v j ke3el/ g/ dl ""6TAF" Field of the Invention 1 Conbined |mgi ng System 5 The
present invention relates to a conbined i magi ng system and refers

particul arly, though not exclusively, to a conbined inaging system wherein
a plurality of different forms of inmage of a person may be sinmultaneously

di spl a rded. 10 Background to the Invention ' ens
quite MWHWMWWMWeaI -tinme video i nagés of the face of ;m@mﬂmm“mmmf aci al ,
recogniti QP RUr poses when the person is in locations suc asmg{sg,r exanpl e,
control |l ed environnents. Sim Canhbired IagngtBysteiinges of peopl e are taken to
15 determ ne thermal characteristics of those people for detecting high or
{4 ow body tenperature and thus the |ikelihood of that person having an

i nf ectious diFirihokthe nventiomer hi gh 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, fact orf"esPresefhnivertion) reaRst & 12acPBRned; igaginge systxB. a’%o efffdse are

| ocat i ons wheasici@iyuthotigh natyexblasively, its aueombiied Limagipg isysténuickheremod onl y
weapons det egt 1.9, ﬁg@ 1<NG t - ut al so
detection of $Ellhaggé)fh 0 Fr'rlg{’/%h}\% %%%ggtpgglg%ﬁgpgfs?@gae&eg%g Jjs'tgriq%‘ﬁlgg)systems for
t her mal i magi®RYyre8¥99bt identify the person. If a |arge number 25 of people
are involved, this may reduce the effectiveness of the thermal inmaging
system | aIB§9k qﬁoi"% lmu{ fﬁmult to track back to identify and | ocate
peopl e sone ti arter the ther mal i mge was taken. Furthernore, existing
systemfor thermal inmaging rely on an operator to determne 30 if a person

shoul d be sulsg@gity systerhsiglite @ftertréid FeRaimeQitleo MhglE bfke fate $laGBRBRREF by the
operator, or_.a |apse.in concentration by.the ogperator haye

ol gni ficant , TRy KBantos piideres whe Wederseh s M incafers Syck s, B Braple |

accor dance wiceritrotinde emvirprreantsof  Simitarly.n thermal dmagese pfe peaplep ety tattenl tappar at us f or
produci ][‘95 coagtbmdmamea\aea‘fcteasﬂt@%mase béfb%!{e&@ﬁé’ét&‘?ih@hibﬁ‘g} I tdy 3 first
canera t1or r Ucil T | 0 e.persqgn and,.a second canera
Cor b odaci nipmpetenis m Pty Wsopt 8P p8isel P5irk S T dibgse B of a

di f f erent cauedgorhjght streskieorf for ssecurityngerposehe Cotrofied eavienmaetdncludé i rst fiel d

of view and t&aioﬁgsmdas,cm&ammsairaqr&esmﬁqbrﬁ\insnk,dtréa{ stalich¥. hobpigissecond fiel d
of view at |east over h the fi Vi

n. {. | ! rst fjeld of 5
Pref er ably, Pics SuliBRCTHBN: D3PS Hockones Sgeial; Bitalafiom P de K Tt el d of

Vi ew. 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
time 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 a’'second formthere is provided a nethod for providing a conbi ned i mage
of a person, the nethod including the steps: (a) taking a first imge of
the person with a first canera when the person 10 is in a first field of
view of the first canera; (b) taking a second inmage of the person with a
second camera when the person is in a second field of view of the second
canera) the second field of view at |l &ast in part overlapping with the
first field of view, and the second i mage being of a different category to

the first igﬁmllucia@d filst iMage of tkH @Hgﬁ)ﬂhmgtsédaﬁd éaitnﬁe% foir'] ﬁ%&ﬂ:lig@%dse&chﬂgl secgﬂd
I mage on a di.s ay. . sCcreen n an acent, r at] onsni n. rereranly, e
sooond 1 ol d POk HeBoR ol b B el i braldferbot OB Ra e SRk aB0e i 1 o1
field of vievlhelfirst baroena hasranfgst field of Vievagreighersgrolxbeamera hasad setonddieldi spl ay on a
screen of 20 @view.“*rﬁé)éecbrg: ﬂt%ﬁ gﬁﬂé@(a‘ﬁégst hPhR bR Wilh-thel 18 bl oPljekr @MEr @ May be

a col our video canera and. Tirst 1 mge na e a colour video inmage; and
the second cdifeferblyel/s srincideptyith 2aq not giegientyan pdrshiieldf viewe second i mage may

be a thermal inmage. The thermal inmage may include a 25 col our/tenperature

scal e. Prefergahl f i AR @Imt =Ye ; re the first
i mge and théﬁgg%oﬁgwﬁ%hééis@gpecé?ve yds@%ﬂi tag’gﬁsi >'/ éma bc%trf\?i nuously
when the per $gmondhepethedinglydingdkesi®hs: fi el d of view and the first field of
\éi ew. |Th§ L i rst hi rra)gjakwaa_&t Rfagé ortad parsaf with émﬁﬁaméragmnwm_ n _T][lere may
e inclu a thermal .i [y I | emfor determning if a

t enper at u@e of the p'éI’"s%@r{giﬁsﬁ3@‘6&@%’?’38@%% ned maxi mum t enper ature and
for generating an (eviaking afseqcond imagmoebihatpaisen with a lsecope caraera whemtheve t he

PL edetler_m' ned 35 MaxpdRbmis wmaet &Hﬂeﬂi-of@leﬁv}?ff%’(‘jée&&idka%ra@ﬂ@}sb{:dﬁﬂa{|y, thte
ermal inmagi ng procgssing system na or er i i enperature
of the person is bel qV%We%Zﬁaﬁtr'W?lgﬂ'eﬁ?W"ﬁﬂﬂlﬁ%%&ﬁ@%F)Qe‘%’rrﬂﬂ‘gf or
generating an event fhe sedord image beingd pdiifierest afegoiydo the fisbimage abdl ow t he
predet er gsned M NiGUIRHiHME Hefrirst rfage BR@ the REEINB imdJaRd iatisphly 968&ih Y Syst em
may al so be for determ e tenperature of the person is outside a

ning if. t
pr edet er ni ned tenper%{l?#aée’ﬁéﬂﬂ\gn Wd for generating an event if the
tenperature of the person is outside the predeterm ned tenperature 5 range.

The predet er B g&dni, SRS dHefd df WG ERNLIIBR With QRY AotRF&fR irah We¥Rd M ni mum
tenperature to a_ pred [ d, maxi enerating and

predet ermi ned maxi num tenperature, The
event mmy be TPSOLTIR, 1B boiiferms, the RGrR YRR T rErime SisaIRK 6N F SHERN o' Thar o mmy be
a recordiaeg chawoniter in an adjerentdelativdstit ore the first i nmage and the 10 second
i mge. The recording may be in colour. The first image and the second i mage
may be stored separately or toget her. Wien recaorded, recording data such

as, start dati@efisheamerahayheagoioyryideo.capenpiang the lirsgimage g@y Bea felovral so be
recorded. | naigleo ireagei arall thel secands tanhdra map e 2 tioeymbl imagiog camag esd the a

predet er m nedofyalRaed nay Bel & MBrfalPMags € GAB dnerafinlddB YRaydRbigae LN @ fi nal
formthere is gr ovi ded apparatus for producing conbined’i nages of a person

in a field oftolpBsrPesWesArat us including a digital video camera for
produci ng a colour video i mage of the person, and a thermal inaging canera

for 20 pr Odquré}g?@{i?@[ rcartnF'rgiraﬁg{hg isg&g@ c%er& Q@pé&@ the Qs mt‘ééﬁ _a,ﬁ@{hgur vi deo

i mage and the colo er ma ] ‘3 el ng for adjacent re I me display on
a screen of &£esAvAiimage regpagtively sidiapgaysly S04 cerinpRyislyrvhes tbs RYSisr eal tine
t he col our viwikaia théraegmond tfible of odeduand therfingt| fieldnafgeew. armtle riet mgkienig  dat a.

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



25 Deéscription of the Drawings In order that the invention nmay be better
understood and readily put into practical effect, there shall now be

descri bed by way of non-limtative exanple only preferred enbodi nents of
the present invention, the description being with 30 reference to the
acconpanying illustrative drawings in which: Figure 1 is an illustration of
the overall systemarchitecture; FiguBe 2 is a flow chart of a first form
of process; Figure 3 is a flow chart of a second formof process; 35 Figure

4 is a flow abapdratire oathtefpkrsdn fspelwahe pre@ié@mmed Mg témpefatde.ftnew chart of
t he i mage prgcesm n art of .the inage

acor aroe DY Shamal Mot ind I Siei it ko e s Bl BB et S, T oy
refer to Fi guoftheperspimisroptside aginesigtermaingst tefperatgee rangerand ffor gpagratimganchi t ect ure 5

using two cangrms théd ten%graﬁfre 91' tfufz BE/SEN isCilsield Thd El%deta_rnﬁ\eﬁ Whpeisturg0, 20 may be

sel ected from any category of known caneras such for exanple, video,
t her mal i Ragi'#§e: r B p'ieﬂ?t?'a}"@ﬂ teqperature, aBQGef"aV%’erf&iF“ apgdlgMineft h. As
illustrated tigimemitémpdrature itd Sbredétéfﬁfr&dhﬁhxfnﬂfn emparbttiien ha geheratingf or m of

i mge of a 1%n§’§ve§nfrﬂay beh‘glsﬂ;géﬁ ag‘npgq! %r agfgﬂg%disﬁépq%ef erably a col our video

i mge and the Tirrst camera I'sS pre a Vi canmera for producing
col our video. In such an instance the first canera 10 may be a digital

vi deo camer a.ThEg hawbd@ retuidig B@iteCtamedord b €101eOME first Gasdel and g f eat ures of

the Persa Ml iahlce 18 e 8t A" Thi Helhele BB SR | Nl ude

hai r col our, our ta| ., and so e first
canera 10 hagn@gelreayéoeﬂorﬂmara@lyf%@agtéer MVhes redorded, regasding defta suchw 12 i n

whi ch a persQ@g, iR dndlee, first dbte ahetiidl Bhdllbedioiinky albEbd ReciRd at the tine
their image is captured. 20 First inmge data fromfirst canera 10 i s passed

along first line 13 to a first video server 14. First line 13 may be a
wi r el ess | i nkmadefmayenpliide cstithimade sontindousHinagss ab d gredeterminadmumiberiof connect ed

to a centysal fuind@BerS6doHE andihdd¥ ahtbne 15. Line 15 nmay be a wireless Iink,
over a LAN, WAN, the Internet, or other network. Preferably, the 25 net wor k

is a TCPIIP Ethernet network. Central server 30 is operatively connected to
a nonitor 31lIn Miinaltfom Bereliaprodided brparatusr feepro@ing Tombised #nagies of ehe second

camera 20 fOlpeRbPY dlfrém af ﬁ@womd JpBérH%Qflnddaﬁqgea efg.dnhﬁdeaeéa%% fofhe second
f or m of |rrae|s ond 30 canera 20 is

preferably a pf%%?'??a? cﬁﬁ%dldﬁﬁ '@gﬁﬂf &aﬁ?ﬂ" %Sd a;}g‘?’mélx'g‘ﬁ%?%ca’%er? fEr mal i magi ng
camera ag0suppducty & ygolddrkiveomallimégecofdll pdrsan, thie cClall vides, imbpel and HBA. Bei ng a

thermal i mageobdr thdrnki imileefg tdrhajsent fRaltMleUidpiay 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

effect, 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 illustrative drawings in which:

Figure 1 is an illustration of the overall 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 of the image processing system; and
Figure 6 is a flow chart of the image recording system.



The second canera 20 has a lens 21 that is focused on a second field of
view 22 35 in which the person whose inage is to be captured wll be

| ocated when this image is captured. The second field of view 22 at | east
overlaps with the first field of view 12 so it can be confirmed they wll
be of the sane 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 nages align and, when

di spl ayed, arge of the of the same person. This allows an
operator to ﬁ'ﬁ’&"%%@éﬂr’g’eaﬁ %E'{"b?*{"ﬁ\é\‘st hey are of the sanme person. It

al so all ows nmappi ng of the subject inviewfromthe first viewto the

second vi ew, mﬂstfréfemot reseqeérei is/4H3Wh taopréfae'edfformf ér,rsfem ardifbGurBBY assi st
confirm n% th %/lgare Per son. Secon I ma dat a from second
isY

canera 2073 é‘té?jc%{‘l‘%‘f‘Fg1%@9(?ﬁﬂﬁF'eﬂte°a?§°'t‘?§ hgcra E"ﬁn@ 99 gey beerver 24.
Second | i ne Z3lettayfrdneany categery etimowh bdmerds sueb)bs, fee @xample) eded, ¢drmabecond vi deo
server 24 is RY server 30, preferably by line
15. Caner as i@&jr%o%gﬂﬂﬁ#oeﬂlﬁrﬁ85:%5?;%?5 ogt?g(?{r?\’gs or may be contained within
t he one 15 housi ng. It i's preferred they be relatively close to m nim se

paral | ax err qis.iferRatsd marewmezrwstcam&rarm fbhﬁb\?duﬁd@ﬂﬁﬁfoﬁh rasulrﬁaaeepusl y and
pref er abl]%é conti nugxkrsl‘_é en a
h

t form of image %} ragl a co‘ rvi eecfr)rr e cgg ft vi ew 22,
and t hus e PPPPSt or P8 fzp PN S e e c?an@P 15 20 capture
i mages at abcamerasOfis awée;f,abrhrea videq eatebra o pragugingogolour Nideg afit sweh @y of i mages

may be at di fifstmediheififst 8smnveth ao &lé(/‘lbe%&ilgrtﬁﬂi‘de@@ﬂﬁﬂae Bytnwsng }hef\ﬁvéﬁ frames per
second, ten franes per second

9
2nd o 1 or t neanfen P oty et oLAC B b adBE SBExn B Eeped e st 1)
i mages. The ddeptifying fegtuses mamgelsdesmqtbucmye icpiger, winthing detaés, @ed son is within
the secong fitggihd of view 22. The initialisation of the capturing of 25
i mges may be by an operator, or may be by known notion sensing technol ogy.
Simlarly, the ceasing of the capturing of inages nmay be operator
det er m ned, Ghe firgt damerai Orhes iadams 4 & that 8 docusadion @l fiogy field $tvievefZin whish Fi gure 2,

when a persopg &F&Bﬁ%oé |R|Q§E &9 beehpRRyd wrsgrdasteéépt}\eft.mexherva#nkge% through an

area with the sec d of view 22, and thus the first field of view 12.
Control | ed effRY'8 rrents |ncI ude | ocations such as, for exanpl e, airports,
ship termonals, train stations, hospitals, office buildings, mlitary

bases, fact Orl=ir§§ma§éocf£f§3ﬁ&ﬁ filst &aaer@hd Rlda8ddd oA fifsPfind 1346-a fHIGREo 2T €
| ocati ons where securr % I ssue. Security includes not only
Fe 75y be o

weapons det eSEVn14- iFiretd jeeless lnk, géerq%?ﬁ’s rdgsited: kst videg  but al so
det ecti on of séhersid isbrmnedsd toaventzal vided seyven 38 b llise 85 eLinedCimpaybe 40, 20

capture (41 ).verIEssl Iﬁﬁsévef Qq_Aﬁl WAWQ%gIniefrneUU?o%F ﬁ&@orkaﬁefgéﬁg @k the person
shoul d be captur 20. Second canera 20 may capture

nore tharft hé"e‘f”%‘és a ¥ﬁ€ Eihﬁ’ge‘t ’]‘?E”‘Ub pcé‘?"t'B'o‘ﬁ?’er ¢ l§ioReratvgly gornsetedr t ' as

required. 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



Wth'additional reference to Figure 5 the first and second i nmages captured
by 5 caneras 10) 20 respectively are passed on a frane-by frane 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 time on screen 32 of nonitor 31. Preferably,
the first and second i nages are displded in an adjacent relationship such
as, for exanple, side-by-side, one above the other, 10 and so forth. In

this way, an ﬁamemahaf 22%s 6@ntident witrl Qﬁono&ﬂéd/wnmra@wecm ficleyy \ﬁéw egn 32 and

|dent|fythe S VII’ ue of f|r e 33 a n screen 32,
and adj acent ’(‘)cﬁf[(}"f%ﬁ 24 )5 mare prelery ji’féa s%ﬁ "gthf“eai‘?{%?ﬂ“ﬁ éﬂ'ﬁbl y, the
operator can ﬁrstrfalu okylevy12;omdlmslwabaﬂle9v0(!ﬁ‘mgeStabgl$gEbwhgn displaygd,awe off i nt er est

for either ory,bebfe ggﬁ&mewT fie %@rﬂe %&ébﬁt TRRPNLWY af lopdriier tdTReRe of the
person fromone view to e ot edz and to assist confirmation the two

views are df Q%@agﬁ(r?éteB@P%B‘ﬁy argf 18 Famr RGO 4 t alsaiafigysmenping b thei nage, does
not identify dubjectieview fiom Frerfiedt viewtgibe S&ond@ewaand fromdrosdcomigdew ©nabl es t he
operator to i Rﬁee& ptured by caneras
10, 20. Fi rsttﬂ?ﬁéﬂg\@&?jﬂﬁ nl%?bgéfg:gm g@e ﬁ%@ggBhE%om I rr“;"ge recognition
technol ogy for security purposes, if desired. As shown on Figure 1, second

i mge 34 has Secor ifdgé HRIMEMBetING caMea2035 pabisedhidyeskcard Mera 1©h t he i mage.
In Fi gure if the op erat 9f %‘3%0‘?\9%%9, EQ% abec€ “?rg%?g ﬁ)r}rkti@?tggifr_reﬁer ature above

nd vndeo r
apredetermneeﬁorrax rrun{v nperature TS d¥'cates the
person may hedesireg. f Sagend WRP NS 24 ig)alse 90'1"§°ta¢é’r@%ﬁfal(\ti@f).seme%erson is
directed to grabesfbpingtisf or further checks (44). The predeternm ned naxi num
tenperature maybe, for exanple 37.5C. However, it nmay be any other possible
t enperature above nornmal body tenperature (36.4C) such as, for exanple,
37C, 38C, 38.Cmerasrid. dbméyba in.se@date housings gmasabe)qtontbéneéo\titbinttmnea col our for
a termeraisur%a&.sa/eu&bfefeﬁé@mei%%m@a&a&mmﬁs@r&ﬂ@wﬁ i's not present
the person is allowed to proceed (45). The system may al so check for an
abnormally | ow tenperature - a tenperature 35 bel ow a predeterm ned
m ni mum Thi CanerasONA0 capturé their dndies simulidreoyshoaraidreferahlg rcentingouslyact |y t he

same as for erQH%epe%om;dn tn@léacdnulﬁadrameﬁﬁ@eaad baY end firkt Gl 8f GEWAEE NuMEral s

but with the prefix n eoperator checks to
AR S o R A A PR M
t enper at ue, Hdwesger] Hei mtwmqg ot lineages asayniee ab differento imteinaist sugbnas; dori ng articl e

on the 5 Per Shfinp pid, h@am,[w r Pinesf foF sé‘cismnefran?é% p%xeéoeﬁa \f&,r%ma&ge 5The

predet erm ned m ni num erature magqr@9 or . ex C, 35C or
W

a
Phe T 1 ke 1T 35516, QP ere PREFECOR T8 oD Bt PS5 HREvRRToe S B PRSI
t enper at ur e (cagtpreti Imeay de rstill/inagesa rThe)cpptordrigvad inckpes skoulsk contirele lwhites that t ac hed to

or worn byt NerBRiihin the SocBRE ik 6f vieW 84! ¥nd RiaiBftn(br e Bapiififh yhe person s
taken to a checkpoi nt further processi ngw'bfm&? enbodi ment of

Fi gure 2 TPay 'HRISSSA bﬁéﬁf %Wﬁ'ﬁ%é"é‘ﬂ&&l% ﬁ"%te§'3‘°{°ﬁ‘ét t he

oper at or checdisildigrthacenning olihe paparegef images mag g @perttor deteranr@éd gorm ni mum

pr edet er m ned, tkﬁ&WﬁBélfoﬂEévsmE%ﬁndlo@ the check is for an acceptable 15 range
of terrperatur(gs fromthe m ni mum pr edet er m ned tenperature to the nmaxinum
predeterm ned tenperature. Any tenperature outside that range is

unaccept abl e Torefet to&igyteed; evherl = pérsah. enmabmltrolmdleavlmnmamtsm)mmmi n a high
degree of co r.at Lye colours
are subj e(?tl \r}grg%a%udrre Af{hgﬁeo%sé&m@ﬁ% da'ﬁd ﬂ%g tﬁ%gﬁ%ldgﬂ%&hﬁs'l on support
systemis i ncfantelle eA!f'é?i"ﬁ'emﬁl"P@é’dBr"éF@%e%'c'ﬂlﬁ f°ir leXarRle.c3i@Ate SHBneral s with
a prefix numhernirals, Granabtagons,! hespitdls, o6fiice biifamgsli filieine vasss, didtories) process

steps 63 and c%r%me?:?ai%staﬁaﬂgn & the IQ?t "f‘hgs ra{es I%gaqgﬁg \%éefré ?%c%ﬁty%ayi be anal ysed by

a thermal inmage processi syste hat
an issue. Secunty lncludes not only weapons detectlon 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 the person. The
face of the person should be captured by both cameras 10, 20. Second camera



tenperature is greater that the predeterm ned nmaxi mumtenperature and/or if
the tenperature is less than the predeterm ned mnimumtenperature - i.e.
is outside the allowable tenperate range. If, yes, an alarmis sounded and
t he 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 imge
processi ng system conducts its determéation on a franme-by-franme basis
(72). If the tenperature is not outside the predeterm ned nmaxi num and/ or

m ni mum the 20WM8LcRIRCASSItRHD th/BEL MclBHE heluPpdrbBdy) @tk fanaBforthd I f a yes
result is achieved, an event is generated (739. The event may be an alert,
alarmor the $5R®MId- g The system al so enabl es central server 30 to record
all first imges 33 and second inages 34 and to store the recorded i mages

33, 34 as imagg, dadinal MBlefnts toSHGNE 51 theMTirlWng sBeonBGRadedi Aptuled g f erably on
a frame-by-frane basis. Th ata is

el mage d %éeef er abl %aédat e, tinme and
| ocati on st arfF8radPordresresivaly&re Rassed opaR, ryyre-tisframe, Rasis) ({O)ps aital hr ot £ or
an operat or timagepata t6, cmoraté pgcetasdiby, AejversStdpRagespadtvell.d The digital at | east a

d . . ; 1 i A e
predet er ni ned, tiI®e, ,mgnggggg{oegeﬂg,g?teﬁee& %%&5\? bid Q@&%ﬂ%iegr@ IIS glme d be greater

ci rcunstances. For di sease contro redet erm ne .

than the i ncubeciesm 32 phraonier 31h Ereferally dhe firstgpd serord imsges are displayedul d be
greater d‘t halt if B@atﬁéi'ﬁegﬁélﬁtﬁfnﬁib duch Eﬁfforb%(mle. aiadbsﬁeidé, @hé bbov&?\e%ﬂ%f',er abl ybl the
screen di ay in s.a nunper ref er t hr nterfaces to enable an
operator To cbriep St Tk iy O Gpedinit BEA Moch Te&) a9 Btiaieien. © POT0 O
recordi ng, eri?® and idestifythei pegson D yire &f firslcinage st 8$ dipplaved opysciepnudd cli ck. Upon
the display sagtasachfti degordChiayétxadas tigglajedt @ ER6S3Ar eprefemplyyed. Upon the
operator 15 sel ef?tl ng t he st@or . fé)r 1659 d!fyn retlhe [i%{%orglf 'gla@a i s required
to be enter ecPFIRE CHHRRE & YU NP Shfs o%erggf'c? (55 Po¢RE  ¥n, date and
ti me. Locat i dwthimgpgdse This can asgishmanping ahtheinmage of thel eeraen franeonrgatiew tobui | di ng

ent r ance, 15aNGhSthdrOdido addRPEdnfiRtdrARLIE vdAL BreldpinBambatsd (76) the
recordi ng comrences (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 exanplSecor@ipierage G4, bdhgamdhermaiemagen daempotddentifyribe persers tFiig per son nay

be required g KGRy & 088 hRbENeREbIdARO bidratorab idehtfy f8'Fersbih WRosdS t he i mage
data is captured b carrergjs ibo, 20. 'jl'ge 2%, identity m:% be a g)gcurlty pass,
airline boar dMA% ’E\ﬁlé’g‘?n ROy cgeras 1l HrSH 2R SI PAYE ARYSeAdY the 1 ke.
The dat a J9er tkaown imgge recodndion thehrtology fonseculite pwpgsesirifaldsited. t he system It may

al so be displayed on screen 32 with the imges 33, 34; and may al so be
recorded and stored with the imge data for i es 33, .34. 30 In this way
it is possiblf§ ?rBwBafE'k}:‘PWSck ﬁe8°’§r'5\?%§§lR?Sraegaglﬂ'zﬂnﬁeffé‘ﬁﬁschia‘? Pequired, and
identity i ndidispived 2 fayt of the magey Irefriglfo?, iﬁtbﬂ:bmratmrwateab}tm astlogdor This may be
of inportance %@5?@&‘1?&156&&% Qﬁeﬂrmﬂbé%§iﬁluﬁ10t@ﬁwbtgr5t§r5ev%w6%°s€mt@@)r,‘ﬁ has been

described in trl or egm ng escrlgtl on preferre } di nents of the
present ifveritdicgies e PeisoN mey haveye fELA Y Arvel §idlered d43n thee t echnol ogy
t hat many varpeebn dndireotedtoci ¢hecipbinbfos furtherdelteaksl @401 Thke predetermdraedst r uct i on or

operati on may, De MRAfmpYtuROHLyd 80EGBEE 37 5L hikevEl RHBPbe LAY &R ON-
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.



‘9 The Cains 1. Apparatus for producing conbined i mages of a person, the
apparatus including: a first canera for producing a first imge of the
person, a second 5 canera for producing a second i mage of the person, the
second i mage being of a different category to the first image; the first
canera having a first field of view and the second canera having a second
field of view, the second field of viéw at least in part overlapping with
the first field of view 10 2. Apparatus as clainmed in claim1, wherein the

second fiel d THe précedire hereGé sfdcﬂsﬁmb seink s zmdfugnfetz ghe MU likel pradesédse first

field of view. 3. ar at us in th flrst canera
is a colour ad%Bkeﬁglﬁ@P%F 'H’H'c?@%%‘t letﬁf pfeﬁﬁa‘gnaqeg]& éd"ée\(gw}@ﬂ? viefed®i mage. 15 4.
Appar at us as apegtarebickstocieqifithel colauntemperaturd ehagteiSdndicatesreeeciour fora t her mal
i mgi ng carrertameé}g{u,temuss Raieaf 'tr@aﬂ@se’née &4 F@ﬁﬁé@i—gén%gﬁg arficle épl?@r atus as

claimed in claim1,_ wherein {9 rst ca g our video 20 canera
and the fi¥ stPerPRgeTR™ay bgy Drex*\‘}?%c?"l?m é“’e gﬁ‘ﬁcet hehe gredeteminedera is a
thermal i rraglmlgmmmrtmperaurel naly be Sacoaniple 60, 355°G, I5HEomthe likendigart 6.

Apparatus as df Jfé Sﬂgrsan ‘srbeBWéTbrédet E'rrnuﬁumﬁ tJrﬂp@nsaiur@wé) t?lgl%e b'em-7lges are

for real-tine on a screen oﬁka nmoni t In an relationship.
25 7. Appar at3f<expesivg ‘éﬁ"ﬁ’éd" the like aftaghed t‘R/\PfeW‘i’éﬁ‘ HY f’}?epetrgf?ér opefAi®fe i ncl udes a

col our/t errpera?etnum guenl(53) afld thAppBbMisiskento £ thrkkpomt fonfufthetipfocdssingher ei n t he
first cang g@d the second 30 camera capture the first inmge and the
second |nage r Spectively sinultaneously and continuously when the person
is wthin the second field of view and the first field of view 9.

Appar atus as mbamwdhmofs#@rm &ayw@drﬁﬁlﬁédmmrfeleh%dnhﬁﬁgﬁF?mﬁ|3lédes a face of
the 35 person, s as.cl ai urt(per i ncl udi ng

a thermal ey ntBe §P8'8t855| ng af()’/s?e%a’?'mo mape?% erm'ﬂecj Zem&erda\urf Mefature of the
person is abdveimgmppredetarmined temperatue-mitet Enthercheclk s fahan geseelablei ng an event

i f the tenperaigdr & @fnpér’a@rd@.eﬁcﬁ-@ﬁhé SnlﬁhGMeprEJ]&erﬁM’n@@Q&lﬂﬁéi‘bt[l@dto”ﬁ%' mum
t enper at ur e. ai me er including a

in
her el | i TR PRERFATNED, BeseisAnk SrikeRit Sheed bl rpelbLr e of che
person i s belupaecaptphiedwites grardsalertedni num t enperature and for generating an
event if the tenperature of the person is bel ow the predeterm ned m ni num
t enper at ur e. aratus .as.clained .in claim rther. including a
thernmal i nagift 8“%9"8[? b tﬂ@@?amgk g?gfﬁ%?f&”ﬁﬁeﬂtfaﬁ'&"?’fe’ﬁe”[ds?rﬁﬂl"ﬁi 'ure of the
person i s00utasd dereatipr @ibgtsaresubiadtiechip@e dtshoves a thingembatiiménbwhagerer at i ng an

event if the JeQHHL @R Sytém i RciBES ORgAiIS IR pRdcasset iSe Mike e ned

r rer
tenmperature umgrals 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 processing system that determines if the

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. If, 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 If a yes result is achieved, an event is generated (73). The event may be an alert,
alarm or the like.



‘15 18. Apparatus as clained in claim 12, wherein the predeterm ned
tenperature range is froma predeterm ned m nimumtenperature to a
predet er mi ned maxi numtenperature. 20 14. Apparatus as clainmed in claiml1,
further including a recording device to record and store the first imge
and the second image. 15. Apparatus as clained in claim1l, wherein the
conmbi ned i mages include still images, 8continuous imges at a predeterm ned
nunber of franes per second, 25 and inmage data. 16. Apparatus for producing
gorrb It nled i gagm sga‘tenaa@@ér&elas béhtral dehvet 3b t@f‘ecbid@ﬂ/grs't mgadmnatsa%na ncl udi ng g
igital videq ca ucing.a co r,,vi deo g e person an
1 her mal |nag|'ﬁage(§ Péi%f%ql} &'le Eq%ﬂgnagei%gdlasmaegﬂqgﬁ %B's' ¥ of the
person, the dwFigure 6dRgidrding is preipsablyron c'tfl'amedlyﬁmmebaher'ﬁmllmagﬂadw ibei ng for
adj acent r ealgdr g8y HHtélﬂH@)én@Ecﬁﬁférﬁﬁéa Héfor@st&@ﬁ@ tﬁ\fs’ma’%rbq a@a r@s%f?rd' ng system

for recording 1 n rea e colour video 1 nag he col our thermal
i mge, and r & 8PenkYforan greraler te inputechrding,¢pta gp)- ﬁtwgﬂfm'd@&rfﬂl%ed i mages of
a person, theedsetahpdéteradinedi firge.t hEhes pridsterminelil tifia) witl adepergl anfthé st i mage of

Lhe, per son W lefunt oo ecPAURES MBI HEhRGT whoutol ol nfh €] I of Vi e

of the first ca secon son wth a second
canera when t“l'ﬂe'"&é’la%@n“m%d ﬁeé"%%’@ofﬂﬂ an; aipert, d‘f SNPP@vPeoﬂfthﬂethé'e'bbnd caner a,

the second f izplidibafeddighMinnarvsifdrtppi Ng at least in part with the first

field of Mi ew, and the second image being of a different category to the

first image; and (c) displaying the first inmage and the second inmage on a
di spl ay scr edieferabintheasjreanedisplay diciude® aghimber (pGferly threekinteddcesdo cl ai med i n

claim 17, whehgiidard Jstsara'i&(i@&silnrsure&oém@f m%rfaaemémlcdﬁm théista goNd not
greater thantheflr ned,in claim 17,

Sherern ( he fRPEe. ek sesPitng! end bifeck Hesyon B oY Touribh a8t i e |5 a
col our vi deo display eystebbbeli activated, Wedintedacek arendisplayrd.c Ugpmthe Dpesatoer ei n t he

second cager@enbametﬁefmm récmmbnge Feaa@ro@.taaedemed 608 MeriBaRe | S @ t her mal
e first canera is a

I mage. 21. th

col our vi deo "’26' cdg}c‘i?efnﬁy 'aﬂﬁ‘*et%'ah' i °°?tf?ﬁg‘é‘°l %’Qg'"@oll'%ﬂm’\/f@ekﬁ? fo frage; and the

second caner &xarspleg ab higportelepartreeggategbuilding ertraneed avdeo fecond i nage is a t hernal

i mge. 22. A nethod a_s claimed in claim17, wherein the first and second

| mages are di %Bn the recérd dataaLemg 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,
passport, or the like. 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
also be recorded 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 madifications in details of design, construction
or operation may be made without departing from the present invention.



25 23. A nethod as clained in claim?20 wherein the thermal inmage includes a
colour/tenperature scale. 24. A nethod as clained in claim17, wherein the
first canera and the second 30 canera capture the first imge and the
second i mage respectively sinmultaneously and continuously when the person
is wthin the second field of viewand the first field of view 25. A
nmethod as claimed in claim?24, wherein%he first i mage i ncludes a face of
.the 35 person. 12 26. A nethod as clained in claim17, wherein the

di spl ay of thelHeiGlaimsi mage is able to be mapped to the display of the
second image. 27. A nethod as clained in claim17, wherein the display of
the second inage is 5 able to be nmap IE)ed to the display of the first inmage.
28. A method ab APRATAEY forn Prdyuging sqambipeg f’ﬂ%&esi?chquﬁ’?P@ ihfe ABPARIUS
determning if aircatipgrafist canata foheropadirgom filsSinabevethe persedeid egoghded maxi num
t enper at ur and I rson is
above the %0 pre %?r%ﬁk)lrc{(;’gc' a§¥c%ﬂ§ i Srogﬁ?rpggggéﬁé %cgmﬁun é@’ﬁeﬂ Ial med in
claim 21, furtheef?a differgeticatpoenido the dirss imageithe fissheamerg havingadiigdieldofir e of t he

person is bel ow QleWraﬂdlﬁfe%ééBnBQdméfbfhbW E&Gﬁlﬁfe?d o visiw, BedegMagieldior Ng an
event if the te era; of the gerso. the 15 predet er m ned

.S.hb
m ni mum t enper at Mg:fe 65 'Waﬁéjf'?{g PR tz‘i?ﬂrrrgﬁ Fjofv' % m21, further includi ng
the steps: determning if a tenperature of the person is outside a

predeterm ped 3 emesérahyésecué.a@aﬁ,claaﬁld VARASH AL isB&bnd Rel§ ¥BMw isfcoh&igent €Mper at ur e
of the person is OUtSJC z E'Wﬁ f: fl?qr?ned tenperature range 31. A

met hod as cl ai med™ A% P'ﬁ?@bt an e st Ig'h F XeWr edet er mi ned tenperature range
is froma predetermined mninmumtenperature to a predeterm ned maxi num

tenperature. 23 3% paratud'Bd B@ﬁheasn %I‘affH ‘irewﬂhéréln He2hrS0 chfrerd Hrat Sidur vidgd udi ng a

recording device to record and s e first image and the second image
on a frame-by- fr&?@erﬁég‘f@ef'@?}ma%’ ‘ﬁ@tcﬁ'BEf"éi’§°(‘ﬂ‘a<%erred in claim24, wherein the
first imags and the second 30 i mage include a still image, continuous

| mages at a prﬁd%ﬁéré‘fbé"ég njél negﬁ m 1! inffi& sé&%&%@me%ﬂl e% jdata. 34.

A nmet hod for producing es a person in a VI ew, the
net hod i ncl udi ng'rﬁq%‘gﬁ@ﬁ@ 3"93‘9(5890“ mgﬁgs Hthemabimadei deo i mage of t he
person with a digital video canera; (b) taking a thermal inage of the

person with a é.h%ﬁ@&ué g?gfaﬂ%dqr?%fn%, wherein the first camera is a colour video
20 camera and the first image is a colour video image; and the second camera is
a thermal imaging camera and the second image is a thermal image.

6. 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.

25
7. Apparatus as claimed in claim 4, wherein the thermal image includes a
colour/temperature scale.
8. Apparatus as claimed in claim 1, wherein the first camera and the second
30 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.

9. Apparatus as claimed in claim 8, wherein the first image includes a face of the
35 person.



13 (c) displaying the col our video i mage and the thernal
relationship in real-tinme on a screen of a nonitor;
recordi ng systemfor recording in real time the col our video imge,
t hermal i mage,

e. ANy. Ae. A(,

and recording data. .Au,e. A e. A

A( ANe. Al A?. AA Al A?. Al A, AA423(+G
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processing system for determining if a temperature of the person is outside a
predetermined temperature range and for generating an event if the
temperature of the person is outside the predetermined temperature range.

Apparatus as claimed in claim 12, wherein the predetermined temperature
range is from a predetermined minimum temperature to a predetermined
maximum temperature.

Apparatus as claimed in claim 1, further including a recording device to record
and store the first image and the second image.

Apparatus as claimed in claim 1, wherein the combined images include still
images, continuous images at a predetermined number of frames per second,
and image data.

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
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.

A method for providing combined images of a person, the method including the
steps:

i mage i n adj acent
and (d) using a
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cam ra and the first image is a colour video Image.
15
20. A method as claimed in claim 17, wherein the second camera is a thermal

imaging camera and the second image is a thermal image.

21. A method as claimed in claim 17, wherein the first camera is a colour video
20 camera and the first image is a colour video image; and the second camera is
a thermal imaging camera and the second image is a thermal image.

22. A method as claimed in claim 17, wherein the first and second images are
displayed in real time.
25
23. A method as claimed in claim 20 wherein the thermal image includes a
colour/temperature scale.

24. A method as claimed in claim 17, wherein the first camera and the second
30 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.

25. A method as claimed in claim 24, wherein the first image includes a face of the
35 person.
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and generating an event if the temperature of the person is above the
10 predetermined maximum temperature.

29. A method as claimed in claim 21, further including the steps: determining if a
temperature of the person is below a predetermined minimum temperature;
and generating an event if the temperature of the person is below the

15 predetermined minimum temperature.

30. A method as claimed in claim 21, further including the steps: determining if a
temperature of the person is outside a predetermined temperature range; and
generating an event if the temperature of the person is outside the

20 predetermined temperature range

31. A method as claimed in claim 30, wherein the predetermined temperature
range is from a predetermined minimum temperature to a predetermined
maximum temperature.

25
32. A method as claimed in claim 17, further including a recording device to record

and store the first image and the second image on a frame-by-frame-basis.

33. A method as claimed in claim 24, wherein the first image and the second
30 image include a still image, continuous images at a predetermined number of
frames per second, and image data.

34. A method for producing combined images of a person in a field of view, the
method including the steps:
35 (a) taking a colour video image of the person with a digital video camera;
(b) taking a thermal image of the person with a thermal imaging camera;
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