11 MAGE SHAPI NG OPTI CAL DEVI CE 2 3FI ELD OF THE | NVENTI ON 4 5[ 0001]

rhi s invention relates to an i mage shapi ng optical device for use in
obtaining an 6 i nage of an area of interest, and nore particular to
obt ai ni ng sel ected segnents of the 7area of interest with the sane
original horizontal resolution at a canera. 8 9BACKGROUND OF THE

I NVENTI ON 10 11[0002] Capturing an inmage on a conventional canera,
particularly when used for |ong 12di stance surveillance usually yield
scenes with a large anmount of information that is not 13inportant.

For kxanple, .a view of dVAGE BHIARING@PTIGAJe DEVICEt s of sky and
earth, but 14little of the actual horizon. Camera pi xel s are not
optihally used since canera detector l1lbarrays are typically square or
near square. Often, the desired result or area of interest 16is only
a postion of the scene whi chFIELDNOE THRIINVENTICNape. I n such

ci rcunst ances, 17capturing all of the scene would result in wastage
of M xels directed to the areas of the 18scene which are not of
interest - i.e., above and below the area of interest. 19 20[0003] It

voul gl beogfStighlentich @I dParindgEHRpmaIeH RRidecBl udlei! ditaiiil e

al |

6 image of an area of interest, and more particular to obtaining selected segments of the

7 area of interest with the same original horizontal resolution at a camera.

9 BACKGROUND OF THE INVENTION

10

11 [0002] Capturing an image on a conventional camera, particularly when used for long
12 distance surveillance usually yield scenes with a large amount of information that is not
13 important. For example, a view of a horizon shows large amounts of sky and earth, but
14 litile of the actual horizon. Camera pixeis are not optimally used since camera detector
15 arrays are typically square or near square. Often, the desired result or area of interest
16 is only a portion of the scene which is not square in shape. In such circumstances,

17 capturing all of the scene would result in wastage of pixels directed to the areas of the
18  scene which are not of interest —i.e., above and below the area of interest.

19

20  [0003] It would be desirable {o provide an image shaping opticéi device which allows a
21 user to select an area of interest of a scene and enhance usage of the camera detector

22 array of a camera. It would also be desirable to provide an image shaping optical



2luser to select an area of interest of a scene and enhance usage of
the canera detector 22array of a canera. It would al so be desirable
to provide an i mage shaping optical 1device which allows a user to
switch between a normal generally square shaped area of 2interest of
a scene and a thinner, wider area of interest of a scene. 3 4SUMVARY
OF THE INVENTION 5 6[0004] An optical device adapted to transmt
light froman area of interest to a field of 7 view of a canera
detector array of a canmera, conprising at |east two wedges, each 8
wedgd halavieg whiclhaliows a usar mvv%hﬁawen anemodenarally sgHpiesthapgd area of
receive light froma 9 segnent of the area of interest, and a rear

wal | ,2 whnteegsh obashend ande thinnere sideranes el0nteseri®f aiscenglapt ed to
transmt the light fromthe segnment to a correspondi ng segnent of
11theg field of view of the canera detector array. 12 13 [0005] The
wedges conprise a first wedge and a second wedge, and the bottom wal |
of 14 the first wedge cont a8UMMARYGHTHEH INVEINTIO® second wedge such
that each wedge is 15 vertically offset fromeach other correspondi ng
wedge, and each segnent is horizontally 16 offset from each other
segnent. 17

6  [0004] An optical device adapted to transmit light from an area of interest to a field of

7  view of a camera detector array of a camera, comprising at least two wedges, each
8 wedge having a top wall,' a bottom wall, a front wall adapted to receive light from a
9 segment of the area of interest, and a rear wall, wherein each of the at least two
10 wedges is adapted to transmit the light from the segment to a corresponding segment of
11 the field of view of the camera detector array.
12
13 [0005] The wedges comprise a first wedge and a second wedge, and the bottom wall of
14  the first wedge contacts the top wall of the second wedge such that each wedge is
15  vertically offset from each other corresponding wedge, and each segment is horizontally
16  offset from each other segment.
17
18  [0008] From the foregoing disclosure and the following more detailed description of
19 various embodiments it will be apparent to those skilled in the art that the present
20 invention provides a significant advance in the technology of optical devices.
21  Particularly significant in this regard is the potential the invention affords for providing a

22 high quality image shaping optical device. Additional features and advantages of



18[ 0006] From the for egO| ng disclosure and the foll ow ng nore

T detarTed description of 19various embodiments it w1 be apparent” to
those skilled in the art that the present 20i nvention provides a
significant advance in the technol ogy of optical devices.
21Particularly significant in this regard is the potential the
invention affords for providing a 22high quality imge shaping
optical device. Additional features and advantages of |various
enbodi nents will be better understood in view of the detailed
descrli ptviagauembodimests Wil kebel®r 4R ERODRSZRWAT tiokderailFtHEe SRBIDNGS 5
6[ 0007] Fig. 1 is an overall schematic view of the inmage shaping
opti Qal pievidextbelowcei ving 71ight froman area of interest of a scene
and transmtting the light rays to a canera. 8 9 [0008] Fig. 2 is an
isomgtric view of one enbodi nent of the imge shaping opti cal
10device. 11 12[0009] Fig. 3 is a isonetric front view of the inage

shapyng optical device pf|EF SEsRIABONOROHYE DRAAVIMGES a top view of
ar ~device of Hg. 2.

t he i mage shapi ng opticalr device o
5

6 [0007] Fig. 1 is an overall schematic view of the image shaping optical device, receiving

7  light from an area of interest of a scene and transmitting the light rays to a camera.

9 [0008] Fig. 2 is an isometric view of one embodiment of the image shaping optical

10 device_.

12 | [0009] Fig. 3 is a isometric front view of the image shaping optical device of Fig. 2.
13

14 [0010] Fig. 4 is a top view of the image shaping optical device of Fig. 2.

15

16 [0011] Fig. 5 is an exploded view of the image shaping optical device of Fig. 2.

17

18 [0012] Fig. 6 is the area of interest of a scene.

19

20 [0013] Fig. 7 is a field of view of a camera detector array of a camera receiving

21  segmenis of the area of interest of Fig. 6.

22

L¥8



15 16[0011] Fig. 5 is an exploded view of the inmage shaping optical
device of Fig. 2. 17 18[0012] Fig. 6 is the area of interest of a
scene. 19 20 [0013] Fig. 7 is afield O view of a canera detector
array of a camera receiving 2lsegnents of the area of interest of
Fig. 6. [0014] It should be understood that the appended draw ngs
are not necessarily to scale, 2presenting a sonmewhat sinplified
representation of various features illustrative of the 3basic
principles of the invention. The specific design features of the

i magel sHaR14idt shasid be andesstdosidhatsthel iappendasdrawings draclotidesegsafilgito scale,
exanpl e, the nunber of wedges, will be 5determined in part by the
par t iZ ul meseéentingredssnaplpat shaplifed rapesastatiemef varivueféatuf@srilastmatiée of the
features of the illustrated enbodi nents have been enl arged or

di st oy t eshsicepraidiples bthéavertisn .t TheseRifieraRe| qeﬁﬂu%oﬂiﬁéﬁﬁﬁ%@@lﬁﬂmﬁg In
particular, thin features may be 8thi ckened, for exanple, tor clarity

of 114 P%ﬁfftiﬁéﬂd&iceﬁé disQbEELRERS inkRIdMg! ﬁﬁ@x@ﬁp&!}%@ﬁ&hbé%w&é’éﬁiﬁfﬂ be

otherwi s€ indicated, refer to the orientation illustrated int

dr aw 19 Sgetdihitdddn lgar-GPtddAR T ifden&Eq Shticatibh BEBGE: ¥Rlichmédrt. Certain

6 features of the illustrated embodiments have been enlarged or distorted relative to

7  others to help provide clear understanding. In particular, thin features may be

8 thickened, for example, for clarity of illustration. All references to direction and position,
9  unless otherwise indicated, refer to the orientation illustrated in the drawings.
10

11 DETAILED DESCRIPTION OF CERTAIN EMBODIMENTS

12

13 [0015] It will be apparent to those skilled in the art, that is, fo those who have knowledge
14  or experience in this area of techhology, that many uses and design variations are

15 possible for the elegant image shaping optical device disclosed here. The following

16 detailed discussion of various alternate features and embodiments will illustrate the

17 general principles of the invention with reference to an image shaping optical device

18 which allows a user to swiich between a normal generally square shaped area of

19 interest of a scene and a thinner, wider area of interest of a scene. Other embodiments
20 suitable for other applications will be apparent to those skilled in the art given the benefit
21  of this disclosure.

22



13[0015] It will be apparent to those skilled in the art, that is, to

those who have knowl edge 14 or experience in this area of technol ogy,
that many uses and design variations are 15possible for the el egant

i mage shapi ng optical device disclosed here. The foll ow ng 1l6detail ed
‘di scussion of various alternate features and enbodi nents wl|
illustrate the 17 general principles of the invention with reference
to an i mage shapi ng optical device 18 which allows a user to switch

ccen. A0S PnadBU T oG o 1RG0 8580 ho bR bRyt e of

nmbadi : table f t t

Check SRR b i B0 eSSl o
1[0016 Turn| nfg now to the draw ngs, 1 shows a scene 90 having a
pr efler r'ba agpaa 1pterest ig acaatera 400, Yﬁ)'ﬁ%!b{ hg RaperyWeRdi ket digidal caanerd,

adapted to transmt light received from3 the area of interest to a
canér a avomostdigital cayefaschavgrreermersuiaiedier airayi With algeparally squareand

nost digital caneras have a camera detector array with a generally
squdr e rmarlysqaateyshapadifieldsdfaimd As shawwin Kigely.théaresholinterest ks gearthe
the area of interest is near the 6 horizon and with normal optics the

undesi rregtizpoizht anih mirmiheptiedhe uatesiredqodidnelod thd Seenéfdbeived adti below the
interest 70 would be transmtted to the field of view of the detector

array. fel@ofiRladt 76ivisul@ b tahemittidito Wise NéIgWBviely (Tike asteerr apay, of the
| mage shapi ng opti cal
8
9 [0017] Figs 2-5 are various views of one embodiment of the image shaping optical
10 device 10. The optical device 10 is made up of at least two wedges, for example, 30
11  and 40. Inthe embodiment shown in Figs. 2-3, there are five wedges 20, 30, 40, 50
12 and 60. Each of the wedges has a corresponding top wall (21, 31, 41, 51, and 61,
13 respectively), and a corresponding bottom wall (22, 32, 42, 52, and 62, respectively).
14
15 [0018] Each wedge has a carresponding front wall (23, 33, 43, 53, and 63, respectively),
16 and a corresponding back wall (24, 34, 44, 54, and 64, respectively). The front wall of
17  each wedge and its corresponding top wall can be perpendicular with respect to each
18  other. Preferably, each of the top walls and bottom walls, the left walls and right walls of
19 each of the wedges can have a trapezium shape, as shown in the Figs. Alternate
20 geometries of wedges suitable for use here will be readily apparent to those skilled in
21  the art given the benefit of this disclosure. Each front wall and each back wall has a

22 rectangutar shape. However, the back wall can be angled with respect to vertical as

23 discussed in greater detail below.



10 device 10. The optical device 10 is made up of at |east two
wedges, for exanple, 30 l1lland 40. In the enbodi nent shown in Figs.
2-3, there are five wedges 20, 30, 40, 50 12 and 60. Each of the
wedges has a corresponding top wall (21, 31, 41, 51, and 61,
13respectively), and a corresponding bottomwal |l (22, 32, 42, 52, and
62, respectively). 14 15[0018] Each wedge has a correspondi ng front
wal | (23, 33, 43, 53, and 63, respectively), 16and a correspondi ng
back wal |l (24, 34, 44, 54, and 64, respectively). The front wall of
17 ehch wedge and its corresponding top wall can be perpendicul ar

Wi th respect to each 18other. Preferably, each of the top walls and
bot t am W19 Factheetigé camadiprisend trangparenid teansfuceot pastic, af:atther glesyas
can have a trapezium shape, as shown in the Figs. Alternate 20

geongt r aag opficaig dgpasmitting edakexial, dncludieg Herse twinshittieg iremah-Vigibpgmeactat
to those skilled in 21the art given the benefit of this disclosure.

Each4f r giéh ¥e|rfraped] fecsianime kAvpdritadisush, 82 wedjesnysladapeaap eeceive light
However, the back wall can be angled with respect to vertical as

23di gc ugﬁﬁéﬂcéri:esg,bﬁaﬁqarfrdﬁ@wau kroleh Q¥gmedt AltRO2Ra Fambresedo eT@iedges

conprise a transparent or translucent plastic, quartz or glass, or

3any, Opgtﬁcg‘ﬁg ed {oaf?;?@nm l m(fj”Pfd é’gbr‘i’&s Hﬁn% A%\fggr{rllet%ggﬂh'erf%ld”

non- Vi si pec suc as |n exa eous
e eSS 5 e IE A PRl AR BAGR. i
8 there would be five segments, one per wedge. As shown in Fig. 6, three wedges are
9 required when the area of interest of the scene is broken into three segments 71, 72,
10 73. Each back wall is adapted to transmit the light to a corresponding segment 81, 82,
11 83, respectively of the field of view 80 of the camera detector array shown in Fig. 7.
12
13 [0020] At least two wedges must be used, or a single piece of c.:pticalmaterial having
14  multiple sections with different refractive or light bending properties. For example, in the
15 embodiment shown in Fig. 3, a first wedge can be wedge 30 and a second wedge 40.
16 The bottom wall 32 of the ﬁlrst wedge 30 contacts the top wall 41 (shown in phantom in
17  Fig. 5) of the second wedge 40. In a similar manner, a third wedge 50 has a top wall 51
18  which contacts a bottom wall 42 of the second wedge 40. Two additional wedges, 20
19 and 60, one on the top and one on the bottom, can also be attached as shown such that
20 five wedges are connected together where the fourth wedge 20 is attached to the top
21  wall 31 of the first wedge, and the fifth wedge 60 is attached to the bottom wall 52 of the
22  third wedge. The top walls and the corresponding left walls of each wedge meet at a

23 first length — 27 for wedge 20, and continuing in a similar manner for the other wedges



6 are adapted to transmt light fromthe segnment to a corresponding

segment of the field 7 of view of the camera detector array, at the
rear walls. If there are five wedges, then 8 there would be five
segnents, one per wedge. As shown in Fig. 6, three wedges are

9requi red when the area of interest of the scene is broken into three
segnents 71, 72, 10 73. Each back wall is adapted to transmt the
light to a correspondi ng segnment 81, 82, 1183, respectively of the
field of view 80 of the canera detector array shown in Fig. 7. 12

13[ 0020]asAtrst length 37w/ .\ied §ésrasisetively. ube tpft wall mesisile doppmoralbef each of
optical material having 14nmultiple sections with different refractive
or | 2ghtthdwerdgesata seramgdlergth 28r(ans 36ptd 58i 68 fdreath corrbsubnding wstigewn
in Fig. 3, a first wedge can be wedge 30 and a second wedge 40. 16
The Bot trespestitely)3zrallel td thef firssiength dFe F30e anbnvedyesatidve thepevaid wddge (as
(shown in phantomin 17Fig. 5) of the second wedge 40. In a simlar

mannar, shoihiin thaeiggavedycs®® @nd 30), thaldecbdd Ib&ﬁm'sgi‘ealéﬂm@ﬁttﬁe firsbRhEHM
wal | 42 of the second wedge 40. Two additional wedges, 20 19 and 60,

one @n tRRoh®Weand 40nanHave fiesteidtoaY ceas! talseSoRelendiham) 8t that BYM
such that 20 five wedges are connected together where the fourth

wedge 2Q.1.S: 28 ! i :
the B £ Lo A A b B0 i oS A sEtanafr b5y, (RS yafitings
wedge. o r i f | I's.of d
meet 9at T@%@?&Fl@%%ﬂ%ﬁ'&%#& ﬁﬁzg)gjgﬁ 9{}% Aé%c?tfgon g fﬁ'}ie éﬁ’ﬂi%ﬁébg\éebe%%
sim lLar jmanner for th t her wedges_. las fir | e h, 37 { 7, 67,
- eaplot ERSOHEPdoEr0 BaPombes % Hes DariasmanaTt o) Liadsidfhotn
9 greater than the second length.

10

11 [0021] The top walls of each wedge meet the corresponding right walls of each wedge

12 at a third length. For each wedge above the second wedge (as shown in the Figs.

13 wedges 20 and 30), the first lengths are greater than a corresponding third length. Third

14 length 39 of wedge 30 is not shown, but is analogous to third length 29 of wedge 20).

15 For example, for wedge 20, top wall 21 meets right wall 26 at third length 29, which is

16 clearly shown in Fig. 2 to be shorter than first length 27. Second wedge 40 can have

17  first length 47 equal to third length 49, such that each face is rectangular and wedge 40

18 is shaped as a rectangular cuboid. Again, wedge 40, since it is rectangular cuboid

19 shaped, has third iength 48 (shown in phantom in Fig. 5) equal to first length 47. For

20  each wedge below the second wedge 40 (as shown in the Figs. wedges 50 and 60), the

21 third length 59, 69 is greater than the first length 57, 67, respectively.

22



2 the wedges at a second length 28 (and 38, 48, 58, 68 for each
correspondi ng wedge, 3respectively) parallel to the first length 27.
For each wedge above the second wedge (as 4 shown in the Figs. wedges
20 and 30), the second length is greater than the first length. 5
Second wedge 40 can have first length 47 equal to second | ength 48,
such that each 6 face is rectangul ar and wedge 40 is shaped as a
rectangul ar cuboid. Light is transmtted 7 through the wedge and is

of f set o' ont a. n el o t he
secohc @é&%é PhEin gt 06 Py o vifla, B0F0 EAdRaR el e
Ien S t he second | en 1 e wal | s
C SRt e b W%Pw@sﬁdm% SironRl PR eROhalgE 15 a
a t hi rd | engt h. For each wedge above the second wedge (as shown in
t he Fi GEIMEReRSLRANFORREPRRAING WREOE is \artically gifaet e egresthar than a
corresponding third Iengf_th Third 14 length 39 of wedge 30 is not
shovh, ¢niespendingmegdeas Thys irhan embedigient Mhers thaastiga obbjeresigsdiagmented
exanple for wedge 20, top wall 21 neets right wall 26 at third
| engt h i8®, thwde sﬂgnﬁ@tﬂ,ﬁhk&bmdgpss'iﬂom and 98i aye uged.o ThesesWwedges atehsdacked
first length 27. Second wedge 40 can have 17 first length 47 equal to

t hi rgd |en@blof48ch stheh, ditweg aragis generally pertidivntan taan arid ovedgpoddng & s
shaped as a rectangul ar cuboi d. Again, wedge 40, since it is

r ?Ctﬁn%b%frra?lwgé a9 lermRslarcaas intbiesd E&d106ithd Wetigoo vfsdts Ilﬁﬂﬂtadbbﬁéfﬂehn
Fi g. 5) equa rst length 47. For 20 each wedge bel ow the second

R e e e T
9  horizontal distance and a vertical distance. In the case of the second wedge 40 the
10 amount of offset of horizontal distance can be zero, in which case the second wedge
11  need not even bhe present, and the third wedge takes the place of the second wedge, or
12 can be present to act as a support for the other wedges. The first wedge and the third
13 wedge can each have a nonuniform length gxtending between its corresponding front
14  wall and its corresponding back wall, and the second wedge can have a uniform length.
15  Fuither, the imége generated passing through the wedges to the camera detector array
16 may be shrunken or enlarged, as needed.
17
18 [0023] Generally, light is offset so that the segments 71, 72, 73 are transmitted to
19  corresponding segments 81, 82, 83 of the field of view 80 of the camera detector array
20 of the camera so as to fill most if not all of the field of view. This is highly advantageous

21 as it allows for more pertinent information about a scene to be delivered to the camera.

22



22 1[0022] As shown in Fig. 6 and in accordance with a highly

advantageous feature, each 2Z2segment 71, 72, 73 of the area of
interest is horizontally offset fromeach other 3 segnent, and each
correspondi ng wedge is vertically offset fromeach other 4
correspondi ng wedge. Thus in an enbodi nent where the area of interest
is fragnented 5 into three segnents, three wedges 30, 40 and 50 are
used. These wedges are stacked 6 on top of each other, along an axis

eanont DRA°TRENEHES %Pvtb%ﬁi'ﬁ‘%@? tC pirgre {" s gabs SRSl

tt d 8 t h t f .the
??Zl%e&f‘?amr@wd%f@ SR SE et fob A Henvenass i 05 aribak dovied Farbe
di stance. In the case of the second wedge 40 the 10 anount of offset
of Hor i pevRdintapnd awaf alighmeet with e arpa %m@ﬁeﬁa@é the detestas paraye e

llneed not even be present, and the third wedge takes the place of

t he 4 ecwneradydee switching elemené. present to act as a support for the
ot her wedges. The first wedge and the third 13 wedge can each have a
nonuni form | ength extendi ng between its corresponding front 14 wal |
and its correspondi ng back wall, and the second wedge can have a

uni feor 0OO23]dirom the fdregdihgdiscldsard ameetgiarbdesicadtigrasiscartaint Bmbodimeankse it
wedges to the canmera detector array 16 nmay be shrunken or enl arged,

as rveed/aclbeJaﬁgé&[n@ﬂ%@baﬁﬁnﬁmabﬂﬁyatidn'sgmciimscefri‘dsahers@tetrﬁ@ttvetém%odiments
~segnments 71, 72, 73 are transmtted to _
8 are possible without departing from the true scope and spirit of the invention. The
9 embodiments discussed were chosen and described to provide the best illustration of
10  the principles of the invention and its practical application to thereby enable one of
11 ordinary skill in the art to use the invention in various embodiments and with various
12 modifications as are suited to the particular use contemplated. All such modifications
13 and variations are within the scope of the invention as determined by the appended

14  claims when interpreted in accordance with the breadth to which they are fairly, legally,

15 and equitably entitled.



19 correspondi ng segnents 81, 82, 83 of the field of view 80 of the
ﬁmﬁﬁﬁfﬁ'éwﬁﬁeimfﬁs—tﬁwst—ﬁ—ncﬁ*ﬁ—*ﬁﬁ
of the field of view This is highly advantageous 2las it all ows

nore perti WOMH%H35F mati on about a scene to be deli veré’(’fTﬁS;zPH@OOlss
canera. 22 1[0024] The wedges may be chromatic or achromatic, as
needed. Al so, the device 10 2 may include a swtching el enent (not
shown). The wedges of the optical device can be 3noved into and out
of alignnment with the area of inter $ d the detector array of the
4 camera by the switching el enent. 25] Fromthe foregoing

di scl oswﬁtan det ail ed description of certain enbodinents, it 7wl
be appa d?l ous nodifications, additions and ot her
alternative errbodl ment's 8are possible without departing fromthe true
scope and sp|r|t of the i nvention. The 9 enbodi nents discussed wer e
chosen ?nd scrlbfa rovide the best illustration of 10th
principle pReal ARVcR PARPtSS @ir@%sn@: F bt o) ampisr; of dtesst foa f‘ﬁ'éroéby
enabl e one of 110rd|nar¥ skill in the art to use the invention in
var i ousYBHIR @iGREIRR dgIeEIARiRY \PARI A BeprisinGat Giabiaations e suited to
the particular use contenplated. Al such nodifications 13 and
variations &3 M WegsRs. sashuedne hpeing sviepwadn? Betteraveling dsat wall t he
appended 14cl ains when interpreted in accordance with the breadth to
whi ch t¥rapted o reaeive ohlifraga plsgomeshalihe giea efbniprasttand aeear wall, wherein

. each of the at least two wedges is adapted to transmit the light from the segment to a
; corresponding segment of the field of view of the camera detector array; and
| wherein the at least two wedges comprises a first wedge and a second wedge,
each wedge is vertically offset from each other corresponding wedge; and each

segment is horizontally offset from each other segment,

2. The optical device of claim 1, wherein each wedge comprises one of a plastic,

quartz and giass.

3. The optical device of claim 1 wherein the at least two wedges further comprise a
third wedge, wherein each of the wedges offsets light by a horizontal distance and a

vertical distance, and the third wedge is positioned adjacent the second wedge.

4, The optical device of claim 3 wherein the top wall and left wall of each of the

wedges has a trapezium shape.



WD 2012/ 015358PCT/ SG2011/ 000185 CLAI M5 What is clainmed is: 1. An

optical device adapted to transmt Tight froman area of interest to

a field of ?61}%%0%33? canera detector array of a canera,Pﬁi&Q%@i@}mHgsp

in conbi nal’ at | east two wedges, each wedge
wal |, a bottomwall, a front wall adapted to receive light froma
segnent of the area of interest, and a rear wall, wherein each of the

at | east two wedges is adapted to transmt the light fromthe segnent

ot act of ar 137 Ohyegt BSVESL lint ARkl hetSocth@tels s 8 cedFibnsupaise

a first wedge and a second wedge, each wedge is vertically offset
from each ot her correspondi ng wedge; and each segnent is horizontally

°Lfef§.t néég?hd (gl "%%%e%@ ey ﬁwh‘éfﬁﬁlw% g5 ﬁggﬁ{feé'eﬁé?rsjf’h
compr sEVAM Y @mﬁg@ﬁ amﬁbe.b“ﬂer 51T A asgRa TR S HEeS o

hori zont a ista d a ve dIS ance, and the thlrd wedge i s
poSi tio&‘@cf gd‘f% rft" 8@%&@[& HB%W""' meetglad BEHiIN-devi ce of claim

3 wherein the top wall and left wall of each of the wedges has a
trapezi um shape. WO 2012/015358PCT/ SG2011/ 000185 5. The opti cal
device of claim4 wherein the second wedge is a rectangul ar cuboi d.

6. The 6pti cdI® WRbigalQevie Qﬂ%ﬁ%%\fvm@rfef%ﬂl% fistweragdne sarend engthial |
meet at a first length, and the left wall and the bottomwall mneet at
a secan@epienfian haiies lengtihderthpsecens waeoe.ithe seqasddength imequa o thefirst
wal | and right wall nmeet at a third length. 7. The optical device of
cl ai m-6engtar anchior die thivd wadgst thadigidenath isarested thasrihe lsetendyiesgther t han
the first length, for the second wedge, the second length is equal to
the first length, and for the third wedge, the first length is
greater than the second |ength. 8. The optical device of claim4

wher ei .t he Thgditiogildeviegxf glaina < wiirgraindhe daalpwall hgs aTaetaogulacstiapdevi ce
of claim1l wherein the at |east two wedges conprises five

9. The optical device of claim 1 wherein the at least two wedges comprises five

wedges connected together.

10.  The optical device of claim 9 wherein the third wedge is attached to the bottom’
wall of the second wedge, the fourth wedge is attached to the top wall of the first wedge,

and the fifth wedge is attached to the bottom wall of the third wedge.

11. The optical device of claim 10 wherein at least one of each wedge offsets light
from the segment to the corresponding segment at the array by a horizontal distance

and by a vertical distance.
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devi ce g _‘e noved into and out of ali nrrent bet ween the area of

i nt erest“and rt%%‘“t?ﬁh%?"éceo‘if 38 Lwheesin ﬁ@eafmﬁsﬁpf the wedgeg@rept i cal
device of claim1l wherein the bottomwall of the first wedge contacts
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14.  The optical device of claim 1, wherein a camera has the camera detector array,
" and further comprisihg a switching element, wherein the optical device can be moved
: ‘into and out of alignment between the area of interest and the camera by the switching

element.

15.  The optical device of claim 1 wherein the bottom wall of the first wedge contacts

the top wall of the second wedge.



