne fhagbd ﬁrgq:hs?) y@d lmélélt or; 11

using a recording systemfor recording inreal tinet Vi g I mage, t he
t her mal |naﬁb anHm?ecordlng data; and determ ni ng whet her the tenperature
of the personis within a predetermned range. 5 16. The nethod as clai nmed

|0 Clatm 15, Whar $hd oidibaclsaldiBbo W 088, RAURKIN e fork! Ao bAlER gamera and

the video image is a co
colour/temperature scale.

15 19. The 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.




17. The method as clained in claim15, wherein the inmages are displayed in
real 10 time. 18. The nethod as clainmed in claim15 wherein the thernal

i mge includes a colour/tenperature scale. 15 19. The nmethod as clained in
claim 15, wherein the digital video canera and the thernmal imging canera
capture the video image and the thernal j,mage respectively sinultaneously
and continuously when the person is within the field of view 20 20. The
met hod as clainmed in claim19, wherein the first image includes a face of
the person. 21. The method as clained in claim15, wherein the display of

t he vi deo i mage?d dhe gisthed e clpamer g 156”@*1?@'"@'%@@ thy sieps:dhierminies iral i mage.
25 22. The nethod t@ﬁpe@dt@b IﬂiBlHe'pBrs@rh i%ldﬂsii@a[yh@cﬁ't@mmeﬁ Ha@np@laﬁﬁé Ang@fantihe
thermal inmage is gneraetm map Beﬁ!’ f thet 'ﬁf\! e vi dg {&mage 23.
The nethod as cl aied I A crf aelV Fu efTWErlanr%c u n%er?ol'i‘e ® &t ernining
if a 30 tenperat @r@e@fmmmerpmr@twn rangeabove a predet ermi ned maxi num
tenperature; and generati ng an event if the terrperature of the person is
above the prequqF’ xclanurgi_te erature. he nmet hod as clainmed in
claim 15, furth fjﬁ’@ ffeedstp Zget ey en@'e‘i'el*erg’”e@ﬁenfm‘é'?at ure of
the person is bel cauga Iprf@dweaa:rredemww miinioomt empenatateutce p pradidergieér at i ng an
event if the terrpg{ag,mpnqe,%ergtm% person is below the predeterm ned m ni mum
tenperature, is 12 25. The nethod as clained in claim15, further

i ncl udi ng tlr?e steps: determining if a tenperature of the person is outside
a predetern ned7t @pereticdree damgein add 15)ameeraintitdnda réoitly ddvickhe
tenperature of th r t ture
range. 26. The mnet CQ@ azggédifh?}g'&ﬁl'ﬂ%&%lﬁ%} gs%l\?ﬂﬂ %rgh%ﬁgar%%{n%rm ned
tenperature rangB®§ss from a predeternined mininumtenperature to a

pr edet er m ned

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.




maxi mum t enperature. 10 27. The nmethod as clained in claim15, further
including a recording device to record and store the first inage and the
second i mage on a frane-by-frame- basis. 15 28. The nethod as clainmed in
claim 19, wherein the video imge and the thermal image include a stil

i mge, continuous imges at a predeterm ned nunber of franes per second,
and i mage data. 1 Abstract Conbi ned Inyﬁing System Apparatus for
produci ng conbi ned i nages of a person, the apparatus including: a video
canera for producing a video imge of the person, a thernmal-inmging canera
- for producing a thermal inmage of the person. The video canera has a first
field of view and the thermal inmaging canera has a second field of view,
the second field of view at |east over Abgtgichg wWith the first field of
view. The video and thermal inages are for real-tine display on a screen
of a nonitor in an adjacent relationship. A nethod for capturing the

i mges is al®so disclosed. Figure fombinedImaging System

Apparatus for producing combined images of a person, the apparatus including: a

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

camera for producing a thermal image of the person. The video camera has a first

10 field of view and the thermal imaging camera has a second field of view, the

second field of view at least overlapping with the first field of view, The video and

P thermal images are for real-time display on a screen of a monitor in an adjacent

Sy

relationship. A method for capturing the images is aiso disclosed.

15 Figure 1.




