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: BCe3e. +<(d6. T" (WD 99/ 48291 ‘1 | MAGE CAPTURE APPARATUS BACKGROUND AND FI ELD
OF THE I NVENTION 1 9 SEP 2002 PCT/ SG8/ 00021 This inventjon re %es to

i mge capture apparatus and conponents thereof. A known iﬁébgﬁgagﬁ re

appar at uwa ®/482diustrated in Figure 1 and conprises a vi depcgsmieacdk? havi ng
a body 15 and I ens 17 which may be a clpsed circuit television CCD canera,
a vidicon canera, a consuner video canera or other suitable canera
connectBdAGE @ARRURE RBPABAAURSr ane grabber or inage capturﬁmmwummﬁmmmwmch
is usually installed in a personal conmputer, the conputer

storage and display functions. The video signal is transmtted #f4afre by
frame at either 25 frames or 30 franes per second dependi ng ard
used. TRACKGROUNDoANR £IEfD O&F fHF: A T4 tted as two mewwummummmmEed

of odd and even scanning lines, using a technique known as intersgping.
This is illustrated in Figure 2 and typically there are 50 or 60 fields per
second being transm,tted. Each field is interspaced in tinme by 1/50th or
1/60th BR18 seRYRBLLIOLR erSAGUSS | TUsetPRPLt hatPRBYEedPPagR S ec@din t he
vi deo out put appear,snoot.h and not abrupt . This techni que al so reduces
flickerf Pone&%sggéf‘&éﬁﬁ ‘2 1 9 SEP 2002 PCT/ S&98/ 00021 A typical frame
grabber 30 can either capture a single field, either even or odd, or the
whole franme (i.e. both fields). However, capturing both fields is only used
for non j | ect i j £C aene Y | e .1 mage”
si nce t%?%%gﬁaﬁgéggeﬁa??gf%‘;é’%ée ?‘F\)ﬂtlgrfs%alce 5|dcn ti rr%a{rl?—lef\lc @Ir?%?l 'rerabﬁvciirﬁg
obj ect sgohBRYSE sk Cy U8l &a(m@a&tyoq@ayﬁhgga Pl £ Jrﬁc?'l%n@lnﬁ%lﬁir'yry a
single field is captured, the image di splayed dppears flattened. Isis
not deshaablpge ekt helodod \Wiowuig otelevisubanadey cER@e aRr 0O§essiditortience,
typically, each line in the field is repeated and this nodified i nages then
used. Tbameks,i|d usbnatmeri nvideur eafeira Wi chthee osi gt s8l e OkjErd S
illustrated as the dark square 40. The captured inage 50 is reduced in
hei ght dynneetbdl byarad ¢dibbe h2dght ias fireged npckblve t hermidiakieeddpapse 60 by
repeating the horizontal lines. Al though the nodified i mage now | ooks
normal ,céhd $erwhiah isswswalby instomlledalr a ipairsohahedmgnitzont dhe
resolution. Since, generally, it is desired to capture an inmage at a
m ni nun¢PBBBLEALI BAVBAKoWdlEC B tesediel anfodigrBay dsmchimnsexi sting system
islimted by the vertical resolution and thus provides greater than the
desired resolution in the horizontal direction and is thus wasteful. It is
the object of the i.nvention (o _provide .an_inage capturing, systema

F60, RarkPothiah oF | bErBEBLE RS BrblRy B P dhe e SETREA

appar at

frames or 30 frames per second depending on the standard used.
Typically, each frame is further transmitted as two fields
comprised of odd and even scanning lines, using a technique
known as interlacing. This is illustrated in Figure 2 and
typically there are 50 or 60 fields per second being
transmitted. Each field is interspaced in time by 1/50th or
1/60th of a second. Interlacing is used so that movements of
objects in the video output appear smooth and not abrupt. This

technique also reduces flickering.



WD 99/ 48291 3 SUMVARY OF THE | NVENTION 1 g SEP 2002 PCT/ SG8/ 00021
According to the invention in the first aspect, there is pr®\8Efe@0Zn

ananor phi i canera lens. Preferably, the magnificati Jhens on
a fi rst% i"és%s?gloa mul tiple of the magnification on a seco(r%g:@ggg)a@o

perpendi cular to the first and nost preferably the nultiple is two.
According to the invention in a second aspect, there is provided an i mge
capt ur @ appai @ Lisf rampr gsebhea Bildearcaigrhehadaptieze lensinyleebiéldpe
capture and storage nmeans connectable to the video canera, the arrangenent
bei ng =xicthehaevehe deneddpncreaskhet Waole ginard 4h . enadgetm fidldertion
perpendi cular to the field scanning direction of the video canera. Wth a

| ens adtwrel e, t Sapaningenbpbh fiteldds t §Sa afildecusadef@d orol o PR of an
i mage capture apparatus, the |ens, when_ suitably arranged, has the effect
of di stRRIFFHSt heSi MYELPSr PEAGTHA atorsdt KEISEATR ng didesdrlieonimige he

video canera to increase and preferably doubl e the height of the video

i mage. SPHYSS When® ﬂeaeapFUFBdfF' i%re[ &Q&?r%ﬁoﬁ? yEHRR: oddeRFE even
fields,.an imge having. the, sane_resol uti nd_size_ i,n _both the

hor | 20RO "I Ear ~ 1 REVER: fons Pudabya ARhCERH VAPE S Red to
nodi fy hgl'nage by repeating the horizontal line. Since the resolution in
the hortzontal and vertical directions is the same, it is possible for a

br oader WD 99/48291 4 field of viewto be covered by the video canera. 19
SEP 2002 PCT/ SG8/ 00021 The invention has particular application for

moni tor%ﬂgcéf ofih V@yéinggei caldyg i BsSUChan appl tRat i & SiNgheagagera is

required per | ane. Howev wth the invéntion, a singlecanera can nonitor
nore thapheaes | angrddacka t henconss shent deehiragnieale it vefdd Clewing
e

resol utions. The invention can formpart of a conplete lens or can b
formed @s for adapnatdd iveageprafdddsihd o denexi stiypdcadd®r, achensl il EF
DESCRI PTI ON OF THE DRAW NGS An enbodi nent of the invention will now be
descri e, thy fagld is repeated and this modified images then used.

This is illustrated in Figure 3 in which the original object

is illustrated as the dark square 40. The captured image 50

is reduced in height by one half and this height is regained

in the modified image 60 by repeating the horizontal lines.

Although the modified image now looks normal, the vertical
resolution is only half that of the horizontal resolution.
Since, generally, it is desired to capture an image at a
minimum resolution below which details would be lost, the
existing system is limited by the vertical resolution and thus
provides greater than the desired resolution in the horizontal

direction and is thus wasteful.

It is the object of the invention to provide an image capturing

system and apparatus therefor which alleviates this problemn.



.. of exanple, with reference to the acconpanying drawi ngs in which: Figure 1

is a schematic view of a prior art inmage capture apparatus.g F§Egupe22 is a
diagram jllustrating how the video signal is transmtted fromthe video
camera t‘3°t9ﬁlé§2ﬂ ane grabber of the apparatus of Figure 1. PS tﬁﬁﬁs’ 02 s o
schematic view showi ng how an inmage i§ processed by the apparatus of Figure
1. WD 99/ 48291 5 19 SEP 200Z PCT/ SG98/ 00021 Figure 4 is a schematic

di agr angMMARVAIOF OTHE QUNRERTIONuUSt rati ng an enbodi ment of the invention.
Figure 5is a diagramillustrating how an image i s processed by the
apparatus of Figure 4. Figures 6a and 6b illustrates how the resol ution
capability of the enbodi nent of the invention conpares with the prior art.
Fi gur e Acéordimsghémat theviiowearft idre lienstlelaftiarstof abbegct4. thgoee & is a
viewin the direction of arrow A of Figure 7. Figures 9a and 9b show

di f f er egutoViaded aan amgemenpsi€ovidhe vadeoacaeesa of Figure 4. DETAILED
DESCRI PTI ON OF THE PREFERRED EVMBCDI MENT An enbodi nent of the description is
illustrated in Figure 4. In this enbodi ment the body 15 and (nornal) |ens

17 of the video canera 10, cable 20 and frame grabber 30 are the sane as in
the priloreke¥adty ri BoufeM@InTha CERLPNIIOLF dlhclENS PMhat EhESterKiET iis

provided with a le daptor ,100. The adaptor 100, i s . ananor phi ¢ and

G ot or 15 T Y G 8 PEdrthf YA VTGS BadraNGo 2ot s PERERSIGMLAGT ¢ he

i mage i.s_doubl gd | at i v. itsew . The adaptor 1Q0 is arranged
relativ Ot%b?h 1%%§y§§% §?£€h8r§F85%EE¥nEES TﬁﬁgépéﬁaﬁstﬁWg“doubling ef f ect
lies in the direction perpendicular to the frame scanning direction. WO
99/ 48291

According to the invention in a second aspect, there is
provided an image capture apparatus comprising a video camera
having a lens, video frame capture and storage means
connectable to the video camera, the arrangement being such
that the lens increases the height of an image in a direction
perpendicular to the field scanning direction of the video

camera.

With a lens according to the invention fitted to a video camera
forming part of an image capture apparatus, the lens, when
suitably arranged, has the effect of distorting the image
perpendicular to the scanning direction of the video camera to
increase and preferably double the height of the video image.
Thus, when the captured image is taken, using only the odd or
even fields, an image having the same resoclution and size in
both the "horizontal" and "vertical" directions is obtained and
there is no need to modify the image by repeating the
horizontal line. Since the resolution in the horizontal and

vertical directions is the same, it is possible for a broader



19 SEP 200z PCT/ S8/ 00021 6 The effect of the adaptor is illustrated in
Figure 5 in which the original object 40 of width Wand of 118i8§Rt 2002 becones
a disto i e 70 of width Wand doubl e the hei ght H1L. ed

i mge 88hsgﬂﬁggﬂ captures either the even or the odd fielggqggﬁgﬁgyfously
expl ai ned, then reduces the height H24(=H) of the inmage to a normal |evel

to provide a captured i nage having the sane resolution in both height H and
wi dt h Ydildeotfi oiew The beragevéfed sbgohheastddowickimetrhe capt ured i nage 60

of the prior art in Figure 6. Assuming that the m ninmum size of inmage to
provi de the necessary resolution is as shown in Figure 6A, with the inmge

60 occupying the percentage of the available frane area 65 as shown, since

t he ho'rl“ﬁ,@onltla’\rem@s@nuthazﬁ] Parhdeuips sl Heathenvdor denkteningi of in the
captured image 80 using the enbodi ment of the invention, it is possible to
doubl ehiFEWAYE-h S Pdige b Yevlim § Wate £ N8 9 PRAi LR 5y iad st § 9 i9e CaagE add§r ee of
hori zontal resolution. Typically, the as %ct rati,o of the prior art would '
be 4 .IQQWHQQQtP%ragﬁ%E¥'raﬁf {8 g Wﬁg entRli ABHENSE OPhe 3 nF&RGILEN bei ng
8 . 3. The enbodinent.gf t he invention hai Eart'cular aﬁglicatlon where a

| ong hGRARESAL 2hgPRBt TPaL 95 TRafhi PR, L8ien i T° nbit t 6PPAGShEGAway s

where {t i.s desiyre f.o le, t a re the i mage of a vehicle nunber
pl at e hﬁréngﬁg;‘éiﬁuX%ﬁf¥€%¥ 5¢§9§Pgﬁ$ﬁ§'chosen to capture the i mage 60
inthe WD 99/48291 7 1 9 SEP 2002 PCT/ S8/ 00021 prior art in the single
| ane. Using the apparatus of the enbodinent of the invention, it is

oSS! Dirfic! 9ntFRKE e cHrI90:RARRER, 802 LEATLALE 1EOYr W ADel EoraL e

nore horizonta nformation, So that, for ‘exanple, a si e canera can be
used t @smaR LA goey [ahnase rat P61 PRBA0RE anTBYS stedyCiaget-Re 1ayber of
caneras and the conputing resources necessary to join and align i nages
digitally from adj acent caneras contiguously nonitoring a | arge area. The
invention is also particularly applicable for overhead nonitoring of roads,

for tr@RIEF DESCRIBTNGSOBNMHE ODRABENEAgUl ar i ntegrated circuit
i nspection. The adaptor 100 is shown in nore detail in Figures 7 and 8. As

shown in Figure 7, glass optical elenents 200, 210, 220, 230 are so shaped
iin the direction corresponding to the height direction H to magnify the

i mage fo Isnbogimenthaef ofhehd nyensdedi ollladr nhv e i dasershedn by Ragure 8,
in which the elenents 200 - 230 are so shaped to provide an undi storted

i mge &F i ERJEPIE an®idy. rPfRFBRESI FQ hEhNef RECOMPENYIRS dEH PO D 1bhe | ens
in the RLanq shown in Figure 7 is 12.5 mm whereas the effective focal
Iengthw'&cphe pl ane shown in Figure 8 is 6.25 nm Although the enbodi nent
of the invention has been described with reference to a | ens adaptor 100
placed in front of an existing lens 17 of a video canera 10, an adaptor 110
may be provi de the_i i..d ancexj siing..l 7 oA rat ed
in Figﬁﬁg%éf.3%1?5rﬁ£t?$§?3§t3€ gﬁgﬁ%rgﬁiéiIé%28£2§Q?EéV%C %gcéékg?%tely

t he or%%bg@agd%ns 17 may be used as WO 99/ 48291 shown in Fig. 9b. 8

Figure 2 is a diagram illustrating how the video signal is
transmitted from the video camera to the frame grabber of the

apparatus of Figure 1.

Figure 3 is a schematic view showing how an image is processed

by the apparatus of Figure 1.



19 SEP 2002 PCT/ SG98/ 00021 Al t hough the enbodi nent of the inventiopn has
been described with reference to a video canera | ens/| ens bﬁ o i ch

doubl es of the image in a given direction, this

const rue‘&ggga ﬁ%& tative. For exanple, other |ens/adaptor W%’Jégffs%’r"%‘fﬁd
sim | ar ananorphic effect nmay be used ghich, instead of doubling the S|ze
of the inmage in one direction, increase the size by a different anount,

al t houghi glopdl i ng afs t he iseigemstie i dipwefer r edminatrhe tdes@idaee 1
enbodi nent since this provides a captured i mage havi ng equi val ent

hori zont hluatdaténygi eal emboalimdronxy £ ftore t hevemaden capt ure syst em

descri bed. 1 9 SEP 2002 CLAIMS 9 1. |Inmage capture apparatus conprising a
vi deo canera having | ens nmeans, video frane capture and storage neans
connectabl e to the video canera, the arrangenment being such that the |ens
means i ftgeneed tise ahedipgrat ahluﬁﬁgétilﬁgah@lwr@élt|l@wg;§eer3{$ermﬁ'mﬁ$ﬂedo t he
field scanning direction of the video canera. ~0 2. Apparatus as clainmed in
cl ai m IPwnheRei APPAEALESs AfedigWindi ses an ananor phic video canera |ens or
| ens adaptor. 3. Apparatus as clainmed in Caim1 wherein the nmagnification
of the lens or adaptor in a first direction is amltiple of the is

X‘;EQ}Q%@%‘E’QEI ARG i aREpCRRRCRES C”?btﬁz‘?l%ri‘eq%é)arbséll%p%ﬁaws
alens ﬁ%%&@?g%agﬂﬁ 3o th%hq?“o@ec%tﬁinc’éa P R D caner a

lens. f.~ L, H"ET vV r

Figure 7 is a schematic view of the lens adaptor of Fig. 4.
Figure 8 is a view in the direction of arrow A of Figure 7.

Figures 9a and 9b show different lens arrangements for the

video camera of Figure 4.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

An embodiment of the description is illustrated in Figure 4.
In this embodiment the body 15 and (normal) lens 17 of the
video camera 10, cable 20 and frame grabber 30 are the same as
in the prior art of Figure 1. The only difference is that the
lens 17 is provided with a lens adaptor 100. The adaptor 100
is anamorphic and distorts the image received by the video
camera so that the height of the image is doubled relative to
its width. The adaptor 100 is arranged relative to the body
15 of the video camera 10 so that this doubling effect lies in

the direction perpendicular to the frame scanning direction.



19 SEP 20p2 10 ' 6. NMonitoring apparatus including i mage capture
apparatus as claimed in any one of the preceding clainms. s 1.9 sgﬁlxmging
apparatus as claimed in Claimé6 adapted for nonitoring of vehicles.
Moni t or i Q%3P at us as clained in Caim6 adapted for int ééﬁ’s(ﬁgé@o?ﬁ'r cui t
inspection. ~o 9. An ananorphic video canera | ens or |ens adaptor adapted
to be used in the apparatus of any one of the preceding clainms. ~,'"',"'~"|i

~~ ~~ JrHE eAFbctYoh th@ adaptor is illustrated in Figure 5 in which
.AH.AS . Al @. Ayl@bA‘A&thghk81|vqlgb]X]ca]ca]ca]ca]ca]caU]ca]caU]ca]ca]ca]c
aU] ca] caﬂ;@abea];m]aaa]cnmjwd céf cafcaficahcal cald csf] halgha] o' Ajexaddesn a) + D
u<} f } xsai gt ot edalioalgen]h]af]wid tha] € adcd Uloabt a] takcdledajhtalHia] cafka] cal ca
] ca] ca] cal] ca] caU] ca] ca] c™a] calU] ca] ca] ca

AL<HJe! c®pu¥fed! ghkxec&0ca] ehjich] cajptalres| edltdrea] ddje adwal o= cajeaddd] ca] ca
] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! X (>?1p

Ot -+, #a##$l$s$ﬂ$$$$$@t9@@®@ﬁQ%RQQQN&ﬂgﬂﬂHQHuﬂadﬁp@a]Capchkcghtamﬁa]eﬁ]ca]ca]
caj cal ca ca ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] cal ca) ca! k&v&&&&
8&& ' ' ' of' tp) jhep &g ) Fower normals 1eveldpkPa\pATH]de] 8alcedtedlesh] tmdga] cal ca

calca Ca Ca cal.c”alcalcalcal calca Ca calcalcal cal caU] calca] ca Ca cal cal,
Jca]ca] ] ] éhe ]saAe LesLlu%goL ln ]boéh LellhtLu ] J lﬂ ] ]

directions.

The image 80 is contrasted with the captured image 60 of the

prior art in Figure 6.

Assuming that the minimum size of image to provide the
necessary resolution is as shown in Figure 6A, with the image
60 occupying the percentage/of the available frame area 65 as
shown, since the horizontal resolution is now the same as the
vertical resolution in the captured image 80 using the
embodiment of the invention, it is possible to double the width
of the viewing area 85 while providing the same degree of
horizontal resolution. Typically, the aspect ratio of the
prior art would be 4 : 3, with the aspect ratio using the

embodiment of the invention being 8 : 3.

The embodiment of the invention has particular application
where a long horizontal aspect ratio is required, such as in
monitoring highways where it 1is desired, for example, to
capture the image of a vehicle number plate in a lane.

Assuming that a system is chosen to capture the image 60 in the
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P10 E ()5 odimend 2% Wnd® d & & , % {Sgsglﬂé)f/g & O no#dl the video
camera away from the target so as to capture more horizontal
information, so that, for example, a single camera can be used
to monitor two lanes rather than one. Thus reducing the number
of cameras and the computing resources necessary to join and
align images digitally from adjacent cameras contiguously
monitoring a large area. The invention is also particularly
applicable for overhead monitoring of roads, for traffic flow

purposes and for rectangular integrated circuit inspection.

The adaptor 100 is shown in more detail in Figures 7 and 8.

As shown in Figure 7, glass optical elements 200, 210, 220, 230
are so shaped in the direction corresponding to the height
direction H, to magnify the image to be twice that of the
perpendicular direction W shown in Figure 8, in which the
elements 200 - 230 are so shaped to provide an undistorted

image on image plane 240.

Preferably the effective focal length of the lens in the plane
shown in Figure 7 is 12.5 mm whereas the effective focal length

in the plane shown in Figure 8 is 6.25 mm.

Although the embodiment of the invention has been described
with reference to a lens adaptor 100 placed in front of an
existing lens 17 of a video camera 10, an adaptor 110 may be
provided on the image side of an existing lens 17 as
illustrated in Figure 9a. Alternatively, an anamorphic lens

120 replacing completely the original lens 17 may be used as
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doubles the size of the image in a given direction, this is not
to be construed as limitative. For example, other lens/adaptor
which provide a similar anamorphic effect may be used which,
instead of doubling the size of the image in one direction,
increase the size by a different amount, although doubling of
the image size is preferred in the described embodiment since
this provides a captured image having equivalent horizontal and

vertical resolutions, for the image capture system described.
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,,,,,,,,, ul7  Image capture apparatus comprising a video camera having

lens means, video frame capture and storage means

5 connectable to the video camera, the arrangement being such
that the lens means increases the height of an image in a
direction perpendicular to the field scanning direction of the

video camera.

10 2. Apparatus as claimed in claim 1 wherein the lens means

comprises an anamorphic video camera lens or lens adaptor.

3. Apparatus as claimed in Claim 1 wherein the magnification of
the lens or adaptor in a first direction is a multiple of the

15 magnification in a second direction perpendicular to the first.
4.  Apparatus as claimed in Claim 2 wherein the multiple is two.

5.  Apparatus as claimed in any one of claims 2 to 4 wherein the
20 lens means comprises a lens adaptor and is adapted to

connected to a non-anamorphic video camera lens.
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claimed in any one of the preceding claims.

s 7. Monitoring apparatus as claimed in Claim 6 adapted for

monitoring of vehicles.

8. Monitoring apparatus as claimed in Claim 6 adapted for

integrated circuit inspection.

9.  An anamorphic video camera lens or lens adaptor adapted to

be used in the apparatus of any one of the preceding claims.
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