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AN | MAG NG APPARATUS Background of the Invention The

present invention relates to an apparatus for inmaging,
wand7ios4qsarti cul ar to an apparatus that i s abl eCT8G2007/000014

i mage distinct imaging regions. Description of the

Prior Art The reference in this specification to any

prior publication (or information derived fromit), or

to any matter [ ﬂVIiSG PAﬁA g and shoul d not

be taken as an %ﬁ%ssi on or any form

of suggestion that the prior publication (or

i nforyyation derived fromit) or known matter forns
Backgr%g}dtotgﬁe{[“%engig&mn general know edge in the field of .
endeavour to which this . speci.fi [ el at: (g
The progi GHoRGATAE Pl TRbsee B aaERl: AL REPEHEToclq al Bpparatus
that is ab?fb‘@d’ﬁﬁdg'e@ﬁh@iﬁcﬂba‘gﬂ%rb'gibﬁs. In order to nmaxinise the

effectiveness, a large field of vision is preferred so
that a large view ng area can be maintai ned. This nmay

Descripf6n 3f HeM§6h AfOr exanpl e, by providing a system that
can Image in a panoramc format to thereby cover a

The refeké}{cﬁ 6n BEEReblichiinBHh sy price pesiRklion (dr infofbigfont derived diom it), or
SucC

u a panoram c view, a parabolic mrror is ysed idw
to any mattgruwith dn kepwh, is st et grouldvagt be ttq%@np?éraé’oéﬁﬁ“@me gment or
. .mrror diregts radiat] . P .

i 5105 S SRS hURS A5, (LR Bfich s om

or knowhaBatie BFed!Barl bf adverntage gendral krexdaiyedn thé feklyaft @meavour to
does not fully utilise the whole detector inmage plane

which thig spegifigefieseldien el y 50%, has a low light collecting
aperture, and therefore limts the range of

It is oft&elregﬁirrmciﬁla EYh LRGP bEnerhiRBews! &IFdiRSber02 Sh@liké.gh order to
Fesdrut i on camera and Sophi sticated software .
maximiger the effeétivgndss, alafgs! field hEvisipage prefetidtso dhatlal 1gge yiewing area can
. 1mage, js stretched qgual | it .qui de v : .
N S L T
panoranfic $odat &SthefebP RbverRlIbQd @ ofiinR@sNg | ncl ude using a
scanni ng systemthat scans in a 360 degrees direction

and using image processing to stitch the inmage. .. ..
Generall$yue i fosRhHT Sy CPTHERES HEVHLRAERIS SHFAF frised in conjunction

with a {REHEE P e biBRCRARE it TP BUAK e fpais image
plane. Hepend, B syllemscfnsingg patlenlicSnitos Hasenswaows digadypatagas. For
examplgg ?%?%L%@E%ﬁpgoég%lﬁfgééﬁpgf &’gbls ?){ee rHeygclolr HAhse %llér}/e (only
approximately 50%), has a low light collecting aperture, and therefore limits the range of
performance. Furthermore, the system requires a high resolution camera and sophisticated
software processing to unfold the image. Additionally, as the image is stretched unequally, it

provides a very distorted view and hence is usually very difficult to visualise.

Other methods of imaging include using a scanning system that scans in a 360 degrees
direction and using image processing to stitch the image. However, such system needs to
have a scanning mechanism and is also based on a time sharing scheme, where the time lag
and the range performance will depend on the scanning rate. Since the scanning system
generally has moving parts, the system will generally be more complicated, less reliable,

bigger and will consequently require more power consumption. Thus, the scanning system
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bi gger and will consequently require nore power

consunption. Thus, the scanning systemwul d not be
weuid7akkos2f or conti nuous surveillance as a usePCWSGR@7/000014

need to wait for the scanner to conplete the full

rotation prior to receiving._further information with

respect to a particular imaging area. This identifies

voud 4 OE SRS AR e TS0, 00 P PP e

to compietb theSﬂI]ﬂrmtajﬂoﬁfpnbhe) Rbﬁsﬁgtfuﬂthﬁteﬂfolnﬁﬁtlcfﬂ wah frédi)%&t t8aGrgticular
orm there is provided, an apparatus for imaging, the
lmagmgaﬁﬁ%(r atus including: a) a detector having a field of
vision; b) at least one first reflector positioned in

This iddrnfiiel 'aq{egd @br M aﬁiﬂélfhnﬁsofor %%ﬁg R}ﬂn&h@véﬂzcﬁhgs 6lf at\ﬂeacs't heliorates

into first and sécond fi el of vision;
problemsdpharenfrie theswimdrtr ef | ect or positioned in a respect i ve
one of the first and second fields of vision for
further dividing the respective field of vision such
Summagy; of thenBreasentsinvemidorsecond refl ectors reflect radiation
In a firsf broad first, ithere isi pragiled) an egparaiss fe itdagindethe appdratut hvluding:

detect or bein re onsive to the radiation to imge
2) a(ﬁ%e%?’gl?arvﬁ%&aﬁ E’bg 1Pegi ons. Typically, the apparatus
b) AtNeisddns mstse@@&ar b6§iliSddom ﬁeSﬁegd %!P%?sldr{‘ &8 ldﬂ{ e field of

of the first and second fi el Vi Si on
uswnmtﬂgﬁrstr?@drsmé&eids@fmmm apdl, vi si on. Typ| caI I Y,

o 408 B sl R85, AR AR RN e P SRR i ocona
fi¢ldsdf webhef@xt mﬁhbﬁdlﬁdﬁigtth@ Refedtive il 6f A6 shidh thitehe first and
field of vision, such that each portion reflects

seqendatiishiory Btleat vedispien diare diftioed measingreagiang todbe datecior, the
L dinth
ARG Y Riponl MBS B micindplftoREe R SRl B eBiohs®

~ horizontal field of view, and, b) a vertical field of
Typicallyj the. appympitusahtlydest dsecded eefteotor I]ﬂSltlanechiﬂ' &achaitkrwifekiefirst and

th the axis. pically, each
second fﬁ?qgsgﬁ?iﬁvgjspgg?r?q'}nﬂ%féﬁ 1y ’fnigéh%lreé?ec\%vg\ﬁe WHeRei n either
one or a conbination of the first reflector, second

TypicallyefheafitOfefletdr hiteart fjokditeaipes %Eﬁb[ratﬁrﬁg {he Sréﬂéc%eiﬁto' ﬁbﬁl&% and
field of vision to optlmsethe of view for each

whereinipge, fhe fesireftectards @a$1119nedt\ﬁléh ﬁ}ﬁpfmeatlu ¢hd fieldwdessien, such that
f d
oA S, PRSP o BCIRE iy

aligned at relative angles to aI I ow at
Typically, the apex is positioned in the field of vision so as to divide at least one of:

a) a horizontal field of view; and,

b) avertical field of view.
Typically, the detector has an axis, and wherein the apex is aligned with the axis.

Typically, each imaging region has a field of view and wherein either one or a combination
of the first reflector, second reflector and the third reflector is positioned in the field of vision

to optimise the field of view for each imaging region.
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four least four directional view ng. Typically, the

apparatus includes four nodul es arranged at an offset
wangl7@sais245 degrees. Typically, the distinct PORSGR2E7/000014

regions are fromfour different directions, thereby

formng a four directional gview ng. Typically, the

field of vision has a HFOV between 22.5 and 90 degrees

: l.at i ' th t d VEQV
Typicalff ¢ Bkl Wil s SonlpBE ol BEEIG e fropitcbelng Sorgped from
apparattihaccdeling tooelaind Y phsdbdc médige b¥iLY aKgnddQY rblati¢d atiBe B3 low at

X 8.4 degrees. Typically, the apparatus further
fourlea?‘rﬁ’%@é % nglr"é%‘@%]gi ng system for processing i mages

fromthe distinct inmaging regions. Typically, the

Typicalg_Q BR ppbidtdsuhé108&s FoﬁanH&iﬁléi %?arffgﬁé‘% arPSsef! 51’2@%; 14 4% gérgrees.

i spl ayi ng i nages. Typica e apparatu urt
. Jincludes a store for recording at |east one inage.
Typically, ghecdistiget impgingaegiondare) fnrh dowsdiffeteshdirestibns, theteby famming a

. ically, any one or a conbination of the first
fourdlr?égﬁ%lc‘tg%‘?i,n%t he second reflector, and the third

~ reflector is placed between the Iens and the detector
Typicallypthe. ficly pf e@idnyhasanl FONebedwedh ZNHahd Qb idegreed rdldiBvefth b taxis of

refl ectqr e _second reflector and the third
the detcp@ris@d ecrrQY beesipey 9.t01{7p$ eearesy; refativertp theorls of the detector.
| east one of: c¢) a folding mrror; d) a concave

Typicallﬁ,ﬂfe%]fOVﬁQVF@)V§4§Qi%¥1_%ésﬂ18.r4r&r eedypi cally, any one or
a conbination of the first refﬁéctor, t he second

. Jeflector, and the third reflector is a prism :
Typicallyy fecpppiptustetheteinelodera processingravstamTipp praskssing infeges from the
disti ' t least one of: f) a day canera; g) a night
1snmt§%%§%gﬁggng’ h) a thermal imaging canera. In a second

~ broad form there is provided an apparatus for
Typicaliynthgiapparatuk durdippancitdes at leastwde dgplay for displaying images.

Typically, the apparatus further includes a store for recording at least one image.
Typically, the detector includes a lens and a detector body.

Typically, any one or a combination of the first reflector, the second reflector, and the third

reflector is placed between the lens and the detector body.

Typically, any one or a combination of the first reflector, the second reflector and the third

reflector is a mirror.

Typically, the mirror is at least one of:
c) a folding mirror;
d) aconcave mirror; and,

€) aconvex mirror.

Typically, any one or a combination of the first reflector, the second reflector, and the third

reflector is a prism.

Typically, the detector is a camera.
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a) a first detector having a first field of vision
substantially aligned along a first axis; b) a first
woebld7@stose positioned in the first field of viBCosGR@r/000014
reflecting radiation froma distinct first inmaging
region to the detector, the detector being responsive
to the radiation to image the distinct first imaging
TYpmaﬂfgigaﬁn&'i@mﬁéﬁp gietector having a second field of
vi’sion substantially aligned along a second axis, the
f) selepoamemt ect or bei ng positioned with the second axis
|laterally s ed fromthe first axis; d) a second
g)Pé¥§%8@B%ab5§ftioned in the second field of vision for
h) ﬁqﬁéﬁﬁﬂﬁﬁghﬂggﬁﬁ&&pn froma distinct second i magi ng
region to the second detector, the second detector
bei ng responsive to the radiation to i mage the

istingt. se d.i magi regi on. i call the first_
tn o secid b oS00 ! BRRIRE oh BB fok P nethe grns Mctuding:
2) hdiitzientrt haviage firdYRLE 8t Vivion kS tABRRY a6 sfedf a%rg"&ﬁr t axis;
includes: a) a third detector having a second f1el cf o)% ’
b) gituptaieilecips pesitionad ip the ifiystelieldofvision fori refleetitigsradiation from a

b i : ogi.t i dwith the third axis.
Pact 113, Piehe J2HPE B0k 4AREE M Getilfr PR dRibive to e
eadigionlt) imagetthe distinéd faet infagih@stgiogned in the fiel d of
vision for reflecting radiation fromdistinct third

©) Fﬁ%ﬁ@?ﬁ getesigr Eﬁ‘éms & seernd: iigld af wsioa substantigfly alignedjalong a second
da : . ; i an. Lo, |
R e Rl R RichL Wi (ECL B A kT pged from
thetfissitasis; i s spaced at a 60 degree angle fromthe

con tector... and the second detector is_spaced at
9 §SEBRRLET pRtio R touhe neeoRe el et br i eBAgByiation from
Praeingl f@oRd ERciAE eS8 ftb &hdl s@ond IRIcR My, T¥RIEAd Yetel BE being
first detector is staggered on top of the second
rrepansiverto fhe radietion & inragg dhe distinct sdvendimhaging meiaed a
nmet hod for imaging, the nethod including the steps of,
in a detector having a field of vision: a) receiving
Typicallyathiedirstatetdctarnna thd @asid @tectdd 4rs in Wb Sith&RbritdMslighhe.
region, the radiation being reflected by a first
reflector, the first reflector positioned in the field
TypicalBf th\éia%bﬁgtugcpﬁmfgr\{ﬁ ifg. the field of vision into first
and second fields of vision, b) receiving radiation
a) 4 thindhdgtectos hgving neseswldindd df gisionstbstamgilpgliped along & kerd axis,

agi.ati.on . . . .
the (%fnr& dStector being positioned with the third axis laterally spaced from the first

axis and the second axis;
b) a third reflector positioned in the field of vision for reflecting radiation from distinct
third imaging regions to the third detector, the third detector being responsive to the

radiation to image the distinct third imaging regions.
Typically, third detector is spaced at a 60 degree angle from the second detector, and the
second detector is spaced at a 60 degree angle from the first detector, thereby providing a 360

degree field of vision.

Typically, the first detector is staggered on top of the second detector.



10

15

20

25

30

being reflected by a second reflector positioned in a

respective one of the first and second fields of
woizei7ms4dsor further dividing the respective fi eCusGedo7/000014

vision; and, c) imaging the distinct inmaging regions.

hi a fourth broad form there is provided an apparatus

for providing inmages for security surveillance of

In a thild 6ib bzeétlc{‘eﬁng'f ﬂﬁaw %r&ﬁ@#cf’ﬁ‘ﬁ‘igt}fopef\c}?gﬁar al Eljc’ t%Pé c{]tgcgﬂg)che steps

of1naﬂemsmrhaﬁm;mﬁewxﬁGEmmioned in the field of vision for
dividing.the field of vision jinto first and second

2) FrEVie Gfiajou figm atdpass one Gadisdinet aginaragion, e diation being
RERblcl e frt @ﬂé&éjp%?é Ve refEtof &'ﬁ?onegf it f 56 %%n for

fields of vision for further dIVI I ng t respecti
dividling e fieldovisiew ttio finsitand kecohil fistds afi diséec ond
I ect rad at t.inct i ma

ect o ef ion fr.o
b) e AP obR i s 15 Bhe R Binsl "pieing TPEQRoMs wiation
being hefldcad Bt b @Bcon@ reflBE&Sr %)(kbﬁftuﬁieahh NClespdBaYE %ﬂe of the first and
regions. In a fifth broad form there i's provided

Sr?é‘?%ﬁelfi@ pE pistonifen fetherriyiding e respedivietfielasurfvésion; amd,e
1HH% the nethod including the
© lgiagglg%%ta%ﬁlﬁ&a g{ﬁgcggghﬁaw ng a field of vision: a)
receiving radiation fromat |east one first distinct
i n the radiation being reflected by a
R T ARG R MR R —
surveilldricglofl dﬁﬁnc\ft'lﬁﬂagﬂéfréglo&' ¥leGinB %ram%élhﬁ;@ of vision into

first and second fields o i sl on receiving
a) a@ﬁe@onhﬂwﬁgmﬁﬁ:ldtofmm one second distinct imaging

di.ation.bei.ng ref d. b secaond
b) 5 38D ne 5 e B, b P caelf o8 Vit G Friey theyfictd of
A$in 506 FRé ahld 8bddad FeldsioFvdiord;0r further dividing the
respective fields of vision; and, c) imaging the

©) alileast vae speangi Tegosterypesioned ia sisspectiveqme dfothm firshend second
ﬁe'idsp&ox)’ihgﬁ? pcﬁ‘&la} % PGSpQ rﬁﬁ)f\é '5% (ﬂ% xhg? g&%ﬁ§HQﬂa st and

canera sSys e app
sfeoasn(bmﬂ}ebﬂorsgreﬂ@ctt ﬂadlaﬂaﬂ&"foan ﬂmhemmdgli% £R{Rk 3o INS H@t!ébtor the
¢#clqung a detector having a field of visjion; b)
GeLqr BeRE TERRoBRIV R FOe deddiatian t@ﬁ@a%@@udﬂ%m%wgmmgwas
the housing is coupled to the canera system the first
reflector is positioned in the field of vision for
In a fifgh \brdachdounnethere is provided a method for providing images for security

surveillance of distinct imaging regions, the method including the steps of, in a detector
having a field of vision:

a) receiving radiation from at least one first distinct imaging region, the radiation being
reflected by a first reflector, the first reflector positioned in the field of vision for
dividing the field of vision into first and second fields of vision,

b) receiving radiation from at least one second distinct imaging region, the radiation
being reflected by a second reflector positioned in a respective one of the first and
second fields of vision for further dividing the respective fields of vision; and,

¢) imaging the distinct imaging regions.
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field of vision into first and second fields of

vision; c) a second reflector provided in the housing,
weualt/o8kge as the housing is coupled to the caReTAG2007/000014

system the second reflector is positioned in a

respective one of the firsg_and second fields of

vision for further dividing the respective field of

in s FH R, SHETERels BB 5 o P BRE BN AR i pgemer
system,die¢ gaptacatys ingkndédet ect or  bei ng respon3| ve to the
diati nto i the di stinct jinmaging regiaons.

2) B@BPS&%@ 3, COPHEH% gh@@efa@y@t ity the ¢rapara gysemileclading eadetector

BMShEMelVd¥ §@bhy. the housing includes a |ens nount
for coupling the housing to a body of the camera

b) &yisstawfledtpr arovédednintthb howsing, cunh thdtexsethe Sopsiny i e@hpaed to the

od_for 0 es. usin C r st
S e Bl E e BRGNP @i the
fisld of ivistdn BhkStitspaid s8R AEdS 8OViSBn; t he radi ation being
reflected by a first reflector, the first reflector

©) §arsopd spikesptrprovded iethg hopsing.siugh thaas mevlnqnsm@ it lseupled to the
%a{lngegr% 895’[%1')\‘1 ’Eﬂe%cerﬂf r%ﬂ]:eétéxs p%gl% ?ig& 9nd ct:slpgcég‘{se (g}e of the first and

recervin th°6h T Fom &

secmh felds of ivividn fonm@tm divédih@the tcbgectindifiald @fflvﬂéwh RAch that the
{legl ected by a second refl ector positioned in a

1§ t%e\?%n Aeflesfors Hefleqt rradiationy @%diwmcr amggingf regions to the

Jet SO tﬂeodietéd{&t Q&ﬁ Ebﬂéﬁ\%gto Jﬁ@ re{cﬁﬁﬂﬁ%' i ﬁf& 'tl?é glﬁtn%rt imaging

Vi Si ORf; I stinct

Tegioas elghth broad forn] there is prOV|ded a nethod
for imging, the nethod including the steps of: a) in
a first detector having a first field of vision

TypicalSihstcanietAdyspendlsi a%lﬁfbg?dpﬂmﬂcaﬁlé(ré Eyster@Xi S11) receiving

radiation reflected by a first reflector, the first
reflector positioned in the first field of vi sion, the

T 591 SSRGS N R 52 BB F G & e o 0

camera sigtedtit or; and, ii) imaging the first distinct inmaging
regions; b) in a second detector having a second field
of vision substantially aligned al ong a second axi s,

In a Se‘)tgl)%fﬁs&?’g?e e%l@l“et Rpribd0a RRthdd ARGt oWaldY flles %giﬂgda camera
system, the method 1nclud1ng:

a) receiving radiation from at least one first distinct imaging region, the radiation being
reflected by a first reflector, the first reflector positioned in the field of vision for
dividing the field of vision into first and second fields of vision,

b) receiving radiation from at least one second distinct imaging region, the radiation
being reflected by a second reflector positioned in a respective one of the first and

second fields of vision for further dividing the respective fields of vision; and,

¢) imaging the distinct imaging regions.

In an eighth broad form, there is provided a method for imaging, the method including the
steps of:

a) in a first detector having a first field of vision substantially aligned along a first axis:
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spaced fromthe first axis: i) receiving radiation

refl ected by a second reflector, the second reflector
woasintosersed i n the second field of vision, thePeescaeh7/000014

reflector being formed so as to reflect radiation from

a second distinct imaging_region to the detector; and,

ii1) imaging the second distinct inmaging region.

Ri J . hod.further includes.form ng an.. .
DY REA Y e RO LY R LS BB L T Roned n e
r edironficld of Viskons e 1@fledibitding SRAED o ELQ @flectriMiftion from a
ninth broad form there is provided an apparatus for

r JUStHisECt imRgiag regionstedhe detscteripndi | | ance of di stinct

liag HEOHRD isti us.including: a) a first
&g?egg%g avi nglsaf}1 ﬁ@gﬁgﬁ%&g&a vi sion substantially
b) &l hgremhdaddegomhévingta secosd fib)d af Vistcst substaneiglphligned along a

ositioned, in the first field of. vision for reflecting
P8hd B bt dabeli b bt R tiabeg  HEh r1Bgisse1do atihdsterally
sielceciom the fiestdeisect or bei ng responsive to the
radiation to image the distinct first imaging region;
D) receides rflizimeeflosted Ay pngeandselientet, fliesdedomd refliestonpositioned

su ' i gned along a secon xi.s, .t he second
et bl fich SRR B Bt EFER e e R refiec
| atrediafidryfromaredodd QStidd nidikSteginl 6 théldetdetsR @AM
reflector positioned in the second field of vision for
Hbfimaging ff sesembdisBRetimaAgNATIeEeN i nct second i magi ng
region to the second detector, the second detector
bei ng responsive to the radiation to i mage the
Typicaltyi, $ie method dodhet inomdenfprmag animdge iacludinghth® imagkd isMiistinct
. . there i rovi d(fg a nethad for providing i mages for
lmaglngsrggﬁpiapét@qﬁﬁ@%? IHRE TPPLIRE E48GHet | magi ng regions, the
nmet hod including the steps of: a) in a first detector

‘having a first field of vision substantially aligned
In a nigfhdyrgach fétny,stherexisspioyided i sppagptusa firapiowiding filnegdsefdr ygcurity

1A L Jeflector, the first reflector positioned in
surveﬂl%ﬁ:g O? ?%Sg?&fnl’n&gl&gg?gl\%% iﬂberﬁppfrl‘?%llsf‘ﬁlﬁgcﬁmg'efl ector being
a) 4 fifseBetector Bvifi®a fiedt iRt ofadbbibRRAntiAIA M Ifsnbl afdng a first axis;
distinct imaging region to the detector; and, ii)
b) 3 fgsjirafiectorepgsitioned dndhe fiest fietthgf Migionefpr snllecting radiation from a

SR kR D010 9 368009 koo Rl Ky Hgengiy o e
wdiation tr inkegienige dioshdtifostedagihg begidig second axi s

| at er al.| i
c) a seconc? detgctor having a second field of vision substantially aligned along a second

axis, the second detector being positioned with the second axis laterally spaced from
the first axis;

d) a second reflector positioned in the second field of vision for reflecting radiation from
a distinct second imaging region to the second detector, the second detector being

responsive to the radiation to image the distinct second imaging region.

In a tenth broad form, there is provided a method for providing images for security
surveillance of distinct imaging regions, the method including the steps of:

a) in a first detector having a first field of vision substantially aligned along a first axis:
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spaced fromthe first axis: i) receiving radiation
refl ected by a second reflector, the second reflector

woasintosersed i n the second field of vision, thePeescaeh7/000014

b)

reflector being formed so as to reflect radiation from
a second distinct inaging_gegion to the detector; and,
ii1) imaging the second distinct inmaging region. hi an

I . f re.i.s _provigde n ar at us .
Pl S0 LAt et 75 B0, B A BROAE B one n e
appasefield of mislondihedirstapilectrbesdd@rhed s¢ &l reNE:t rihtsh from a
ra,.system .the camera systemincluding a first

ca
det!@et Gstineh imagingregionde the ¢4tertess avdssi on substanti al |y

al i ofid XL Seci)-@ first reflector
p?og?ggﬁq?ﬂﬁ%ﬁgmﬁgﬁéﬁﬁgégzﬁ%ﬁ%?hat as the housing is
goapleud: detedier bawieg a spendfild o visionstubstehtislty alighel along a
gosiéi oned, i n th%=i 1Ei eld gf. vision, for. reflect inﬂg .
FAPATEn B SRTOLCATLETING POPR RASTHOREE Wi Ry iserPdoatip daterally
§paced fre@itRe Figdt axikhe first detector being responsive to

the radiation to image the distinct first imaging
Pedpesiving yadistionaafiegted By stseeantluefl¢ntor, thecleoatidwgflactor positioned

seg ' second field.of Vvisio

sugfs?? gen? ?%gﬁ?;fﬁgﬁ ?gﬁiesp a?%en ge"gn‘g é%%er‘ftore{%ﬁ%% qrﬂlgﬁss&aognt& reflect
detredibiton henngepari dibtaive dnyditdrdetta 16 BeOddedésd; nd,

l.aterally spaced fromthe first axis; and, d) a second

ik fmaging theiegoadidigting IAENA5BIMg, the second

reflector positioned in the second field of vision for
reflecting radiation froma distinct second i nagi ng

In an efaygithnbroad tfwe,stheent pleveiet am, agpaeatsse onstodizlige iiges using a
Cwnmabei&gﬂﬁes onsi ve ﬁ@fthe radi ation to image the
DRSS %Wﬁmf g region. Typically, the canera

a)

b)

d)

S150LEA} ifsr BoPNAL e ae fbbﬁlepaags%%,smétc%meraTmtﬁﬁ'ih&ludfn € first
housi ng i ncl udes a | ens nount for coupling the housing

defeciorwaingsk finshield affwistonsypbstentially adighedbdlpnda irstais;

e 1s.praovided a.met hgd .for proyiding.inages
oAb BioBl 3 of R Rt RE o s o itinis SREER: o he
@inerakystematifel first refRicRetio hokiavheddinatht! ficdd ofivedien, Ofor reflecting
vi sion substantially aligned along a first axis: i)
radiadpy ifrogn padstict St iatagte; egiopytodhe ifirsit datestore gheofirst detector

by s ) et o RO koo
thefchmera systeindfuither ihelading a second detector having a second field of vision
substantially aligned along a second axis, the second detector being positioned with
the second axis laterally spaced from the first axis; and,

a second reflector provided in the housing, the second reflector positioned in the
second field of vision for reflecting radiation from a distinct second imaging region to
the second detector, the second detector being responsive to the radiation to image the

distinct second imaging region.

Typically, the camera system is a photographic camera system.

Typically, the housing includes a lens mount for coupling the housing to a body of the

camera system.
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first distinct imaging region to the detector; and,
ii) imaging the first distinct imaging regions; b) in
wa 28msad2 det ect or having a second field of viBCOI8G2007/000014
substantially aligned along a second axis, the second
detector being positioned_with the second axis
| aterally spaced fromthe first axis: i) receiving
I I Al f ¥ d.reflector,.the second
n a tweA Bopd Tohf B S 0508 REEBRAIT pOEi e imepis R ™ camera
system, tthemsthodrinkcludihp éetstspsbéi ng formed so as to reflect
radiation froma second distinct inmaging region to the
) Hh %"éf getectahbaving 3 Eﬁﬁﬁ@’ﬂr?é visen sibsigntially adignad alongadirsigixis:
eGeivinBrddddtidnGRALdRY | 105 A SX ATl 804 5
%f t he Bges ent | n@éedrtlﬁ 12)}?19\% t#ﬁ%ﬁ%‘é‘é@%{; re@gcé%r %g{%}?ned in the
r effisstetalé of vistonetha dicsimpleviorgingr fanh et asi to refdct Ridiation from a
Fi e.l.-is.a schematic _di agram of an exanple of an
i naqglgtndésjtwi{né?ﬁrtﬁ’ieﬂogit?\bhe@f%ge&?(’ébﬁ sc mirror; Figures
DA imbginghefigt SisheNRhiGngiqehams of exanples of
segnents of image coverage for the apparatus of Figure
b) ip: a spcondedeteriorabayiaBa seeondx Gelg| efsvisionr shstantialbt alégretiedong a

I ABGE e using the apparatus of FEigure 1; .

dlgl gur e%X%AQ}?JS %ﬁ’g gh%ertreat |ICQ%P%§$O§%OB?§ a" 1&1 |ﬂ§g Seé%?ﬁg"pé}xés diterally
spppal fdmghé first axiggi ng di stinct i magi ng regi ons;

Figures 4B and 4C are schemati c di agrans of exanples

lgfg

TRty R AP FeRleptad e seepdariastarothe sheondspiecienpositioned
of iR ofld fRRE 8F PERnPeleUb Al F_é}]etc{&? b'eﬁ%%nﬁlac?gg as to reflect
arts, , Figures 'S a

hori zontally into two p
s ¢ hashatiancireth ageemdalistiant imegingy egioh to trgktatgent, s f or

t\he appar.atus of ..Fiqure 4A by dividing the image pl ane
19e}rp?§§g FIV %eﬁ?rgl *Wﬁ’é’?ﬁ%‘}gﬁeélﬂ“es 5A and 5B are
exanpl es of raw and inverted inmages generated using
. t he, aratus of, Figure 4A; Figure 6A is a schematic
B“efD%fFﬁ‘Q?'lgﬁ"g?ﬁ%ﬁg%‘%’ﬁﬂ exanpl e of apparatus for imaging
di stinc . . .
An exampfe of Ehe present invention will now be described with reference to the
accompanying drawings, in which: -
Figure 1 is a schematic diagram of an example of an imaging system utilising a parabolic
Mirror;
Figures 2A and 2B are schematic diagrams of examples of segments of image coverage for
the apparatus of Figure 1;
Figures 3A and 3B are examples of raw and stretched images generated using the apparatus
of Figure 1;
Figure 4A is a schematic diagram of a first example of apparatus for imaging distinct imaging
regions;
Figures 4B and 4C are schematic diagrams of examples of raw and inverted image segments
for the apparatus of Figure 4A obtained by dividing the image plane horizontally into two
parts; ;
Figures 4D is a schematic diagram of an example of image segments for the apparatus of

Figure 4A by dividing the image plane vertically into two parts;
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I magi ng regions using two inmagi ng nodul es to provide

four directional viewing; Figure 6B is a schematic
wdizeqgroamsef an exanpl e of the i mage coverage pPovisdea7/000014

on a single display for the apparatus of Figure 6A

Figure 6C is a schematic digagram of an exanple

variation of the apparatus of Figure 6A Figure 6D is

Figures% Aséigie:?rﬁg eex saorpr%/ aﬁ& 1%5&) ima(%%s ggraer%e;d Yripe the qnparatus of

|ona I mage Cov
]hgmezwudules of Figure 6C Flgure 6E is a schematic di agram
anple of the four-directional image coverage
Figure EM.ad SRE Kikagrem easS@Pn‘iEleé@ﬁlE ea¢t apnagaire fgFimaging distinct

1mag1ng51‘égl‘:éﬂ?hélﬁ %@%Qﬁhﬁa oftufel | roV1d§%lﬁfdnaeEﬁ&lfh? R/le%ﬁéfp le

appara gl ng
Figure QJ% lmsqmatmdgtgwgnwﬁdm eranle 0|ﬁ ﬂmnmiage abloma@gd; pﬂ)arided on a single

X a schematic diagram of a side
d1sp1ay¥or${)\7%;ﬁia{ Qﬁig?f& of Figure 6F; Fi gure 6His a
Figure 6CReRhéBatit @gg@m O an@xRnplR WaHEMOPSS t‘h@ % ?f F%u%

Ir

Figure 6F, Figure 61 is a schematic
Figure @Qa‘ﬁ‘pﬂ é"l@maﬁﬁdi}ﬁﬁﬁma?ffb&m sxyspleoef thﬂafg‘rmglrdlt@nalnnmge coverage

mpvme%Pzg%@gfﬁgg&%gﬁmqgwn rég&ee i magi ng nodul es to provide

Irectio ng, Figure 6J is a schematic
Figure 6l aglaamhelfnaﬁc shiaiganti @0 bxdniide @fafi® | fBuedirédtidHalCintke  Soverage
(&g e 6@ .Sschenatic diagramof a side view o
provide #ﬁﬂ%o lesplofiigwedL: including a lens; Figure 6L |s a
Fi m@@@a&éns;atw
1gure Figure 61; F(?%?lg] Oglfl/l f?oél Pg%({’eé?fmﬁhq }%J}]?%l 8)6? ae%a gfor 1rf1ag1 ng

distinct Enapimgregibna sisimg tero mlngglhg arogliles p pmmchaintebﬁomﬂ ﬁ/iewmg;r
recei ved post - processi ng

. [ 6N
Figure o} §A Eheibils &8 STabo iR OF gecnmretieicl Tarb i of o
Figure mratsbhﬁﬁﬁlﬂlh@g@fn & ARPAERIHShd éﬁ'glafragigétllﬁﬂgﬁgl?ye%ﬁj nct

ging regions to provide three Vi éW ng;
Figure 6ﬁ15gm$@emgtlc diagrasg h@ﬁﬁnﬁd@wma@rcémnqﬁulax dpphrtatnsduaimpigengodistinet

imaging AP ORI Wfec RioghiEnde<) BRE s P Srastal WLEEE

Figure 63 (heesohtimatic dRgrAo P4 side FHeOrdf thé @Wnﬁfle bf Biguge 61B; Figure
/D is a schematic diagramof a plan view of Flgure 7B

Figure 6&nis fisrbernsiee dngiags o ode vipw of tharxapipinef Bigtre Heincluding a lens;
Figure 6816 8 St eAthtR1did B R plan view of the example of Figure 6

Figure 6M is an example of the apparatus of Figure 6] using a right angle prism as the
reflector;

Figure 6N is an example image received post-processing from Figure 61;

Figure 7A is a schematic diagram of a fourth example of an apparatus for imaging distinct
imaging regions to provide three directional viewing;

Figure 7B is a schematic diagram of a fifth example of an apparatus for imaging distinct
imaging regions to provide four directional viewing;

Figure 7C is a schematic diagram of a front view of Figure 7B;

Figure 7D is a schematic diagram of a plan view of Figure 7B showing the division of the
image plane and the direction of imaging;

Figure 7E and Figure 7F are schematic diagrams showing the FOV splits;
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Figure 7E and Figure 7F are schematic di agrans show ng
the FOV splits;Figure 7Gis a schematic diagram of
wanai7lvssosexanpl e of an apparatus for inmagi ng dPerisoed7/000014
i magi ng regions to provide four directional view ng,
simlar to that of Figure AB, with the 360 degrees
coverage; Figure 7His a schematic diagram of a side

: ' 0 . of . Figqure.7 Figure 71 is a. -
Figure YOR ARG CORTEAL BP oBimcy PNV 6F o plid ot Fadhing ditinct
imaging begidtis\tb previde todrhdirdctoas vadving, andlat Be et LEHERE 78, with the
i magi ng; Figures 8A and 8B are schematic di agrans
360 degges\PHga8%e di vi sion of the i mage pl ane and the

Figure i {&LLdn8MNRE ¢ gﬁg?%féé)éﬁﬁé 286 Jrhe %ﬂi)%ga?&g(ﬁi{ Iﬁ%]gr%gﬁ,

i
. Figure 7A; Fi S r I'S an exanp
Figure Peiser scthenhatis idrgrarh of applan afavs od Figduirg UDeshodvityy tieh divikidngdof the

. he i e.pl ane vertically into four parts; Figure 9

lmagepﬁ@eﬁng?%e%ﬁenafw’of the i mage coverage using

Figuresf8oUind SBakdechematt et hB e wif Qe d16isRRRAT AL Hﬁﬁ?g g%lane and the
re

. . Figure 7A orientated to provide 360 coverage,

direction ohimageavearageiir sherdpparatismidégiro/ded usi ng t he

: gure 7A dividing.the i e pl.ane
Figure RERTE Tolof o s o ko S0 0H o o B Bl s ividing
the imagd plamergetiadlyieid fost ;gtst he apparatus of Figure 7A

) dividing the i mage plane vertically into four parts;
Figure Y-jsy, pehsmatio diagram of Fhesimzaqeasneirge Hiiag foursmaging modules formed

' r at i.xi de the imge
from (€A S SsTPRR Mot B IDREGIEIE SeBlel 7 ylre 12
Figure 10\ & anchxemple of ahi ingrgefoniedasirxihapbparafus af Figee Jai digiding the
ima %ilemﬁé_&rlbpeff rmng i mage mani pul ation; Figure 13 is
&P ABARE Y GIAGPERY Y an exanpl e application of the
Figure A& &t B2anblf1s OF1iRG8s fabd Jsiuime alngaﬂaﬁﬁaofsﬁgﬁx@f’AQﬁViding the
Tt aratus

) di agram of an exanpl e application e ap
image plpag yertiseldly intefoir pads;Descri pti on of the Preferred

Figes STR TS IR SS5EHL, BBl f B LIS RULRRSE v

the imagenslined@snalislelyeglethelidictg, ad axis aligned in a
, vertical direction. Accordi g%iy, the terms "vertical"
Figure 12,{3 a sehsmalig diagram of an iexeraplg oF 2 dooqessing gt Ifen peaforming image
imulRgspendi cular to the detector axis, respectively.
mampuﬁgwéver, it will be appreciated that in practice the

Figure 1364 e sthematix idiagray oben example application of the apparatus described; and,

Figure 14 is a schematic diagram of an example application of the apparatus described.

Detailed Description of the Preferred Embodiments

In the description below, for the purpose of explanation only, it is assumed that the apparatus
includes a detector having an axis aligned in a vertical direction. Accordingly, the terms
"vertical" and "horizontal" are intended to mean parallel and perpendicular to the detector
axis, respectively. However, it will be appreciated that in practice the detector axis may be
provided at any orientation and use of the terms "horizontal" and "vertical" is not intended to

be limiting.

A method of providing panoramic viewing using a parabolic mirror is shown in Figure 1.
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provided at any orientation and use of the terns

“horizontal" and "vertical" is not intended to be
woOiadi7tos#g2 A met hod of provi di ng panoram ¢ vi eRCIYG2007/000014

using a parabolic mrror is shown in Figure 1.1n

Figure 1, a detector 5, a parabolic reflector 15 and a

| ens 10 are arranged as shown. In use, the detector 5,

: C £ ' ecei ves radiati,on sho
in FiguS {4 Aeofbr 32 ThAAp e Jabl ¥ pmd 110 Spt At & sierpbutn use
the detetor Jyhvacie as hecanred at therlikes réieives tredlatich\eHd¥m E&erally at 8, from
detector 5 and focused by the | ens 10, such that the
areas arpyupd. fhe Rasgbolisriaiser d Sahpie§e radigtiagnis hireried tpyaids he detector 5
and foc bAA%al fully
R e RS 16 R R o R Rt it el
50%is used), and is usually distorted. Figure 2A
As shovghtEigutes 2dn 28e dAdend:3B dhe reselting tmageddaes adt fdtyatilise the whole
2. Cener.al | e. used detector_are an b
detectorIfk, ity GRS Risid ohis 15R0). B3 R e pforioRyn A shows
the unuge) detéceorsared1 26 AnduSedsddtedtenada DO, oAU tBX BAMIEDeitbE ea 22
shown in Fi %es 2B and 3B). The operation of

.as. sh . A

can be éﬂd@@ dnip Pt WD), L gb).rRagli (B gnd Raghs(B) vissesswhigh tave stretched to
[ ' L QUre5,3 [ e ..

form arSEREALEARHEh RGBT e Wl 37 v
image réqidiesiimagé-pyocetsive tohgenierang éhel inage Showh é6 Fifire BB; avhich can be
quite c{r&%? :cgag)tpp@lgg rq%Ib l&k%?]ge?rzb\(t)lzq? ga]grggalgh g‘ﬁ%&gg&ﬂyZﬁEg tthee> aisﬁ*};lge is
distorted@ WIRER8dd rek R ipAshI AR RS FiR dtched irﬁ%% iQHBtaéaQ% WP vidalise.

i ncludes a detector 28 that can I nage over ah | mage

) | ane 36, and a reflector 30 positioned in the field
Figure A shogisomn example of cand plérdetiviehunagimgy epyparaine 25ntThet apparatus 25

. efl.ector 30 i.s _arran sq astq refl ect .
includes Riptor 2Bl & b brs! AR GG Dl sl B pStonea
the fielB3B,vidion,t oeadies @btidy theSimardi Slnd $ntb @HBOMBIE THe fehBctor 30 is
({adiation 34 to forman image of the distinct inmaging
arranged g@yiag e rofgct gadiatiyp34 rﬁtﬁlwu%%l,nct Heagies regionsr 330 andm33B, to the

detector PRY ?vh?(fheis %sﬁ)ﬁgﬁ@e foetinle ?Q&Qtﬂlgnn%irj fof:%?rﬁgap %’%ﬁ% ?)I? Eﬂa e(_ﬁgt&lr%g imaging

surfaces can be plane, cy
regions 3ppandB8B. Nbtabhnthelrsibedtorcd (uckd tave ens osmsteartlddtingdarfabes. The
rt.of the detector 28 or be separate to the

reflecting SPEBL5 2 B¢ A SHIEHCD (e sBraKal d he geprraun S caaakeiipriude a
lens systh 32 Wiieh 484 86 b Part 28 the B&edt698 Y B¢ 8Paite ?@ﬁlel}fete@torh%g, and

) single or group of lens to also expand or converge t
which operaties taofocys dwratiatidneondettee degector 28. dhe lapeystéinS2 can be a single

e le, .the reflector 3 ap .apex. 3 1 that
or rour IR B st orkBhiises s T BT WP dledestol® o7s
each portion 37A, 37B reflecting radiation 34 from
In one spedfie ekanpleditgtrefietion 30BASh ARG PNthaBsDaites tB3Bell@td ™D into
. detector 28. Accordi ngl%g, t he detector 28 receives an
portions 37A, 37B, each portion 37A, 37B reflecting radiation 34 from respective distinct
imaging regions 33A and 33B to the detector 28. Accordingly, the detector 28 receives an

image formed from two distinct imaging regions 33A and 33B.

When the regions 33A, 33B are imaged, the arrangement of the reflector 30 causes the lower
edge of each imaging region 33A, 33B, to be reflected towards the centre of the detector 28.
Consequently, the images from the regions 33A, 33B are relatively inverted, as shown for

example. in Fiecure 4B. To ohviate this imace-nracessing eoffwara mav ha need tn cnrract
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i mage fornmed fromtwo distinct inmaging regions 33A and
33B. Wen the regions 33A, 33B are imaged, the
wanro@Erngeasent of the reflector 30 causes the | orer/Sedge/000014
of each imaging region 33A, 33B, to be reflected
towards the centre of the gdetector 28. Consequently,
the images fromthe regions 33A, 33B are relatively
o S ex in Fi.eure 4B .To .
e imabDYREH S5 838D R0 S5 Rt BrefeFUBHE Bl e sestown i
Figure 4€, innwhichtheimageofeorh iveingdgtil re2ionss IW is/invBN&T, tak RBowHE As this
. _half of the resulting overall imge as shown in Figure
requiresgpers; 1gflgptiomot one haﬂm%%éh? iBege ARl daegRetgequtn distogsm ¢osrection,
'3 g ol : thi [ . Lecti
this is O PBGIElGRA,ASmpIeP it o DR EA I RUEAT T LY b s
distortion correction, this is conputationally sinpler
An exagple ehactbdl ipmgbocappdred msingeyels anetreingembnt isabywarinl Figure 5A,
. An_exanpl e .of actual inmages captured. using suc .
which shi39% the i SHARE U0t S o P o BR ol TR Ao wn in
Figure 3BW i mage, wWith an exanpl e of an inversion corrected
i mge being shown in Figure 5B. Li any event, it can
be seen ghat t he apparatus 25 (tilises all of the
In any eygnf; ft.Lap eé?%"hﬁh‘% arparaRe 2y pitikises alaafdle dyailablgdrea image plane
rgr [ |
of the CHEc s R, R 0 PR Wi SPBELR S0 ol 3Bl fon and
allows fdr $hé mage @i be metle upnHghsirict, alisceete imageafromhetsh drése Thus, the

apparatus 25 do not .generally require conplex inmage .
apparati 15 does Rt BRAGHINE Fodis® GOPRIGT HPR4enBiSossMFoiy odehdd Obtain an
image. COMoN aperture, there will some inmage overlap from

the left to the right and vice versa. The anount of
| mge overlap can be kept to a mninumby reducing the
Due to the gommoa apprtptgetherpiuillsong impgeevarlap fram shelafl tp fheaighyand vice

L LMt ST T —
the camarm2fbbjettiverikge and pldchig the vageept Y eflebtikeaRfdcbe further away

refl ecti n% surfaces small. In one exanple, the
from theeamezs §8- Hgr practical gwppses, axmpplhpmaynt of imageoyeriag is agegptable to

keep thd 1Bfledthfol BEHOLs 3yl S @ mrror (such as a plane mirror,
cylindrical or spherical convex mrror, cylindrical or

spherical concave mrror, or the like) or a prism
In one exgppleatheydetecterciis acdanlers, G agayeirgbe tke,cmd dhersaflectoado is a
; tandard fornat .of .4:.3 aspect. ratio. .This deferm nes .
mirtor (el g R AP o AR Pp PSR P Y il Py koo Grgpferical
concaveQhirior Q¥ tho/Ek¥)orWgrilnt he same aspect ratio. It wll
therefore be appreciated that the area of inaging

Typicallgl,e g i:c?nnnntepc?;l i&%ging detector or camera has a standard format of 4:3 aspect ratio.
This determines a horizontal field of view (HFOV) and a vertical field of view (VFOV) with
the same aspect ratio. It will therefore be appreciated that the area of imaging region that can
be viewed, may depend on relative alignment of the detector 28 and the reflector 30.
Additionally, it may also depend on the angle of the reflector relative to the camera and shape
of the reflector 30. Thus, in one example, a simple right angle reflecting prism is used so
that the image is generally not distorted and only simple image processing is required.

Additionally, in one example, the image processing performed is usually simplified as the
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be vi ewed, may depend on rel ative alignnment of the

detector 28 and the reflector 30. Additionally, it may
wabhkew/odepsend on the angle of the refl ector rel BCTA862406/000014

the canera and shape of the reflector 30. Thus, in one

exanple, a sinple right angle reflecting prismis used

so that the image is generally not distorted and only

[ [ ' i S ired. Additional in .
proces Tl e BRGFn Y SR % 8o S i ITEH AT B oy gty
of the estimpiinhfé.ed as t heprocessi ng can be perforned

separately for each distinct imging region, and not

.necessari | f the entjire | e. _Thus, i.n the exanpl e
Thus, i feresgiiole SEFiemia FRCTegrcips I HIEgh o ih 15 Hee PIfgao o that the
VFOV bf fieededtsind Radplit hGicNRRY Rbed: hisst @&Ihoﬁnaéﬁ}}%ireﬁ g;g'ét 33B is

h 1 magi ng are )

such that aspect ratio of eac
4:1.5. Heweyer, alfernagielycthe FEHQ6 cambé s@ityto nroeidelEhgesdaving aspect ratios

. It oyh de i mages havi ng aspect ratios of 2:3,
Of2'3’a§§1ﬂ§‘&%\l/\%ﬁrgﬁ{eﬁ%ure 4D. This can be useful for exanple,

when it is desired to i nage a wi de area. For exanpl e,
This can be itefilsfor equipledvia ipisaisside] R iRRAROBaNHE afda0For Ygamle, if it is

. onl t,g/o I magi ng areas, this requires the detector to
requ1recﬁ:3\gé0\§ 9 3 fangEaG ot aismg OPRRIGTONERagkY pas3 this regmes the detector
to have ASSUMHEOV R§ ¢ El%é%ng %&ﬁ&n 3P B3RS 2%%1.19%% tl\f;’ﬁ' ?F@ﬁ/pﬁ%tpgt, and

_ratio detector, eac gl ng area ave
assumingRCY3 gispeh rifje d¢té@0r, xadl #dging-a6d 33ALH69BWeill hivie 4 WEOV given
by: HFOV is split, each imaging region 33A, 33B will have

y: a VFOV given by: (180x 4/3)/2 = 120 Accordingly, in
some circunstances, it nay be nore appropriate to
split the (HBOY 324)/4 8g7¥FOV, depending on the out put
requi red. The above descri bed apparatus can al so be
usg% in modular form thereby allow ng the outputs
Howevey,iphe e splis cagh impging ragidned 3o 38Bried] have asWidOM diven by:
exanple in Figures 6A, 6C, 6F, 6G 61, 6M and 14 .
Not abl y, e(llg@gm/g?/quﬁegure 6A to 6N, which are
simlar to the elenents of Figure 4A are referenced
nunerically with an increase of 600. In this exanple,
Accordipgly, @peareatingmastarces Lt @128 el mofecappespriatoto split the HBG or the

VFOV, %%@Q%iggégi%}]e %ﬁé%rroa%%a{ch corresponds to the apparatus

with the two nodul es are

al i gned
The above described apparatus can also be used in modular form, thereby allowing the

outputs from a number of modules to be combined, as shown for example in Figures 6A, 6C,
6F, 6G, 61, 6M, and 14 .

Notably, elements of Figure 6A to 6N, which are similar to the elements of Figure 4A are

referenced numerically with an increase of 600.

In this example, the apparatus of Figure 6A is formed from two modules 625A, 625B, each of
which corresponds to the apparatus 25 shown in Figure 4A, with the two modules are aligned
along a common axis and rotated at 90° about the axis with respect to each other for imaging
distinct imaging regions, to thereby provide four directional views. Use of appropriate 90°

FOV optics, allows this arrangement to provide a 360° coverage, as will now be described.
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along a common axis and rotated at 90 about the axis

W th respect to each other for inmaging distinct
woOneggiosgse egi ons, to thereby provide four direeCirsaaé07/000014

views. Use of appropriate 90 FOV optics, allows this

arrangenent to provide a 360 coverage, as wll now be

described. Utilising the nodul ar arrangenent provides a

Uitioing 8 RIS BRAAA'] b b e R A A G it
can be umglﬂﬂof mca‘aseome ameat tart Bé SmE¥ANR! 18 ghdM thiediROatiFRAUTIRS in this

, 625B, Er%ssmletoumgelnfour di fferent
examplﬂu‘?/ A ulﬁa ﬁ?%r B, it i possibla to imsealie four diffiarsdt directions.

Further@bRD SxA0 1% galegf]es {L%n {)wr e s{ ﬁgﬁ ;glﬁgs ?83/8 four directions

ext énding ra
extendingreagéndly quhealébyﬁqzrndhw aixmgo be oniged 3Dbrebh pedviGiagBront i6gPA, back

I DV|e Ane |l e of this is shown
639B, rr%il?g?gﬁ d@%ftt 3D ‘He‘?’% ?ngthlmﬁhwg%ﬁxggrea@ which
represerﬁé geahiagl ség&leitsddsﬁﬂéﬁﬁbed%ﬂ%mléﬁa}a sﬂ_éﬁ oty omf?)& c;rtﬂ:fe like.

|ke Accordi ngly, by providing es wth ax
gned in parallel to axis 601, and rotatlonally
Accordlaskys By Piaviding mpdules with axes Blignadan parabliebtoaixine@l, and rotationally

offset v@ﬁ{?\%ﬁy ffftodéacfleorﬁe tﬁ:ﬁ {Vlson%ul%ét P d%qrglga)td eqt%ni ﬁf{tsendmg

y fromt ant &

radially extwmqptily, frothethe efit ecboOimSRAA N(Stdblﬁ?riﬂahﬁr@(a tth&ﬂJﬂector 630A
articul ar, e reflector 630A and 630B wil |

and 63 Ogrr]ﬂ% i%ag?aaeqw. 18 QPrt’ic’f‘P HBe eedleton 639k and p3QB Ml only be identical if
the centfhel'iﬂé%}@ 6%‘13' ﬁsq{erﬁéﬂdicﬂglr Bt Qs dffe HRLAGH %;2&?58@8% 628B.

Fi gure shows an al ternative Version o
) apparatus of Figure 6A, where a right angle reflecting
Figure §§$|SE¢W$ en @b@'@iafa@ Vehrson aff |the hppasat6S OAFGRHB6 ANothebd i righd angle

reﬂectm%}iﬁ exa aF gﬁerrlr(englg rsl ?32)@ %ﬁﬁ Q].éfpgjetﬁn?e | Ovﬁe dbe angle of

elevatiorl o€ tieelvinied mdduke 6158 isaibt iRflineReit Mealp P@P%dﬁle%@x IThe centre
pQi nt upward and the centre line o he
line of sighyt of thﬁ%@me@n@égl& G28Bgsipainting vgwardwendite PuizoHdé nfjkight of the

upper m@hﬁl@ %99% 15 ?Sﬁ]lh{lg ﬁéw@oggd‘g ijgéo%dl%% 4 ?lél?q%%ﬁe@%@w%%ﬁgctcfs 630A,

use varyi
630B caﬁ&(&Bl,sed fit i be esquired o nee Géryin@&eﬂécﬁd)r@ 68DAY 630B, i8 tHeQdentre line
fth filﬁ tf e horizontal plane g?es descri bed bel ovv) "Thus,
ot the figlg o é(k?ﬁvallsélf’h’él ¢ hesizantal pipne dardeseribpddelaw). provi de f our
di rectional views, by having each of the nodul es 625A,

Thus, the %%Ea@ﬁﬁ\ﬁf%%%etéﬁp o4l b€ %Eé@fbgﬁro?ﬂle'ﬁ)m( 8RO ik fs, I%PI having

Fi gure 6D t her eby provi our 1 magl ng areas
each of gﬁomdukrs 625@;; 16858 E))rov1&bWefd1recmrml fspiltr(amﬁhcamt an@gmn) to

onl ccur in a plane
therebygr% ({e%lﬂ]tuylg}algy‘)é&é‘?aﬁ ?ﬁﬁh(?u“ﬁ“gP%?%H? ﬁg) axis. Accordingly,
an al ternatlve. arrangenent shown in Figures 6F to 6H
Howeverrathid dortts @f ,arfihgdii® generally only allows imaging to occur in a plane

substantially perpendicular to the axis.

Accordingly, an alternative arrangement shown in Figures 6F to 6H may be used. In this
example, two detectors 628A and 628B are provided, having respective axes 605A and 605B
laterally spaced from each other. Each detector 628A and 628B is associated with a
respective reflector 630A and 630B, with the reflectors 630A, 630B, being positioned in the

respective detectors 628A, 628B field of vision for reflecting radiation from the distinct
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exanple, two detectors 628A and 628B are provi ded,

havi ng respective axes 605A and 605B | aterally spaced
woénreamosash ot her. Each detector 628A and 628B PET/SG2007/000014

associated with a respective reflector 630A and 630B,

with the reflectors 630A. 30B, being positioned in

the respective detect ors 628A 628B field of vision

imaginé fé%ld'ngtl) ¥l %Qﬁge(ﬁl@g 'd@tte e ec?ﬁ g lé\tﬁ]lél'%\ fl% g%%ctog 628A, 628B

ns to res ec of S
to imagatha:dmtrrg:thhegiﬂgt@mn@rs 628A, 628B to i mage the
di stinct imaging regions. In this particul ar exanpl e,

i s SRRl et R ) Ao e s

associate@ Wl@l%%&tl@é” Qﬁlcs @1391% foMﬁ bPJfbﬂéle)!réj@S JA&3 BQJwﬂfchtd?ﬁde the FOV

det ect ors 628A a result, each detector
of the detesiors 638 AR5 |A<§r11 lfesdtneavh)d@pgctosretcavdep radiztioorfsont &80 opposite

areciof PO G S5 GO ey LTI s o i

way, wl&i‘é%éaclﬁ@éi&tbﬂm 628Bimag&Oo WPl IO Mosizortthiefiéld Of vikici @B show
shq Figure 6F), a 360 degree field of vision

in FlgU@aéF) 3g9t‘£ﬁgFR,9dfu ielf gf iiamentebe abfamedwi urthermereFagshosa in the

Figures %@ eﬁﬂl%}@ Hhe Hgﬁﬁgﬁt&%kog S8 25 be SAER i f ?r(]ill%&l(gl Oéa.srgﬂel it axes,

direction para to’ t e axes, such
such thaix forpixempdsn @ndelecton 626284 at & lgha Horigbenl plané Ziemt thb detector

| ane t han,t detect.or 628B, tQ ensure an
6285, tcﬁﬁ@ﬂ%"t%‘&?"é’& ?%‘g?’ﬁeg’ IE)PWQ??Edn ?ﬁ dgeetionss ecti ons. It
W Il be further appreciated that the exanples shown in

It will b Guiies dpprdcuté&itiathddEhsles SRIWRE %$1§ﬂ¥§@Fa@e§H can provide
whi ch can include: having identical nbdul es

numerow%vﬂgwageﬁgWCWnemlmes 628A, 628B and reflecting
B so_t hat | op/ fact
P B R R i B R O B BTGB o

of 6808 \8d b30B sé ttas pfodQvkon/MarmifBeti8ss 6Fthe Aebick & Bore efficient
simlar, which can nmake i nage processing easier the

| nﬂgfé‘mﬁgéldllsé\@’tlén ofjviews 1 taAds hovamth Figarye 65 e bHage sifniler,
Vi d whi ch can al so nake i nage
pr g‘}gé%ls‘?d%g élégl{ngrg%(pgzgéeg%o%\mamﬁ Figure 6H) the

o eHd iaigelovellah afvisth e\ndl 8, fananeedvasa éd &f \héw dQBlGire similar,
t hat . of when a single det ector I's use t he appar at us

i s Withecapglioragke iBee pifcgssing casisr éﬁﬁéhp‘@n peRiguta 6B to
h her, di
4 i Pl 70 A L B0 EE g 5 et

apiywpdi ate refl ectors and detector positioning, which

cannot be achi eved ‘
o the apparatus is able to image not only in a plane perpendicular to the axis, but

also in other directions, allowing imaging to be performed over a hemisphere by
using appropriate reflectors and detector positioning, which cannot be achieved

using the configuration of Figure 6A

Furthermore, it will also be appreciated that the apparatus of Figures 6F to 6H can provide
advantages over that of Figure 6A. For example, as the apparatus of Figure 6F to 6H are not
axially aligned, the apparatus can be manufactured so that it is a relatively smaller in an axial
direction than the apparatus of Figure 6A. This reduced length can allow for ease of

manufacturing (due to reduced volume), ease of storage, use and the like.
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using the configuration of Figure 6A Furthernore, it

wi Il also be appreciated that the apparatus of Figures
WOR0t7ms@Eis2 can provi de advant ages over that of PC@G8G2007/000014

6A. For exanple, as the apparatus of Figure 6F to 6H

are not axially aligned, tfie apparatus can be

rmnufactured so that it is a rel atively smaller in an

Addltmﬁ%l'l 1t xg lflgeﬁ %}Jpgg%%cgc? gﬂ he a a.r al %éj) tg? example ur 6A' %gﬂi \?Vhen the

uced

apparatasdoteFltgores & L0 &3 isqﬂma)on aes’tﬁ’@c@fthé beaRgas d@@seno% Retechf€rom the
be appreciated that in

Additionally
surface @g)haﬁ ﬁ'geoarpp@@ s églgﬁéﬁedgﬁ toﬁh@{ﬁd@c@ovmh@ﬁgms can allow
for 1mag1BB UARLLR @E ggigﬁ:ﬂfa‘? Sufthceld é@g %ssa Rildﬁ 191nt g o%*&rafl%%gnt of the

he apparatu oes not ext romt sur ace as
apparatags makegthe apreratss efitablegfor eseGha wider ﬂanget beappiidationd.
overal |l |ength. Thi s can allow for imging closer to

i oS5 BUURS 40 SRESgRmb B 5 B ok R have
parallelé‘abtbst ahﬂﬁthEQhreld&ﬁodd[esaoe\Mgdﬂatfoﬁngﬁ offfetaRPs° C%'ta%gﬁ ea¢'module
not her examnpl e ures 61 to 6N show nodul es 625A

6254, @§§B62%§:51@°1uéﬁ%¥?59‘?° Whirefectray 63Qar 6308 638%e svhiaki dlhert- He field

v 068 T B LRIkt ARSIt fons.

respective reflectors 630A, 630B, 630C, which divert
By arranpipg ftheednodules 626bfto 666, eechplenting 60U iRl b D Vis@28@s shown in

. 8B,, 62 | NEo.two 0O ite € ons. By arranging
Figure Gl 83606 FHLE! Bisioh ¢ H@f‘z@%ﬂlﬂs g e o kit grggtions to be
imaged Yth8deQdirdcAn$Ae Widibdt Eagp&% @hFigups S0P Thish

s \gan be obt ai ned. 1Th?s al | ows 61%1??‘flg}r)entlgéﬁjpgéte?{%ﬁnésoﬂlmund
surveillgnee witly @ 6Q°t Fle¥eoptios de toirovide Aighei mitignificationf limaged objacts at
e 6L). This in turn enables all round
furﬂm(llzlgtrgI\Lﬂ/{e I lance with a 60 FOV optics to provide higher
magni fi cation of inmaged objects at further distance.
Notablyl\ﬁteabd)@ulest 625 Artaded &S inbiRsAxhRpR2EE pldted b &e%&ﬁi@ﬂioﬁzéﬁt@l plane.
d in the sape horizontal plane, Furtherno

Furthe Prg‘fu %&H@J oha éﬂé §1rﬂ¥waar?Xé1%a}?p$lée iy of .thw@rduieh@ZSC where
Fi Gl@fi%lealt@ﬁéﬁv n alternative exanple
BT including a ?ens M%@F@ Ee?appr eci ated that the
exanpl e shown in F| gures 61 to 6M can provide certain
It will b@j\aapne@@@d thth dare cxamplatshges ivafigimes| Glde: 6M han psevidd certain
duI es so.that the device is easier to

advanta% oﬁ% Sgla ?%?8 Cop BCYdfe exanpl e shown has a | over
¢ Magassdiof {dhtibAMm@RIdsRE MhefevRRGH AMRIYD ?rdcﬁce/ganufacture

generally smaller than if two detectors are use
e the example shown has a lower image distortion as the FOV of each module is

generally smaller than if two detectors are used

e the example shown can use a smaller reflector as the FOV of the module is also
relatively small (in comparison to using two detectors). This is usually important
for use in optics with large apertures such as a thermal imaging cameras and low
light CCD cameras

 ahigher resolution is typically provided since the FOV of the modules is generally
smaller than if two detectors are used

e the design is scalable to provide longer range performance
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t he exanpl e shown can use a smaller reflector as the

FOV of the nodule is also relatively small (in
woanpasison to using two detectors). This is uBqaisiG007/000014

i mportant for use in optics with | arge apertures such

as a thermal inaging canergs. and |ow |ight CCD caneras

a higher resolution is typically provided since the

Consc Ny PSRN SR SIEL A RISy i v

number oﬁgemadamg@upas frorvennagtedn a0 eeithpl, obn Hfre dibiinéd by the
urrb of nodul es. and detectors, this can

bl e
aPParafaﬁi Pé Mh égr showiyins Figsee §Nr &ég OYh4S £ Pigferg phae gxample

apparat@gofqagg,ﬂg ¢ of an inmage obtained by the apparatus of
Flgur 61 to 6Mis shown in Figure 6N. Fig 6Mis a

pi cture of an exanpl e apparatus of Figure 61. Figures
FlgureS 7 to 77 shesh anothed Ehamplexafingl @mfatam fapprgatguwherer the apparatus

ntude JOSLOG d APRR) 3L ISH IR nfSHEB: S 2 gt

mirrors log fikeelikd, @ furthef Quls-dBidd &rhlisBingtregibhl zhﬂﬁﬂlo%’ BAditi¥hd Smaging
each i magi ng region, and allow additional imging

regions {Q.bg fkwed.o be formed. Notably, elements of Figure 7A
to 71, which are simlar to the elenents of Figure 4A

Notablyarefen{e%fse&eﬁ%ﬁfé ?Mgﬁ;g\ @E ch é%tsgm?aﬂc togtﬁé %gegl?eﬁl% of gp%ué 4A are

particul ar, —Fi gur ows a
referenofedehmem%alkmwslrﬂom inerdase of 700ef | ect or 730A posi ti oned in
the field of vision for dividing the field of vision

i oA I SRS Blh SR3BL 08 ctor 7208

positionbién fHerfidld anvisRadendividif $ g2 @dld \éf $isﬁiﬁ 1n§i"ﬁﬂt bR@becond fields of
radiation 734 reflected fromthe first and second

vision (peff shewnbragd 2RO BERCioAT 3R pesisianesin ﬁﬁleu of dast first 788 second
fields og ?%Sié)ﬁag'fﬁ Vtggt ﬂ)%gﬁg#)ﬁ] 9%5 ??1111 Kby fI'(EIh é %rsg RD! (e)ﬁ\:’q\ﬁld%egﬁ?tgrs 730A,

€ appara

730B cafide usbﬂabpﬂmmeeeactdr d28 ed inepiealic iHdMnd 2gRin§0 used to
image a fourth imaging region. Thus, in this exanple,

. onbi nati on,.of the pri rrs730Aadreerct|ve
Figure 7} PGP et pgERI T geaple i, DEAPPeales by Bigire 7A, where an extra
reflectodl 7B@C ik QMAl udeiiemsi Ng f8urgl ﬁ%@ng ?g%Bﬁlpart q 1Qyt}ns example, a

dividing the i mage plane 736 In
combinatiparadiihe pmmﬁ WA and rqﬂm@vmgumre A80BAGG aret lhﬂed tc amvide four

dlI'CC’[lOlga? fogeC ?/uvsg e{ §1%1E§1e ]aJt?qglf,e?t 9 Ctdgvg((l}ag g@edrﬁa'geé}ia( 15Wdfour parts,
to therebgptovd@ fouB SmagiaPiréad. Again, this can be done by splitting the detector's
VFOV, into four effective parts, front 39A, back 39C, right 39B and left 39D, as shown in
Figures 8A and 8B. This effectively increases the detector's HFOV by four times.
Alternatively, the HFOV can be split, as shown in Figure 8C.

It will be appreciated that any number of and different shape of reflectors can be used and
that they can be placed in any particular position around the detector, depending on the

regions that are to be imaged.

In particular, Figures 7C and 7D show reflectors 730A to 730C, diverting the FOV of the
detector 728 into 4 orthogonal directions. In this example, the first and second reflecting

surfaces divide the field-of-view into the left and right directions. The reflected FOVs are



10

15

20

25

Fi gures 8A and 8B. This effectively increases the

detector's HFOV by four tinmes. Alternatively, the HFOV
woam7ms4mspl it, as shown in Figure 8C. It will BeET/SG2007/000014

appreci ated that any nunber of and different shape of

reflectors can be used andgthat they can be placed in

any particular position around the detector, depending

"alt ' . i ed. In.particular,
further (ideaty SRR ItRbudl Surk@eDfs KIREES! Or RS0 Torward and
backwari dizedtiong. TheFEWVobthinktics dBdwatiorFigd T Rith the direction being
indi grtgggapal, dir cti,tglr%s. n this exanple, the first and
ndicated g8 SYifeach splithemeshawnan Figyses Heand &.d- of - vi ew

into the left and right directions. The refl ected FOVs

In anotlRf ekathplREFigdiedi 7ershdyHARGHNRE ' r
e redi r_e%t plgﬁ t of the FOV to fgﬁﬁegg%\k gﬁgi%g%zgla}{agﬁl%%ﬁsgs 72
placed igj Yaspingdresitionn erqoay thotdateatod 728 artdothe refledtorgUi3@A7® 730C. By

e (W dj i.on i Nngqindicated as J1.to W .
designin hitopIRe lfirec Mt HinkTpler BBe Rcinoprotegolt S0c with
appropriateothkidrizg igalses 752 gur @evide andricbhtah®OV b GPRRBEREY SN each

... of Figure 7C having |enses 732 placed in varying
dlre"tl%&'s‘?oﬁ‘illg?@ 38p desrges ﬁ@vdé’taé% £&k by obtained. This dirskctierisdndicated as

1to4inﬁ§9ﬁeﬁ? 730C. By designing appropriate curvature on
the reflecting surfaces of the reflectors 730C with

__.appropriate cylindrical lenses 732 to provide a
It will becappzesinted tHaOtheodevd® dmgribekin Rigams T Alite §€ i provade numerous

c | pt.e 360 degrees FOV i mage can be obtained. This
advanta%?%’?%&ﬁj‘ldg’rg%ugn?ﬁgfng?iftgd as 1 to4in Figure 71. It wll
Doty chibads kilred RpAoNL GBUeaEE REY [ n Figures 7A
g

to 71 can provide nunerous advantages, including but
nothelimage dutortdon is dow gompered aorparabolic maeptisoRtoh®

L oRBFCUOR vhEREIOf aaricer acibrdecsios polbade ateiveen

ut §ibé gRd bRMaplof iigegpmera active detector pixels
(trade off between size and overlap of inmages) no

sef fie cffedontthecarmmeraolution) hencothe rivegeqerfohaanc@nges good as the
pe(r:fora n‘%‘f is as good as the canera itself no effect
on ?ﬂ%ﬁﬁﬁ ture of the canera. Hence the sensitivity

«0f nd B JARRSaeRIRY JTSh&Sarfidrh 84 ¥ ehd QA6 tgw‘{"{ﬂe%gﬁera
I Invert an

condition. sinple inmage processing to
al Tegnpinsas efffieetifee. under low light condition.

¢ simple image processing to invert and align the image.

* low latency as the image processing is relatively simple.

Notably, the design of the apparatus shown in Figures 7A to 71 is scalable to provide longer
range performance. Figure 9 is an example of four modules concept basing on Figures 7A to

71 In this case, the horizontal FOV of each camera is reduced to 22.5 degrees.

A further variation is for the reflector 730A to split the HFOV of the detector, whilst the
additional reflectors 730B, 730C, effectively split the VFOV (or vice versa), so that original

aspect ratios are maintained, albeit at a reduced resolution.

The configuration shown in Figures 7A to 7I can again be used in a modular fashion to

provide an effective 360° HFOV. An example of this is shown in Figure 9, in which four
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| ow | atency as the inmage processing is relatively

sinple. Notably, the design of the apparatus shown in
woionrrsssZA to 71 is scal able to provide | ongePCTang@®?7/000014

performance. Figure 9 is an exanple of four nodul es

concept basing on Figures oA to 71. In this case, the

hori zontal FOV of each camera Is reduced to 22.5

detectof SR 0B, ! UL et FHALE B sbibude8 e SR mddtE being

offset aaaid amgle o8H5 def] achows. T80 exhaiiile, ath ﬂét*eb%?h?{s BPVFOV split, to
e VFOV (or _vice versa) so that original aspect

therebyﬁ%g%%or’é‘?%o%?&{%ﬂ%dx APpAB3t Adt--a: reduced resol ution.
The configuration showm in Figures 7A to 71 can again

The outg@tslafﬁcﬁﬁi O:n/lhé“dé%eé’f&q Woar 4633%(9 rhOﬁ?ar@ﬁﬂﬂllqu ?onFa g ofcgscég‘lgvs%rstem 50,

An exanpl & of ure
which opktages tbalisnley Swtresutingimagh@Bared<On; shb®i air420r428, ded, #2D. In

s GBS R ot 0 B D e o v

quadraI@Q@,CQQf QBag4i tb%e\ﬂf@léy%@'ab Tshoxifl@ Wﬁe&& 1 BPAR resulting image of
correspondi ng regions A, A2, he outputs from

each detegior grethepmdndignenl 0408, 40C, 4(D, are provided to a
processing system 50, which operat es to display the

In this 5)%?1%15' g VFeY mea%ﬁ%%&:c ik \é‘%lﬁnto i)%@ﬁd“’%}% re %e%tlve imaging

I'n thi's instance, see appropri ate
region. a$¢og>rdmgily, afsumine eaahgle&:cmn hhhe HFCSWOQ)QZ@ |aﬁWS/FOV of 16.9°, the

be di h An
o TG g B b RS S e e
four detS&tOMN Th AhikTigkMRe HOAVEDV Wil Be %ﬁﬁi@irﬁate?%Z VAN wfer ed”:lg Ii‘iFOV

detector 40 is split to provide the respective I nEg
can be gnygyadve, bt dohwicady yas adEGY r’@t\eeaphzzdétaad 90rdelgeems ael&iﬁ@vto the

sy VRN 119,007 VU R PR 20

coverage over all four detectors. In thls i nstance,

However hié thM-OFON [d tob e;nﬁlipth@n itieagyeteyn dnd modolee e be (dBSghdIRY divide
n, be any_ val ue, ég is typically has a HFOV between
the HFQY intq, foprodirestigns dherply giving atlareeh &/ H2Y cas shovax ifer, example in

Figure I@Bvﬁg‘{hﬁ%km R, ﬁl%re‘)dét&t&l pﬁyﬁ%%,%%@ {oglr%d}é %nteﬁ}utvgﬁtgﬁteHnFOV,

det ect or axi However, t 00 sha
althoughth@@ﬂbdmnéndtm@m F@éhoﬁlhede’&c@med to divide the
HFO\/ into four directions, thereby giving a |arger
n_Fi

e v A Qe 1 SORPIE o 41 i Bt o

apparatlsqw aralpesdibleFEVoneadxa Ly Feflddtoss B lchn Q@ REREd Aimbately after the
original FOV of the detectors. It will be appreciated

detector|gg, p‘@rﬂé @nvarigty (of depsi systems 3ftas shoat Hallercsaﬂ 14eo 11C. Further
variatiofsOftE Y rp%‘ééﬁl%‘cbyocfhaﬁ@ﬁg the angle of the apex or positioning of the reflectors

and using cylindrical or spherical concave or convex mirrors. Use of such means can provide

a device with adjustable angle of elevation and adjustable vertical field of view

As mentioned above, image processing may be used to invert images. This is typically
performed by a processing system, such as the processing system 50 of Figure 9 or a
processor embedded within or forming a part of the detector. It will be appreciated that
image processing can be performed by any suitable processing system, and an example of a

suitable system will now be described with respect to Figure 12.
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apparatus 25 are possible hi one exanple, reflectors

30 can be placed imedi ately after the detector 28,
waeizodv/084082ar i ety of | ens systens 37, as show i nPET/SGR@S/000014

H Ato HC. Further variations are al so possible by

changi ng the angle of the gpex or positioning of the

reflectors and using cylindrical or spherical concave

. ' S rovi de a
i i S NG pHEL kBRSO o MRS TBA SARAHS Yoy 5,
input/oetgitudibdeviceci, isaell ad b &egboatd, \indWidpayyRad iag neeradl Oiterface 58,
' rocessi may be used to invert images. This is
coupled {38bet’VF 3 Bis GrASIoNoy a TBF GURRSSHIAg SHYSTCHR alsHle 48 s able to
commu}el%gte%qp@aah%réaﬁs&lglﬁké_@z.of Figure 9 or a processor

edded within or formng a part of the detector. It

Wl be appreciated that inmge processing can be
Thus, ipa ppicaled cxymppythe imegshioened oucbsdisplaygiserethe dispdayaor any other
agpl i I temw Ll now.be described
10 dofSER dia3h SrplhdR? ol Y, o8 Misialed ' 0 Fecorded and
stored i tlecdassstog @Ry sitlempdior io)6f pskemadipul£ida! a processor 52,
a menory 56, an input/output (I /pO) devi ce 54, such as
Accordd Epybo?{g, and,dis§£ay and an external interface 58,
ccordingiyn iteil} Bt appyariaipdthal the srasgssing sysivm S0Tney pe duasdifrem any
sui Waled r, d I [ iLh. g
S s HHEF P e B9 o TR, SRb Mo, lap-top,
hand-held BEpbethetlike, Whinhds typicatlst opentihg apipliptiayeshfovart eenable image
. i.spl a r, any,.other 1/O device 54, and in
mampugaHP@erle%/qrgﬂ@gHﬁbqghycati ons, the inmages displayed can be
recorded and stored in the data store 62, either prior
Accordingly, dfe dbo9t doRiibRd kspdtérdNopedste Oyalisil ¥ refldetodtd ldiv@ the detector
) %ppre0|a_ed that .t he processing iysten150 may be
1mage planganio  Hiefrptansecons: abihés pro s sitag o) shanging dlch fermag of the

| PG e.] atier { 1 al 1.0 .

senr SURBL B PBRAITEA T L IBIP, A 267108, o 8 Rpending n
the partoppér abnfigpraippl iedt i Tds aBods wandard ané eabtifg dsrg®@rs to be used to

nanli%}gu%%éi on, .recordal a}nd di spl ay. Accordingly, the
cover GO LT BEIIETY Pa s BgE: 0 Gyitha gl allBrble imege overlap)
use of th efftotivdQictdieordREL GHiflst bARAEnP IR QjskdHiBn qllnﬁgés.etlgurthermore by

~ sections. This has the effect” of changlng the format ’
scaling ghe tdystege throagle dhé¢ nsgesf fmdtipla sibdwidsr thist: @nt provide all round
18 1. : 0.75, 6:2 or 12:1, or the like, depending on

muvmu?ﬁ%agg%ﬁpgﬁ¥%r configuration used. This allows

standard and exi sting detectors to be used to cover as
Accordingiyhthefsystemardescritfediabbes 8t provide mihi®bsds ARaftagod tthe @pparatus

snal | P@ilgl owabl e image overl ap(i1 use of the effective

is a simpg ppd piipctiyeonticglidierice Grabvipunhepryeliantesyeten aphotegtpph. taking
) i . . f .
ot AP a0 0N A B s o

minimal number of cameras for operation.

Additionally, the image generated is often clear and distortion is minimal, thereby facilitating
visualisation. The apparatus 25 is also generally easy to set up and simple and easy to
implement. Additionally, the image processing required is generally straightforward and

simple, thereby improving the efficiency of the system.

Furthermore, the system provided uses a non-scanning method that is simple and reliable.

Tha cuctem alea 1eac Aantinitanie cfareine tharaher smenrrd dicmn dha smamcdlailibe, AL canc wn-1 20 _
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surveillance at far distance. Accordingly, the systens
descri bed above can provi de nunerous advantages. The
wapperatoss i s a sinple and effective optical degise2§06000014
all round surveillance system or photograph taking and
video recording. It is essgntially a |ow cost solution
Wi th no noving parts and requires a mni mal nunber of
: ' di tional.ly. the i e )
s USAIELES AORIPREEALY Ay MGGk b SRR e o rovice
longer tahge plrforfancd (ab & thegnudidaieddsi), Hid- thd BRstaRRAIOH bSst 38d easy to

I s al so.generally eas 0 set _up_and sinple and easy
use therteﬁy P’f?fﬁdé‘g%’ili‘f’ POKBé?lthB%%\LPV, avaflvilityage processi ng
required is generally straightforward and sinpl e,

It will B &prRENated PR h Potehi®al ed‘p‘i)'liga'ltﬁ)ﬁg én&’fiméféﬁleﬁi’a?ibﬁﬂor the apparatus

. Furthernore, the system provided useS a non-scanni ng
describegeeapoicivdabui sregiombilmdtedrid anedddaii devser toed péraomat camsesfor 360

t faoll_ dete roview and s thys efficient, is. .
degrees E1diohy; L5 RpulbE RGP s iosisGnien roFisatien system
for unm@aased vetitle, aMoetitlamERSEDEYstend Bst driBnS VSEing foufWdS9sem for

and easy to use thereby providing the potential for~ 24
room suryillanegas Wah inpqunied; gysigin for perimster setvatlladce, stabilishé mounting on

' [ j Wage] t.atd ons..f.or_the .
« bt PREH e S90S ABLARRS PGl R STRH AL U8y tpem
surveillanve aetchncinvettedi systemofon gpemsd gualeilace (3 shown 36Pigheg 1 Bes device

to hy,.a nmast nounted system for situation
for S“@ﬁ@&%‘%ﬁ@tﬁ@{%e o PYsiOE v gle i% ﬁs“ﬁi"’ndﬁr?d&‘ﬁéd_‘]\) @l & @ balloon
mounted® ERHCIE SRRt e ‘éfov?(f 'rﬂéﬂ%‘gemé’ntpe"){‘ﬂen Gbove gescribed
nount ed system for room survelllance, a wall nounte

techniquey serhe frplied éo botbdey asdinight tdmaeree, st abilised mounting
on a boat for search and rescue operations, a nounted
' e upr ght itiaon for aerial .

in one SYSEE PAbe 1R85 o Rl SR B gy o st

device mamted o theakiversreah oty infrrdr. TUlsecah Ik, usad Eﬁ‘ﬂi&&ﬁ&&o provide a
360° vies ! eil | ance Eot h.inside and outside a vehicle (as

Shovitp T Hsiegad euiside oditke e bor BEVING R foroeaeréty pyyrasemThus, the
driver n*{ja?rbesdbiéjl%t db@eﬁ% %rlﬁ s aaﬁggeg{ Iglégﬁlt% g@?% r@gﬁﬁ)a%g%r gfgagél Hetwork

escrlbeq tec es can
from a meingtet locativertaghe ¢ar, fomehpaking thel eeurityafphecarFitouillebeldppreciated

hows. t he ratus describ used.as a surveill ance
that the gimeniions s 43l showmn ’rgiuVef‘P e U adive BRFROSFS Ot <
can be used by the driver to provide a 360 view of

It will filreieh be Appi@eiarl dhQUNEnARe@to DRidRfor 360 pRith %aPBy, Yhe bW aratus
security purposes. Thus, the driver may be able to
may be ymedfremegioysing eaclosingemymsawiresdlensest3e add sheredledtor 30, and

i 5, RGN AT SRR LSR5 4} i R,

be used apphieedétatterd28, as will be appreciated by persons skilled the art. This may be

achieved through the use of a suitable coupling as provided for example on digital or film

based SLR (single-lens reflex) cameras.

Furthermore, given that the system is able to direct and maximise the usage of detector image
plane, it is particularly suited for systems requiring expensive detector systems, or in
situations in which the number of pixels in the imaging array is limited, as occurs for

example, in thermal imaging detectors, or the like.



that the di nmensions and angles shown in Figure 14 are

for illustrative purposes only. It wll further be
wapp7@simae ed t hat when used to provide for 360PCT/SG2007/000014

phot ogr aphy, the apparatus nmay be forned froma

housi ng encl osing any requyed | enses 32, and the

reflector 30, and which can be coupled to the body of

BX] [ ra. Thi .l ows the canera detecior,. .
reson 50 10088 YR putl? PRSIy B 408G B i
becomelapppehs QAR s8d Varediohd endibiodifldatisndohidhEher6e %Y)ﬁgrerét tfo persons
as provide or

. t hrough 1 he use of a suitable couplin

skilled ’é&%ﬁ-pﬂ%% Sﬁ?fﬂ@ ilf’ﬁicpaflﬂd‘é??d fq faH W&b@dthSLSer%@md@P@q @atthe invention
¢ 2 Eurthernore, given that the systemis

mnamyggﬁgﬁﬁ%t&?ggggighgynaxinise t he usage of detector
image plane, it is particularly suited for systens
requiring expensive detector systenms, or in situations
in which the nunber of pixels in the imging array is
limted, as occurs for exanple, in thermal inmaging
detectors, or the |like.Persons skilled in the art wl|
appreci ate that nunerous variations and nodifications
wi |l becone apparent. All such variations and
nodi fi cati ons whi ch becone apparent to persons skilled
in the art, should be considered to fall within the
spirit and scope that the invention broadly appearing
bef ore descri bed. AN | MAG NG APPARATUS CLAI M5 1) An
apparatus for imaging, the apparatus including: a) a
detector having a field of vision; b) at |east one
first reflector positioned in the field of vision for
dividing the field of vision into first and second
fields of vision; and, c) at |east one second
reflector positioned in a respective one of the first
and second fields of vision for further dividing the
respective field of vision such that the first and
second reflectors reflect radiation fromdistinct
i magi ng regions to the detector, the detector being
responsive to the radiation to i mage the distinct
i magi ng regions. 2) The apparatus of claim1, wherein
the apparatus includes a second refl ector positioned
in each other of the first and second fields of vision
for further dividing the respective field of vision.
3) The apparatus of claim1, wherein the first
refl ector has an apex, the apex separating the
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1

2)

3)

4

5)

6)

7)

8)

reflector into portions, and wherein in use, the first
reflector is positioned with the apex in the field of
woi2e807m84083uch t hat each portion reflects radi aPCoI8GR00GV0014

a respective distinct imging region to the detector.

4) The apparatus of claimq,_wherein the apex is
positioned in the field of vision so as to divide at

| east one of: a), field.aof view, and, b) a
vertical field ofF—vrew F L8t us of cIa|n13 or
claim4, wherein the detector has an axi s, and wherein
the apex is aligned wtCHAI®ISIXi s. 6) The apparatus of

e.of the cJains 1 to 5, wherein each imaging
An?%%‘f'ffﬂﬁgn%gl?& i‘?jallﬂafe\‘?lﬂselw&ﬁ@gv\her ein either one or a
a) gggfgétalaﬁdv%ggﬁefdrbevqél&g reflector, second reflector
and

hitd reflector is p03|t|oned inthe field of

b) &t lsasxb mnts dirstpxqﬂw@e positodddeindtheffield eWvision éacdividiragibedfield of
of any.one of the clains 2 to

%15%\11\1‘?@? éir%t 33568?"3’53@#@%?&%% 2dnumber of nodul es,

c) z&&@iﬂst 1R Weeortdet i@ ctop HoR Hodddom @@é@é@{v‘ésorécgpfh‘é' 9t bR second
|.aim 1, and each nodul e being aligned at relative

%‘ﬂ@f elsvipign 01 fyiher dividing the sespedtivartictt] ofdsionmah that the first and

lalm7. whet
R0 Aftochbls TRALRRRLTh ol ol Mm% 0 BF pcepton e
@n@itca‘ b@ing%spimgwee@ tH)radibgoraoaiagt the dtinet MhdBim regions.
he. di stinct imaging regions are from four

The 3 ary afr@qug R % clgim de phgresn theppasBips flvden g secansimeflector positioned in
eac}ﬁéthﬁcdﬂ tRE ﬁkst \éh§ ‘%&)91?1 fiefds OW%@IP ?cﬁ'rfﬁl{;%% (ge ngtlrl?g]ﬁ%p getive field

wherein the field of vision has a
of vigiegl. 90 degrees relative to an axis of the det ector,
es lative to )

bet vve re
The ?ﬁ@a@% QT glatiy o W {e&ﬂ&?rf{mﬁffﬁeﬁfﬂfeﬁ aner, e e separgting the
reﬂeﬂ;ﬁbr imb pbRions 4 WiedMn Xn YOl ﬁ‘rst“r’éﬂgﬁ&r ﬁ?ﬁsﬁoﬁecﬂwth the apex in

grees 12) The apparatus of clains 1
the ﬁﬁ fppisieat smphf thet pesh pariow deflects mdotossirog $y®pm’mfbcd1st1nct

1ma§%§&%ﬁ)§t8%é 5@:}?&3 fromthe distinct inmaging regions.

apparatus of claim 12, wherein the apparatus
The hpparites of ol B switdreih € hpexiis pdisidhad if e B8 RIFANISDs0 as to

. .| mages.
d1v1c{e at Qeast one of:

a) ahorizontal field of view; and,

b) avertical field of view.

The apparatus of claim 3 or claim 4, wherein the detector has an axis, and wherein the
apex is aligned with the axis.

The apparatus of any one of the claims 1 to 5, wherein each imaging region has a field of
view and wherein either one or a combination of the first reflector, second reflector and
the third reflector is positioned in the field of vision to optimise the field of view for each
imaging region.

The apparatus of any one of the claims 2 to 6, wherein apparatus includes a number of
modules, each module being formed from apparatus according to claim 1, and each
module being aligned at relative angles to allow at four least four directional viewing,

The apparatus of claim 7, wherein the apparatus includes four modules arranged at an

offset angle of 45 degrees.
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14) The apparatus of claim 12 or claim13, wherein the
apparatus further includes a store for recordi ng at
woOeearstoserse | nage. 15) The apparatus of any onePof/SGh@7/000014
clainms 2 to 15, wherein the detector includes a | ens
and a detector body. 16) Tfe apparatus of claim 15,
wherein any one or a conbination of the flrst
I 0 he ,second reflect and the .
9) Thd SlreBHCh kit o2 SR T 4R dme RS iEnt Al Homefops ditferen
dirdotictys, thbféay'fbmnﬁ@ pEv@t difec@bnARewane of clainms 2 to 16,

wher ei n an)f one or a conbination of the first
10) The; ygppiagis g claimed.cuhaspia thefiektevisigndas AdIF@Vrhptween 22.5 and 90

degfe%g lrg&ttrl]vcétr Tl?' ah %1?18?&?5 det%@t%)%as gﬁg@gﬁ?f)& e8h 1%0?@%17;; 'degrees,
relative tocthe akiy ofithealetatoe. mirror; and, c) a convex mrror.

10T o 3L G LR P T A . e

12) Thef ﬁffﬂa&%soéf clafigs $apond \Elﬁ‘érbﬁ%g ragg%glstfiﬂ%%lhirfcgldes a %rfpcessmg

| ector is a prism 20) aratus of any one
systémiphnroszessmg 1193ng6¢19 ithe dlh@lqﬂ gneginpregigsa canera. 21)

T [ Ia| 23, wh I the.c
13) The %gargﬁrg%é‘ La;('lﬁ lg) erggi/ hg m?rg gbll%éerﬁ]il(‘d‘ﬁ es 5?ﬁgls’%‘oneaq1§play for
d1sp¢e)yn@g1”frﬁ@égml irmgl ng canera. 22) An apparatus for
paratus including: a) a first detector

14) Ther?&wfﬁals &f P{] L 2Tl aimo} 3,y hsen the anpreates farthgr iaiclugaeal store for
S;b) a first reflector positioned in
rec‘?%ge‘lggf ?g{t P l?gggof vision for reflecting radiation
15) Thefatppam’als of sty owd of the staimsBgo 0§, wiegtianhd detbdior theludes Olens and a
4 RE tector bei ng responsive to the radiation to
I §RM - he distinct first imaging region: c) a second

16) Theda%b%ﬁﬁ fof i 05, awBRERNGhy b2l & PEoMbiBk 135}1 sSR! ARt t)@ﬂéc%r the

al 1 gned al ong a second aX|s t he second det ector
secqpdglldcemesndine Fhirdrsflsetonisalaneil Setvaee leys ayahe detbctorrbody

Tk 5 o R R 5 SR St e

refléct@he second reflector and the third reflector is a mirror.

18) The apparatus of claim 17, wherein the mirror is at least one of*
a) a folding mirror;
b) a concave mirror; and,
C) aconvex mirror.
19) The apparatus of any one of claims 2 to 18, wherein any one or a combination of the first
reflector, the second reflector, and the third reflector is a prism.
20) The apparatus of any one of claims 1 to 19, wherein the detector is a camera.
21) The apparatus of claim 23, wherein the camera is at least one of*
a) aday camera;
b) anight camera; and,
c) athermal imaging camera.
22) An apparatus for imaging, the apparatus including:

a) a first detector having a first field of vision substantially aligned along a first axis;
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a distinct second imaging region to the second

detector, the second detector being responsive to the
woadi7asisn to i mage the distinct second i magi ngCTSGR@¥1/000014

23) The apparatus of claim 22, wherein the first

detector and the second defgctor are in the sane

horizontal pl ane. 24) The apparatus of any one of

h -
b £ TRadoritidieo 95 Pk dl0a AESRERH U bbbl maigon trom o
dflsﬁmcmnﬁlsu basging iredibly talthgrietbctdrOfE detbdtbr Yeid¥i @spdnfe to the

ﬂg{lrd det ecto {3 hei n(%lﬁgosnl oned with the third axis
1agtation tp jmagsdhedising Mrstimaging gegioii s and t he second

¢) #¥d®nd G%toe?tolr; E#\lﬁﬁi%ﬁ gééoﬁﬁg%? 1 ot Olsfokl%ﬂﬁsq%f{tﬁ l$r gﬁ%ﬂﬁﬁh?%g §, second

Vi Si on tin nTrom
s ghegecordidetestot bemg posihionell withah¢ second heistiteratly spaced from
t?]%t ctor being responsive to the radiation to imge

id&% nct third i magi ng regions. 25) The appar at us

d) DbecohdidNedtbr pYhiBHRIdNN kEsdcbhd HeMeIrSEhH fo'r?ef’fdéﬁﬁ%?ad@&tio?l from

60 degree angl e fromthe second detector
& dishinet sreped toaging regieit sl the seposd d@‘@gtoe,etharsgccmdf degector being

i3 5 IR B B

23) The wppdraius ofetaithi 225 twidedie e first Setrggad @ QRohd Betebtof B in the
ﬁcondﬁ ector. 27) A nmethod for inmaging, the nethod
Same #'48e steps of, in a detector having a field

24) The fgﬁgag?ﬁb B8P anyPane’ FCRiits PY aﬁ@% a\]i/hé} t{xé; Ip%{at&seﬁgﬁellelﬁggludes:

di'sti'nct 1 maging reg at’ion
a) g tiddetstestbr ﬂlyvmghlseezmdrfﬂﬂdl ef:msron stlb&arftiaﬂy faligedd e&@ﬁgx[ third axis,
el d of_ vjsian far divjding

it dinp.the fi
7 Thigd ggt?’%‘f”lé,p%lﬁg E’ﬂ%‘”ﬁ‘?dr %’fthéh?i s, B¥ie il spghed 8 Fom the firs

MiSarthe Bdcoh@GRkYi Ng radi ation fromat |east one
second di stinct |nag|ng regi on, the radiation being

b) & @Mder@ﬂe@mbgosal@eé dmther B¢l ef tvisiop bgirefleting radiation from distinct

{
RRBE S SRAR At Bol R PRE B etheRpontve o
rudiationto ange ﬂﬁb)dlstfmltlﬁ@i irfa@indir8gionet 1 magi ng
regi ons. 28) The nethod of claim 27, the nethod being

25) The ﬁ%l?%ﬁuﬁeﬁcla%m At Wikseinhe third detestorsp §pasaé abl 6@ Klagnfm angle from
the deorfdldetéctar, AN ﬁf&%@&ﬁfd ftécgg ﬁé’deg a3 6b %g%g angle from the first

security sarvelllance o i magl ng
detector, thereby providing a 360 degree field of vision.

26) The apparatus of claim 22, wherein the first detector is staggered on top of the second
detector.

27) A method for imaging, the method including the steps of, in a detector having a field of
vision:

a) receiving radiation from at least one first distinct imaging region, the radiation being
reflected by a first reflector, the first reflector positioned in the field of vision for
dividing the field of vision into first and second fields of vision,

b) receiving radiation from at least one second distinct imaging region, the radiation
being reflected by a second reflector positioned in a respective one of the first and
second fields of vision for further dividing the respective fields of vision; and,

¢) imaging the distinct imaging regions.
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the apparatus including: a) a detector having a field

of vision; b) at least one first reflector positioned
wonod7hve4dsz el d of vision for dividing the fiel dPof/SG2007/000014

vision into first and second fields of vision; c) at

| east one second reflectorypositioned in a respective

one of the first and second fields of vision for

f redivi dj the.r tive field of, vision such
25) T HER o007 B PR B b LRl e of
claifisdno@ilsti nct i magi ng regions to the detector, the
det ect or, bei ng responsive to the radiation to inmage ]
29) An ppRatipy f?rrarpw%ﬁﬁ!gm?@w &y sspity spyveitiace p distinetsimsging regions,
[ %mﬁiein t he apparatus is the apparatus of
the?ﬁkﬁiﬁg}u clfaims 1 to 21. 31)A nethod for providing
a) hdelgeter having e digld dfivisom;vei | | ance of distinct inmaging

regigns, th t hod including t steps of, in.
b HeRaditie 6 relreiR toatgnet in he i of ViigR & fliyjling the field of
{RIdnahioirst 4N8edénd BAG of3AG0A; ISt di stinct inaging
rt:% on, the radiation being reflected by a first
2

p¥cangr secomb r¢flector positiored oy apespetiivnent ph thehBirst and decond

i8] f LV gi ng t field o ision into.fjfst
SEY GELARa' 51 ot S S s S P B i vt an
§gcond asfldcens treflute raapnofrethsdistiet ihaEsg ﬁ*%iélﬁigt'ooﬂhe defRtor, the
radi ation being. refl ected by a second reflector

freiesier Rvpgrasponsiveds theciedighion ioimage thrdistine imaging sgiand
3 o T O : .
S0 T SR Ui 1l VLot 0 B SRS A i

to 2tegi ons. 32) The nethod of claim 31, the nethod being
rformed using the aratus of. any one of clains 1,
31) A nfeogfor gagvading frmaecs 6 Seyr Ve LT GlfhyBSt HRqsRE Fpeions, the
metBGRCRAMEShS Hepd HL iPPRAEAL SV} HBRG visddn: @ housi ng
for coupling to the canera system the canera system
a) fegeivingi nadiation Stosx atdeash aue figst alistinet naging/fegiomn thebipdiation being
figrst .neflector .provided in ghe housing, .such t.as.
sk 1 adereaBify o et pioma it B B R Aeifhs Pijon for
diefdigctherfiel & opdsioh inad Eestiafd k&nl ifRldd @his¥drSi on for

dividing the field of vision into first and second o
b) xeceivipg Hiajiogfzem at least one second distinct imaging region, the radiation

c)

being reflected by a second reflector positioned in a respective one of the first and
second fields of vision for further dividing the respective fields of vision; and,

c) imaging the distinct imaging regions.

32) The method of claim 31, the method being performed using the apparatus of any one of

claims 1 to 21.

33) An apparatus for providing images using a camera system, the apparatus including:

a) a housing for coupling to the camera system, the camera system including a detector
having a field of vision;

b) a first reflector provided in the housing, such that as the housing is coupled to the
camera system, the first reflector is positioned in the field of vision for dividing the
field of vision into first and second fields of vision;

¢) a second reflector provided in the housing, such that as the housing is coupled to the

camera system, the second reflector is positioned in a respective one of the first and
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c) a second reflector provided in the housing, such

that as the housing is coupled to the canera system
woheo7asesad reflector is positioned in a respeeCT8e2aximo0014

of the first andsecond fields of vision for further

dividing the respective figld of vision such that the

first and second reflectors reflect radiation from

| St i [ A r €gi.pns,.t.o. t det ect or he det ect.or
RePh BBl TR R SR i P bS5 Rl Pgion Skt e
6irs$ tand CéecoNd Feferiér8 HieflB& - radthtiond NeorA PHSHR: Utha3REOredidig to the
to claim 33, wherein the canera systemis a
feigtien i fetecten heipg respersiva toathy ra:éﬁmihlowma@@ dbe distincttimaging
Féé?dnm 34, wherein the housing includes a | ens nount
for coupling the housing to a body of the canera
34) Thesypriaeatus 86Jordipp avatlaisn 36¢ vietaiy the camyraongstah it he photo graphic
clains 33 to 35, wherein the apparatus is apparatus
Camgta¥F§Mg to any one of the clainms 1 to 21. 37)A
35) AppaRdiOsbebindioQhit 4 WHBIE %é&?du@ﬂg@n&ﬁdf@%raaieﬁé’ﬁﬁ)ﬁﬁ‘q fol P&upling
nmet hod including: a) receiving radiation fromat | east

the bppsing tp stbody of thecqanienmgyisiern. r egi on, t he radi ati on bei ng

20 n SR Yl 30 3B s s

accdriiiigdo afy vnesofthe chifs  itd 31. and second fiel ds of
vi_si.an, .receiving radiation fromat |east one

b) . .
37) A method der RIPEingimagenBinga Fageienystemethe auithed weludiigng
. t r LOL: St .ina.a _ .
o SSELSE R, BAPROR 5L BTG i i
reiflectodh bfyar fitstrreflectodithe first gefléveorr wsitiaked Ve the @etls oP¥ision for

i si.on; .. magi t he distinct inaging regions.
Gt Ve R isloh TGV GG peford SS9 ARSIt he rat hod
b) tebeiPRi QEABON YBdh Gt t i : iohn iati
) e g (5 gy 65 S80St MBS, Bkl syion
baveg tefleatgdtthea seemd neflecten) pasiticuetl iin st resigdctive one o vha first and

' iel.d. of. vision.substantiall) i gned.al ong, a
b fbial bR e kBB PR A fesheqrie Bl G Sgord o,
c) inaghig thelllstiattdmagingeedibiisst refl ector positioned in the
first field of vision, the first reflector bein

38) A mefhogdgacasdingdo chimess, ehereinie aathns is performed wsing the apparatus of
any QﬁeSMtHQEIa:‘;If@% 519%5 egion to the detector; and, ii)

I'magi ng the Tirst distinct imaging regions;
39) A method for imaging, the method including the steps of:

a) in a first detector having a first field of vision substantially aligned along a first axis:

i) receiving radiation reflected by a first reflector, the first reflector positioned in the
first field of vision, the first reflector being formed so as to reflect radiation from a
first distinct imaging region to the detector; and,

ii) imaging the first distinct imaging regions;

b) in a second detector having a second field of vision substantially aligned along a
second axis, the second detector being positioned with the second axis laterally
spaced from the first axis:

i) receiving radiation reflected by a second reflector, the second reflector positioned
in the second field of vision, the second reflector being formed so as to reflect

radiation from a second distinct imaging region to the detector; and,
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b) in a second detector having a second field of
vision substantially aligned along a second axis, the
weeowrd4smet ect or bei ng positioned with the secead/saze08/000014
| aterally spaced fromthe first axis: i) receiving
radiation reflected by a sggond reflector, the second
reflector positioned in the second field of vision,
e : ing fornmed so as to reflect
%lgc?%g]?lg%greg%&g&%@%%? a%‘ﬁ%f‘?%ﬁ%r{’ i magi ng region to the
40) Thedrné¢thed of claian3h), ivherdinegi Methbl CurBRE Aithddl Sdridied ah Hﬁa%'enacluding
I eqgi , 40). The net hod of cl aim 39, wherein the nethod
the Flaﬁgtea %FStidfﬁé‘Pﬁtdg?%rrﬁglﬁg agé therpgernd; digtingtimagingieegiomged
f [£S4d [ [ ' d S i stinct.
1) Thel Ebd Srod™Ghe OTRRIRE S7% A0 A melbaSBaRE betlofhid Shige e
apparatud 0f anyhenerditchedis Bitmg6per f or med usi ng t he appar at us

42)An GosBit RY Brifigs lee-Co Pri st bR RO gict dma e psions

the appagitRdnéledingns, the apparatus including: a) a first
detector having a first field of vision substantially

a) firsyAetactar kavipsa first Sieldofi visiomyubstaniialist aligeed elongra first axis;
[ L] [N first ofi ofF visipon for reflectin
o) P35I ELALSS, AR A TRL bk S B0 ) B0 G55 55k Rom o
dietiret tfvst, inhdpingledgterd @6 theidegclogshenddtattor Beihfesponsive to the
radi.ation to jmge the distinct first inmaging region;
1@31380% HmHEe alé@tn%s,tﬂw fipdymagnaregieind field of vision
' j I . | . second
) SUTAPUAAY il INRO0E DL BE SO0 By 2l OBaHER  second
4xag, dheasdeynd feteetdr beingpohitiofiéd with she scoml) axis $ee@ligl spaced from
$¢flgctoy positioned in the second field of vision for
&Fr4&8ng radiation froma distinct second i maging

d) 4 &gbRNMreflectbNFosHRARAGN Hal KELR fielli e Vﬁﬁr{ﬁ%g réﬁtaeﬁgﬁé Rldiation from

bei ng responsive to the radiation to | nage
& fistingt ecenslcismagingreapiony to i tecondi 8tedthe thp pecailudetadftor being

i .ein the apparatus i s the apparatus of
r%%@hgiké?do@\é@?éiﬁ%n tﬂémta%g%g.d?%ﬁ‘ft SKCW@‘H&@P FE%Povi di ng
43) The bpmagss bOdlained2) ieyeis tﬂlﬂe/qsgi_aka@ﬁhcig 116 appbbd st tany 9RB 0P Blaims 22
[

4egions, the nethod including the steps of: a) in a
1024 r'st detector having a first field of vision

44) A methB Y& SrbAHding M8t ALANY Arelilafibe X biStinet imaging regions, the
method including the steps of:

a) in a first detector having a first field of vision substantially aligned along a first axis:
i) receiving radiation reflected by a first reflector, the first reflector positioned in the

first field of vision, the first reflector being formed so as to reflect radiation from a
first distinct imaging region to the detector; and,
ii) imaging the first distinct imaging regions;

b) in a second detector having a second field of vision substantially aligned along a
second axis, the second detector being positioned with the second axis laterally
spaced from the first axis:

i) receiving radiation reflected by a second reflector, the second reflector positioned
in the second field of vision, the second reflector being formed so as to reflect

radiation from a second distinct imaging region to the detector; and,
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1) receiving radiation reflected by a first reflector,
the first reflector positioned in the first field of
woi2ei7ms4osthe first reflector being fornmed so aBCT8G2007/000014
reflect radiation froma first distinct inmaging region
to the detector; and, ii)_4gmging the first distinct
i magi ng regions; b) in a second detector having a
: - f.yision substantially aligned along a
BE Sk i P HsThd TnBBR AR "hel g posi ti aned i t h

45) Thetrheths@ 06 olhirA s tHeah€@héd bying Pasenéd &imd MR dophditusdee aiy one of
[ eceiving radiation reflected by a second

)
Cla“inélerzé%tzér, the second reflector positioned in the
46) An SRR ol Bt I S : 0 ef:l ect or . hej .
) f'ormed s(,) oﬁa(gll(%g}rﬁé egg%m% 23?‘%‘? %osﬁfg?ﬁlémeaa%ggr@gun dmﬁgdmg'
a) aihousingtfor wawiling toethe @amern syseentlethe cdaatera aWdethiihcluding a first

AWty BRE PR o vRtorSbrsB b HignBeos mEtasing

b) 4 Wiestarfadstal povifed 3RhORBuhg, Gudh Mt 22 tHhe hg&ingdf% %@Iérlﬁd to the

apparatus for Provi ding inmages using a canmera s
¢amecrayspeeat the 1ivk reftiicivg:is @psitionesLisi thg fidd of onigibn,nfyr treflecting

. sy.steme. t.h nera. systemdncluding a firs
SRR D G YA R AL, B o
adingresporaivang tige taiifatibn fxinfige e @stidot Hst ﬁxﬁﬁ%ﬁg t&ion;

rovided in the housjng, such that as the housing is
&6 GFPed vetepnirbghineadngs swrond deteqtpy kavings second heldRof vision

o fi NI Si0 giting.,. .
PASEAANEA iy gLt e RoalAd B 654 B wi
the setond ekisdatera]ly speeed ifiost thddirsteixds; akgi ng r esponsi ve to

the radiation to.]j e,the djstinct first_imaging. .
D 4 Son Tohyoh eredidslng Gy iy F sconh SeRsgpaitioned in the
2ESHNHeld O QI fob fleBEnPradl B8R Frofnh Qlélfgtiﬁét s\ébﬂ(féﬂlsa&négnrggion to

substantially aligned al ong a second axl s,
the second detsefonghpsespnd detectonbeing tdsporseeandharadintion to image the

. I ced fromthe first axis; and, d) a second
drl%h%(gc 08¥d?)r$g FHEF ™ the housi ng, the second

47) An apphiastaetordiigi tbicRMAAG] Whideh theCemeradysieth 9 phbfgpiphi Oéamera
reflecting radiation froma distinct second i magi ng
Syst§lggi on to the second detector, the second detector

49 Ao BELBRSEEEENS i, W 8 T orconmin
the lmusiog db apodypotthaicaméd systaer ei n t he canera systemis a
49) Appgrgglts %gcr:oe} 1l;1ig%o %I%Ergrrleaof the claims 46 to 48, wherein the apparatus is apparatus
according to any one of the claims 22 to 26.
50) A method for providing images using a camera system, the method including the steps of:
a) in a first detector having a first field of vision substantially aligned along a first axis:
i) receiving radiation reflected by a first reflector, the first reflector positioned in the
first field of vision, the first reflector being formed so as to reflect radiation from a
first distinct imaging region to the detector; and,
i) imaging the first distinct imaging regions;
b) in a second detector having a second field of vision substantially aligned along a
second axis, the second detector being positioned with the second axis laterally

spaced from the first axis:



system 48) Apparatus according to claim47, wherein

the housing includes a | ens nount for coupling the
woaouwiosgst o a body of the camera system 49) AppasSaRas/000014

according to any one of the clains 46 to 48, wherein

the apparatus is apparatusg@according to any one of the

clains 22 to 26. 50) A nethod for providing i mages

Si . Syst e t he nmet.hod i.ncl.udi n he, steps..
1 0ol AT B o 3B R 0% 1P e PBstioned
vi sihdhe sedogitlafiéld @f lvisid, i tHé1eeboall @allector! bdisd febiied: sol ds to reflect

receiving.radiation reflected by a first reflector,
t he@ 1??%‘? fropy 9 gecppd disBagt imagiagTagirn leche deteetor;iandd of
\ S@Bin of [ Lefl.ect. ing fornmed so as to
ﬁ%?Fg%PgﬁggF%??%EwpﬁgﬁﬁgbggFgg&%istinct i magi ng region
5 51) A methadrscomlirectoonaimaf) wherdin ihvagethod tsheerfarmsd using thewiparatus of

i mag| eqi : b)) in a second detector having a
anyggggtggﬁﬁ%ﬁﬁggﬁbggsion substantially aligned along a

second axis, the second detector being positioned with

the second axis laterally spaced fromthe first

axis:i) receiving radiation reflected by a second

reflector, the second reflector positioned in the

second field of vision, the second reflector being

formed so as to reflect radiation froma second

di stinct imging region to the detector; and, ii)

i magi ng the second distinct inmaging region. 51)A

nmet hod according to claimb50, wherein the nethod is

perfornmed using the apparatus of any one of the clains

22 to 26.



