| | MAGE SHAPI NG OPTICAL DEVICE 2 3 FIELD OF THE INVENTION 4 5 [0001] This
invention relates to an i nage shapi ng optical device for use in obtaining
an 6 inmage of an area of interest, and nore particular to obtaining

sel ected segnents of the 7 area of interest with the same original

hori zontal resolution at a canmera. 8 9 BACKGROUND OF THE I NVENTION 10 11
[ 0002] Capturing an inage on a conventional canera, particularly when used
for long 12 distance surveillance usually yield scenes with a | arge anount
of linformation that is NMAGESHABINGORTICAL DEMAGEl e, a view of a horizon
shows | arge anmounts of sky and earth, but 14 little of the actual horizon.
Carzera pixels are not optinmally used since canera detector 15 arrays are
typically square or near square. Oten, the desired result or area of
ingerest 16 is only a port Fga ROR TEESORFNTYOND 1S not square in shape.
In such circunstances, 17 capturing all of thée scene would result in

wagt age of pixels dlrected 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

b t h t devi whi ch al |
o350 GRS BRpSidre@s ol Snieht St SR BRIl B oS SRl s e of
the canera detector 22 array of a canmera. It would also be desirable to
pr évi deagn of gagsea ﬁgmtwgsb@ppdapre particular to obtaining selected segments of the

7 area of interest with the same original horizontal resolution at a camera.
8

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 little of the actual horizon. Camera pixels 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 to provide an image shaping opticél 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



1 1 device which allows a user to switch between a normal generally square
shaped area of 2 interest of a scene and a thinner, w der area of interest
of a scene. 3 4 SUWARY 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 camera, conprising at |east two wedges, each
8 wedge having a top wall, a bottomwall, a front wall adapted to receive
light froma 9 segnment of the area of interest, and a rear wall, wherein
each ofdevige vitich allaws awsen ty swidtieketiveen@aperadl generadli savere skaneadgreaiof om
the segnent to a corresponding segnent of | | the field of view of the
can®r aintetest 0ba seeneagnd axhinbadr,[vadesareahs inteckst of asopnése a first wedge and
a second wedge, and the bottomwall of 14 the first wedge contacts the top
wal B of the second wedge such that each wedge is 15 vertically offset from
each ot her correspondi ng wedge, and each segnment is horizontally 16 offset
from each other segnent. 13 MARSOBE]ITHE MIVERE HRr €g0i ng di scl osure and
the followi ng nore detail ed description ol 19 various enbodinents it wll
be apparent to those skilled in the art that the present 20 invention
provides a significant advance in the technol ogy of optical devices. 21

Z? ][ Irgiétﬁ)dfh Xﬁf(ipglgla{qliéﬁcgé acijgptgg itg trg(rai ﬁ%lrtﬁilghts fr(gnqea gr%gn(}fiir?tleretsrt]?o Iaqpcla?dq (t)# on

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  [0006] 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



22 high quality inmage shaping optical device. Additional features and
advantages of 2 | various enbodinents will be better understood in view of
the detail ed description 2 provided below. 3 4 BRI EF DESCRI PTI ON OF THE
DRAWNGS 5 6 [0007] Fig. 1 is an overall schematic view of the inmage

shapi ng optical device, receiving 7 light froman area of interest of a
scene and transmtting the light rays to a canera. 8 9 [0008] Fig. 2 is an
i sonetric view of one enbodi nent of the i mge shaping optical 10 device.
11 1 12vieaedmbBodimedts wilbbé bettart uriderstoodin vieewofdhe de@iledalpsceptami ng opti cal
device of Fig. 2. 13 14 [0010] Fig. 4 is a top view of the inmage shaping
opt? caprfl@dciselofy. Fig. 2. 15 16 [0011] Fig. 5 is an exploded view of the

i mge 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 canera
detector array of a canera receiving

4 BRIEF DESCRIPTION OF THE DRAWINGS

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.
11
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  segments of the area of interest of Fig. 6.

22
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21 segnents of the area of interest of Fig. 6. 22 1 [0014] It should be
under st ood that the appended drawi ngs are not necessarily to scale, 2
presenting a somewhat sinplified representation of various features
illustrative of the 3 basic principles of the invention. The specific
design features of the image shaping 4 optical device as disclosed here,

i ncludi ng, for exanple, the nunber of wedges, wll be 5 determned in part
by the particul ar intended application and use environnment. Certain 6

f eatlur ¢80 Itsheuld beisndatsézbdtinab thenapended deabings aeainat geckssarili tetsaaleed
relative to 7 others to help provide clear understanding. In particular,

thip f eaéderging EsorhewRat dimpkRaebpréstnteicnad ariolis Fetliaesl iflistedtiviel df sd r at i on.
Al references to direction and position, 9 unless otherw se indicated,

pesor SRS EEMERRET KPRt RSP e P B Gt Reotng foade sl 1 o

t hose ski.ll,ed in th rt hat .| 10 those o,.have know edge 14 or

expir i ohiERHvch 4 GoBkbey hER Hirdhung, b BRI Bl ERE e85 Y ELER at i ons
are 15 possible for the el egant | mage shapi ng opti cal device djscl osed
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and enbodi nents will illustrate the 17 general principles of the invention
wi t h rdeaipmscef the ilwatratesigmbodipients batd begn gelargss oridsianiedielativeds a user
to switch between a normal generally square shaped area of 19 interest of a
scefie atitkra td helprn@oyideictEar tdesstafidingt ér pstticolar,ahmcfeatireOnmrbeenbodi nent s
20 suitable for other applications will be apparent to those skilled in the

art ggi eiBkéril, rssdahiple, 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, to those who have knowledge
14 or experience in this area of technology, 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 switch 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



21 of this disclosure. 22 4 1 [0016] Turning nowto the drawings, Fig 1
shows a scene 90 having a preferred area of 2 interest 70, an inage
shapi ng optical device 10 adapted to transmt |ight received from 3 the
area of interest to a canera 100. Typically the canmera would be a digita
canera, 4 and nost digital cameras have a canmera detector array with a
general ly square or 5 nearly square shaped field of view As shomn in Fig.
th intere zon ag t he
indes T0RET T Pin o9 B threialERs Bhoy thaifteseRas BB néving £ Bistad B f?ﬁ 8fr est 70
woul d be transmitted to the field of view of the detector array
[ 0817]intergsd 79. an Hpagde §PaRI0G opfiedldeyicestbadapied toransmit “threicﬁ’e\@é f"é’fﬁ%pl ng
optical 10 device 10. The optical device 10 is made up of at |east two
wedgeshe figa efiaigies, to 3ocamaragitd. 40ypicallyithe camieorimouttt be Raligitdl cafiegs,. 2- 3,
there are five wedges 20, 30, 40, 50 12 and 60. Each of the wedges has a
cowur egpandostdigicn camldrad Rdve 3kankta defectanarlwitd 3 getepaitdquaky pr and a
correspondi ng bottomwal | (22, 32, 42, 52, and 62, respectively). 14 15

[0@18]ne%ﬁ9@qw§%dm iR BF ViEHP XSt TnolfiE wathb a(r@§of Peeredfis nedr trand 63,
respectively), 16 and a correspondi ng bac 24, 34, 44, 54, and 64,
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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 corresponding 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 rectangular shape. However, the back wall can be angled with respect to vertical as

23  discussed in greater detail below.



20 geonetries 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 rectangul ar shape. However, the
back wall can be angled with respect to vertical as 23 discussed in
greater detail below. 5 1 2 [0019] Each wedge can conprise a transparent
or translucent plastic, quartz or glass, or 3 any optically transmtting
material, including those transmtting in non-visible spectra 4 such as
infrared, for exanple. Advantageously, the wedges are adapted to receive
light 5 at its corresponding front wall froma segnent of the area of

I nter ef019PEadhwedgel gas conmrise adegrisparént dr transhicent plgstic, fquantztonglassgoent to
a correspondi ng segnent of the field 7 of view of the camera detector

array, agf oit;tl”t%uy%hsmhhgmdténélhm’cmdmgethbsé@ra»ﬁ@ﬁﬂﬁﬁ |ﬁ Aemviigi@epectypul d be

five segnents, one per wedge. shown in Fig. 6, three wedges are 9

t
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For exanple, in the 15 enbodi ment shown in Fi I%gh 3, a first wedge can be
wedye glviewdf shesearoat dgtegior agay 1@ tasedovaltsm lithiare ape Gve wedges.risenwedge 30
contacts the top wall 41 (shown in phantomin 17 Fig. 5) of the second
wedge #ere ivoull Isé fivé aegmantseone pet vetde wadgshobld ihdsg 26, tthieenatdgeslare
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 optical material 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 first 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



18 which contacts a bottomwall 42 of the second wedge 40. Two additi onal
wedges, 20 19 and 60, one on the top and one on the bottom can al so 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 bottomwall 52 of the 22 third
wedge. The top walls and the corresponding left walls of each wedge neet at
a 23 first length - 27 for wedge 20, and continuing in a simlar manner for
t hel ot heffirstdengts 37647, &6 67, respdctive]y hTsyleftarall meetsothe hattopewall wékach The
left wall neets the bottomwall of each of 2 the wedges at a second | ength
28 fanthededdés atd sebdhd lehgita2h (arer 3818058 68 fovateh, codraspopding ivierige)
parallel to the first length 27. For each wedge above the second wedge (as

4 S@OWﬁedpéctnm¥ F;ba%gemeqbg@ﬁrsﬁér@ﬂdzioﬁ)@r ddtd »s&];fgmsibé@w\tefkécéng r\m@@r ashan

the first leng Second wedge 40 can have first length 47 equal to
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shaped as a recta ar cu tran

and_is offs rlzontal t apnc Fo d el ow 8the
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is 9 greater than the second length. 10 11 [00211 The top walls of each
wed@e %'Sﬁ%aﬁg)‘i”%é%wdﬁ@“ﬁ'gﬁham A§ adfec é.‘SH'%@HB@'d E@hhts transRitted

| engt h. For each wedge above the second wedge (as shown in the Figs. 13
wedges trouginthe3@edge hodfis pEsetlbyrimrizontal distanestafrzerhahoneadr wedgehalong t hird
|l ength. Third 14 length 39 of wedge 30 is not shown, but is analogous to
thigd kiengidondvedgemstiges S)wn ikbthEdtige veatyes, 50 arid 8o dee At Idngph isal | 21

meets right wall 26 at third length 29, which is
9 greater than the second length.

10
11 [0021] The top walls of each wedge meet the corresponding right walls of each wedge
12 atathird length. For each wedge above the second wedge (as shown in the Figs.
13 wedges 20 and 30), the first lengths are greéter 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 length 49 (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



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 rectangul ar and wedge 40 18 is shaped as a rectangul ar cuboi d.
Agai n, wedge 40, since it is rectangular cuboid 19 shaped, has third I ength
49 (shown in phantomin Fig. 5) equal to first length 47. For 20 each wedge
bel ow t he second wedge 40 (as shown in the Figs. medges 50 and 60), the 21

thlrd 9 69 1.s greater than the.first Ien res ectively.
o1 OGRS Rt €A -'@86%0@%0% fith ecBbnk B8 tleRou faghie, BaC

advant ageous_f eat ure,, each segnent 71, 72, 73 of the area of interest is
hofi z SRERENY 7 bf f4et3 ertBﬁ]aé%ﬁzﬂf 'qu‘@?t is hoegentally ofisrt feoe RAgb P pondi ng wedge
is vertically offset fromeach other 4 correspondi ng wedge. Thus in an
enBodisegmeniiandeeadhecatirespoodingivwesigesis vegicallygifeettfeam edchothert hr ee segnent s,
three wedges 30, 40 and 50 are used. These wedges are stacked 6 on top of

eagh ebhesporalingweadgeadingis ¢eaaedtbodinenpeheicti ared of mterasi i feghiasedndi ng
to 7 the array of segnments of the area of interest. Each of the wedges

of Bseﬁrﬁo|thﬁ@tse§ﬁ?§rﬂ§rtﬁ%e \ﬁeédéﬁ@é hf) $°058 ke LSed hEhESY W%ﬁﬁéwgtéﬁaéwent of
the field of view of the array by a 9 horizontal distance and a vertical
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horlzonta c€ can e Zero aseé the seco need not
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wedge and the third 13 wedge can each have a nonuni form | ength extendi ng
beBwedion the ramend o e ﬁ@rrﬁmndlnglapgmqarpt of e field Qfdi%@f)ﬁ’ﬁcﬁrf@’ Pagk wal |,
and the second wedge can have a uniform |l ength.

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 be 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 extending between its corresponding front
14 wall and its corresponding back wall, and the second wedge can have a uniform length.
15  Further, the image 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



15 Further, the inmage generated passing through the wedges to the canera
detector array 16 may be shrunken or enlarged, as needed. 17 18 [0023]
Generally, light is offset so that the segnents 71, 72, 73 are transmtted
to 19 correspondi ng segnents 81, 82, 83 of the field of view 80 of the
canera detector array 20 of the canera so as to fill nost if not all of
the field of view, This is highly advantageous 21 as it allows for nore
erti inf o tlon ahout, a n e deliver th nera,. 22 8 1
ob0H ThetBos R PRt SR O aeRuetiathias EedEe AeiZes 3R6S10; he
deV|ce 10, 2 na i nclude a swi tching elenentqég(n: shomnz The, wedges of the
opti canayigiude %%1“?4”%”9 8lemRE dnotheWand THatw e519f dheren icglidenicerr@ndieea of
interest and the detector array of the 4 canera by the switching el ement.
5 6 [ 0oxEd irtcoand bet dfaliggoieny withdoe ea ef intedesictnal the dletester anpay ofthef
certain enbodinents, it 7 will be apparent that various nodifications,
addi t icapterang tind Beitcking @leraéntve enbodi nents 8 are possible w thout
departing fromthe true scope and spirit of the invention. The 9
engodi nent s di scussed were chosen and described to provide the best
illustration of 10 the principles of the invention and its practical

apl i '?frBr?u tBQ?&%g&ng'lﬂé)néﬁﬂﬂ@%n‘afdétau (fooéﬁc'ﬁ@ﬁéfn 8#&&&19%%3:%#%& st use

thelrcﬁvenlonln var nments a aril o I cat’i ons as

(5 B ARl PP e SRR R S b SR BT |
ap;genda(-r,\g 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 és 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.



14 clains when interpreted in accordance with the breadth to which they are
fairly, legally, 15 and equitably entitled. 9 1 CLAIMS 2 Wuat is clained
is: 3 4 1. An optical device adapted to transmt |ight froman area of
interest to a field of 5 view of a canera detector array of a canera,
conprising, in conbination: 6 at |east two wedges, each wedge having a top
wall, a bottomwall, a front wall 7 adapted to receive light froma segnent
of the area of interest, and a rear wall, wherein 8 each of the at |east
twd wedges is adapted to transnmit tHAIMSht fromthe segnment to a 9
correspondi ng segnent of the field of view of the canera detector array;
and 10/Nnaeisalldimicddasat | east two wedges conprises a first wedge and a second
wedge, 11 each wedge is vertically offset fromeach other correspondi ng
wedge; and each 12 segnment is horizontally offset fromeach other segnent.
13 14 2. The optical device of claim1l, wherein each wedge conprises one of

2 Bl astic, adfofRbbiioddaBlaiss b Smitibrd ol Rl Sefdenl 6 Ao o 2 m 1

wherein th ur conprise a 1 wherein
each of. th(g1 wedges dpr?ftfcjets Iig{n b%] a horizontal di sban e and a 19 verti cal
di st ant® © A RS Rt OLEYe’ &SRB iCREYSA JLEATPIREORecond wedge.

6 at least two wedges, each wedge having a top wall, a bottom wall, a front wall

7  adapted to receive light from a segment of the area of interest, and a rear wall, wherein
8 each of the at least two wedges is adapted to transmit the light from the segment to a
9 corresponding segment of the field of view of the camera detector array; and
10 wherein the at least two wedges comprises a first wedge and a second wedge,
11  each wedge is vertically offset from each other corresponding wedge; and each
12 segment is horizontally offset from each other segment.
13
14 2. The optical device of claim 1, wherein each wedge comprises one of a plastic,
15 quartz and glass.
16
17 3. The optical device of claim 1 wherein the at least two wedges further comprise a
18  third wedge, wherein each of the wedges offsets light by a horizontal distance and a
19  vertical distance, and the third wedge is positioned adjacent the second wedge.
20
21 4. The optical device of claim 3 wherein the top wall and left wall of each of the
22 wedges has a trapezium shape.

23

10



20 21 4. The optical device of claim3 wherein the top wall and left wall
of each of the 22 wedges has a trapezium shape. 23 10 1 5. The opti cal
device of claim4 wherein the second wedge is a rectangular cuboid. 2 3 6.
The optical device of claim3 wherein the top wall and left wall nmeet at a
first 4 length, and the left wall and the bottomwall neet at a second

| ength which is parallel to 5 the first length, and the top wall and right
wall nmeet at a third length. 6 7 7. The optical device of claim®6 wherein
forl tHe firlde aplicgedeviec ebclain 4/vérajein the secgnewedgeihanectangilar subaidngt h;
for the second wedge, the second length is equal to the first 9 |ength,
and for the third wedge, the first length is greater than the second
length. 10 11 8. The optical device of claim4 wherein the back wall has a

regt argul arrhehaiiRal dévice 8f QainT Bavirbinahk t6l8Wak @ndfleft Waillhdetvdiey s t he at
| east two wedges conprises five 14 wedges connected together. 15 16 10.

Theg opti&al jCiecOf ' j [ j t he
port one G G B Bal ] Bl botoht Rl et el B sefoliE Bh R SHREDI D 1 ne
top wal L qofi 1 ih T Al the TSS9l and right wall meet at a third length,

6

7 T The optical device of claim 6 wherein for the first wedge the second length is

8 greater than the first length, for the second wedge, the second length is equal to the first

9 length, and for the third wedge, the first length is greater than the second length.

10
11 8. The optical device of claim 4 wherein the back wall has a rectangular shape.
12
13 9. The optical device of claim 1 wherein the at least two wedges comprises five

14 wedges connected together.

15

16 10. The optical device of claim 9 wherein the third wedge is attached to the bottom
17  wall of the second wedge, the fourth wedge is attached to the top wall of the first wedge,
18  and the fifth wedge is attached to the bottom wall of the third wedge.

19

20 11.  The optical device of claim 10 wherein at least one of each wedge offsets light

21  from the segment to the corresponding segment at the array by a horizontal distance

22 and by a vertical distance.

23



18 and the fifth wedge is attached to the bottomwall of the third wedge.
19 20 11. The optical device of claim 10 wherein at | east one of each
wedge offsets light 21 fromthe segnent to the correspondi ng segnment at

the array by a horizontal distance 22 and by a vertical distance. 23 Il 1
12. The optical device of claim1, wherein each front wall and
corresponding top wall 2 are perpendicular with respect to each other. 3

4 13. The optical device of claim1l, wherein one or nore of the wedges are
5 athr diat i dhe@ptizalidevicehef algim tavhefeln eachoffortlvealhand coesminding vameala has
the canera detector array, 8 and further conprising a switching el enent,
whepei mrd perpepticatr withviespectan daehmtivad 9 into and out of alignnent
between the area of interest and the canera by the switching 10 el enment.
11 312 15. The optical device of claim1l wherein the bottomwall of the
first wedge contacts 13 the top wall of the second wedge. 14 12

4 13. The optical device of claim 1, wherein one or more of the wedges are

5 achromatic.

6

7 14,  The optical device of claim 1, wherein a camera has the camera detector array,
8 and further comprising a switching element, wherein the optical device can be moved
9 into and out of alignment between the area of interest and the camera by the switching
10 element.

11

12 15.  The optical device of claim 1 wherein the bottom wall of the first wedge contacts
13 the top wall of the second wedge.

14

12





