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10 CROSS REFERENCE TO PRI OR APPLI CATI ON This application clains the
benefits wh oBloSicoPat ent Application No. 60/338,933 fil edpPDrasobssse7, 2001
which is hereby incorprated by reference inits 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 canera. b)
Description of the Prior Art During the past century, since the invention

of the still-type film canera, photographic technol ogy has introduced nmany
different types of caneras, 25 usually identified by the format of film
used. Today, for the nost part, three main types of still-type film

caneras.are commercially avail able, 35 nm canmeras (i ncluding point and
shoot t@pe canera, disposable caneras, single lens reflex caneras, and
rangefi nder type caneras), nediumformat caneras (including twin- |ens),
and large format caneras (including field-type and view type). These 30
caneras use one of at |east six basic systens of focusing: (1) fixed-focus,
(2) "zone-focus", ( rangefinder-type focus 4) twin-lens reflex ground
glass, (5) single-I éﬁkEﬂaﬁN&Fom %ﬁ?@M@ﬁ%ﬂ%@@B‘éEﬂW@%ﬁﬁé{eog

PCT/ US02/ 39367 In a fixed-focus canmera, such as a conventional disposable
type <canera, there is no neans to control the focus of the Iens. The focus
of thelbens iGROSS REFERENCEA (O PRIOR/APPIFCAION accept abl e focus at a
predeterm ned di stance (usually around 10 feet). This type of canera is
essentially a pin-hole canera with a lens. 5 Canera operators using

"zone- f ocus” ' | 1 he dj
between  he camor o RA L Rec 2y o e Repe e TS PR MBI Re SRR (e

focus of the filehDesembdrat 2001 whiddy i€ Greb icORrA6d P eefbRnéO@UE enditety.he film
pl ane of the camera.

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.



A rangefinder focusing systemuses an optical - mechani cal device that 10
produces two images in a viewfinder of the canmera. The focusing device

ef fecti veWp 03080604 i ons as adi st ance neasurer (or rangefi naerjusoo3dset p t he
operator determ ne the distance between the subject and the canera. In
operation, as the operator adjusts the focus control of the |lens, thetwo

i mages within the viewlhadwedifows cametr, suehpe @tcotventionalhlispokare typesubj ect i s
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focusing screen, the s 2 PRATEIOR Ysingy gongsFasp rqapnesRs et sfimye (Pt t he
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in today's canfermationfhicentrylphe fifcuf ofihsileng ss yisdt éra sudjecbiageirbéucepén &3cas t o
vi ew t he actual ifﬁgg that will be recorded by the film A 25 pivotal
mrror rests? et Iﬁﬁ’ﬂ‘PfdheP%‘?fﬁi ng image light and is used to direct the
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operator through an eyepl e carntera opera nay nanua

the asii st ofpratucestivoimbges in hatavdindgr 6§t eaheradThs fodusidgldetize bABdtEeHnt i |
the desired i mage focus appears on the focusing screen. The focusing
screen usual FYNGURRY dslistance saeasneh(or gangsfiaderblodiely the oppratsdetspaingttey i n
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the image |ight to continue to WO 03/050609 PCT/US02/ 39367 3 the filmgate
and film Thé&ad etherndesiesidsin fPens Whensthgagen e vérbouaidgpers re epe ingagequal

to thelgdi sta%&@ﬁ%%gggﬁng%? |l ens and the filmplane so that a viewed
e W

focus i mage e Tecorded in focus. This type of focusing system
al l ows the camera oper a f¥inlreflex SomidRh Bses ®o iRbticdl MhsEOGUSinaRligyst ment s of

the particular |lens before any filmis 5 exposed.

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



Finally, caneras that automatically focus include a battery-powered notor
drive unit that directly controls the focus of the particular |ens

assenbl y,werd/oxic09 | east one type of el ectronic di stance s@a3arsp2/3936h as
sonar, infrared, or phase-contrast. The sonar and infrared sensors
essentially determ ne the distance between the subject 10 and the canera
and then cause the notor to control the foBus of the | ens accordingly. The
phase-contrast system neasures the contrast of adjacent |ines of the
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i mage through 20 the I'éns nner e
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focus an imge evenly across the field of view as centered about a | ens
pupi | (or a denstene tRe af cleapnicndiptgngesseniotesueh aysongt, ipfraredhoripiaggeoaiagnt on
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di stange bet waethd daghep2RT e@bshist (R Mo} RCdontrbDhe feoRP IR leis dcebrelitpdy.o | ens
(having a large focal length, such as 400m) will yield a short or narrow

depth of fi ellhepbascdegmttasteysttmanessyres dwonirag of adiaseny linessafiths eemingn of an

object in the fiel.d of vie ei ng r.ecording in sharp focus. contrast,
the depth of lmﬁgee*léﬁé“fldén%waé > B !t}éls frgﬁgna(tﬁg\;? ﬁ(a%f_l ﬁ%ﬁ f§{> ]ilsvoefltb&seﬁg'_rt f ocal
l'ength, such as 14mm onvidfor? B karsras bOSBvieQainBiaks Bypi@lly 88 i kbhd Bclsing! |
essentially objects in the field of view W 03/050609 PCT/ US02/ 39367 4

(foreground apsiehadieyeiodiranised apprater(or dedssiviathafpadtivelyscontrol thpforueall, a
b
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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



5 thereby de-focused (which will effectively mnimze their significance to
the viewers), while a particular subject |located further fromthe canera
may be kewO odjosdsdn the depth of field and will be recordedTiusot/aases on t he
film O course, in this situation, the audience will "focus" their
attention on what is in focus in the image, the main subject. 10 Al though
this nethod of using the depth of field (cAeated by either the aperture
setting and/or the focal length of the lenses is quite effective at
directing théoraguslindrané backgrbnatd) bsing irgordeddasiiarp fodub e Tonkig @nd, tahdred®irhod
does have several |limtations  that severely constrain the director's
creativity. PRYCHSSHBERd oxarpige Wien appdictlsr s Gy gofienies puderthsuging ens

having md Qﬁ!% f t ) e tain.the
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focal | engt hscehegitybe effesiivdlyrtpushal vat figmdhs il of fieldy ficastangelasidween 10
and 20 feet. To achieve the desired selective de-focusing effect, the

direct or woulsrebxds-foersse §ivhich wvill sEeetiebrminamizedheit siguificarse to therviewers),

subj ect. Thi g4 (i, ni i i ce. requirenen ngt .easi.ly be net
dependi ng On%%?a%ﬁ%ﬁa}?@%?%?&gﬁe&ﬁ%ﬁ eéﬁlogn?geé’ta% egoélaggéﬁﬁq ,lﬁlt"ﬁgle)s/cene may
be | ocated wdédih bf feldeingwill®k reddidddin odd AT filth. OF c@itye, 9 1M situation,
close-quartered environment wherein the mnimum focusing distance

requi rement Herineienerewit Hpewse thej attsotien puvhetiinin focusingbe ahigeethe maini e set ",
or using sof%-ﬁ-&?usi ng techni ques. A common effects technique used in both

still and notion phot ography 25 to selectively de-focus or soften

sel ectliove regions of ambﬁgmmisaﬁetﬁg&eﬁusﬁﬂ%:dhs@@ﬁthtdf%ekﬁ@ea%fdb@zéiﬂhélnt%ucent
medi um such as tissue paper, petroleumjelly or a frosted gl ass plate.

The t echni quapdrives seéng andpnthatpcelength afitiedensas isrpite effectiveet tlirgeting thor
positioning it,. in.front. of).the c ra lens. Th ransl ucent ium

ef fectively e de ngaélé ﬁ@ﬁca{}gﬁ%ﬂ%ﬂna&e, t?‘@&f%?'?%oﬁioef ﬁﬁb‘?eselv?rﬁhgr%gﬁ@@rsi ng
the camera st f¥breleorsesilthi MA@tk Ledit30 | mge is softened, and
selected detail is diluted. Al though this de-focusing techni que WO

03/ 050609 PCT/ US02/ 3938¥7th§ abgvesaxamptea thesfifeetor imprldhaveteasd algnsbiving mid
de-focused regi ons of. an, i e frame, . t . techni que .requires substantial
set up(\ll[g i me pﬁgl8Pg Oé:aLIr?_B%tPF Eegg’ ?I‘F@ﬁgtﬁ’k’)got %ﬁfppéﬁe %SES §q.11?f"tﬂ’ts idﬁifo‘&?sfn@ref e _
shoot. Al'so, UirerthRedl) 16es Withdbdd foehtl 1Endils £QME Pifah flcBlide iiktgt,ect i ng
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



exact image regions to dc-focus, and is further difficult to reproduce when
a re-shoot 5 is necessary, or in such instances wherein the actors actually
nove w t wo oBlsoeszene (which is, of course, often the ca®ex/uset/3ue7 usi ng
this well-known technique, in each situation of a shoot, all subjects

| ocated within the depth of focus will be recorded in focus on the film
The director cannot create an inmage whereisn only one of two different

subj ects and/or 10 objects within the sane plane with respect to the canera
is in focus. i$ somewhad effectivées breatih@sofi de-dansetl @gionswfen dhage feigan f or
exanpl e, wherein onlg/ their face and a snoki ng@fgun | ocated i.n their hand
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mechani sm  wekad iphgoitegidny t€ dnnras,snd id RRGeit diffcutiadRéodadywhehhaeshbdit and
tilt nechanismallows a lens to bot h pivot and laterally shift with
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di stortion of Wﬁﬁilqgto?((!?‘?&fmo%ﬁt Ca@g image frame (to "shift" the lens

means to S|I par a to't vi‘ewf i nder i mage, while keeping the

|l ens' optical axis at rAlgatusﬁigghlesVellqutokt@l tbeHitque), Bnekh sﬁyatidnlotfla@ﬁodthﬁl 20
| ens up or down (or left or fphot ogr aphers can change the an
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to nmodify th n the resultin ot and i d0|ng So,
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phot ogroapher obp:ctfs%uﬁnjtwgam FHRRGVI fesPat fo BE chiiBraSH Reks. BRofidy ft and

tilt mechanismis used in nost |large format caneras and is available (as

an at t achrmentdpsifabte tggecasil eh imegd afr neisonufos etmﬁawherﬂme)ndmﬁhad‘amnda
ess_an
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director's creativity anhiMchlque aMifBle thPEoto H&@lto HOGHSs BPBHERYise

offered by the shift and tilt mechanismis [im to WO 03/050609

PCT/ US02/ 393671t@ sslastderegions pﬁ@rmagﬁ é@mnsclmiestvvi@t usrm@ed ar'shig and titt" nul ti pl e

Isgteﬁreri%l ly | AR gnqsrﬁe\ghmﬂ pivotaﬁﬂr connectsa a ens Eor éa J:ange% Ib dy. V\ﬁ“he Shlftt y 1 age
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



US Patent No. 6,167,206 of Hylen (Applicant) issued Decenber 26, 2000 and
entitled "Image Modifiers for Use wth Photography", discloses a focus 5
control swetoensdfeor use in phot ography wherein a nodifier [PoTaiSen3®|ws7 an
internediate focal plane within the | ens systemreceives image |ight from
the lens, the light is then relayed to the film According to the patent,
which is hereby incorporated by reference6inits entirety, as if it were
reprinted within the present specification, the nodifier my be

sel ectivel y diaflerpeeipheral mgohs af therimege isme,mot heddisle titéhelle Mcate@ gdgisis, 10 of
focus within a particular inmage, as .the inmage light is projected onto the
modi fier anddifsAsshirairegion Wity thedmagt ¥rende film Applicant has been

i ssued three other re t I | V1. i ane | en.
These patents are: US E’ést/gﬁt&l%twg@@gg%f@%ggﬁ%%%g%gggéﬂhese
patents are 2000 imt ¢ntitied ChrigpeMdbdifdeYor UsS witk Phetogiaphihaistlogdtd foeky. 15 US

Patent No. 3, 305,294 of Alvarez, issued February 21, 1967 djscloses a |ens
syst emf or aBRFASYHEMIRT Hsedn phetoga whetes! a madidier inseied at asiptarmediaEhe

pat ented sys i i.r i i has rofile optics,, .each an
i nverse of ttogcm %ltgﬁée%ﬁ%tgﬁ?l rsls%sg‘%?le?%ct% R’r%%grpggeralﬁ%it %ﬁm &Ihﬁienﬁati&if %S?t Bt s
produce a nuldlaysd\e theofilin. anecoiiding fdthe hicBE iwhidhpig Beteby McorfRssd

t her et hrough. However, translation of one optic relative 20 to the other

al ong one axidereBeq intits angiretys|as it Wees reprieiad Within the prasentspecifientignt the
articul ar axl.s:®f s] at . cylindrical focus or,_de-fo roduces such
1I‘O oculs gr de- g%:fﬁesr n%{ curgse%g{ﬁ "[}Y ?% ey ﬁncsg?h BM4NGY af&ﬂfﬁqa{escﬁﬂ?rﬁ& regons

symetloi cal | yf fResivithiies Patical imag¥) o8 khe hiz28$ight is Phoj 8t Entd T madiRr
produces variabl e spherical or astigmatic power which may be used for
wavef ront cofidkikeregficn re-fasused ainthediline dApiisentdias beersissireddhre@sthelS Pat ent

No. 3,583, 79 f j d . 8,,197 itled "Vari P )
Nl i Do FarcdfehBiEls sl 3SR RS shed ALarInadt iR predR S DS e o 1
Adj ust abl e PN@E.QﬁZMiﬂ@,Z@@;@QQdS,Wi@?eﬁlesﬁggel%’tafecﬁihﬂ%?hﬁfﬁﬁ)oﬁi’é\d 155;“ ng

such Conponents" di scloses an optical assenbly that uses at [east two
refracting pifereeee, imheirghtitets are arranged general |y perpendicular to an

ol at odhave. quint i ¢ or ChRHEN "B e o2k PRAberis btsos FLre Usoz/ 39367

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



that are relatively novable laterally in such a manner that provides a zoom
function wthin a lens system The plates help correct spherical
aberrati owowsokiém t he | ens system The above-descri bed UBCPAISe393M0S.
3,305,294 of Alvarez, and 5 3,583,790 of Baker are hereby incorporated by
reference, in their entirety. It is accordingly an object of the invention
to provide a focusing system for use with A canmera which overcones the
limtations of the prior art. It is another object of the invention to
provi de a f octhelargrelgtitelnmbueable laseally infsueh & armna thitipebvidéd DS /INEESn
regions of an_ifmge franme tq be purposely de- 10 focused in a controlled
and effici entW’r‘EIHH%@PI?S e Q%{Wd?clﬁésrhfgw%%ct spheriggl gbgiratinn withingheleayi de a
speci al effecstfygeg@vi ce for use in photography which overcones the
limtations of the prior art. SUMVARY OF THE | NVENTI ON 15 An optical system
is provided for allow nbhesgvedadcribedUS Rutdiit Nok. 3,J8205yBARMESAY a

.such as a lens, a piece of wavy gl ass,

vari abl g po | C onponent , i ce o
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di spl aced with respect er . ' nd alter. the field
curvature of the opti cal isgafg(?g%g |6sbjécgﬁgﬁlgeﬁ§1%en§fmtt%}§mfv fdglaatgfilﬁﬁ‘%ﬁyﬁ‘ie@

creates an arfeaussfwitloa usmelesdcipardiudsahe BnAHARGAL SRS, W thin the
field of viewis controlled through mani pul ation of the shear plates wth
respect to each other ah aatder plipy ofthe ineentiontie provide afochvngisystanfase

reposi tioned . HoTolN 1Y field view so that the area of
focus can af fuesi%?v 11?1h’%c| mggl’}@:héi@? Q’S%%l?% F%P]?‘Fg(%\fﬁntlﬁlagﬁﬁ?mﬁéﬁ‘ ?BW8§65¥ g’ﬁi on.
The shHEar pl dbasecdirca pogfctlcdbhy effiefnt angd at  the internedi ate focal plane

of the optical system between the camera body and the 25 taking lens. The
i mge whi ch has been allt sraggthengbiedief dtedayensioate pravidetsneprciet effespateeite t 0

th b d ded by. fil t th ' fih
ol ane- 1 ocat oo ity enPeltns SRn Rhah Bk TomPiont bl R bpt i cal system

that is suitable for a canera wherein regional focus control is achieved,

regardl ess of the depth of field of the canera taking lens or its aperture
settings. 30 SMYNABYQHEIBE INVENTION

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



PCT/ US02/ 39367 BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a side view of
an optical systemin the formof a camera including a camera body, a relay
| ens, andwa osakisny | ens, the relay lens being in partial Pseatopse3sevealing
some detail of shear plates, according to the invention; 5 FIG 2a-c are

pl an views of |ens systens for the purpose of explaining how shear plates
alter the focal point and field curvature ®f an optical systemwhen they
are shifted, according to the invention; FIG 3 is a representative plan
view of a figReEphRSCERPIIGN CIPTHEDRAWINGS wher ei n hat ching represents
an area of f0OCUS, snovml‘rég a full area of focus, 10 ﬁlC ordifngcto t he

3 45¢ fogreptr

invention: FIG 4 is aFkeprnessidexigw el $1 epticol Bieny ndhs joamPiGCanty of an

optical syst eﬁgﬁ{g ?F%i gﬂ'l'elr%"zlods bg\f\n@gglgﬁs,%ﬁ@rartﬁiin%ieﬁg Y &f el 187 Bind fﬂ%%t%ala

according to"™f _ 'S a represeritat i ve plan view o
field of view.ain AReARld oie E¥StEEhedr phites, adcordihgvd the isvestia;| er central
circular area of focus, according to the 15 invention, FlIG is.a
represéntative plan viBIG.Ga-cearé plangiests ofileng systems forghe E‘éllposes‘iléﬁ‘tx@f?f%’flg Fig.

5, showing a still spaller central .cj 1
“nventons Fhe shear BlEiessEe B dedfo Bkt e B fdls AP REER A 0 1N
detailing a }1%851&034115%&95&'()7{&111@@ Wk ifliesbmcenent, the optical axis and the

area of over , according to the invention, FIG 8 is an illustrative
view of shear plates, BHES.& isiameprascaitive pha vasw ofiz Spldafeissmh of aheRiAYi ng t o

t he invention; FI 9.1 .representative yiew Q fJ.e i of an
optical syst Wel@gfhﬁﬁg}@}tﬁ“ {%@FﬁSP}'&S P%Bﬁ'egé)gh Cgs’asho‘g}g A oﬂ a?%)aca/uflsf,gwlsshovw ng a
full gpea of focds t@@g%@hﬁ&r to the invention; FIG 10 is a
representative vi et of a freld of view of an optical system of Fi

- - . . b . 91
showi ng a vertically cEifetsd represeatagive gtanariew obf fiekeaefyicvaetwst Rigl t o t he

i nvention; W) 03/050609 . . . . .
system of Fig. 3, showing a central circular area of focus, according to the mvention;

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;



9 PCT/US02/ 39367 FIG 11 is a representative viewof a field of view of an
optical system of Fig. 10, showing a narrower vertically centered

rect angul o cansmodf focus, according to the invention; FIPGI/UBE2/3B6R
representative view of a field of view of an optical system 5 of Fig. 11,
showi ng a narrower vertically centered rectangul ar area of focus, according
to the invention; FIG 13 is an illustrati%e view of shear plates,
detailing a |line of displacenent that may vary between 0 and 45 "
according to the invernticon! ifd Sprekdntitiveaviewe of e Sieht @tview of pewptidal systane| d of
view of an optical system 10 wherein hatchi Hg rgr%ruﬁgents an area f focus,
showi ng a wid&ig!l0; ghoavisg apamoupresrigally cepiped Tegt A5 WS 455U on:
FIG 15 is 3 re%%es%rgnati ve view of a field of view of an optical system

of Fig. 14, ﬁl?) i W%arrower, taller elli pse shaped area of focus,
according to the invemd. opnis dfeptdstntatle viswalndpidstricwioi e opii@hsytena fi el d
of view of an optical system OP Fig. 15, showing a narrower, taller

el |i psk shapeFigridashsiwihgeaerrowecisrasatly cewforeddectinghlai ffsPl g9l acie)%iugg a
representati ve view of a field of view of an optical system of Fig. 16,
showi ng a naPr® % | er el li pse shaped area of focus, according to the

20 invention;, FIG 18 jy®; a3R aninkemvelviéwy df seheplenendetaiing & ineoShowi ng
details of a shear-plate nount, servo motors, and an outer ring gear,
accor di ng t odisplecanenéthal may vRlyGetweeni 05 aadA8ps, aewrdiag f/Beynvspieh: a fiel d of

view of an optical sys .showi ng an el l]i h r :

wherein the ellipse .haéﬁ%ﬂééﬁs B?Pé?sg’ata THR Oﬁﬁethﬁg?ﬂfglo S?E%ag% about t he
opti C?b axi Sy hBEHHHHE fePresbifis hM@AbE Reus,FhéwingdQ wisleallipspslepedtatiole vi ew
of afreld o‘?] view of an optical system showi ng a rectangular shaped area
of focus, whfoces,acedrdingdetherigventioas been rotated within the field of view

about the optical axi SFI&%%OlE gi“ren es:[egta%igg ergvvo atﬁqu-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



FIG 21 is a representative view of a field of view of an optical system
30 showing an el lipse shaped area of focus, simlar to that of FIG 20, but
wher ei n tWe 0905@8/ 050609 10 PCT/ US02/ 39367 el |ipse has be@qaTrspwsdistt oned to
an off-center point within the field of view, according to the I nvention;
and FIG 22 is a representative view of a field of view of an optical
system showing a small circular area of flocus, wherein the small circle
has been re 5 positioned within the field of viewto an off-center point

wi thin the ficlighebbs béemmwppositivned db agoffechisepsinvehinahe fiElE bilidb aBRSERL PTI ON
OF THE PREFERRED EMBCODI MENT Referring to Fig. 1, a canmera 10 i s shown,

i ncluding a CAM&EVERL a4 relay |ens assenbl y 14, and a taking Iens
16. Canera body 12, an en

the preferred grrbodl rre(rjlr;ﬂ}abllz ﬂlgﬁéée%g[é\ée%{)w%ig%fdom Pg ?/ptbcgg@ﬁtegh the

rel ay |ens dehowingedsiall UEmBaxt aed oﬂ‘i@cu@wb@ﬁeﬂ?@l@ sﬁfall'dyﬂcﬁfhas 88sh reconmonl y
assigned. Relay. |lens assenbly 14 is used to create an internedi ate focal

pl ane 1B. As Pemitippedwithisibe ﬁe]tdﬂflVF@V feepnsoff-genterrpointrvgighin ithe figld of vieweused
onto the intg Egg}gﬁ%ttgﬂ{lglﬁg%]ntghane_ 18. Access is provided through a slot or

panel (not sh ousing of relay lens assenbly 14 for

i nserti ng a \DETAIVEDIDESE PT[OMFMPMMEMB@MW@WN poi nt  of
focus (i.e., at the intermedl ate tocal plane rncom ng |ight would

then be "rel ayed" or rdtdetisedo Fig. ﬂh@cm&ﬂ@ rrﬁgﬁhf)WInmnlchldmg@dcamﬂrah@dy 12he

FETh o el s T R et TP, FROARER R e

al | ows1(f or gmw&rcom@htfo)’lhpﬂoﬁ@ﬁrr1ﬁ|th@ﬁrefe|91%d'eﬁﬁg€1mé}@§gl y &AL AR b Y is
include nmerely adding a col ored filter effect to the inege or alteéring the

i mage |ight gﬁmr@@hb@ydphﬁlwlﬁyé@ts dgscribegan BiSi Raggnt do. 64 67,306 oﬂHgfkenaanmfsal (r:]
Prmge. enmi n BRI SRS "Rilal s ol 4 Paisrd Pttt 8 BuaBRRodoused.
or "degraded'plandd8AAsdtifiab€enterd thiSn %@@5 th@lmgge]@ﬁrﬁg&us@d (gﬂt?)fﬁebl e screen

is located in the inmediate vicinity of the intermedi ate focal plane and
posi ti oned gérfermagdiate focal plane 18. Access is provided through a slot or panel (not shown) 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



perpendi cular to the optical axis. The flexible screen woul d be sel ectively
deformable in a controlled nmanner along the line of sight (optical axis)
so that swbDesws@orti ons of the screen woul d extend beyonaCrheso2/aspt h” of
focus of the internmedi ate focal plane. 30 These extended portions of the
flexi ble screen woul d receive the imge |ight outside WO 03/050609 11

PCT/ US02/ 39367 the depth of focus and woulltl thereby create regi ons of
de-focused inmage light. The resulting degraded and nodified i rage woul d be
rel ayed to tth@d%jﬂhaf fRub andwpiildphdretiyecreate tapyons f wae@seckhnagwdight hEhef i | m of

the canera woul d record the degraded and rmdlf*aed ga? as dictat. ed by
t he def or medesuligng @@@érﬂé@ﬁwdsﬁqdﬁmﬁ%“w@hf rgryehiort EﬁhlﬁlngéBW‘toPBP Cof

light is everlyt hi {i'gissgf Eh%lpt%e AR et %ah%rfﬁaﬁlﬁ(}!acd?@%he%@ad%@@ncf Redgieal an

overal | i ma régions wt I mage woul d be very

desirabl e. 1ﬁ1a his§ defsted b encahotred dheibideteenyst em (which is disclosed in
US Patent No. 6,167, 206) woul d be very useful, however reatl such a
flexibfe screen that c@ﬁhﬁﬁelﬂ@é@h@féwaphﬂé@étf%héb@ﬁ eé{efb’gﬁbg d of time

w th 10 desir, gldtlg (ggﬁglﬁ’gol nPLgﬁl}gﬁf;eﬁsfo?&yof%%\(/gral ge, Blf éél&wetﬁe%fs@wf ?%'Pse to

this effort & ocus contro ais descri

i medi at e prigyos kel bdRd r?ﬂésn%ﬁw ITeathis@Ad, the alﬁkﬁtetde@énbearsy@tbﬂne(wﬂ:mhes opti cal
conponents (e.g., shear ates 22, 24) are positioned at the |nterﬂed| ate

focal plane dm;losed 11pU§cléat@:ft Nmé,lﬁﬁéQﬁbW@ulécbﬁéféW usg LIPS ST FEOBERE SUShEs

Pat ent No. 16,7, 206. such, vari t was
devel oped byﬂ?_XIblﬁ\Fcreﬂ é’ﬂ% rfﬁp‘?aﬁ gi%bn%edpogléfakg%ﬁjleﬁg |0gag%§£i§ppr ofile
opticah plat &gire@BShtRI BF &S MIA 9%}6&\1@ to @6dﬁ'ﬁcmlﬂvlﬁarr3®o§§@1@&hﬁfeffoheo ptdvéde The
plates, which are described in US Patent . 3,305,294 (previously

i ncor por at edregionalebensernirpl, as éesgelhgi il thig 1@@@@“5%?@&1510@& %%laéﬁm‘%ﬁlo’ﬂ@ an
optical axis and. may

opposi ng di re&t ?%%l)ab]gg’oltwr}?g?’ ﬁl‘f E?rtng%%?ﬁtf (?{ggcﬁ%alr&) zabhyarggg&#l{)he?g%ed in

varyi ng deg{h@%?t HI?éHlJtQ?&apﬁl‘ané 08, S4pRacHbAhE ﬂ@ﬁ%%@%en sgftemidesdritledin US t o
t he magni tude o ateral displ acerment of the plates. The present optical

syst em pr ef ePabityNa$el7z200ar i abl e power optic at the internediate focal
pl ane 1%8 (see Fig. 1). OIIQ%U.C Aok f -povxper opt1cn?¥ont1).§on%§1t \?Vlas velo%%d %y L.W.
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



25 piece of optical glass (or plastic) wwth a particular shape (such as a
|l ens or a cylindrical elenent) or may be nore conpl ex, such as the

vari abl e wowanswpt i cal plates (what is referred to here &€T/GsShy39367 pl at es
.22, 24), simlar 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 nmeans to control regiohal focus, it should be
understood 30 that any of a variety of variable power optics can be

enpl oyed at tibel plinel fed cmbte codrdBid0bha6HN 1hi AHAERRA/HBIZET idf @aabl feane 18
to create contr.ol | 3 distortion which may then be used to control focus
regi onal |y tﬁﬁ%@ﬁﬁﬁ'P“Wﬁ‘“Fﬂ€1 40T YieWn. ~ The det ermi nati on and manuf act ure

o e, DRt U AT haDetgle ot RS LSRR AU, o

under st andi ng of the invention. ate

pr edet er i neglatspeot emtssasy tdahiundestaydiag pf #gehestiond Badlyde slhte lagwat i on
havi ng & nonzero te{Eﬁ@ of at least fifth order., As described bel ow, as each

plate i%s | at &8%4Rg SPrHice BF Relstapmined shapsehat is definedibystMeselestasimylynomal ety of

lines of dig t ' risli f | i ght passing

t hrough t he ogltha'?%glqﬁogl sat%%z%%%ﬁ%ﬁaﬁlg& % a ]fﬂﬁa}dl%%néig%mb%gggﬂ‘ga eﬁlf:gt es 22,

24 and r el ay platiis 1dté)allyslispldced vttl reshactan dadth@hérasedd 4 Rictbf llcs @R maybe

used to the advantage of the photographer in controlling regional focus
Rispf

\ ] . b . -
t hr oughout t HEPiaceREnt. Bsorkice) shagctprstics of imagedishh pasgingribnonil themptivilsi onal

pat ent appli Lon . il rat %Fe ongce f the.invention, and
rel ative rmvg%éénn?gl ng{??mg??g%lé geﬁlisr%é’u%% Sl?ﬁ?gp eé@ésszﬁé r@@;{ 2\ lé)rﬂﬁﬁgftef}ﬁ&s hear
pl at esl22,  24d ile resmlingceumiakion nagbeinsed 10dRS a@vaﬁtﬁgé aﬁﬁle%mdéedph&ﬂnt hat shown
in the shear plates of ., 15 US Patent No. 3,583,790 and US Patent No.

3, 305, 294. Asontqliiag regiaugl fosusihgenghout thoimagen $heer, parest28y 24 iltlisspkedoetint  of

h | at - W . | 24.. the f L, . th of th
var i mble opt PEaibA pEERRBBlichBn IR0 R0 AhSeds ahd SiBae? ey ReiRn ind Focal
Lengt h = (( nreldtive movepiontdMi@@sitiohfmglofehd plae¥ Phe 42H41 @Héﬂe%g sRdar Pg%es 22,

particular material of the shear plates and, where t is the th ness of
t he conbi ned24 keaerepompdex and inclpdestd wufaes sipvlianto thet shownah dregshetrtdatepof cal

i $) 15 NBEH N 3153, 768 %a PR ALE NG E8LbY, ST Tted, The combi ned
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



25 thickness will vary, and therefore, the focal |length of the shear plates
will shift and the field curvature of the optical systemw || be altered.
The i nverwpon/oswes this shift of focal Iength to create ceoTrusol/au6T egi ons
of focus within the inmage. There is a problem associated with using shear
plates within the optical 30 systemof a canera. As the shear plates are
laterally displaced (with respect to each V¥ 03/050609 13 PCT/US02/ 39367
other), not only is the focal point of the shear plates repositioned (as
descri bed abothe)), notmfly ttthe focappdintadf thdsireacilete sdposisiondd (b deyiBE@hbovept i cal
system are ahso ?I tered, such as the overall focus and overall

magni f i cat i oRYbPenRPticglgharacterisiics of thgpyeralirprticehsystonm ek alsogisedssichasf or

t hese second ' j her td : onents wthin 5 the
opt i cal syst ok ks i Ak OIREHITGr AL ERn GRTIRIEF Trdbigis” Lo
which is undemptmsaids iy thésesecopidaiafiebtsiby atlfvetig btheSptical éshimeaks FAMNE .
Figure 1 sho a pair of shear plates 22, 24 positioned at the

i nt er medi at e iegticalsyatre ingelatipisiorlatsrad displapoment of shear prasdsei2a B ywhinbist ed
within the h ?é.rﬂgo@ﬂ%{ﬂb@ 5?@1&13{61{@1?%.16 in such a manner that allows for 10
t y

ei t her manua rough actions he" canmera operator) or automatic

(through powered drivesdstrodiced shoveaFigtad 1 gosRlaaneromhepfpldet» shear plate
22, 24. Shear plates 22, 24 are preferably laterally displaced’'in a _
control | ed aRestaeuedrehthe intermediatsdoqahatane A8, Shesy pies 22024 ewecirefstabdy pl ate i s

h i zed I ner.al | Lthion.(or . immediately adpacent to)
the.i nt or mearSRRa i (SRR Pealulhdad o8 i St igfics e lgfakE T shown
whi ch 10epr eseitics nentibglticro0gh A0tRNs by heQhmBrLabeRiiay) 3t Q8mafc ABRtJUER hoR¥ied
(which is perpendicular to the field of view and” not otherw sé shown). The

hat chi ng sho®ive #etimters) Bitgrelgtisndasement ¢fdodr shwer pltef2c 04 SBearpidids 22e8pect to
field of viewis_ in focus and

the i mage. folsa P AalseHly GPiFied et ant Sesheramntyisediatdie o

rel ative 20 ploeebmIvf cadh $Heer FbfRIi€GcMiohiYel, dpBsihk olnd dRherdil Withirﬂﬁc])?t her |

words, the field of view shown inFig. 3 is’illuStrative of a conventiona

camer a opti cinmedigiebhadiRshicio) thegnieunedige fogbplade 18), 6, and 7, as shear

plate ;g2 is initially Referring to Fig. 3, a 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.



| aterally displaced with respect to shear plate 24 (along a horizontal |ine
of displacenent), as shown in Fig. 7, the area of focus 28 of the field of
view 26 cwengese®d by becom ng somewhat circul ar, symretripcalusabisnst? t he
optical axis (i.e., centered wthin the field of view). Wth the shear
plates 22, 24 slightly laterally displaced, the inmage |ight passing

t hrough the optical systemw || include fotésed regions that are |ocated
within the area of focus 28 and regions that appear de-focused (or soft)

that are |ocated w thiByinbeadihgti@d dentuenoeterd) dispRidbmbfieofishear g Pf
focus 28. WO 03/050609 14 PCT/ US02/ 39367 By increasing the magnitude of
| ateral di splPdteieRact torshepanipte giaasshown infign 71 bs gige of thy astrecfifoplsSe 24, as
shown in Fig: i r of focus 28 .becones ler.in size,
But i nt ai e itef f e, bl MaBnle SoRGHRy Bipyat RS A Alkeena "

and 6. Contr @igsi A5, tahe 65iComtoflinghke dreaf 1Bt afe@@¥F00t8 28) REAIRLESS t0hapd B
shape is 5 critical to achievinﬁ regi onal focus control "of the canera

opti cal® syst &Rficatlip aefaeving eeglonshfosuseondiobafl & cametasoppigaltsusteine Furthetraint,i shed

(i.e., size i | d._be siraple to b ble.to relocate the

area of focugﬂgen%{]\/\%ggéf¥ C%So%\%ﬁ%ﬁiee? 2 }SE?CSB(S}P Sl%?gaa@,Sﬁl eﬁdéWP‘ﬁﬁ;?ﬁot ogr aphy,
the subject (@esirabhi 18Gesbld Batloddte tHetk @I radodsQmbRhie headoR iR ﬁerl'cPf)f
necessarily located at the center of the field of view ~For exanple, a

di rector of YGWisbce it BlpHostepint theewbimat (onabjectsy that are ontehdefl tpbopi fecisurk udi ng
a |l ead actress, wearin a.t h coat .. .but otherw bl ending..in wth the
crowd. Wth ?1 ?tenefcgscsﬁgg’cl%%t?%ﬁqg ce[nﬁeé of B}eegé%‘ﬁpp et iﬁr e%‘?’%ﬂ&rﬁ difgetor @ r ect or
can filost maph@dbRbRy tARuEHeRImIYeAATIRAl 02feopR ihbiRkingtNEY Afsd \%aﬁngl ly

di splaced to create an area of focus 28 that Is C|rchar, for exanp
(similar to efiengheqsé ndthsivise blending imwiththescrbwde Witlthedotuseostalps thad
size of the 15 area,of, focus,28.is establjshed, th i spl aced pair of shear
plates 22, 2XTEEH OPHGEs %f’m’ %%frﬁgﬁ{ Caéﬁﬂﬁbri“ﬁ%}p’tﬂﬁ@itﬁe %‘éﬁaﬁl’]ia‘%?é 28i Hpiodhairent )
be moved wi t Bigy abdWatdrhiB) dsificedi t ]

reposi ti oned {g any reggoﬂQJF Jﬁgkfﬁggégﬁﬁgﬁﬂﬁﬁgﬁgﬁggé§%§35§g§??g§§¥0 be in
focus, for exsampheto thysrapt hed fiac ef e woneansufape)c Onoé tiwi shapd arziasiaeohd hi n
the cr

W thi 120" ¢ REEAGTILESFs SRTakCS e LN PRonAIccRRBRa 230t EHiosyiem but
on Lﬁs Pr ieﬁe: ﬁi(kgiﬂe@;(ﬁﬁg ﬁ%iﬁ%%gzﬂri?ﬁi;f/ 'r%l?ﬁtgver EY1RR M DRITbVeASHER IR fhia b fLg Bre in
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



woman's face is in focus, perhaps to direct the audience to the subject and
to thereby carefully orchestrate the enotion of the scene. Prior to

descri bi yoaspswherred enbodi ment for repositioning the sRearuso23pt at es
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

| i ne of displacenent (that is a line of #6splacenent that is perpendicul ar
to the optical axis and generally horizontal) and that | ateral o

di spl acenmentsoalemgt febiafoilar shasddaibeingneriidaligicsplerde frent top ¢o beftass) within

generally circular area of focus 28 that is synmmetrical about the optical
axis 30 wit Hhafieldefviey 36 iffounedwhen Sl}‘?érsplﬁf@%%id?l‘lsaéﬁiﬁé?ré]&y glﬁéjtllaceélﬁ%r ea of

T e

view 26 is fargrdiwhienecingss. phabem déar Péte@enti 2d ot myinthis flearced (i n
opposing directions) along a l'ine of di sgl acenent that is |ocat eld 45 from
hori zofit al . oriEmiationsvithi fespect W@raaeh pieriend beth mpieria ORPAHRHAIGHIGRLI98E And 24

both maintain thei.r 5 orientation.wt to each other, and both nove
i n opposi ng IH}er(g.éjlt‘sip&)arﬁmﬁmotﬁﬁt 1349I fRm tg? fl§1?£§°p%%'(:em&*nt that is 45 fromthe
horizontal . Along the hjise o lish siligtaereht $bomin g, Bi(@e., 85 from. , 45 from

horizontal), as shear plate 22 is further displaced with respect to shear
pl ate 24, t Herizehied, af sheleplateda infurthecdisplagdavitintespeds o shear platsr2dvihew 26

wi |l narrow, but_its general 10.rect ar a .l 18 hhed

t hr oughout t#e® ?fitbfﬂi@ &8 ?E¥H‘flgmi§eif%pﬂéﬂvﬂ%‘?zg “Rﬁr?\g%f)élsgﬁfg?g!e%f?h nd 12
(fromphe " niklo, Of1af @She wRPBE tafftaisSOMFbugHoitBe diSplavdiesre] Thidad Mluseitedr
plates are in pertect registration and therefore there i s no deformati on of

i mage | i ghtinFigd. a0gl1,hed 43 (frdmrlee Ofulldir set"apesitintshown én Higs Bl whasddotlys

shear plates 22, 24 w,/ll create an ever narrow ng.rec r gk of
focus 28 wi t¥icAr RIAkss ?Teé}lcﬂ’eg?"t\y?géwaﬁ‘@n f%é flﬁéeifoyeﬁhg? ﬁssnocé%?%%et néqgtl)lgl S he
vertical cenfigly |} irld PlceMefMhelidplicemheREs Bvar plaed 22l band i's
created, as éﬁgzm}xlfbglg%}egﬁb%ﬁé (%{ec?sgr rcieng foeFilgﬁ. CfS,e it hasr%lurther been

det er m ned t wéll crelte aneheaiarropling estaggylardemoiiodisy witkia the 6elg od Vim0 of

di spl acenent that is at an angle closer to ..horjzo but gr.eater than
0), tHé shapBabremas @p@aedoqbopb‘ge yemigalifepighline 8{' @ngltefdc%t'(\?ew, i3 bl

vertical band is created, as shown in Fig. 12.

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



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 |ine ovodBspicacenent of shear plates 22, 24 (with thePshaso2/pidates 22,
24, located in a non-registered position, for illustration) is illustrated
in Figs. 14, 15, 16, and 17. For each angle of displacenent, the area of
focus 28 transforns froman unaffected are® of focus 25 (wherein the area
of focus 28 fills the entire field of view 26, as shown in Fig. 9) to a
particul ar stapeslligecthensamonmgrtowtal varpedly aliguedllipse; mehevantvatlyt he si ze of

the area of _focus 28 (while maintajning.the particular shape ettin
smal | er as t Resopiag %Eecgﬂnéie thQFP‘F?éIa%H’ieé‘g%%?BE’G“B?IHrﬂfégc OH{H‘E%OQF ng thg
particul ar angle of |ing f. @3 %%w%%m%ﬂ@r@}wefﬁigla&%n{ biN@ef

di spl acenent increases from to 4 shape of the area of focus
28 transf or mplafes 20) beambcopenHinglthy argle ofthating af diSplacdmers, ARroQNQ5DEBO 16

PCT/ USQ2/ 39367 wi de el li pse, then narrow ng .to tall vertically .aligned
el 1ipsé, andard/Em @faarp%/ofp foeesord 97 bs &e@arﬁf&ﬁg‘fl@n%ﬁlecﬂen% af thg ﬁeﬁ@/ 3gw 28!

di spl acenent pf 45. A0r 1 zont ak. 'pgg Q) ol ling the
rel ative di sﬁ@n a eogrtécr)\ri Bg&gﬁﬁé%%&%ﬁ?%%?%&gﬁaﬁé an Oggﬁlylfﬁoqeﬁix%og&)ﬁéﬂangl e of
the line of @icap!RowBEN, wichipdody tlbfthe shrage 105 Alhothsi petiofs afitkainadgef ocus

28 can be generated within the center of the field of view 26. Any portion
of the i magewéthimibe fielipfniew 26 mall appess soff. geperaldy Wcrsasivg i dededed "in
focus" by the fil.mwthin » f r portions of
t he i mage \qulmtuflﬁg% fquépg%g%& ?}lﬁg% t&%%\kl Iﬁ%pi%%g%rgregéﬂ?&égﬁer ally
increggi ng in de-focus As(Amgiickdigove] it Would 1 ddsabls tg bé sietd dvmtlobtirdar y of
the area of focus 28. 10 As introduced above, it would be desirable to be
abl e to cont patictlaearepaf foces&threnahauithe fighlof vigv 2A 5o thih it regipaakfogry of
view 26 so that full.reqgi.onal -focus .c rol ~can be-.achi cepnplish
this, referrtHY§aEPY? %V,egs%ﬁfc%?%lfsggﬁlf’zr,e_f e g’r%&ﬁ@%%??”%u% g%j) ont o
a shear - pl at grdf JliaRBly Abuniiieito ﬁ)lsl'?éaﬁ‘-?la?e?frarﬁé40.n8hw_ﬂ laes 225 B4 ikbRucR! anragk t he

|l ength of at |east one side 44 (preferably both sides) whose teeth face 15

i nward t owar 42 abaglholehgth of At lopsi ane sidad4 {piefratipboih sis) whevedeetb fapet wo
SEATRLAG I N NI R S e T SO
| east one sidg {RWn ceEiAEaR) McREbda 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



sides). The arrangenent is such that as servo notor 46 activates (as
controlled by appropriate drive circuitry that is understood by those
skil |l ed iwotob@smne ), pinion gear 20 angul arly displ aces aPpramset/as3ni ned
magni tude and translates its rotation into |linear displacenent of the
opposi ng engaged racks 42. The result is that servo notor controls the

| at eral di splacenent of shear plates 22, 247by displacing both shear plates
22, 24 sinmultaneously within shear-plate frame 40. Shear-plate frame 40

further incl uslepose qfishieqilae fameki039 toMuipsbit a&aeppm@a, 24 phdMoofogear 52,
which, in turn is _secured to the output shaft of Servo notor 54 so that as

servo notor aX9Hedreprasiforige af the assanidacused winlin thfieljefvicsck 50 |inearly
di spl aces the entire s - Q0. This.li.near displacenent qf
shear- plate franme 40 Pgﬁ% lﬁlgée}%ﬁéﬁsﬁle%]tﬁgg%r%te%cg&%wgl?%Peaﬁ{ysrﬁl’%‘gté%tﬁ?a%?lao hear
pl ates 22, 24foamd28 adrdds thefieldlofefevi D& bubidlalcRARidE 2As 8f mpb&aLnP! ate 22
wWth respect to .shear plate 24. The WD 03/ 050609 17 PCT/ US02/ 39367 pur pose

of sheat - pl at@orzaalys dor exampledy bp pravidhassesspp athes aizas withinghel fitld cfivieswy

controlled r it onin he. area of focus 28 within the field of view
The mechani srengﬁﬁ%iéh@gfrm erglélra %eb i T%leﬁaﬂgg\?mlzory8%n&1f’fﬂ ?%ﬁletSﬁlgogpgigolgpg
focus 28 acr asstetnhged nglhth glgttws,eﬁ\!r 8fampIb), oP B b¥lafbORHindte Sy RS af bk s

moverment 5 (horizontally, for exanple). To provide access to other areas
within the fisclyapshoyneiy Fig.d Saelihie ektivnvseremateifraatest(dis ifwehes ytuatadaan be

enpl oyed (su h vo.controlljn system used wthin plotters, for
e>r<rgrrpl>/e) , (or Crgtagigﬁl%rp ?agggp,aqnﬁ%yvgucwgﬁ?%%ﬁ%t%é& affixgd h Iylusgasimihe n Fi g.
18. Thy0 ent i reerwhgétor P2 ab@rdlé ' : : j.onal

pl ate 60, onto whi chr anot her ?g??/%acr)rﬂll)?%%b%%@glﬂg??%aggéh?&ﬁ%tﬁagé%gg? t he

10 servo not dierigheraloing gias 64 ke thap itatdtaronobreas tenvtadbngiptite 60 gedall 63 t hat is
enaged with er.i pheral ri.n ear, 64 so that its rotation forces the

rot ati onal p%‘é&a@“éc?eg}?anafﬁ?: 1?‘%12‘%“5{11%@%%51’86‘%%]6??&&1%‘? 40 focotats wyheeseednt i r e
shear-pl ate ftémtﬁﬁmhg,ﬁ @eta%g\_/ith respect to the stationary ring gear
64. Wth the arrangenent shown in Fig. 18, shear plates 22, 24 can first be

15 lateral |y di spl aced Wihdheatangamentrshowalin Bige#8,ahefrtates 28 2atcah st GeNt er

of th ieldof view  26. Servo nptor 54 and servo notor 62 can be
sel ecﬁim y é%tflialjggga}acagF%@‘e%mmrcular area of f%cus 28 at the center of the field of view

26. Servo motor 54 and servo motor 62 can 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.



known controlling circuitry (not shown) to re-position the established area
of focus 28 to any region within the field of view 26. O her nechani cal
syst ens cap Bes@epl oyed, as understood by those skill ed iPoTHUSe2/39367 Wi t hout
departing fromthe gist of this 20 invention, to establish an area of focus
of particular and predeterm ned size and shape, and then to position that
particul ar area of focus to any region wth8n the field of view Figures
19, 20, 21, and 22 illustrates various shaped and sized areas of focus 28

that are positioned atAddfioly, tcathenRshydrplitsytdnsadag befintvodmee®@rand
further angularly displaced. This shows how the areas of focus can be
transformed amglopiienf searpatss ersaigilhyhersingtie s mare eispart ioeuyds ¥e crgsted,

director and/or, c rapan .o creat.e the i ke r - effect.
Fur  her mor o, <RaED T bARR PREESE afin ssniek g oL i P8k selhpats

i ntroduced t ay@ikih QWitiAg ddn R cediis RighaMRIhs, Hhillie o cuXid 16 re2ainiad fletd be
varied between O and 45 fromhorizontal so that other shapes besides
circul af can dfei®0 fornmed, including elliptical and rectangul ar, as

descri bed above. WO 03/ 050609 18 PCT/ US02/ 39367, Addi t.i onal or nore
shear plate systens canglg& R P15 BPRSTY S ﬁlgﬁgi ]ngg;\lmé‘!‘1 g %4 é’b&\{ggfay

pl at es

creat ed) Ymerigblﬁ,dé Woh RhalTR] GndbEASctR-mieOitScal Brigdoe tit aafosttical Balisplales ed,
and positioned wthin a single field of view so that two separate areas

within an i naghercampoeens afthd optical eyiten ddr Yagious comprnsalingeantas gejongamhe
remaining field 5 of view Also, th chani sm wn Ln Fig. 18  and
descri bed abo%lcﬁ]a?f?eqsn%‘fcgcfé I%YWEW&%?‘%E’I SYSIGH B egg‘é‘l‘?tch%@%t%fﬁ’f)@al | i nkage
t hat a%onati&ﬁh%é/s_di spl aces other conponents of the optical systemfor
various conpensafing and/or secondary optical effects, such as introducing
fades, system wi de focuShetegivgesfocar controling@ysthrandgsstibefraboregiayhalusédbious

controlling system descrjbed above maybe used in of a.varj.ety. of
optical syst e¥ ofiaf@rgy c’rfgj’%%é)’%‘i%‘“%fm‘é}“ﬁng gyBeas g’iﬁ?ﬂ%’ﬁ?’ §yghy3s ,S{@S%/s nm

medl um f OF Mat . 31 Giftuh QOHTRY 1238 SorttRl 100 Rl i GucaRioAS, Mo hediBarl cal
systens that rel'y on optical i"maging may benefit fromthe present system
systems that rely on optical imaging may benefit from the present 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.



15 In the application of the present systemto notion picture caneras, a
touch-pad type cursor control can be used to allow a director to control

(t hrough woridiosset activati on of the servo notors, descri ped/tsbnssp7 t he

si ze, shape and position of the area of focus 28 within the field of view
26, as viewed on a preview video nonitor. The director (or caneranan)
could then create an area of focus within tlhe 20 field of view nerely by
touchi ng that corresponding area on the touch pad controller, and then
nove the area of focus Alsonapseipyiateoscnngitdricontroliige ciradtry $well kovpadnd Tbt s

woul d all ow the canmeraman to easily track the subject as he/she/jt noves
across the ffieé?lzioeéfmap@a/ozsh%@i% be ﬁ%f%@t%@ﬁﬁ%e 3 %SGSPW%%@@%
contacting t P ar S : n. 25
Al so, tr ansdnfégésg&gg%s%gg%’i éfei%clé g?%%%g%%fggwr%gv ngai%r?{mr %{i‘ag‘gﬁort%@ggﬁlﬁe@act or
w t hi n a scen@nitefregioaxafigd-tacukwithin thel @alididfivicat.i on t echni ques can be used to

track each actor and thereby maintain a created area of focus 28 on a

particubar subject (acti@pllpfurthes grgdonabfpcps eopieohessoniammiaigd thrapghthe yse ¢ hat
particul ar suly t gggih : 39367
19 Al so, appr%jﬁﬁi%éts Iggd\égfrdﬁeust g)é oﬁ#?%ﬁ*?ﬁ%ﬁgtﬁ%mh;égyp &e%?ggnégnﬁ?&g%%ot
descri bed i n tdgéthérlin @he dlieomon vidlk the neddé petnbvesdn g @pobing daberia.

descri bed regional focusing systemto create finite areas of focus within
a field of viwmilagy, fant ermate sheanplates euldbe e ovherdr vadayssomdingtions af t he

hrougn he uleE S el FLER RS GO o5 SOBLR B

wherein the two outer plates nove together in one direction while the

m ddl e plate noves in the opposing direction. Simlarly, four or nore
shear plates could be used wherein various conbinations of plates can be
di spl aced in opposing directions to create other imge-degrading effects. 5
WO 03/ 050609 PCT/ US02/ 39367 20 C ai s



1. An optical systemfor providing regional focus control, conprising a
canera body, a taking lens, and vari abl e power optical neans positioned

bet ween swpDd3osses a body and taking | ens for creating a vaciraishesgsea 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 opti cal
system according to claimi1, wherein the pdition of the area of focus
with the field of view can be noved. 4. An optical system according to
claim1l1, wher€iainsai d vari abl e power opti cal neans is positioned at the

i ntermedi ate focal plane of the op t| cal system 20 5. An optlfal system
according to claim1, wherei ﬁ’ns‘&tlﬁa VPR P’épr%@\]/%%reglﬁp?‘]cf&@sr@é‘ﬁ conpri ses

two shear pla em
acoording Lo S 2l bAe SRREEE 100 SRArb O Fwelopdill SRLLSRLRIE
i ntermedi at e bawatn pidoaneh bblie amptakigllersyst @vuting a variable area of focus W1th1n

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.



