WO 03/ 050609 PCT/ US02/39367 5 SELECTIVE FOCUS SYSTEM FOR USE I N
PHOTOGRAPHY 10 CROSS REFERENCE TO PRI OR APPLI CATI ON This application

cl ai ms t hwolwassfeps s of U.S. Patent Application No. 60/ 338pe3a5S0t/3843et
Decenber 7, 2001, which is hereby incorprated by reference in its entirety.
15 BACKGROUND OF THE I NVENTION a) Field of the Invention This invention
generally relates to caneras and canera accessories, and nore
particularly, to systens for controlling the regions of focus within a
field of view 20 of a canmera. b) Description of the Prior Art During the
past century, since the invention of the still-type film canera,
phot ogr aphi ¢ technol ogy has introduced many different types of caneras, 25
usually identified by the format of filmused. Today, for the nost part,

t hree n$ types of still-type filmcameras are conmercially avail able, 35
mm caneras (i ncluding point and shoot type canera, disposable caneras,
single lens reflex caneras, and rangefinder type caneras), nedlunlfornat
canmeras (including tw n- Iens), and large format caneras (including
field-type and view type). These 30 cameras use one of at |east six basic
systens of focusing fixed-focus one-focus

r;ngefinder-type foc%éL)E fxq%FﬁcﬂgﬁgYégkﬂﬁf Al P§§§f0€§¥AP§nhgle | ens
reflex, and (6) automatic focus. WO 03/050609 PCT/U802/39367 In a

fi xed-focus camera, such as a conventional disposable type canera, there is
no meaih® to COROSS REFERENGCE T PRIOR APPLICAGIONUs of the lens is pre-
set in the factory to provide acceptable focus at a predeterm ned di stance
(usually around 10 feet) This type of caner a is essentially a pin-hole

canmera with a len f a
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15 BACKGROUND OF THE INVENTION

a) Field of the Invention
This invention generally relates to cameras and camera accessories, and
more particularly, to systems for controlling the regions of focus within a field of view

20 of a camera.

b) Description of the Prior Art
During the past century, since the invention of the still-type film
camera, photographic technology has introduced many different types of cameras,
25 usually identified by the format of film used. Today, for the most part, three main
types of still-type film cameras are commercially available, 35 mm cameras
(including point and shoot type camera, disposable cameras, single lens reflex
cameras, and rangefinder type cameras), medium format cameras (including twin-
lens), and large format cameras (including field-type and view type). These
30 cameras use one of at least six basic systems of focusing: (1) fixed-focus, (2)
"zone-focus", (3) rangefinder-type focus, (4) twin-lens reflex ground glass, (5)

single-lens reflex, and (6) automatic focus.



at the filmplane of the canera. A rangefinder focusing system uses an

opti cal - nechani cal device that 10 produces two inages in a viewinder of

t he canerwo o3lso6bDcusi ng devi ce effectively functions asPadiGSIABSET
measurer (or rangefinder) to help the operator determ ne the distance

bet ween the subject and the canera. In operation, as the operator adjusts
the focus control of the fixeddpcusivener, surhges contdntiongliesposalé typder nove
with respect to each other. A subje i.s in _focus en oth i es. overl ap
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both | enses nove si nul t"aneously. e |lens fo(Puses an 1 mage onto a’ focusing
screen for theouwddOdta). This type bheanmdrinsreskannislly apirslasie canamamtiila leys.t he sane

image gnto the filmplape. Wien the operator adjusts the first 20 lens so
t hat t(I‘)?g image is in f%g@?r%ﬁpetfﬂt@fwa&siZH@e-Q?SP%JeQﬂmWén%%@%atﬁé% will be

properly adj ysg, QadiPAtind BRtah PBOG WY ?,ﬁ %‘B - film
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system all ows tgi oR;ierat o%to view the actual inmage that will be recorded
by the film ajths %6‘1 #ent the £30862r ests in the path of incoming image |ight
and is used to direct t [ ' I t US| reen,
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oper atldr may pratuedtivy ifiages\h bvidwitndessf bt coheran Tay feuiBingevico efBitiglysy st em
adjust the lens focus until the desired image focus appears on the
focusi ng scr SEKLONHEs FdbranceApcas e @ ranggands)) forhelnibe oraratas datsimipertet i cl e to
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screend s qu;ﬂg- : j stance between the lens and the film plane so
t hat 215\” ewe o%%lgéﬁd&?%lgdg% W ll be recorded in focus. This type of

focusing system al | ows A KEnGai®! @neRL ik o id®ntical lenses that include

synchronized focus controls so that both lenses move simultaneously. One lens
focuses an image onto a focusing screen for the operator while the other lens focuses
essentially the same image onto the film plane. When the operator adjusts the first

20 lens so that the image is in focus on the focusing screen, the second lens will be
properly adjusted so that the image will also be in focus at the film plane.

The single-lens reflex focusing system (or SLR) is one of the most

popular focusing systems used in today's cameras. This type of focusing system
allows the operator to view the actual image that will be recorded by the film. A

25 pivotal mirror rests in the path of incoming image light and is used to direct the image
light from the lens to a focusing screen, which may be viewed by the operator through
an eyepiece. The camera operator may manually (or with the assist of an automatic
focusing system) adjust the lens focus until the desired image focus appears on the
focusing screen. The focusing screen usually includes a focusing reticle to assist the

30 operator in determining when the subject is in “true” image focus. When the shutter
release button of the SLR camera is depressed, the pivotal mirror immediately pivots

away from the path of incoming image light and allows the image light to continue to



"sanple" or test the focus adjustnments of the particular |ens before any
filmis 5 exposed. Finally, caneras that automatically focus include a
bat t er y- pa@esesiconot or drive unit that directly controls thanfserssenf the
particular | ens assenbly, and at |east one type of electronic distance
sensor, such as sonar, infrared, or phase-contrast. The sonar and infrared
sensors essentially determ ne the distance3between the subject 10 and the
canmera and then cause the notor to control the focus of the |ens
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exanpl e, a t élhephatcocdntnass systemimepsares thegontras af adjasegt Hnessefdhe meomo@nm) wi I |

ield hor.t . dept h_of f.iel ; t f I ti [
Sty ol i m P bR GRS SRl et thih Rt fon BT s EE e BB i g i n
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from) the camera, the camera operator may have to "rack focus" the lens during a

shoot to maintain the moving subject within the depth of field of the lens in use and in

focus on the film. Regardless of how the focus of a particular lens is adjusted, most of

the motion-film cameras used today allow the cameraman to view the image through
20 the lens (i.e., in an SLR manner).

Most of the above-described focusing systems are limited in that they
are designed to focus an image evenly across the field of view as centered about a lens
pupil (or a center axis). Furthermore, the focus of a lens is dependent on the depth of
field of the particular lens. In turn, the depth of field is affected by the lens aperture,

25 the focal length of the lens, and the distance between the camera and the subject. For
example, a telephoto lens (having a large focal length, such as 400mm) will yield a
short or narrow depth of field (or depth of focus), resulting in only a slim portion of an
object in the field of view being recording in sharp focus. In contrast, the depth of
field of a wide angle lens (having a relatively short focal length, such as 14mm or

30 28mm) is close to infinite, resulting in all essentially objects in the field of view



may create a nood or nystique within a particular shot by softening or
de-focusing part of an inage. For exanple, foreground actors and objects
wi t hi n a weroiosushar scene may be effectively "pushed” outrClrusn/s43e7 dept h
of field (focus range) and 5 thereby de-focused (which will effectively
mnimze their significance to the viewers), while a particular subject

| ocated further fromthe canera may be kep# within the depth of field and
will be recorded in focus on the film O course, in this situation, the
audi ence wi | (fotdgomums ant hatkgraurid bting fecordedtiathdrp fodusf Toubis iefd, tahdrdctrge, t he
main subject. 10 Al though this nmethod of using the depth of field (created
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t he direct or s&ne negthie\iffeytivdin “fuskedbay Bomxae@dpth of Heldqfdcastapeyadl d have to
use a lens having md 15 to long focal lengths (e.qg., telephoto) to obtain
the desired é@re@dﬁewfecwd{%@hmg clpgtiely minipizstheinsgeifipandedp dwesvigwen), | ong
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subject. This mninmum focusing di stance requirenment may not easily be net

dependi ng ontheradizgcgwilt {foensa theitasisatignepmyyheitisin fopes ingheipigs, theheaiscene may
be | ocated w gi an elevator or on a submarine, or any other
cl ose-quartered €environnent wherein the mninum focusing distance

requi nement cannot be agbeMethidvhERed bl iihd Bl REpt of FRACI-Alatda citiBVine Set”,
or using soft-focusing techniques. A common effects technique used in both
still and rm@pew@mw@mhe fowal lengh bé theilensks/isdpite ctfactiverat disédting the

mec um * suchuiorr denbep Rt Rl pFE o P it B grlue e,
The techni qugat &tRALSORRMINYAOGIrdRE sthk@mslticent mediumdirectly to (or
positioning it in front of) the canmera | ens. The translucent medium
effectively diffuses alskabove gampie theglirecmyivonldiiaveags: 4 leghhaemg mid ng

A Y R S L TN
03/ 050609 PCThid50¢da383 Génses with long focal lengths require a minimum focusing distance,
typically between 10 and 20 feet. To achieve the desired selective de-focusing effect,
the director would have to position the camera at least 10 feet from the subject. This
minimum focusing distance requirement may not easily be met depending on the
20 particular scene being shot. For example, the scene may be located within an elevator
or on a submarine, or any other close-quartered environment wherein the minimum
focusing distance requirement cannot be achieved without building a "specialized
movie set", or using soft-focusing techniques.
A common effects technique used in both still and motion photography
25 to selectively de-focus or soften selective regions of a particular scene includes the use
of a translucent medium, such as tissue paper, petroleum jelly or a frosted glass plate.
The technique includes applying the translucent medium directly to (or positioning it
in front of) the camera lens. The translucent medium effectively diffuses a select
portion or region of image light entering the camera so that the resulting recorded

30 image is softened, and selected detail is diluted. Although this de-focusing technique



5 is somewhat effective at creating soft, de-focused regions of an inmage
frame, the technique requires substantial setup tinme prior to shooting,
and substwotosakosed ean-up time after the shoot. Al so, thePCEaisn2/ap3e7 i s
difficult to control accurately in selecting exact inmage regions to
dc-focus, and is further difficult to reproduce when a re-shoot 5 is
necessary, or in such instances wherein theé actors actually nove within the
scene (which is, of course, often the case). Al so, using this well-known

t echni que, i ns sandwlsit bffattiverat ofeatingsdodio te-faduked gtine of an imagt fedne)itichi n t he
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allows a lens to both pPAN@tushigdhisatetirigdown tehrfigueMrt dhch SRRANI dfa sBogealt r al
optical camera axis, thus enabli n% a controlled distortion of selected

regi ons of afubipetaipeatedayighin the degp gfifocustyalll berrscardethia foerssin the film. Fheal | el

to the viewfipnder j whi . e _keeping the |ens' ical axis at, right
angles to théi?rfq &Pﬁg%ﬁgﬁ%r)e?te TPRES VAG© ﬁ’élpyzﬁlel 03?%’ 0@3&%}?1%088%‘3%3?&4%“ or
ri ght)10 phot obfeaRReiftEn ERdsablRaNER Wileredpdt & e tHBen i Hefoc@Pt GALIgERd s and
the filmplane. This allows the photograéher to nodify the plane of focus
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On h eff .is t bjli f h hot h tof j ust
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nmotion picture caneras. The nechanismis difficult to use and is subject
to unwant ed d@pBeroseldctad regioheebaraimpage framelinetiidesdving eiled of'sldédnd &ittéd | enses
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limted to mechanism allows a lens to both pivot and laterally shift with respect to a central

optical camera axis, thus enabling a controlled distortion of selected regions of an

image frame (to "shift" the lens means to slide it parallel to the viewfinder image,

while keeping the lens' optical axis at right angles to the film plane). By tilting the

20 lens up or down (or left or right), photographers can change the angle between the
optical axis and the film plane. This allows the photographer to modify the plane of
focus in the resulting photographs and in doing so, achieve a variety of effects. One
such effect is the ability for the photographer to focus just a specific part of the
subject.

25 A shift and tilt mechanism is used in most large format cameras and is
available (as an attachment) for use with motion picture cameras. The mechanism is
difficult to use and is subject to unwanted distortion, unless any of a limited number
of dedicated lenses are used, which severely limits the director's creativity and control.

Also, the regional focus-control offered by the shift and tilt mechanism is limited to



WO 03/ 050609 PCT/ US02/ 39367 6 single peripheral regions of the inage
frame, not nultiple internally | ocated regions, such as a central region
wi t hi n t woiosmgsoscene. US Patent No. 6,167,206 of Hyl en @apaisozaast) i ssued
Decenber 26, 2000 and entitled "Inmage Mddifiers for Use wth Photography”,
di scl oses a focus 5 control systemfor use in photography wherein a

nodi fier |ocated at an internmediate focal 6plane within the |ens system
receives image light fromthe lens, the light is then relayed to the film
Accor di ng t osingl eaiphet] reghiins bf ths imagelryme neo mpoist adetylly [o2hed espiehsi n 1t
entirety, as if it were reprinted within the present specification, the
modi fier maySHE S airplisgipn yatter thedmpge €568® a manner as to create
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assi gned and of Hylen. These patents are: US Patents Nos. 6, 285, 834

6, 201, 933 5, eAYro) systenpfpiesein phofpsraphewhetein ampdifien kspisd ehamimtappediate

reference, i I AL LT Pat.ent No. ;. 05, 294 of var.e i ssued
February 21, ?Ofég@aﬁ%ﬁlgyno@égeng% Sé%grgcgéﬁ%ﬁiﬁl?%rllgiﬁﬁpﬂéei Sttgé\llhg@t_tlls @F?nand
control in arelgptitcde Bt £88ording to MBHeRhE hiseksk tcb) eldedRTatad Bl I of

bi cubi ¢ phase profile optics, each an inverse of the other. Wien in

perfect regi 5fpranecoin, itseemirghniap 1ot wepstrepmntpd sadthinethg praseit spesifiéationt thand do

ffect i i ' j t h h. However, tra atjon. of one
opti o 1ot at i TR Be REFTLIY 0 RHEL RRERR o BTG e bl B8iePe 1 ocus
(or deaof ocuspf kangithties paaetliciags, :8Xhsintlge 1ipBNE padib@Bd bsthdbigl focus

or de-focus produces such focus or de- focus occurs only in vertical or
hori zont al stid Psreafiet, refaereadraniafheyfilab cApplichiet hap bewrissuediusy othier ans| at i on

i abl e spheri cal i gmat whi ch
e used 1 or Lo0ERt SRS ap FRERRR wshinet i wrafie) Thae BeeR B oS ifiEe. |25
US Patent NoNo3. &8, 320 6@01,@@,5?5,6492@4%&9?&@&5 aﬂe%?éﬂaﬁﬂﬂc&?@fiated'ﬁ@][' abl e

Power, Analytic, Function, Optical Conponent in the Formof a Pair "o
Lat eral | y Adjaferends, e teiteaireliavi ng Shaped Surfaces, and Optical Systems

I ncl uqi{;ng such Corrpon?&tﬁe'l'ten(% il\?o(.: L.%%%)&392rc])fQx%egrgz?liss&?cfﬁe@nh%y&?,af96 ses at

| east Two refracting
discloses a lens system for aberration correction and control in an optical system. The

patented system includes a pair of bicubic phase profile optics, each an inverse of the
other. When in perfect registration, the pair of optics produce a null wavefront and do
not effect image light passing therethrough. However, translation of one optic relative

20 to the other along one axis results in cylindrical focus (or de-focus) along the
particular axis of translation (cylindrical focus or de-focus produces such focus or de-
focus occurs only in vertical or horizontal strips, not symmetrically about the optical
axis). Translation along both axes produces variable spherical or astigmatic power
which may be used for wavefront correction or for a controlled aberration source.

25 US Patent No. 3,583,790 of Baker, issued June 8, 1971, entitled
“Variable Power, Analytic, Function, Optical Component in the Form of a Pair of
Laterally Adjustable Plates having Shaped Surfaces, and Optical Systems Including
such Components” discloses an optical assembly that uses at least two refracting
plates. The plates are arranged generally perpendicular to an optical axis and adjacent

30 to each other in a fitted orientation. The plates have quintic or higher order surfaces



pl ates. The plates are arranged general ly perpendicular to an optical axis
and adjacent 30 to each other in a fitted orientation. The plates have

qui ntic owohBghmen or der surfaces WO 03/ 050609 PCT/ US02/ 39B€T/USh2/89381 ar e
relatively novable laterally in such a manner that provides a zoom function
within a lens system The plates help correct spherical aberration within
the lens system The above-described US Palfent Nos. 3,305,294 of Alvarez,
and 5 3,583,790 of Baker are hereby incorporated by reference, in their
entirety. It thet atecdatiiiehgingvable hlgratt inafich heahnerehitipdovitles DFRW fRcBon

f ocusi ng systeqL fqr use with a_camera which overcones the |imtations of
the prior art"'UH 3 lenssystenie L isgjlates help comeet sphesisel absrretionpwishindes kens ocusi ng
system for e th a canera which allows select regions of an inage frane
to be purposel'y de- 10 focused in a controlled and efficient manner. It is
anot her obj ect of the iTHwesitbivededcribpd Ui Rigend Nopes;3@d,2%f 6 EEkaredemiqgce  for
use in photo whi overcones the limtations of the prior art.
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of optical sherusephiilt esahbatwldeanotecdnidseh@limitaibiBRragssiomath respect to

each other to adjust and alter the field curvature of the optical system
This changing of the flf & aothgr okiewiod theringension e pravide ofochvngisystanoie

particul ar si ' e field of. viewis controlled.through
mani pul ati on u%? w{?{l}ga %%é%?%ﬁg;@égk \?\? 1%‘%1][ rF%g%secgftantlglag%ﬁ!ﬁm&t%g? P%ﬁ&seﬁme-f ield
of viel@ The facwad tf a tattetled and BEicleapeshidroned to any point within the

field of view so that the area of focus can affect the inmage |ight
coinciding with that pdfisiagathgr objegjiosihe imhentiohéaproyidetaespeaipkeffacefdevabl y

Phe camora bogy ana PREESEE) Bhfns Elne®: Tdminisetalewthsatloen ol torod,
by the shear plates is then transposed to the canera body by a relay |ens
and recorded by filmat the primary fihn plane |located within the canera
body. The enWﬂMt emthat is suitable for
15 An optical system is provided for allowing regional focus control. The
system uses a variable power optical component, such as a lens, a piece of wavy glass,
or a more complex pair of optical shear plates that can be laterally displaced with
respect to each other to adjust and alter the field curvature of the optical system. This
changing of the field curvature creates an area of focus whose particular size and
20 ~ shape within the field of view is controlled through manipulation of the shear plates
with respect to each other and the field of view. The area of focus can be repositioned
to any point within the field of view so that the area of focus can affect the image light
coinciding with that particular region. The shear plates are preferably positioned at
the intermediate focal plane of the optical system, between the camera body and the
25 taking lens. The image which has been altered, by the shear plates is then transposed
to the camera body by a relay lens and recorded by film at the primary film plane
located within the camera body. The end result is an optical system that is suitable for
a camera wherein regional focus control is achieved, regardless of the depth of field of

the camera taking lens or its aperture settings.
30



a canera wherein regional focus control is achieved, regardl ess of the
depth of field of the canmera taking lens or its aperture settings. 30 WD
03/ 050609WP@T LB/ 39367 8 BRI EF DESCRI PTI ON OF THE DRAWPREI'SPY/$3671 is a
side view of an optical systemin the formof a canera including a canera
body, a relay lens, and a taking lens, the relay Iens being in partial
section revealing sone detail of shear plaes, according to the invention;
5 FIG 2a-c are plan views of |ens systens for the purpose of explaining
how shear plghesrPESCRIFEIGN O THH DRAWINGSel d curvature of an optical
system when “tThey are shifted, according to the invention; tFIG 3is a
representative plan viBi§.dfis aside&ley @Eanﬁmwabﬁysfgﬁﬂadﬁ?@aﬁno AHFETEH wher ei n

hat ching represents an area, of f | ; iq110
accor di ng tolnfﬁlglﬁgr‘?\f@melr%ﬁ?dyﬁ El%ﬁlﬁ% ag{ﬁlgepre %ﬁ%’gitl%{/e yglé%ﬁge\}l?ge)%%‘maé field
of view of ap. A i&BAlingSWEieRIRtMlf offshéhr platess Bsordigg & themveatiowi r cul ar area of
focus, according to the invention;, FIG 5 is a representative plan view of
a fi e: 8 of vi ewf 011: an Bl§i.i2eal are plan aigvor offfens, syatems ﬁ@vﬁlﬁg‘l@oﬁﬁ%"@l&@%t ral
circular area o ocys, according t.o t I P on. L E i

3 phesf DU 6 Th P dRb e P B o Bt s e

representati _ of "View ystem of Fig.

5, showi ng ath%ﬁrhfe's,h?ﬂf@', h&@rcﬁﬁgﬁdtﬁgi@eﬁﬁ@ﬁ;ar area of focus, according to the
i nvention; FI 7 1s a perspective representative view of shear plates,
detailing a 20 hori zoRiGI3 isiameprofentiitivp peoenen et 2 fipld dpiew af angtcabng t he

area of overl ap, i 1 t he i i on: | i i
vi ew of shea?ysgql%?"gg’f%g"gfé{‘]“g?lﬁlg Wﬁreé‘%}f!%%%%%é?gqcugk%%&gc%fﬁg%g (gft:{g%ésgit In\g;et 0

the inyenti OQécoFng?gtogth.b?m%nﬁ@rEresent ative view of a field of view of an
optical system , wher el n hatching represents an area of focus, ,s{mwi ng a

full area of focus, acEiE.diisg representative plan view of a field of view of an optica

system of Fig. 3, showing a central circular area of focus, according to the invention;

FIG. 5 is a representative plan view of a field of view of an optical

system of Fig. 4, showing a smaller central circular area of focus, according to the
15 invention;

FIG. 6 is a representative plan view of a field of view of an optical
system of Fig. 5, showing a still smaller central circular area of focus, according to the
invention;

FIG. 7 is a perspective representative view of shear plates, detailing a

20 horizontal line of displacement, the optical axis and the area of overlap, according to

the invention;

FIG. 8 is an illustrative view of shear plates, detailing a 45° line of

displacement, according to the invention;

FIG. 9 is a representative view of a field of view of an optical system
25 wherein hatching represents an area of focus, showing a full area of focus, according

to the invention;

FIG. 10 is a representative view of a field of view of an optical system
of Fig. 9, showing a vertically centered rectangular area of focus, according to the

invention;



to the invention; FIG 10 is a representative view of a field of view of an
optical system of Fig. 9, showing a vertically centered rectangul ar area
of focus,wassosmdng to the invention; WO 03/050609 PCT/ UB02/tB888867 9 FI G
11 is a representative view of a field of view of an optical system of
Fig. 10, showing a narrower vertically centered rectangul ar area of focus,
according to the invention; FIG 12 is aYepresentative view of a field of
view of an optical system 5 of Fig. 11, showing a narrower vertically
centered rectangul ar area10ois £ eprsentativeorielvofa fiehl afhaew of emppienel sysfa@® 13 is

an illustrative view of shear plates, detailing a |ljne of . displacenent
that may varof Higtl@eshovong aﬁ@lff%er'veﬁfé‘@gb’(ﬁ@ﬁ@refléecttﬁgu’aﬁ@%qfcg?ﬁus’%rc&’r%% is a
representative view.of a field of view of an optical system 10 wherein
hat chi ng reptf’gl%eelm’%nhe?ﬁl’ area of focus, showing a wide ellipse shaped area of

focus, according to theG.nyend ipfiseithiBre Vibwiof adieldpiweeof ab bytcal sysiennf a
field of view of an optical system of Fig. 14, showing a narrower,.taller
el |i psg shapeFigridashsiwingenerronecysridsatly cegereddecty Bl 19@isHcEotding | 5 5
representative view of a field of view of an optical system of Fig. 15,
showi ng a natPﬁl?.) % | er el li pse shaped area of focus, according to the

invention; FIG 17 is mQ eprieseNludirathe wivewf Sfeapplhics] dbtaifinya Eine of an
optical system of Fig. 16, showing a narrower, taller ellipse shaped area
of focus, acdisplacenaent that ey vaxy tietiveantQ cnd 451 Gaccpedipg tothg IBYPIYPRY of a

G spl acelrent cart| 200 shoyig, 54tk By MIGH BLALE RIS ASHSs,
G e R S e e
focus, according to the iﬁvention; pse has been rotated within
FIG. 15 is a representative view of a field of view of an optical system
of Fig. 14, showing a narrower, taller ellipse shaped area of focus, according to the
invention;
15 FIG. 16 is a representative view of a field of view of an optical system
of Fig. 15, showing a narrower, taller ellipse shaped area of focus, according to the
invention;
FIG. 17 is a representative view of a field of view of an optical system
of Fig. 16, showing a narrower, taller ellipse shaped area of focus, according to the
20 invention;
FIG. 18 is a plan view of a displacement carriage showing details of a
shear-plate mount, servo motors, and an outer ring gear, according to the invention;
FIG. 19 is a representative view of a field of view of an optical system,
showing an ellipse shaped area of focus, wherein the ellipse has been rotated within
25 the field of view about the optical axis, according to the invention;
FIG. 20 is a representative view of a field of view of an optical system,
showing a rectangular shaped area of focus, wherein the rectangle has been rotated
within the field of view about the optical axis, according to the invention;

FIG. 21 is a representative view of a field of view of an optical system,

30 showing an ellipse shaped area of focus, similar to that of FIG. 20, but wherein the



25 the field of view about the optical axis, according to the invention;
FIG 20 is a representative view of a field of view of an optical system
show ng awpeswssgul ar shaped area of focus, wherein the r@crarsgt/asbhas been
rotated within the field of view about the optical axis, according to the
invention; FIG 21 is a representative view of a field of view of an
optical system 30 showing an ellipse shapéd area of focus, simlar to
that of FIG 20, but wherein the WO 03/ 050609 PCT/US02/39367 10 ellipse
has been r epadlipse bagbecnaepositidied ceai eff-cpaenpoini wihia thdBellliothibwgfacotir@ive
according tq the invention; and FIG 22 is a representative view of a
field of viek 8t BHeHON; system . showing a small circular area of

i b € . i4iQped withi he field
of vibw 1o an of f-cont oy obor o+ WP rarRarvafe F RRB A0 of il MRl WGtet "t e

invention. DiEhéwinsDa BRSCHIrETkNeAbT btls, RREFFRRRERENBIIMalbeerReI €rring to
Fig. 1, a canerga 10 is shown, including a canera body 12, a relay |ens

assenbly 14, Pesdoned withinghe gkl of gievciony eff-sertsr point vaithin thekfigld of wiew, 16 10

may be conventigpal ’toﬁﬁvﬂf ﬁbni n the preferred enbodi nent relay |ens
y

assenbly 14 is gefiera ased on the relay | ens described in US Patent

No. 6,167, 20 DETAHEPDESCRIPTOONOO FYIHE FRIECRRRY BVMBODIVARFEND!I y 14 is
used to create an internedi ate foca pl'ane 18. an 1 mage enters taking
lens 16, the image is fReferingdehided, oeameere he is shownnipdluding afwwlra;]brb@nb?, 18.
Access is prqui h sl qt_.ar. nel . (pot shown). .in ., t he usi ng
of rel ay Ien%ﬂgfsagﬁejeﬁ%lgéscé .l}(g‘l}, apﬁsaet%lpggeﬁnglg.aﬁa@tev yll%aa@t%gpgé@@q nd
modi fiEr's at ridyebeaxvadéntRAb) hoRbvd 0aUse éﬂefe@red efbol e RAISS Eﬁéjés%&ﬁblgg‘&%
plane 18). The inconming |ight would then be "relayed" or refocuséd to the
awai ting fil genwelay kased ah the ielayHenssizawited o thp PezenaiNo hd 6/ADG o6Hylen) arair y
filmplane 2% (flescribdi

i ncom ng i naggmAng)(? WHTIREST ¢ Ble@y #J%’S Egsz’?g@%w]&&gé‘%%r?‘irz g%‘? g‘kéﬁ%hﬂ?@é"gé
cor o o L PRITRORS AL G4 St 0" 8 B LW 0
subj ect as alpammadizig ,fOC@lgpla@e 15t Aochse s paovidebihooughfaestdt,or paned énatlsbown) in

15 the housing of relay lens assembly 14 for inserting a variety of image filters and
modifiers at the exact point of focus (i.e., at the intermediate focal plane 18). The
incoming light would then be “relayed” or refocused to the awaiting film located ‘
within the camera body 12 at the main or primary film plane 20.

As described in US Patent No. 6,167,206, altering the incoming image

20 while it is in focus allows for greater modifying control of the image. Modification
may include merely adding a colored filter effect to the image or altering the image
light to convey the subject as a painting, or to introduce a mosaic effect, or as also
described in US Patent No, control which regions of the image remain in focus, and
which regions are forced to become de-focused, or “degraded”.

25 As defailed in US Patent No. 6,167,206, a flexible screen is located in
the immediate vicinity of the intermediate focal plane and positioned generally
perpendicular to the optical axis. The flexible screen would be selectively deformable
in a controlled manner along the line of sight (optical axis) so that select portions of

the screen would extend beyond the “depth” of focus of the intermediate focal plane.

30 These extended portions of the flexible screen would receive the image light outside



described in US Patent No, control which regions of the image remain in
focus, and which regions are forced to becone de-focused, or "degraded".
25 As detwDloa@siond US Pat ent No. 6,167,206, a flexible screem/uss2/ssent ed in
the imediate vicinity of the internediate focal plane and positioned
generally perpendicular to the optical axis. The flexible screen would be
selectively deformable in a controlled mhhner along the |ine of sight
(optical axis) so that select portions of the screen would extend beyond

the "depth" pé aégme usfoels biewbalieheresli atae fapials ofderfecusaDinTigedghextlended
portions of the flexible screen would recejve ghe iqﬁgﬁvli ht outqug WO
03/ 050609 PawsuiSndapysisd and madiieddasen worldhsaglevehiy tho tia e ARBYPEEat e

regi ons of derfocysed | Licghtor i &m [ neh ARditfched
i mge mouldlﬁgnglgﬁgﬁg?@ﬁf 8ﬁ$?fﬁpﬁ5|né%ggg@ggggggggng Iaggng Iensé% SO

that the filima0f ok dectasaey thowidthed ettt sdhendegr aded and nodi fied image,
as dictated by the defornmed flexible screen. 5 In the field of photography,
controf of light is evirtye Apldgf phetastenby, capiroliafyishiis cypyiune. aBE Msnl y t he

focus of an SR AL LoAnads, oAb SeLRCls hSgLansputs Blbddietcaidiizanaut o be

very desirabft ove-descri stem I

di scl osed i ngldge Raukibe Wy d6sirhbie. 2Q6hisway) e Boveadegcriladisybtemf(odinhds ,
creating such a flexible screen that can be repeatedly deforned over a
| ong peri od difcloseren WSt Petaro Nie §i 168206 bviewld be yerstusefid, hoskevph siratipgsysa 2

difficult. Ip response.to this effort .t r0\VJ I : control,
as descri bedﬁ?’ﬂﬁ? SR m*?gﬁlarnrz}feere%‘?%%ﬁ%iigﬁ%ﬁedg%\q{egﬁtl °I{§§% :nlgg g){f flfél(r%wgh pai r of
vari abfe- povglsiroPtditall of R RRR pEovieRo Be difibEar Intdoase B32his24brtas erovide

positioned at the internmediate focal plane 18, in place of the flexible

screen syst ergiesidobirechritil, @sdeseribedin this imgiedie pogisions] gxent spplcation, a

i abl e- -~ opti. deyel by, L. :
o oo DOl Stargler SR Bt B Sheat Pves 24 24 et Bt
an exact | n%l%%lﬁ[@rﬂ?&ﬁi&@ @1 bhge 08 B8 placd BB IRk B scéthGhstaineles@ibedibed i n US

Pat ent No. 5,294 (previously incorporated by reference) are generally
positioned PaepeNaiocld7:206t 0 an optical axis and nay be independently

displ aged (1aterally apd 11,20, 0pROSLAD GLLLCLLONTh: 5% AlRlopeh YL 3 0n0 the

Alvarez and includes a pair of bicubic phase profile optical plates, one plate having an
exact inverse shape of the other. The plates, which are described in US Patent No.
3,305,294 (previously incorporated by reference) are generally positioned
perpendicular to an optical axis and may be independently displaced (laterally and in

20 opposing directions) so that light along the optical axis is influenced, in varying
degrees, in response to such plate movement, and in relation to the magnitude of
lateral displacement of the plates.

The present optical system preferably uses a variable power optic at the

intermediate focal plane 18 (see Fig. 1). The variable optic may be as simple as a

25 piece of optical glass (or plastic) with a particular shape (such as a lens or a cylindrical
element) or may be more complex, such as the variable power optical plates (what is
referred to here as “shear” plates 22, 24), similar to those disclosed in the above-
identified US Patent No. 3,305,294. Although, a great deal of this patent application
refers to shear plates as the means to control regional focus, it should be understood

30 that any of a variety of variable power optics can be employed at the intermediate



degrees, in response to such plate novenent, and in relation to the

magni tude of |ateral displacenent of the plates. The present optical

syst em prwbDasablegs uses a vari abl e power optic at the int@ecmasoasset ocal

pl ane 18 (see Fig. 1). The variable optic may be as sinple as a 25 piece of
optical glass (or plastic) with a particular shape (such as a lens or a
cylindrical elenent) or may be nore conpl &, such as the variable power
optical plates (what is referred to here as "shear"” plates .22, 24),
simlar to tHoeéphinsdBdsedaiercontnellehbstertiondeith fiag theDeRBEE L coldro]l focus
3,305,294. Although,.a great deal of this patent application refers to
shear pl at es "8 th’é’&géo‘{téhecfgﬁfif[’gl"le?’vegi onal focus, it should be

understood 30 that any R | | e Hole1§l can, be
enpl oyed at the interne ieat g%agégﬁ%%@%%ﬁﬁgﬁ@gﬁg s%%p? %@%‘F S]ﬁefaﬁne 18
to create complatedl ik adt whicstsaryttoan ubiérstandiny of therintativs eBadlosie@nilatehat @cus

e fjeld, of view The determ nation and manufacture

regionglly throughout t [
of theaS]parti E%HI%QC,S%E’QB@ dredetrsmited shapehatiia defingd hyta presslestesipplynomial

under st andi ng,@fiohHBvindue9a- | a . ing 'sura%ace of
or edet er mi ned shape ﬂ?gt erl{bté&%gft? ne%ég&g@%ﬁﬂgg@egcgggesﬁggﬁgﬁ?‘g’l a5 @ftat i on
havi ng a nonpiateistisemllyfdisplaceéasth réipbétho erdestherigolesearidesr gk @w. as each
plate is Iateragley di SP| aced with respect to each other along a variety of

lines of di SpPheenen: theoptica sharaetrrigics ofimeseiliahf passioe thueugl Heigpticalpassi ng

t hrough the i.Ca ik ncludi ng. t akj l,e 1 t he shear tes 22,
24 and rel ay eéﬁg%ﬁﬁ“ﬁ?@ttgﬁl&:@g&g%ﬁg’%eﬁ p#’ﬁ% 2ge§{|ap$;%1a¥,§pﬁg lﬁﬁﬁlﬁ‘%‘rﬁe
used tld the anddrtragetinf virheon kol ognsaiierthé Advaanit bPitkipheidep@hengl focus

t hroughout the inmage. Shear pates 22, 24 illustrated in this™ provisional

patent appl i EgRtrdhngregiangbipcunthroughertithe inagee Sherrqupss 23f 24 Hisirateéit thin,  and

relative nov At i.t.1 oni of .th tes. The actual shape of shear
pl ates 22, g%&%?gm@%%}%ﬁﬁg%g Pﬁéﬁ%ﬁ%@@egﬁﬁ@%@@? q1gyenty ?fé({ shown
in the shear rﬁ#t%e&ﬁoi&neni@ﬂd%o_ﬁﬁbﬁﬁ% e Plate@3THOEb 1 dhdde (R%E%'?PIM-ZZ,
3,305,294. As illustrated in Figs. 2a, 2b, and 2c, |ateral displacenent of

shear plate 243 gprarompdgrestd ingludésesurfatasimilaio thhishbwodh theeshgirplatts ohe

vari ailse opt {ed G¥ No®N)s451700 B84 U Bk fo. 3308804 ned bY:

As illustrated in Figs. 2a, 2b, and 2c, lateral displacement of shear plate

22 with respect to shear plate 24, the focal length of the variable optical system will be
shifted, as defined by:

20 ’ Shift in Focal Length = ((n-1) /n ) (¢)

Where n is the index of refraction of the particular material of the shear plates and,
where t is the thickness of the combined shear plates at a particular point (e.g., along
the optical axis). As the shear plates (22, 24) are laterally shifted, the combined
25 thickness will vary, and therefore, the focal length of the shear plates will shift and the

field curvature of the optical system will be altered.

The invention uses this shift of focal length to create controlled regions
of focus within the image.

There is a problem associated with using shear plates within the optical

30 system of a camera. As the shear plates are laterally displaced (with respect to each



20 Shift in Focal Length = ((n-1) / n) (t) Where n is the index of
refraction of the particular material of the shear plates and, where t is
t he t hi ckwes/08fc04 he combi ned shear plates at a parti cul aPCpaisnt/3q3e7 g. ,
along the optical axis). As the shear plates (22, 24) are laterally
shifted, the conbined 25 thickness wll vary, and therefore, the focal

| ength of the shear plates will shift and the field curvature of the
optical systemw |l be altered. The invention uses this shift of focal
length to cr etitee), nontniyid thel facebpainisof thd sHeacplatevidpositiohd(ak AB@eibed HIRIVE),i S a
pr obl em asso%i ated with using shear ﬁl ates wthin the optical 30 system of
a camera. As°phuhaippicalgharactoristies f fhepvral] opficehsvateatiatelsorpliersdpach as 0 each
WO 03/ 050609 MPORL 1/ - 1. S:the f i nt. of the
shear pl at esﬂli’%gsé/gm ti 8{1;% (%lvs? e@%gﬁ ﬁée%“’ﬁg%&%@?&e@u‘% Eo% %%rg)c. gibl}elq}%?ntmn

charact eri st campedsateh doralieseabdondprly atibts Dy utifiting 6that sRtical ddhiRmhents Wathi@s
t he ov_esr all focus, and overall nmagnification of the system (i.e., zoom. The

i nvent Pon cm%s_é@ef”diﬂ reladeiodateh displpcementof shesy phdgs s Rhgvitchisr
opti cal COWQH@%@%@%%"@ gfé@%iﬁ@%’aﬁal systemin relation to | ateral

di spl acenent o ates , Wwhich is wunderstood by those of skill

in the art. As introdugednabined abdvglFigui SEHOWE adadddfishedr piiiessn phat es 22,
24 positioned at the internediate focal gl ané 18. Shear plates 22, 24 are

preferably Retifensd ahtheriptermpdiatedoesl nlgne 8+ Rhear piadss 1234 ancepreferablich a

manner t hat -or._ 10 .ei ther nual ,(t hrough,actions .b he camera
operator) or ﬂ{zg{l}ﬁ %gana llfﬂén hehhrocl)ll%fg Oﬁg&églg‘& lé‘iﬁﬁp\}%g‘écé]ta(ﬂ??ﬂ%)th%éﬁ%‘?% or

di spl d6enent eidtier beintalsii@8gPAcofs By the24mer\GRFatdY) 8t 8ftoRdtic Aftroudh Powered
preferably laterally displaced in a controll'ed and accurate nanner so that

the novementrieT aceaiersy ésnl ditpdacemient efjhotinstont plats, 220 phoSheny plaws2gder al | y
Referring t o Eipeieao R MRS Ticot Rl i oira e ShlBroscunructirodhd By vi ew 26
Ui cw and. | no ot nor vl o o e R T R el Gl L et st e
areas of focuemedately adiaqeatiod e intsrmérbatofodatplans§Sx em in this case, the
entirqsfield of viewl ﬁe%err]riglgo ,[((:)Lﬁg.aar’l% square is shown which represents a field of view
26 of a camera along an optical axis (which is perpendicular to the field of view and
not otherwise shown). The hatching shown in Fig. 3 represents the areas of focus 28
with respect to the optical system, in this case, the entire field of view is in focus and
the image focus will depend on the focus of the overall system and the relative
20 placement of the subject within the field of view. In other words, the field of view
shown in Fig. 3 is illustrative of a conventional camera optical system.
Referring now to Figs. 4, 5, 6, and 7, as shear plate 22 is initially
laterally displaced with respect to shear plate 24 (along a horizontal line of
displacement), as shown in Fig. 7, the area of focus 28 of the field of view 26 changes
25 by becoming somewhat circular, symmetrical about the optical axis (i.e., centered
within the field of view). With the shear plates 22, 24 slightly laterally displaced, the
image light passing through the optical system will include focused regions that are
located within the area of focus 28 and regions that appear de-focused (or soft) that

are located within the field of view 26, but outside the area of focus 28.



the i mage focus wll depend on the focus of the overall system and the
relative 20 placenent of the subject within the field of view In other

wor ds, thwofises@onf view shown in Fig. 3 is illustrativePofi/sowsaseenti onal
canera optical system Referring nowto Figs. 4, 5 6, and 7, as shear
plate 22 is initially laterally displaced with respect to shear plate 24
(along a horizontal line of displacenent)]4as shown in Fig. 7, the area of
focus 28 of the field of view 26 changes 25 by becom ng sonmewhat circul ar,
symmetrical about the @fincmbsiail® rhignitude 68BtcRl] @tkplatkinBitbisher bied g of
view). Wth the shear plates 22, 24 slightly laterally displaced, the

i mage |ight padsiesrpct Wr%?@@‘tpltltﬁé‘lo%tﬁh@‘ém in§ig dnthesize of sl aneheo Foous98d regl ons

T ocueed (AU, BBl G RaBR PR RS o DR ABREST,
out si de the #igadof, ahacﬁui:ozl&olﬁﬂ@tﬁéél%@ﬁﬁ@aﬁmmzlzg%ga&dleééloﬁys éhQﬁéﬁaS' ng

t he magni tude of | ateral displacenent of shear plate W th respect to
shear plate ZHlcaldo apigring reammg! fopus eqmirobphie @ﬂlnﬁlheapapdasysiﬁmf @@ataern&le

becones snal | i.nt ai ener al |

i|lustrated |O§£e %;Par%é %gfoqu&g figen qsltltsb?q ﬁr‘?g e é g o1 Y"Hléﬁg’reea of
focus 28, re@amﬂibﬁﬁt@ 1fabld 15 r8108RE tHeSirén GFibélsGRbwheedBLSYIRthe' R gpal focus
control of the canera optical system Furthernbre, onceé an area of focus

28 has been &ivalsincs iephqtpgrephy, diessbiat(os hbjoety) thit areingérdietiéo belasforabire: t 0

b ble t | t f. th h t the field of
Vew i nce TR RETBIPARYET e e it RsMeUHAS B yies: ST ErARDIS S e e ¢ 0
be i n 1f0ocus phetoghphy BARESS &l irhakel FGRERH 8F pdd Fe1ﬁ§lml§1 aQfad D&eld \%agltn%f

view. For exanple, a director of 10 photography captu es an I nage
crowd of peoplt@ﬂﬂh@qa&dﬁtﬁgterEauleadmg@sth]w ¢myd. aVith ﬂndbcmhtro]knﬂthe
ot herwi se bl endi s control of th

he fo

present opti ggﬁseré%g lg?hsyttﬁ‘@ tgtle[dgg?t@; 036’¥H5tft1? ?)ﬁhe&’f gla{qqg%%%prthgq at es
22, 24 so thaley a?é‘%rﬂ[}ﬁdﬁﬁﬁc%ﬁ% kﬁéaﬂ:‘ A, z’(};Brtﬁch?c lﬁr f‘o@e?&rp geus 28
that is circular, for éexanple (simlar tot e shape an ize o
woman' s faceISlmmlc‘re thhshashap@smﬂdf&mmnm‘nstﬂaee)lb)naed& shﬁpéﬁMze?c&thé
est abl.i.shed, the ced S ate 22, 24 can_toget her
(Wi t hodt chaﬁ‘”gei"‘r?é BRS¢ et Htesfgtpi@&égre P et alpica 2ai 24hian BRI el d of
view so  thapyfiit @ﬁﬁ%nﬁg thEi??él&l\%ad'istﬁgcefd%Hﬁ%'erlﬁ%ﬁ%ﬁh?n HVGAFH QB the
i mge that the director

that the area of focus can be repositioned to any region of the image that the director

desires to be in focus, for example, over the face of the subject of significance within
the crowd. The resulting image reveals a crowd of people, many of which are within
20 the depth of field of the conventional camera optical system, but only predetermined
and specific regions within the depth of field are in focus, in this example, only the
woman'’s face is in focus, perhaps to direct the audience to the subject and to thereby
carefully orchestrate the emotion of the scene.
Prior to describing a preferred embodiment for repositioning the shear
25 plates 22, 24 throughout the field of view, it should be understood that so far the shear
plates 22, 24 have been laterally displaced along a horizontal line of displacement
(that is a line of displacement that is perpendicular to the optical axis and generally
horizontal) and that lateral displacement along this particular line of displacement
creates a generally circular area of focus 28 that is symmetrical about the optical axis

30 within the field of view. It has been discovered that an area of focus 28 having a
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Referring to Fig. 13, it has further been determined that when shear
plates 22, 24 are displaced along a line of displacement that is at an angle closer to
horizontal (but greater than 0°), the shape of the area of focus 28 becomes elliptical,
20 wherein the major diameter of the ellipse is vertically centered about the field of view
26. How the area of focus 28 changes with changing angle of line of displacement of
shear plates 22, 24 (with the shear plates 22, 24, located in a non-registered position,
for illustration) is illustrated in Figs. 14, 15, 16, and 17. For each angle of
displacement, the area of focus 28 transforms from an unaffected area of focus
25 (wherein the area of focus 28 fills the entire field of view 26, as shown in Fig. 9)to a
particular shape, such as a narrow ellipse, and will then alter the size of the area of
focus 28 (while maintaining the particular shape) getting smaller as the plates are
further displaced from each other along the particular angle of line of displacement.

As the angle of the line of displacement increases from 0° to 45°, the

30 shape of the area of focus 28 transforms from being generally circular (at 0°) to a
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46, one on each side 44) includes a pinion gear 48 which is positioned between each
opposing rack 42 of each shear plate 22, 24 on at least one side (but preferably both
sides). The arrangement is such that as servo motor 46 activates (as controlled by
appropriate drive circuitry that is understood by those skilled in the art), pinion gear
20 angularly displaces a predetermined magnitude and translates its rotation into linear
displacement of the opposing engaged racks 42. The result is that servo motor
controls the lateral displacement of shear plates 22, 24 by displacing both shear plates
22, 24 simultaneously within shear-plate frame 40.
Shear-plate frame 40 further includes a projected rack 50 which
25 engages a pinion gear 52, which, in turn is secured to the output shaft of Servo motor
54 so that as servo motor activates and rotates pinion gear 52, engaged rack 50
linearly displaces the entire shear-plate frame 40. This linear displacement of shear-
plate frame 40 is independent of the lateral displacement of shear plates 22, 24 and

will not alter the relative position of shear plate 22 with respect to shear plate 24. The
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plate 60, onto which another servo notor 62 is affixed. In this case, the
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shear -pl ate Dsameriinb@r 525A4 Servb hididr¥2REf be selectively activated, using well
known controlling circuitry (not shown) to re-position the established area of focus 28
to any region within the field of view 26. Other mechanical systems can be deployed,
as understood by those skilled in the art without departing from the gist of this
20 invention, to establish an area of focus of particular and predetermined size and shape,
and then to position that particular area of focus to any region within the field of view.
Figures 19, 20, 21, and 22 illustrates various shaped and sized areas of focus 28 that
are positioned at various locations within a field of view 26 and further angularly
displaced. This shows how the areas of focus can be transformed and oriented
25 according to the particular needs of the director and/or cameraman to create the
desired focus or de-focus effect.
Furthermore, additional mechanical operators and linkages can be
introduced to allow the line of displacement of shear plates 22, 24 to be varied
between 0° and 45° from horizontal so that other shapes besides circular can be

30 formed, including elliptical and rectangular, as described above.



to the stationary ring gear 64. Wth the arrangenent shown in Fig. 18,
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, systems that rely on optical ir,naging may benefit from the p.resent system.

15 In the application of the present system to motion picture cameras, a
touch-pad type cursor control can be used to allow a director to control (through
indirect activation of the servo motors, described above) the size, shape and position
of the area of focus 28 within the field of view 26, as viewed on a preview video
monitor. The director (or cameraman) could then create an area of focus within the

20 field of view merely by touching that corresponding area on the touch pad controller,
and then move the area of focus by merely moving his finger across the pad. This
would allow the cameraman to easily track the subject as he/she/it moves across the
field of view 26 during shooting a scene. Also, two fingers contacting the touch-pad

. would generate two areas of focus, and so on.

25 | Also, transducers of specific frequencies may be introduced to each
actor within a scene, for example. Known identification techniques can be used to
track each actor and thereby maintain a created area of focus 28 on a particular subject

(actor of a selected frequency) automatically, as that particular subject moves

throughout the scene.



The regi onal focus controlling system described above maybe used in any
of a variety of optical systens, including caneras of all types, such as
still, 35wommiosesedi um format, |large format, and notion pi CCHMSOL3IIET as.

Al so, nedical systens that rely on optical inmaging may benefit fromthe
present system 15 In the application of the present systemto notion

pi cture caneras, a touch-pad type cursor dBntrol can be used to allow a
director to control (through indirect activation of the servo notors,
descri bed above) the si&Bp, gipagpeiatencbngosdrtcontrolliog cirhigtrpweall kiowmcnd nds
within the field_of view_26, as viewed opn a _preview video nonjtor., The
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across the pafiniteibgions wbdd-fbcas withintthe fieldrafvievan to easily track the subject
as he/she/it noves across the field of view 26 during shooting a_scene.
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enpl oyed to control the above described regional focusing systemto create
finite areas of focus within a field of view, or alternatively finite
regions of de-focus within the field of view 5 Finally, further regional
focus control is contenplated through the use of three shear plates, lying
adj acent to each other, wherein the two outer plates nove together in one
direction while the mddle plate noves in the opposing direction.

Simlarly, four or nore shear plates could be used wherein various

conbi nations of plates can be displaced in opposing directions to create
ot her i mage-degradi ng effects.



WO 03/ 050609 PCT/US02/39367 20 Cainms 1. An optical systemfor providing
regi onal focus control, conprising a canera body, a taking |ens, and

vari abl e wowatswpt i cal nmeans positioned between said canmeca/usozydand
taking lens for creating a variable area of focus within 5 a field of
view. 2. An optical systemaccording to claim1, wherein the area of focus
is variable in size and shape. 10 3. An optd0cal system according to claim
1, wherein the position of the area of focus with the field of view can be
noved. 4. An Qhiimsal system accordi ng to claim1, wherein said variable
power optical neans is positioned the jnt errredl ate focal plane of the
optical 15 system 5. Af opt pagptig s%ﬁmafewpmdﬁgewoeﬁ FsIConfiRkr ei n sai d

vari abl e t
aspoct 1o eaniiuls StulRRRsaf ¥TRLLE Ko 0 BRERE pel SRiPEMhallolled
wher ei n sai d béteaen plidtascrabedpasd takimgéehsebr ¢rbstirigd etrimbit ateof focad withiane of

the optical system
5 a field of view.

2. An optical system according to claim 1, wherein the area of

focus is variable in size and shape.

10 3. An optical system according to claim 1, wherein the position of

the area of focus with the field of view can be moved .

4. An optical system according to claim 1, wherein said variable
power optical means is positioned at the intermediate focal plane of the optical

15 system.

5. An optical system according to claim 1, wherein said variable

power optical means comprises two shear plates movable with respect to each other.

20 6. An optical system according to claim 5, wherein said shear

plates are positioned at the intermediate focal plane of the optical system.



