;e3e~J~t&6TI|[ WD 99/1fTZS 21 AUG m“m‘m‘mﬂ 2130d Met hod And System
For The Creation and Interactive Vie y Inmersive Stepeoggrmir
Images S to 15 zo 2s This appliratian nmakegesé€Ference to, incorporates
her>rin and elainss all benefits eca~uin US. C 119(e) by Yinre
of a provisional patent application earlm‘ﬂ‘t‘wﬁm“@mn the United States
Pat cnt and wigagagmek O f ce on COctober '# , itled VEPATRSHYZIIAYSTEM

FOR CREATI ON AND | NTERACTI VE VI EW NG OF TOFA®Y ~RSNE STEREOSCOPI C | MAGES
whi ch was duly assigned Serial No. 6D/ 061, 342. ?leis applicationis a

continuation-in-part of U S . Ratent | { cztion Seti al , 08r!67,376 filed
Decenber 16, 1996, which is ﬁeiﬁnmxﬁ@gyﬂwieﬁ' ¥ Pat ent
Application Seri al n , . f i
conti nuati oni n-part I\greﬁﬁ,&ﬁa?@ m&gﬁy&vﬁﬁwmﬂg& filed
June 23, 1995 (now abandonfipmwrsive Stem’gé%gicihna'%esart of U S.
Pat ent Application Serial No. 08| 386,912 filed bruary 8, 1995, which is a
continuation of U S. Patent Application Serial No. 08r339,663 Sl ed Novenber
051189, 585 111 60 3arl uarn 3 1000 (R g e N, e vl o

: filed 3arlugr now U.S. Patent, : . : iC
i s a conti nuat i85 HUSE 5%4(@*5' VTR PE&PM?‘&W RBPI‘.“EEQ"(PEQ‘}‘{]%OS
filed February gied i@ ﬂ%&g %@,{. PhRiGAl 'ﬁlﬁd:dm@@&ﬁgﬂ Ocldbes B, 1997 Aentitled

eoatiauation-in Bart of at ent Application Serial No. 071699, 366 filed
May 13, 1991( nMETHSD AND SYSTEM FORIGEEARTON ANDt INFERAGTIVE VIEWINGIOF

Parent Appl i cartOFAREY e STV HEREASC0RIE Btk SRER S0 b asiliba S
cont i nua | on- | neg 159421 Fis GRiERb SAPLnaicS ARl A SOBhAY Aefihsbh | o

3anuary 17, 1995, which is ‘a continuation-inpart o
Appl i cat i@n SerSerikl N 08017578 filéd Dérehbdrad, P86, ahichida cart@vatondmpait 8 Ut ent

No. 5;384,S88)._1I3i licatiop is_al tinuatiop-in-part of U S
RO et o) et SRR oo bEsrhed et Qi B85 oo B o Bt
continuati on-i Hn%ﬁtom.y-ﬁen@%kzh&ﬁ&d QE-iAa0b. ads/ AR f108 Judkt29 | B9k ichew

February 8, 1995, which is a_continuation of U.S. Patent Application_Serial
No. 08r339, 663' 2bandaasd)gvhisty ds a jconrinuauon-inparc Af 15S.aPatset: Anplisprsnopeny No.g

aor | ~i V0 oo 1A eeln s Pty 5 1ok, Faich e £Panpibiin erths, P cbelinton 1"
a conti nyat i on-g$«iaPN6! 087539663 AlEANEWMbAPD], 11984, IvHichss 2l cohtinhatio6H . S 4P rext

filed February 8) 1993 (sgw U S. Patent No. 5,359,363), which is a
conti nuat i on=t nApplicationi Sexial. Npa08/189, 585 Eledalanuary Stl | Hi94NBow Ve RatersiNe.j | ed

May 13, 1991(no Pat.ent . No. S, 185.66.7) . I n i 5Lan, . -

Ap%l i cation (Ser%’,\%%’ﬁ%s)’ d'g"“gbf %éﬂ“%’f“f‘%%i“ﬂ%&f“z?f ?ggb%t%ﬁs“k‘gi"lsé(%“%ﬁg% No.
oont i ttUi.t7 i 02-9 iggs/pmsosﬁfﬁ_ldd. Bebrapp| 8, 0393 qhow eUisalPareitidéo. 05T 3, 3636 Mﬂc}e_ds 2
ranuar : which is a cqntiauation ja-pagt. . i cation
Seri al %o 08l 18@‘?%‘33“1‘9“["8‘(:?‘§a?fﬁ31%yg g ‘?t@@‘&“(‘ﬁ‘o%\?r@? ELCJ" gaéﬁgﬁég%@"/é%y 18,
5,384, 585h. Teebsyigmov Le5dpaden: NI.hS,isé,S&‘Hmhﬁg\ehﬁbﬁt %55 { PudiDiEarion No

structutes for inage capturing devicxs and t met ho for thdr use in the
npul re at~d st a@$/é94,59° fledtTuhd 35, 1985 (roveabandared), end Udh iPetenhAgplicadnierizkNey e

Chednvent | on nbEaTEsR8 et Aeus’ B ISR Bite: copBpRPO RS 8h by BRG
viewer to expl O{Aﬁﬂh&ﬂﬂrﬁ&%m?ﬂuﬁiﬂiﬁtﬂﬁuﬁ ©£.9995, Whisk'is @' dhfirBribniBoshri M0

sonet hi ng nore an a two di nensional representation of space. Panoram c
i mges provi de obdS. PeeitiApplication$erialNee 08/4 B fe5ufilechizouany 31,0994 fndwtl. S. Ratent

feel'sng gi m ni ghe e i ry. of the inmage.. To_~ .1 Nng
of being %nvel o?eadigl#ds #E %ﬁg%pg%ggyﬁg&f 'é?nurméas'%l“f}f"}(%ﬁ o?%g{aﬁgfgﬁ%ﬁg%x?

hi gh nunmbers of SpridiNe @8/868;584s filad \MayhET, Nl 99GTRihithds t20cantienitiondn-pirt oF UW.8r ger
paaorarni c i mages.. See) for exanple U S Patent No. 5,6 083, 3B9 tqQ Alperia
which is expres§PR}‘°P‘FFE£§%’&F§G‘”R@?%%2@=4E?b@llaé}ﬁéewg@nw irAgogpguation of
cot nbi ai ag of a it i € t i ro6} tONS
at the scans of ?ﬁ??kn%g%psﬁ%dg t ong 'I gé,fg?gﬁse&ﬁﬁlgger o# #rnggelgg?%@ﬁ iesg£lto
arc a conposi t e comixmedemof UiS ParentAgplicatich PetialiNas 082 89,88 Phled Jaduhegy 31, 1994
enrel vping i mage was disclosed in U S. Patent No. 5,18S, 667 to 25

Zi rnrer ngan, expressly incorporased by reference to its entire contents.

Zi antnennann di scl oses a systemand nmethgd for navigating about a
spherically distorted i nage where the user's inputs control the displayed
portion of the screen. Another difficulty of capturing large field-of view
images is the potemiel far msalignment of a canesa as it is awed toma
5rst imge capturing position to a second 30 image capturing position
Further, with multiple images being captured, the possible 2 -

»*



2 1 AUG 2002 WD 991 18TI5 PcrNS9sm 3oa al i gnment exnr grows with eac?
moverment of a misaligned camera. The resulting images they require 1 AUG 2007
addi ti onal manual correlation to conpensato for any nisalignment of the Yet
another difficulty is providing a supporting structure which allows for the
qui ck and eggyssasman~e of an i mage, Another dt~tly is provi ROTQS9ERBN4 abl e
support for a canmas where the support does not reduire nunmerous sdjustnents
to capture panoram c or spherical imges. See, for exanple, U S Pate:Jt
Application Segg . FiSdn 3 5800 WRRHERDE Corltfia | .
that is expresgllioy itgngrporg??a% %’g?‘g’:’sﬁgby refe’gt)dénce. V%%c@gﬁaﬁ%@al.
syst em sol ves tpplicdtioneSeriabNan8§/014,50% fikkd rRebhumady t8) 1982 (oespdi.Se Pafeni No.

[ bout [ [ f tation, which th f ul f
Lhese i r nagea SREIAS CoRER 4 PomnBlinpet ol S bt fanligtior S8TRB « ne
i dentical inmage7/869 966 flISEMaF 1311991 @bwith 8P ateht RESN1 88)667). id afditiSHD €5  Fatent

account for the nornmal rot o?- p’aplP ary di stance between a user's eyes. Thi s
i rnez pupdl ar y Applitasion Serial Nie OB#8A3; 584 filed Mayn27, 1997, is also e centippétonsinipa i ng.

~ s None of this,previ Qqus work uses . the new tecfm gu descnbed in this

appl i cation fakfs-ﬁﬂm a8 fosﬁ"éﬁ%&ﬁ%ﬂé“’/ #ﬁé?-@%g&%ﬂmmm

Th f , th ' '
erefore, e s I.ﬁhe%ggﬁgggﬁégﬁom.%ﬁnm%m{aﬂﬁwﬂ,qm isng

5sheye or w de- en aeat| ng sad aying totally
i nrer si ve st er PetentdNoCcS,B8B588). from t he fi sheye sad wi deangl e i mages. 20

Sut gp~ar ~ of tag Inv.eﬂté og the problens sad rel ated pt~blens of the prior
art are overco i ndpl es of the present invention. A-ecording to
these prignciples, agh@iay MQ&P&%&?& sippott krticRurksSfod ifisge RN dAALep heiMheles

exact alignment of 'sad offsets for a ihmge capture-nesas. The exact

al i gnrent pr od methods foytheirase inthejepturtand crrtonefitptally immersiye sterepssopis imagey
seam ng 25 together .the eaparred.i nages to,f.orm spherical images. In

addi tion, the %Hﬁ%ﬁﬂ%@?@ﬁ@‘@i&%%weﬂ@°&$gﬁgﬂi s used to
produce nul ti pﬁwﬁ@%mptum | mages~to form a seaned
paaocam , C Vi ew. odinents o € present invention include a base
support structure t Quoe ofthepoippsest afanddsm photagrapby fisstetenpmurageiaaevsy $o explorhat
i ncl udes not abl.e _eccentri c nount su rt .and a_r a ort
hat art¥onos &8 1026E 350150 PP HrSa) bl Wb piaind oAl « B

the present i ndahénsithaPlepfosér@icd ot spack. Padordmitlifnageirovide ¥omoftelipof being
PCTNS98~71304 the offset mpunring system and ratabl e | ens noupt. taking on a

variety of for #aveloreddstomnimegs bt Aissinishes gt theiperiphsry.9fithe image. npunt

4

i s desrnbed herein | P‘d&aﬁ ' SRR f.Fréq | hdoQRR
configurations of tﬁ%%%ggg& ens %ﬁh@%ﬁngﬁhge a sth g%vr??ia 0 pfpatformhand
equi val ent s t hdmage tha vigwer,ddgit numisers ofpictirereiementstimve beenttbmbified tcreatoeren
attaches to a rotating s|eeve that rotates out a central__bor I.n on
enbodi audt t he WEHRSPIRAMHG Wea%sc B8 &0 mplffﬁ?-goaatemﬁ%ééﬁéﬁgao 3&&9&5&8&3 s
aged to dimni ' : i i i

g %@W bhail 5‘?%‘#‘% hefﬁab@moﬁenﬁaﬁ_mammﬁgafm@rﬂny

enbodi nent, the axis © ens nourn coincides with s pl ane
of as obj ecti veoflimagescicatésahe porentidh foradistoraons 2anke seams of the fmages. aAdditignally. of

view of the lens. tq In.another.epbodi nent, the plane sigrvfies, a

appr oxi mat e 1866%@5%“{%_-'8‘1 BB § FRMROSR Ew@g%‘%ﬁﬁ@fgmme-
enbodi ment, the pl ang paingiltyfen®dloping iiRhsk vy diedoE 9AEE. PR NS 05, i85667e0
The axis of rotation of the lens nmount is preFerably co~iaear with the axis

of rotatRdn of ZifMermgsn, expressly incompemtedby sefesrnce 50,1t eatireraomients
bl I [ ' f
o581 ot R e 4 ! i3y AR s ©

particul ar, threheigeristinputocanol t disphiyed porfiowof thegerearcent ri c and | eas

nounts, the captured iqr;gge_ ce seaned together tg formtotal|y inmanersive
st er eoscopi ¢ i nages.AR “nm“ CRBIUERE fsldmei-visw kmpges is 1he potgnyal for
accounts for Ie,ﬂﬁ%m Rhrhd! -'q},:fj,gd Vi @ - rﬁﬁ? b
of fset nmounting system B)g\f‘m sts&o‘}ha eaggﬁoau%}cﬁ,ﬁ\?/ﬁee%ﬁ%o Egm eas a}munt
bot t om sé8ur el yimage saprsing @ositien.t Fprekergdwith mulréplé oneges béing tapuredythe pogsible
rotator_ The bottomend of the top half of the two-stop rotator is notably
com-eotsd to the top end of the bottomhalf of the two-stop rotator and the
bottom end of the bottomhal f of two-stopxotator securely attaches to the
top side at a 5rst end of the eocenttic nount The bottom side at a second
end of the ecc~ic nmount securely attaches to the zs top end of the top-half
of an n stop rotator, where n is a nunber greater than one. ?he




bottom end of the tophalf of the n-stop rotator is notably conne tﬁﬂé] %he
top end of the bottomhalf of the n stop rotator. By way of exanpl B ?@
capturing and seaming together |e$ and right hemi spherical images are
described is gents detail in co-pending U S. Application Serial 30 No.

08/ 863, 58 fdsghsvy 27, 1997, which is incorporated by ref HMERWBRBPEI n as
toits 4 2 1 AUG 2002 wo 9911875 entire contents. PCT1US98r 11304
Addi ti onal techniques for captitcing first sad second i mages havi ng
approxi nmat el y gighmbntlefraPgrods héVam fRikaBhel| 50 'tfmﬁj@r
desc:ibed in co-pending U S. Q%A%glaﬁatiorl\&%gigal No- °gm°%‘1§3i, gg%ll | edﬁfﬁﬁe 23)
1995) whi ch i sthepsequirsragdditionglymanunbeasrelption to compensats foroany rgisalignment of the
contents. Thro he use of perspective correction cad m~arvi pul ati on

di sclosed in U'S™Patent No. 5,185,667 to ~rnmmennartn and its progeny

i ncluding U.'S. Pat eVt MtitheruifiR4inpBProddidd 8 s@fpbrting Mot #hidh STk tS
Patcnt Application Serial. Nos. 081189,585 filed Jarwary 31, 1994,

08339, 663 fi | cTigkAndsasy cantureiafgn imagy. Asather diffionly is providing A partsble sipport faroos,

Fcor por at ed oy e PARE thelsipiP et ity SBAcEO0n adfiineblio SR pthatamic
represent at i OnorGphéritsl ninkged S 2! fOP tabtiplePUSY Paas ApplidabbS@HAPNG 037671376 Rledt he

seanl ess edges to be produced when the data is collecued in a controlled

neaner. Consedoesrmber 18, 1286 todKuanehpl: that isexpressll incarporeted detsin by reference.

st ereoscopi c il heSa1 Cloeiihn t!é .ﬁﬂ : l-r&{?_d‘gla# '

abet nou~ng mans t%xg&ga%st}l‘téy%%;kghggﬁg mg:r{’:%lgn%?ﬁ?ﬁe of fse %ﬁ%ﬁg
means; rount i rigrages sbomgssingieixiy of rondog whichaffecs diechsefathessfof these infapasowhen
nounting coatis d rotating_the offset npunting neans,so that the image
capture nesas @%W°W5-im§‘&ﬂﬁﬂpﬁ$aﬁ§@@H’SHgm 'ﬁﬂ”%ns
t hrough a firsg; Is [ J20Sdif 110 i ' 4 an: ﬁﬁ@}m&"% an
i mecsi ve irragae'ls%gfﬁ??ﬂ% o‘%nl%%ea%ép l‘,?‘é&%‘zg@mgﬁg’gﬁt‘%ﬁﬁﬁe eries of
posi ti ons suchbeeesn auser’s eyes cThis inmer-pupilipry disenearis aeckf@rydprrealistit stetethsapic |
vi ev~r, converting each of the captured inmersive inmages into a first
digital data i for each of the series of first positions; ereavag a

first tosally i mrﬁbﬂ&ﬁﬁ?h&%ﬁ@ﬂ& FohOkes &E%%hﬁﬁﬁes;deﬁéfbe& Bk byplication

i nvne~sive representation ih menory; rotating the o:ffet nounting mesas so
t hat the i nagefotthstcapturerand erestionsofisterenscopic imuiedive proages. GTherefntecthare is Aeesdocond

position is 18 rees ,apart, fromthe first ltion.,rotating th ffset
mour ni ng nesaspolrﬂ_ggﬂ'ﬁ‘ﬁm&_ @88,1’8?%‘%{53@' W?Bﬁggfoﬁegﬁs‘” ivgd?_ X gﬁ"’a’ﬁ? then

di rection; cagérdting@nd HisplEgiey D itufBEive WefelsdoBR ifaR Fronl the Hihef@aidwide- €ach
of the series of positions such that the imersive I nmages cover a 360
degree fi el d- otnBle mgeRonvert i ng each of the captured inunersive imges
into a sgooad g di ' gnfor each of the 30 series of see~nd
positions; sea il y i~acrsive representation; and storing .
S 2 1 AUG 2UDT CVihEfroblems sndi€lahéd piibltind @fthe port 0t srke loyercomEbysthe rinciples

representation_jn nenory. Consequent|, a,canera pounting apparatus fqQr use
in capturing tB*Q}ﬁMWW'S#%FQ ﬁ%‘%@?gs‘é?%\gﬂﬂé St itises:
as n-stop rot agj Which i ﬁp&% : X =k
nount nctatts hgl\g}?gdg@a tog SI de,&%&bo ton%?i@gg,% a g@?@ﬁ%“@% Eig&s'?ge'cgﬁ%l
end, wherein t keacheligmmnns prhduces daprurdd imapescthat apé properhealipoed for easily sesmingaa5
is rigidly attac 0 the t end t he n-step rojatqr, means: .a two-stop
r ot asor d:lr'sreans E"%Lhe? %ﬁ%a%ﬁm °ﬁ%f§ﬁﬂ?‘i%‘%=§m 'Qamf’?rég%mbé?ﬁ“@ﬂaﬁof
the two-stop rdieakaet diphafen Snd offett iy uiklta pRAtcS Rulthe, b&?uﬁi dignad

n

second end of the ecceat:ic mpunt nesas; and a tens nou nmeans havi ng a

bottom s' sd~ wRABghHto IR B sEmed panasemis view Embediments nf the pressat invention inclyde)| v
attached to thgphRnfgith Qhuchite ula¥PotiP BrdcAlsdh 3h u@&%un%%%%rﬁcud\ég a

system for capturing i nmersive I mages for stereoscopic
a rotable eccentric mount support and a rotable lens mount support that anaches to and

30 supports a image capture means. Embodiments of the present invention also contemplate




Is cfaiared conprising: as inmage arpture mesas for capturing i ngrBiAug200?

I mges; as offset nounting neans for nounting said i mage capture nean9
t'heredn; a support neans for nounting said of fxt nounting means thereon; an
| mage raxivi~g nmeans for receiving said 15 captured inmersive irrasges from
sai d caat eryygigdets "ews; a conversion means for c~oavartingPCHPPSEMEr si ve
I mages into digital data inmages; a storage nesas for storing said digital
data imges is nmenory; a processing ntaas for creating two totally eve
repreions fromipasfiletimduhtily fdieh AitPoable IBNCmbeit tBasd of X Varidty FIBRES @ld NY
mesas for associating said totally imersive representations as a pair, a

t r aasf or a~t i oncombingtians. fFor simplicity, thei notable Ipasmount iscdeseribed) hetsinaas|aringangr si ve
representation_w ,stortion an erspective. coage~on. t er eoscopi c
di spl ay nesas ﬂ%@eg&f%@&gﬁwqwﬁfﬁ; \%hhrlg&gf ggﬁ‘?tgﬁ?‘b S

i ndependent | y & QuiftingMBtstn shd exBivalefss Hepcdt ST dteasttongRhibodinteht, herBtadle NO
totally imrersive represetrtations i s ctaluned conpeising the saps o

t sensf or @i ag piens imavat attaches itp o rotasing | slepve tha cetatee abays r2catatreb bersn Insonmd a

second totally ] | r esen on W.th, di LfJ »Der snee
correction, m%@%@‘?}?ﬁgﬁ"&?’}ﬁﬁ%ﬁ%@&%‘%&%@n’%ﬁ@gg“ﬁﬁggﬁﬁﬂ%
readi ng even | ihedBothriatofthé stwtturt h #elidnage; ar ner si ve representation difital
image file) sending_said even lines to a traos~nnmer far trarrsf é

t [ ozmng said
even lines into a rinyone espodiment the axsof rotatiancef the lersmaung eeincides planey |y

4 . Y ks Sl e . \ .

to 30 a tr anst o BROUGFE (RLefhelehs b plagssffpinR R BE1ac Aty O B 0=

di spl aying Wrs1ai @;ﬁ\ommmmd barli mmﬂlﬁgﬁﬁh &Zﬁgpﬁﬂﬁﬁﬁt flaa-aeyeﬁd ﬁetemaof-m refthe

ortions, wherein sai i spl ayi_ng, each said transfors ortion ste

Purt herscorrpri dens. tlﬁé’%%gefcﬁ){@@ mﬁ-@ﬂmw@ﬁs&ﬁﬂ%ﬂgs‘mwaﬁm or
ner Ty . : ; e ) ; q

from but not IREeH: GTfs eRFpErctadthce BEIE mdiinf B ety of findh oith (ELEEbE

di spl ays hrad mutation df therlensa By sopating dhesiniagy saptuke nieapsibwut thedofablecacoentrican
di rect independent nonitor .jimges,tq each eyo. color, 5] t.ers.t.hat direct
stereo inages W%WMWYO%MMF the axs A '8%‘&&% ﬂfhflale%? ed

gl asses {shat alphidlifie Angges e TRHANdC VB PhrticiRE thichgR the! sunftalled foshieds ofithowi ng
the left eye to receive the | e$ eye image and then the tight eye to receive

the right eye ientegGic and lenpmoustscthesaptured imagesrase geamed Jogsther todprm dotally
ftorrl said totally.imOS:ve. reptesstaripns.kn , sai.d s e i
di spl ay devi ce.‘m!‘gé‘!ﬁ t %’WW“&B%% “(?gzwrpf’ﬂbmfhﬁ%*g%g&lugnta%ﬁgg“ Br

stereoscopi ¢ difsiiemés WithGaAbdbldsiewsi N the steps of nounting an image

capture neans oa sa_offset nounting nesas; rotating ,the offset nounting
mans through s seri 48 ope caybedimpegs;the ofses moynEne-SystamCORsiRtS of & 1eRSIBOURL; Woera

i met si veg, i mag ' ' e fnald I, of
posi ti ongo; con\(;%r %‘Eéﬂ%b%ﬁ%ﬁ&* w&h?#ﬁpgg‘g@f#amg? gll;al gatﬁap

i mages; creati ngtataso Thetbattom dndiofidiezopehalf sfithesanstap ronater i matably lconnictyd tal
data i mages, one for ea eye, %p‘ihtally stori‘r: tbpfetot | Ly i.nmersive
repr esent at i onﬁ?ﬁprﬁ‘ﬁﬁf&bgq%@fg# 8 °§"15’d'i°ﬁ“8r‘i’”58‘et ?F&ngﬁj‘ei Bsi vr
representati on yd i rweistdpiohitorsedlyRBhSRE & h\)éffcé;gﬂaé 8 firendasTihslbdzRhedii NY

the two totally immersive representations ~o iadependertly to each eye of a
user. In the drmeinhgEhe beitgoy sidd  aise¢ond endiofthe ecdentrin mouitesacurély artachesteotie ment

of the sf{ereoscopic,i C ure system. zs.,Piqure 1B illustrates a.side
Ui ew of Bhe. oo i AR Tof-RAF B i SR Bifitof Mtetrch s 8 b acsAaRtn e TRE 5 A
illustrates a dhowgimaid of the fsp-halffd the@is tdr @i fotabieohhiteditd the fof lend bEthet eps
in the image capture process. Figure 2B illustrates the right inage

digitization pr‘Ei’(F@ESh the BIFOPISEANN v 30 | nret si ve representation creation

process. 7 2 1A Qg%, B ORI TRIRS HIPEQ ~ . Lk | tﬁ-@hes

the left inmage di gith?ygatlor? procgls]?szggdgqge t%[%%g%\gé& afd
hemispherical images are described in greater detail in co-pending U.S. Application Serial

30 No. 08/863,584 filed May 27, 1997, which is incorporated by reference herein as to its




representation creation process. Figure 3 illustrates a flowchart lok AUl 02
steps in the image file display process. Fgure 4 ~lustratas an enbodi ment
of a display is which the inventive nethod may 5 be practiced and which is
exaapl ary of other displays itt which the inventive nethod al so be
practi ced. wio ®a8®ssA i flustrarrs one ezttbodimertt of the Bqéﬁ? 82Ut | ng

system Figure 5B illustrates a side-perspective view of the Iens notnt.
Figure SCillustrates a artaway top view of the connection between the | ens
t o nount andenti¥e cbieeadsop rotator. Fguse SD illustrates a partial aos.on of

the two.stop rotator that shows the structure of the positioning elenents
sad cenual bore. Fédditionabtechniques foncapturing fitst andisecondimages heving eppreximatelyd t op

bot tom v ew oF O s ey A 188 4RhD SRRl ackucitlbdi Tn 26 pebdig L 8L PO 2
Jrotator. Figu Appl%od Serinl Na 108494, 5950filéd Jahe 23, 1995 wakick isdncovporated by oeferehate of

eccentrlc meapt at the nsfop rotator end.. Figure 6 illustrates an
al ternat’i ve e 3540\ fts SRIUE RRAtEE. set nounti ng system 20 pg gil ~~! erintien

JFIG | A shows a fr 00 as
contenpl ated by engﬂfdp%%ﬁic &%r@%ﬁgﬁﬁ%ﬁm@ﬁgﬁéﬁqw.ﬁy%des as
i mage capt ur ernaNole)laSgamrtelZinfmmdaﬂdmsapmgédﬁﬁhludhgm SnParens Nws. 120

and onset nvuat npunt e suppor.t neans 190)

capture means S386558 5 Sééﬁéﬁ%tﬂéd 5313@%@&9 h@tmmonémall‘lpa ot ss,

nounted to th Ng{,#hgej p E‘Srnpl ate
the canera 112 as a sti r gamera ta ang c etrlll ga%i%o g| %ﬁﬂgflg@ ,
a vi deotocaner a‘f.calﬁm,r thagﬁmmdiaawﬂugemgé lis exploredb ofiiwhicht jhesdhard ezpresslit is a

wi de-angl e | ens I d| rrents the r snnt | nveg~ |o rct Iate
the lens 114 f%@ﬂﬂﬁ%ﬂ ﬂ'&? ﬁﬁnf‘%f’ 21

greater thsa E%E&r&hﬁ ﬁ%ﬂé&ﬁ? Q4 §st9foe Hﬂnﬁé@&ﬁéﬁ
i nvertion 8 ?2 1 A-i~ ~tf’ 8%118 TZ5 pCTNSQ%FZlEO4 co%tenpl ate the

support neansll'malscbuemdgnst:anﬂ’célubmtructur es ouch as tripods and

tri pod-nonopod co nati ons. O‘fsgt ITDUI’III ng_neans 120fcon5|sts of. lgﬁ}lens
m)unt 141 t hat seagjé’f'f)’qﬁ chmsthod of capgyrin Cr3Uy IpAses, 19T JI5E QSR

132. 1'ige towwmwmwmmwﬂwp eﬁwd to

a bottomhalf 14? of the two-stop rotator 5 13Z. the bottom half 147 of the
taro-stop rotam&#wmmmmﬂmwms%ﬁ“@@mﬁ%im of

an ec~i ¢ noun J P&mg%gﬁ ?ﬁg m%temgﬁi unt
150 severely %?%gghheesg%gpgﬁ %&3‘% n n- stop r ot Sg%e% n
is a nunbs gr uaagrcaphnanmxsfﬁheﬁm Qpositiad; frotatisiyy thé offiee mountinpmeant throughls3 5 i s

rotably connegted to ottnmhal f 156 ofthe n-stop rqtator 135. Th
bottom hal f 1 RPSTLPRS if A Fonsrant ditschiop, FADITING N JMmErsive 3 ?‘W\E&h’s 190.
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di stance di, for ex S1 mu at| ng age Iat er pup ance of
human eyes. | govama %ﬁﬁegtwﬁdd—of-méw: unmteeummm afehelcapnirad enmlerdive Bnages mto

?ﬁpr?xi satst el % %2‘&‘6';‘136‘ :g:aatgg é‘bggﬁ{??gﬁ resenI g|f1nvent I 0 co rrgl ate
e two-stop i ng
a law fricti Ohmh@pe &ﬁie‘!@ﬂlmhhﬁoxﬁ%%@ﬁist M%@&h@%ﬁr@&dﬁbﬁmlﬁ a8y

bottom hal f 146 oftwo-stop rotator 13Z and between the top~alf 153 and
bottom hal f 156te8Re the et  mounting “ES“’S‘O thay, the |imager eapeire dneans iscdn $pesped abl y

i ncl udegg at | g_ﬂgﬁ Ecdn

er abodi neat s ﬁg%ﬁaﬁp ar‘n1 ’ggéﬂr%?gg]%ﬂ% ﬁfg%b%spe%‘%vel Y,
i ncl ude bear i niysoffset thb\nmﬂgﬁﬂxkehi'oﬁgh eRconbitfi&s of pdsifionsdn the dofint

enbodi nent', the lens nount /141) twp-stop rotator 132, eccentric npunt |50,

n-stop rot at or°HRENE Animmersivs image with the Garpgra inpytiMmegns at each of the series of
positions such that the immersive images cover 2 360 degree field-of-view; converting

each of the captured immersive images into 3 second digital data image for each of the
30 seties of secand positions; creating & second totally immersive representation; and storing



al um num andl or anodi zed alum num Hy rotating the tophalf 144 of imﬁgw
rotator 132 180 degrees, the lens 114 points in a direction opposi

its initial directian. Positioning devices (see FIG 5 ZS description)

bet ~reen top-half' 144 and bottom half 14T of two,scop rotatqr 132 aeauely
mairnain | emo BAITEN a first position and in a second, oppofCEFESRUI; on,
where the first and second positions dd~er by 180 degrees. Atcotdiagly, a
user arishiag to capture trovo oppositely dit~octed inmages photographs a
first image wiing tdthy mﬁaﬂ%,?uémnfﬂ,mﬂosrtron rotates the top-half
144 of the two-stop rotator 2 until the cdnera 11Z i5 30 oriented in a

second position, mrﬁmmm@mmmsaymmfmmmummmbtmmmand 9

I ust rates a SFRRSORGURBH t HARNSIE SommEre. Pkaer bubel SEEpdeuB Yy one® 0
i |Tustrated i nardkGottbrend, zh ecdehtrid thodlt Mitdes havin e @ipSside/ Ebornegdes aflend ed by

the stereo |mage capture process of the present invention, In FIG 2, an
cbodi ncht | s GHEECadend yherein thedo of $he Rrstorpd @E the grgentrigmOunt means

stereoscopiC | e this
enbodi nerri, ﬁ%‘%?‘ﬁ‘“ﬁ‘ﬂﬁ%’o@é@%&%ﬁﬁé&g’%ﬁi‘rﬁ% giféc{z&bnp &‘6‘8’1“9"’%
oectter of a shntmgmbpiwanditbmﬁdud;hﬁuﬁﬁhﬂo@h&ﬁ&eﬁ@hﬂpmmmﬁlo i s
the cnmmter of fwo- rotator 13Z. O fset nounting rneaau 12D i s f| rst

offset to the ¥p v h@ﬁmﬂewdaefth@aecqnméoeﬁ\a%@ﬂmw%

centered over dgﬁ& ?%Bngal eg,ﬁaé;, l%&n&hﬂﬂ% 1
I mge 220. R ght I mage S captur‘é usl %étf%nﬂtggdeﬂggg&%e means
O fset mount i ng rigidiystachéd tothé tuprend of theawolfopi@giteraneans: a count er - ¢l ockw se

wrﬁct:;?rgréol te]ttats I &age \Faﬁéyma arenas 110 Ls xap ered 0 er e&%ﬁos‘hﬁ&gnzgy
agai n ot ated SOLRSaRRAaR. 4 %aéﬁ %““m%&ﬁ*“ L

capw e nmeans 1munm$mmﬁmdnmmnglsmﬂmnpglsupnmmnm theredn; B gupporUmeans farnt ed

trg\év:;dlt:ght 3 |%ﬁﬂg i ght 3 |magﬁ éﬁ)és cagtured usrgoq, | rravgx&sgﬁ%pture

count er . gl ockv gk a-edlxﬁaretiwtuﬁ?et fin i edn&d Qnem@atsd&&sioﬁmwed
over bottom position 218 with ['ens 114 oriente toward right 4 inmage 250.

R ght 4 i mage SwWweting saigcaptured immensive imapes insgdigitel dstadmages;mstoppemesns fom ows

Cheigh s Anai S8R0 Sl SRS seE theets Bomety, Ehficdonly mckin Bt zeéﬁh%‘??‘?'%lte?t
2, 3, and 4 di gmhahwfepmﬁmfmxﬂ?sﬂddngiiﬂﬂmﬁm@eszsﬁeﬁrmhmtm\asdowen

all of the right drtgrtal Images, 220", Z30', 240", and 250 are congbined into
a right eye tofPRy MW%MW%MWWWHWEE# um y

| mer si v, reprﬁﬁ@@ﬁ Mofmids & Boftldh b Sty ihoelletBire@HRb bith Alorkél

future display i mage capture an rectron o
rotation of thend)b&saecnvombqﬁgnnm st sapic dhq:hoammsl formdigplayingnsaidotwo

enbodi nents of _t .present i rrv t| 04 .t hi g rr~uir addi ti onal manual
operator inter Y ORI zip’ﬁﬁ E‘gﬁlfﬁn ?mﬂ'rt?)(%‘g‘sﬁyﬁ&f%'ffﬁ em_The order
and constant direct Uaﬂseﬁﬁ@tﬂj' fallﬂihddrb uﬁm&%&@&gmmm%hhﬂid%

PCTNS9Hr 11304 enbodi nent of the present invention her been selected to
ma~d, mi ze the éompisngthencpsiet Fansfomingportians oF & firs tospllyjmmersive reprotentation

represengation @ﬁﬁﬁﬁﬁf t s ﬁﬂg@lr th| S
enbodi ma?rft’j1 coulagﬁﬁave al’'so” been € rg@{(lgmngag&ﬁkﬂﬂx } é“?ms‘*‘f& st eps arer
fol l owed to nprwherent the rhmfdmmingepori@@etep colptites i stépsof readingreven kadd from 4 i r st
offset to the I ft of center 210 so that I mage capture tnear~s 110 is

centered over tAlly | immereive vePEsRentationdighal 1mage, eerm@ast%eﬁvanﬂ'e? ¥ & mge

260. Le& 1 i rra ?br‘iﬁ:%‘diﬁﬁﬂ sﬁ%'e@&!ﬁn@iﬂﬁ c,a@ﬁ
nmounting means 120 is then rotated 90 degrees In count a~: i% get ection so
that image captise@ndtemilyimmersive sepiesentatiorodipital ltlmampst!@#@a sgid @ddfinds th eas

age. capt ure ryeanreh iSRRG wid il e, e 30N o el FPBMRGRNE® O

degrees in a counter-cloclca~ise direction so that imge capture neans 110
Is centered over right position 212 with lens 114 oriented toward |eft 3

i mage 280. heft 3 image 280 is captured Gsing i mge capture neans 110.

O fset nounting nesas 120 is rotated a final 90 degrees in a

countercl ockwi se direction so that inmage capture nmeans 15 1 10 is centered
over top position 214 with leas | 14 oriented toward lei 4 image 290. Left
4 image 290 is captured using i mage capture neans 110. FIG 2C shows |eft
1, 2, 3, and 4 images 260, 270, 280, and 290, respectively, are sent

t hrough the AID converter 201 and digitized into left 1, Z) 3) and 4




260', Z70', 280", sad 290", respearvely. Theg all of the left digital
|mages 260 Z70 ) 280 Zo and 290 are conbined into a left eye 7tpt,\p,tm

i tnmer'si ve representatl on 296. The |eft eye totally iatnersive
representation 296 is then stored in a left eye file 298 for future

di spl ay. Thewomeasmeon of the right and left totally imersivBCT/USS821304
representations 292 end 296, respectively, and subsequent storage -in right
and left eye files Z94 sad 298 296, respectively, create imges that are
internal |y seaffhfifotmedipbriieis Whérein saidi Samshﬂr&amfomdtﬁmm farther t he
tight eye file 294 and the left eye fi 8 are also_perfectly. allgned SO
as to provide mmmeawspéﬁglpqmgnmmmcf@wlwmce@éwwmwmm,t ant

f t d real st t dis f t
user o et sathd FREONE dRpRY dRRE Bee rBHeR BT but 36 BRALE bo, FERRER, T 0
i mages et diffgg su@ftna enBéfl nEKarutd Gidphis Read Mbtintéifor éachieyed tdisplags®ith 110,

72, 60, 45, 40, 36, sad 30 degrees. I n another 3o enbodi nent, inmages coul d
al so be Sapt ur Belarized Blters thandisecy dndspendent gnonies ﬂm&% °Y°:2°P %@WGW yI ro

??gpfor%ggﬁﬁﬁwwﬁharﬁ%ﬁ (}EHE? f or melé‘hﬁ one

enbodi ment of Mdtmtyahxphpamnmgetofddcmadnggmyﬂqmng;ﬁskﬁ ¢y toregeise thehe

right eye file, 294 and left eye file 298 information are alternpatel o output
thmigh 1ight olft s imAge snd Heg the HBMIEYs Wrrecuyrthe BRIEYs MRS IB SR

ooct necti on 334, ,ngm%; ,m,ﬁ‘ggg; Lol ARR KSR kaid 3feredtdpidCr S
an interlaced stereo | d@oth%ﬂ?%%r aC| ng the right eye fsl I em294 HH

i nf or matioon i nﬂsplhylée\mees nurrbered lines and the | e& eye file 29S
irtformatioa into the odd ectd Lines, of the interl aced stereo,.i ge,
|l aterl ac~i ng of the&‘%@‘@at‘a e 9&&!‘?‘5%@‘%?‘?’%@’&‘? eRASCoPEAisPlaY
outputs the nniNQAgimddfl cdnl}iisg dthe lsteld® of Tndulifing meﬁ; PAgre micand 8o af oEEN

nunber, then input connection 332 switches to rig q%e connection 310 to
recei ve the neMPUNingmeys; foftins theefset epmnarmsanswo & s§0esHok PasiiRes i #nber

is an odd nutn 1 inp rtion 332

connecti on 320%@=ce&“§"ﬁ%§mﬁ'§gfgmeem %&ﬁfﬁgﬁdﬁfﬁfyﬁaégﬁh
srareo ighag-~e of thel defids 6 lﬂoﬁsaccﬁxbﬁ'ft@%therﬁa nﬁﬁrﬂummabw‘mdwdmn one
erabodi meat, steroo interlaced output buffo 340 out puts the tereo i mage as

an 15 interl ac%%ﬁ%ﬁ%‘%ﬁﬂﬂyw@m&e EEPEESgRtatons &Ko %“‘ES‘F‘FV%‘H er

350 which i NAdno
ttans~ Irrtctsct?ﬂ\e/?é{pgﬂ;gg Si gne a d&ggﬁhg%&g’( gmgggﬁ one errbodl nerﬁr’ of a

st ereo di spl ay tangfemidhg s ptm:uimafhhé heallyn irssnerisive rmt:&mdnmywxﬁedmmi gnddd and
whi ch is exenpl ar\p/ of other . di Sg}dﬁ A |n which the inventive zo rret"gdﬁ{ray
al so be pract i CEFPCTRYRTRSIFUT, o Yi '8 i GRS SRS THTR

from st ejeo |nmpgﬂdn@%mhg@fd‘fgm3§40 to as i mage sputter 410. | mge
sputter 410 spfits out the even. and odd lines fromthe inserlaced display
si gnal 335 and JJiShdresCIipiion AWINgS a out put connection 415 to a right
eye displ ay connect;ngg,gégo to a tight eye display 442 and sends the odd

| ees via output cot to a lei eye display connection 430 to i 5
the lei eye display Figlfe DAunasﬁtﬂas 2 ifraheviiie af ofieniicdidtt 6iha ytefetico
connection 415 switches between tight eye display connection 420 and | eft
eye di spl ay corﬁﬁ%@ﬁ%ﬁeﬂso basod oa the |ine nunber of the next line to be
output. Bor exanpl e piddre 1BqudMErkles's! SUR viddy Bfo igleft G the ¥iaRedd! den
out put connection 415 switches to the right eye display connection 420) cad
the next |ine t8pBECSYSePut i s an odd nunber then output connection 30 415

switches to the |eft nectl 430 Alter.n t

di spl ays incl ude, Fﬁgzgﬁ%@"'ﬁfﬂp %’Eﬁﬁﬂgg%uégﬁ og{f??%{r%e not
limted to, thes;épelidmwuﬂ%e apﬁ{-egbagg ays | ndependent m ni ature di spl ays
héad mounted for each eye; displays with polarized filters that d' u~ect

i ndependent noni t or FifgeB diysurien the dghtcynage diziiestion araesss dindedght sedlieo
itnsges & eachpmetidele %ﬂ @ﬁhg{:&g@,p og. and sequential sluuttered

gl asses that alter natelg‘lé I'spllay every Inage to s alternating eyes allow ng
the left rye to receive the left eye image and they the right eye to
receive the right eye image, in ispid sugcession. FIG5A shows one

enbodi ment of onset nmounting nmeans 1 Z0.‘la FIG5 ~ offset nounting neans
120 consists of a lens nount 141 with a |l ens nourn bottom 142 that aearrely
attaches to the top end 143 of the top-Isatf 144 of a tyvo-stop totator
132. The to bottomend 145 of the top-half 144 ofthe two-stop rotator 132
is notably connected to




the top end 146 of the bottomhalf 147 of the twostop rotator 132 and the
bottom end 148 of the bottomhalf 147 ofthe taro-stop rotator 13% Oﬂjﬁg@ky
attaches to a top side 149 at a first end of ea eccentzic nount 51) . tom
side 151, at a second end of the eccentric nmourt 150, securely attaches to
a top end 1%9% op-hal f 153 of as n-atop 15 rotator 13 FCTYSBERBYm end
154 of the t'Op-ha 153 of the n-stop rotator 13 5 is notably canted to a
top end 1S5 of a bottomhalf 156 of the n-stop rotator 135. Bottom end 157
of bottom half 156 of 1€ leh3Ma 10D, et TBEMSimiTRibd NY
recess 178 or attacdf‘%gé%ﬁgmgﬁtgetgé%rountfférjl‘gé‘rreangai%gﬁﬁga%he supportﬂrr%ans
190. The surf acecpresdntationicoatibmpriocdss4 sad bottom hal f 147 can have a

grooved areas to provi.de i er 20.0r ' by a.user .otating the
two-stop rotator 132%‘5‘?’&23’?‘5@?‘% ﬁ@g@%@i‘g{,&g“‘a&@gg" %w%e {'%%958 *punped
or sone-other grip ergigie Ddsrfaies'df emBodifed? b ©dispiiyiad Whith Hiednvehtive meéthod may '
provi des a side-perspective view of lens nount 141. In FIG SB, |ens nount

141 conptis ~es @ poastieed and mhich is exgraplagysfiother displaysimwhich the inventivemgthodsma
189, and a bark side t shown). Lens nount 141 is a substantiall
Altbite dried, 70 /

conpl ete angul a Mg zs an opening 188 that extends the across the

wi dth of image aide IFHgyresy iBusiretrd oRé ebddiB&D of the @fset Mfbuatidgesysierins 184 and
1 S3, respectively, to create upper sad | ower portions of |lens nount 141.

Fast eni ng screw 1B5 ilgure§Bdlustrats assidarparspentive yiawof thedenisampunt. ot 186 on
outer surface 183 in g.he r rti f l.ens. no 4 I h
ogeni ngu188, and i Int oﬁ'WQ%%%ﬁl %&&y tﬁ%ﬁngwn%ﬁ}?}x% %Mg‘ﬁhg&gttg{:%

recess 189 for JIsourtafd thet@olstsp sotméeni ng screw 185. 1n the present

enbodi ment opening 188 is _disposed 13. '7 t ~ ~ m~n~ ENO 99118725

PCTI US98f 1130d at an e SRilluswases s nactislegssesection of thetgrqpInat ghaye the m

142. Lens nount (R aeTyN LSt hs “ﬁg‘ﬁ%' | ower portion of outer
&?e~al aégﬁgg?g‘\}v&iﬁ%g I'S %’%sene Bt&g'

surface 183 . Fas pe3dtnit installation
of l eiu 114 (not showBiguredE tustdtesadattom viswosftheapp hilfand tdpoview ofthe bottigm-half d
| eas 114. Alternate enbodi nents of the | eas nount ate disclosed in co 5
pending U S. ApfllitRIWHAOBIPRIN. No. 08I 767, 3 76 which a incorporated by
reference,bherein in i Hﬁﬁh&s {eEdF i i
cont enpl atlge] t he two- sit-lgﬁégg n-stggﬁr&g@g or s“%gga'an 156@8‘?22%%%%%?{
i ncludi ng a | ow dfithehistop dotyert bet ween t he contacting of top-half 144 of

two-stop rotator 132 and tLtomhal f 147 of two:sSt r ot at.or
besvveav top-hal f 153?'&“%-& oﬁ%’ﬁﬂl‘s‘é"‘;m otﬁfﬂgggff%‘%ggogmﬁ%t%p

rotator 135. Thithe haitog torkt6f érda | ayar preferably includes at |east one
Teflon TM (or equivalent) disk Alterpative enbodi nents of the t,\/\o-st%F) and
d

n-stop rotators 132 ahguesSllustassan alteptve embediment of hg ofpglomoupting, sygtent.| o
eo~cl osur% sad W“ s. I n one enbodi ment, the |ees nmount 141,

t wo- st op rotator ) nount 150, n-stop i s rotator 135, sad
support nesas 190 ar eFIGdRA sliows aifrohtrview af diecsterenscopic émagel capture systefil Y0036
show a cut-away top viow of the _connection of |ieeis unt 1 and top end
143 of top-hal f 30! Yﬁmﬁpgrhemsmmu%ﬂﬁwmﬁm@&w
sccevvs 181 reoegghske! MeidoN ol é&&?&lfﬁkﬁﬁﬁ@@t&%ﬂmﬁétﬁﬂﬁld%ﬂz:h&wl!ﬂ@ ah® Pffset

mount bottom 142 sad irna fop cad 143 of top-half 144 of stop-rotator 132
to seuuely fast emonnting meanst 12044 moynted te gFuppast mags 188: tlmage ¢apture means 110

i pl 70 béng a (URSE of el A1 ARG 1510 by SRR R 432, 0T
lip 170 attends Embodifdeasofhs prsbinvéitibh edbtehiplatéthe Sdnerd BICasS stlif canida vakiny

t he top-edge of bottomlip 170 octenfiic~g a short distance past inner
surface 184. TheShesmictlyge digtal, gicRuses, |9Tpe Midyo; camera, ERPTRrNgsvider ipagen| 11p onf

same arc as inne ; t ' 0 4 o d
143 sad recessedh"s%ygﬁgztglgﬂggﬁﬁfgg %7%%"%‘?5#I a(?t?gf%ﬁﬁﬁ g%ns?%ﬁﬁxe sgsegil]de
189 of | ens nouninvéntibnwitemplage tieders 104 irtcingding the lens Hhedofi finl-eye, heinizpitkaicalpand
aligned wifh outer surface 183 at a poatt.esseniially 180 _degrees from.

ot Som 115070, FESTeH B8 Pemsbi BB | BHPOAREIS OF e eSert AT,

i mge side 189 with the bottom edge of top Lip 191 extending a short

di stance past itu~er surface 184. P~t~e e~nbodiner~ for |ips include, but
are not limted to: a single continuous Ii?) and 14 2 1 Al 2002 wo
99ns~Is PCf/LTS98171304 nore than two |ips equally arranged around inage
side 189. Ratting again to FIG 5A, recessed screw 182 extends fromtop end
143 of tophalf 144 oftwo-stop rotator 132 downward t hrough bottom end 145

of top-half 144 and into two-sxop rotator ocat<al bore |1?2 where it
tetm oates and operates to rotably connect

X%




s top-half 144 and horrors-half 147 of two-stop rotator 132. FIC} iﬁ@%fo
shows scrcov 180 passing through vvasha 179 and bottom side 152 al '

end of eccentric mount 150 and into bottom end 148 of bottomhal f 147 of
two-stop rotator 132 to securely fasten two stop rotator 13Z to eccentzic
mount 150. Q?Qﬂ;}gs a partial cross-section of two-stop roP@I/BFIEREW 5| ong
line A and ¥R3%2 o the iaterrlal structure of the two-stop rotator 132
positioning elenents. In the prrsent enbodi nen>;, bottom end 145 of top-half

144 contains t wwﬂ@ﬂé%ﬁémbﬁznmihi 190 RdudiSdsestebae stradives nith angipbleandent er

line of bottomend 14 Springs 178 are positioned in recesses | 77, ball

br~ri ng~ 173 amipofeminppadeathbinatiansp Qffsetimaunting means 12§ ggnsistspf g dans meuptl4l | 47
is fastened to top-haJf 144 so that end 146 t t act
ball 1 s beari %&@%%@%@P&?mﬁé{)@%&%ﬁP?%“’P@?e@éggdiwggﬂ

strain on spri 3 t1Q8 : dnbadd ©Fotlonnkals/ feswaatdn dagedr NgS
175 agai nstpt oggir‘]‘é’z?ﬂ%?%fﬁgéﬁ%ﬂ’ﬁ?f 147{.6 In the prleg(LauEt enbodipment "o

t op- hal f 5 44 i $3% aThebatbm-batfild of the taiofstaprptater 133 sequrely ghsches anthetppsidec\y
182 through top.etld 143 of top-half . l44_and._ int [ I t
ext ends from bgﬂﬁﬁﬂé@'ﬁﬁﬁgﬁﬂ?ﬁd}%g%bﬂﬂ*a ’é@geggho%ﬁlo%%geﬁgg 175
slide into 20 envunedso SetartySatiachesoid d p-iaFd 51 46 afh-sisp touronI8S whécé 1 ha
force exoated by the strained spilngs holds the ball be }75, and,

beat vags
t hus, two- st op nipbegerater than pre. Jihg sep-half 153 of the Arptop 1otateSs éi'g"@yewaaﬁ@d to

nove the ball ' f ¢ | ' tate
the two-stop rgcf g%%&é{é?%gbgﬁ'%&eﬂr}? @&?g%@gﬁﬁk}gﬁﬁeﬁﬁfﬁéﬂﬁ%‘?ﬁjﬁ S
equal toid he ofsmahreed g 18.€4n8€190 C tworedp irowdron 132 e n-stap rowtbirt125 are

recesses 177 arid 25 curved indents 176 are aligned along the center |ine
of two-stop roteRasited by anpintas-dsvice r distrcecfh ofr nexampla,  Amulating, ghe, gRERBe of

recesses and c:-q{l;_@ 'll.lﬁgetﬂﬁﬁ ~ %Hi?ﬁ | Y islndhade
equi di stant radil P?o {he geehf%é%g%ﬁq%fﬁgg%& magt%hgg?%%%rgg% and be
at equal of f sefis sppedxisately@rimehen<agl e, radii equal to .5 inches and the
of fset angl es equal 30 FI G _5F shows

10 degégies for a 3-stop rotator,
the four recesses 1 L&#H"@&‘r e Prasent inventn sontemplate, the (yo-gep and; n=stop 4
2007 WO 991 187 25eaidfs 1BRdREG 4 % ORINRIAE 2 Mw HitBoh 1aybierwah M dontadtng The

operation is consistent with that described above for two-atop rotator |32

and al ternat e &wiRses ofithe tophalf M4dxand botiomdalf 146fof rwea-stopaotatos 432 and hetweendbat s.
FIG SG shows niiaal rut-s vJi.ew of top Si 49 at..a.second end,of s
eccentric noun?"'%g#, {%ﬁgknﬁ%%ﬁg *B‘éﬁ’gé'%"g”f ﬁkg é’ﬁﬁh tﬁ‘%ﬂfé‘ﬁay&lgﬁﬁ%
mount 150 t hr oygdludds:at 3&eséheSTelSN TM |(BSeqhRRlcat) disk N AbtehRBve@abolinenty of the
top-half 153 of n stop rotator 135. Recessed screw holes 160 at ~§vparal | el

to and of fset ftPoritemantastopaptaiqrsd3and, 135 sspectively,grcludpbearngschiivid llag ant
150 al | | | Caj '
o ns 16970 acadiap Bd Eonll sifield dn o LGNS, WAL Boukt 16, tHEuop RERLPT

hal f 153 of n- si3@p ecerntricomoiird 50 hGtoSratitond3 Sa and sbppartiteanst k90 aoel mude ©f of

the of fset tanmegs .platform nmean 00. In this etnbodincnt, the angl ed

eccentric muntﬁﬁuﬁﬁgW@Md with a straight e~dc nount 610.

Al other denents arnayt_diesﬁguﬁa{optmm:ds-%ﬁblrbaebrqbe\moﬁ@%m&,lﬁeléé\-m
rti

Anot her a<tanate enbodi ment” woul'd repl ax the sagled errettrtic nount 150 of
FIG 1 s 5A wi thomss iz diseqtion oppgsite §ivm itvinitiel dirgcnona tPasitioning devieas fseedlGt fie

St ai gt Frount erPABEeeh R R4l BBP L 7 oo ol 13 ) Seurely
si de-to-side. \hiftaihdens mma@?oﬁmnammaﬁdyoﬁﬂdm@ﬁdﬁdmﬁmé thelfizst and
application of the £r| nciples ofthe print imtion. Oher attangenettts and

met hods can be AR PPALtAnS filsr byl RO ogEPes k iAcraraingly, & Neerayishing toheapture two
departing from égdpRsiedhyBiradie ﬁﬂgﬁﬁgﬁéto ! ﬁ&?%&ée%ﬁ‘%&neﬁlh‘phsa ficgt ent

Appl i cariaas herein shall be deened to be 1 ncorporated refnence as to
their entire coPfsiiensrotates thexop-halfitA4 00 the-tivokstap sotatot 332l ithe: camerpel 120 of
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of nounting an offset nmounting nmeans to a support neans at a first end of
said offset 5 nounting neans) nounting an image capture neans to Zal AbE#§H
end of said offset nobunune neans and rotating said of fset nounting neans so
that said image capture neans is in a first position) rotating said offset
nmounting neans through a first series of positions ~n a conptpusIssoecti on)
10 capt uri nwa9¥i8f¥er si ve i nage with said i mage capture neans at each of
said series of positions such that said i mersive i mages cover a 360 degree
field-of view) converting each of said captured i mMmersive inages into a
first digital dpectogmphse Scornddm@ge.of said series of first positions;
creating a first tot Yoyl ' Walply iﬁfﬂgéb.ﬂﬁ" z%s',gej,i t
totally i mrersive reﬁ 'sle%ﬁm#?ﬁ{d?r&{nﬁ%&?g%##g&sm offs‘gt rmunlpigng
means so that sSgjusrateP@FIGaAPAUre means is in a second position, wherein
said second position is 180 degrees apart fromsaid first position;

rotating said offset FEG2A shawsithe imageseaptureby the steradmage, ssprUre progess of ths s
in said cgnstant_direction: turi It N Bosd é’agaﬂg ' 0drl 90
canera i ngut me8FE ttm‘seeggﬂ“‘oﬁpgg??' yeﬁ%%@?"‘po& ﬂn\gﬁrs suchg\tﬂﬁg “sai d :
i Mer si ve i magedegesavithahSh@esteopie indgechpursisysiene 100 bangeenteradat paish 2. Inai d
captured i nmrersive images into a second di.gital data i d‘ e&g&&t sai d
series of secondih@Biodimssy theceuist o ﬂES%%Mf&PE‘FW#%@s‘?% -
representation, | | : | In¥ 410 RRAE s@draficRb-st
menory 2 The rret%&%’?ﬁ%ﬁ%ﬁg%ﬁ%ﬁg?@ges%or st ereosccl)-pi C diStsng ay
according to cl abtatct 19eOfiset nwmnting meaps 12Gistinst effsasan theaightofi coaier 910k
ot 1 oo mgesmi Aok auseo et e PR e i B e,
said video or stj ks anw Qﬁ’gpa';gwg IpliRhperdadiniré mearz N0 as
4 The net hod of t‘%%%ﬂ}g?%g’“?%&, ?%%és for stere%isg::opglc gi spl a

accordi ng to cl dffeef motmeing measnl2D isteepaotated 90 degneresing cownipr¢lackwis: diregtiger a)

and a fisheye or w de-angle |ens attached t.0 ' : f
capturing i mer $P Wﬁ%f"%@r@&%ﬁ%° ~sﬁsg\§g§1§r&%ﬁ§| Ny T0 cpgglmﬂl
wher ei n sai d cr qiehiad tdwdrd right 3 Rhde!280] KIpht 3 invépe 280 isaaptiied using imigerapturd her
conprises the step of: conbining said first digital data inages for each of
sai d seri¥s of fmeass 138si OFsnInquating sneees 130; i5r22pinTatated ?%ﬁﬁfgﬁs\}@amﬂm‘

representation, go.that.sai.d fiyrst | BIVR 135 Yeeehfahid ' |
seanl ess i mage. %o.c i %'h‘v‘ootﬁtc“é'%%%!p%e J|'nr12?¥s: |nag§s%gﬂggtpbgg°ﬂﬁ@
st ereoscopi ¢ di pjtalenfCEPoHéntg tovard Aght imagecddo] RighnB8dmege24fivcapiturgd asing
portion of said totally inmersive representation séep furt Z.l#ﬁ conpti ses
the step of: trdF3Ed meansd 180 Qffsetmensingimens 120 is iiard s tnal Y degreesin §, g

of capturing i mw&{&ﬁnAM%Eﬂon%qmm@aﬁﬁ $ednd ) 18 ECRAdtedbvePbatic M 6

wherein said user 1 nput conprises: 20 pan, t , and zoom 8. A canera
mount i ng Appar atpesitionr218 swth lenc hist oriéntest toweed| dight Arimegs23fe Right € imegeRl is
| mages conprising: an, n-stop rotator ne having a top end and a bottom
end, an eccent ri GPHSEhS °ﬁ‘3\9‘f‘rﬁ6’"ﬁmtalg§‘ side, a bottomside, a first

end, and a second 25 mad 2BWRewEHERtIAR D lapd 4 GRaget 270, 280,940,Chnll 256 respeerivaly,
said eccentric nount neans is 1$ L .
are sent through an Analog-to-Digijtal (A/D) converter 201 and digitized into right 1, 2,

3, and 4 digital images 220", 230", 240', and 250, respectively. Then, all of the right digital
25 images 220', 230, 240, and 250 are combined into 2 right eye totally immersive

representation 292. The right eye totally immersive representation 292 is then stored in
2 xigh-t eye file 294 for fisture display. While the order of image capture and the direction
of rotation of the offset mounting means 120 can be varied in altemate embodiments of
the present invention, this will require additional manual operator intervention and a mare

30 complex processing system. The order and constant direction specified in this

10



ngidlv attached to said top end of said n-stop rotator neans, Z 1 Au;i U02
a two-stop rotator neans having a top end and a bottom end, wherej |
g CAPRtfy,

bottom end of said tvvo-stop rotator neans is rigidly attached to

side of said second end of said eccentric nmount neans, and S a | ens nount
means having a bottom side) wherein said bottom side of sai gdrARgsAEsNt
means is ri&"ﬁ??ﬂsﬂf’( ached to said top end of said two-stop rotator neans 9
The apparatus recited in claim8) wherein said n-stop rotator neans

conpnses a top-half; a bottomhalf, ;said bottomhalf hejng raqtabl

connected to s&Pbpdinast pEihe Prespet mvm“@%%Pﬁ“éFleﬁéﬁF%mmg’éM%‘hSai d
top-half and said_b [¢) ti ls = u |

bottom hal f. 10. %h@“&‘%ﬂ%ﬁ@r‘é‘é’#&‘e’g r%%gsceﬁ%h?nn B; \Aﬁgﬂrtéﬁgeg'a@er%g{lg?ér
means conpri sedirectiopspecifiefl irsthis engmiinenpaiuld lafe blad bedogtockwigs; 1 S said
top-half having a botifomend. wi th air of recgssgs t.o fir receive said
pair of springs and‘gﬂ?@lﬂrﬁ%eg’?@é? P ﬁﬁTur“Bq'“’ﬁgTéﬁm3s%§ﬁ'cfngW
bottom hal f haylns B0t Rreofsé Bahd IcfloficBHEM 19, soShhimapiaihite Hledd] RGsas to

allov.~ said ball bearings to rest within said indents; erein said pair
of indents andc@&ﬁmﬂMh%@smudééwmllmmmmmdﬂeﬁ himage 260.gbeftiégr ee

apart, positions of,.said rotabl.y connected bott f and top-hal f.of said
two- stop rotat 5'?’5512.6 ’%WWP#%? ﬁﬂ“ﬁﬁn}%ﬁ@ M&W(ﬁm _120 1S
stereoscopi C diheRiclited S0 quctess % copfterdtiwise 68 sd B iag e ap P ineirs 190

i mersive images; an of fset nounting neans-for nounting said inmage capture
means t her eon; iszentered oyssbettompositioni2d8 withleng § 14 prisntedit deft 2 image2/AgLagans

t her eon;,,an i b V] o ecei Vi [ ' | ye

| mages 7%om sa Airee 27615 pRrIORR yuble PR sl 1 1 P RbUGE MAREL AT
for converti neagan rhtamad 0 degreesiinarcounter-tlogknise diretionSoghdt ihagtaiapruremess, a
st or age neans flc;oriﬁstori ng said digital data inmages,in, nmenor

5
processi ng meahtd Bspatered overright pastion 242 with lansch14; asiented tvvas i;#étiﬂgﬁ%”(}-om

said digital d 35@? 80 i %‘erg . %g“ q[ﬂi gs R r
associ ating sa??t ot ?ymls rstve ge% esenta |on§ﬁ§s|®§&%r§i€§m&8 120

t ransf or mat i onisretated 2 final 90 degraésin stauptetclpkviseadireofionsai that imige dapturemiedns e
representati onili\é')t h di startion and perspective correction, and 10 a

st er eosddpi ¢ dif SPISFPIEERRYSF taP RASSISn 2)4 AEFhdess d 14 pented opmsd lefhfeimsge 290.
representati ONEaft 4 image 290 is captured using image capture means 110.

FIG. 2C shows left 1, 2, 3, and 4 images 260, 270, 280, and 290, respectively, are
sent through the A/D converter 201 and digitized into left 1, 2, 3, and 4 digital images
260", 270", 280, and 290", respectively. Then, all of the left digital images 260", 270", 280",
20 and 290 are combined into a left eye totally immersive representation 296. The left eye
totally immersive representation 296 is theq, stored in a left eye file 298 for future display.
The creation of the right and left tatally immersive representations 292 and 296,
respectively, and subsequent storage-in right and left eye files 294 and 298 296,
respectively, create images that are internally seamless and perfectly aligned. Similarly,
25 the points in the right eye file 294 and the lefi eye file 298 are also perfectly aligned so as
to prov_ide the correct perspective view for each eye. This is important for accurate and
realistic stereoscopic displays of the stored images to a user's left and right eyes.
Alternate embodiments can include capturing images st different offset angles,
including, but not limited to: 180, 110, 72, éo, 45, 40, 36, and 30 degrees. In another
30 embodiment, images could also be captured in the up end down directions either
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i ndependently to each eye of a user. 12. The systemrecited in claim1l
wherein said of ~' set nounting nmeans conprises' an n-stop rot at gry mgf@
having a top end and a bottom end; an eccentric nount means havi ng Z)p
side, a bottomside, a first end, and a second 15 end, wherein said bottom
side of said fi 5@% end of said eccentric nmount means is ri BFHP§8RI%4ched to
said top WP Bt id n-stop rotator neans, a two-stop rotator neans havi ng
a top end and a bottom end, wherein said bottomend of said two-stop

rotator neans 'gn%e éntgLﬂlo\foPﬁtéﬁ-@E%i%m A {ﬂléﬁ)&dﬁi&?%e&ai d second end of _

said eccentric nount means, a ens nou means having a bottom
si de, wherein said BIG! drshowsle flotvckam of thenssepsperformethinsoniesembiodininy ofitheac hed

to said top end of said two-stop rotator_neans. 13.. The _syste r
capturing i mrestrepscopisamess fle displeypreenss oln Gy 3 the Aghtrye Sgﬁ@“n% I?gdyaﬂﬁ 11

wherein said c ' NS, ' ' | '

syot oms. - 14 T ek yRpERRh afE AtFeata BB el kot by bdupbeniof 346 LA T By
S;:Fle?r?s/ ?(C)Srg:?ise di intag?ma.n.d film cgrarg?;m% .2 ~ O3r3@t2§d§mi15 he s s'[ 2m
for capturing ﬁﬁ?ﬂ"gﬁ‘%“} W%WW@&M‘@G%&%CECé%;% "H%’"Pb“%! ai m
11 wherein sai ghesfhidleléh duftBered 152 1Ad thdideye MO infiRthadod info 1Y 8ddhunibered

wi de-angl e lens 16 The systemfor capturing iInmersive inmages for

st er eoscopi c dilipgs of/the dasenlaged gteteo ithagel dnteriacinghftheiimagedata istaceamplishad by
di spl ay neans i.s.sel ect fromthe group,.co | Si I n dent .nkni.at ure
di sB| ais head ﬁﬁfﬁ%h@?ﬂ@%ﬂ%@?%@&%@%pﬁﬁﬁ%ﬂ“ 'iﬁ“%%g’iﬂht
direct ifidepenqogtnupBe, ﬁﬁﬁidﬁﬂ?&%ﬁe&i@nmmﬁs t0%5phe byd édnh@ibn § {0 rebdivct

stereo inmages to each eye through color nmapping, and sequential shuttered

gl asses that althenestiling of imagspdatay Simdary, ifithejoutput linetnumber is anyodd-rumbeq then
allowing the left eye to receive the.left eye i e and then the rd.ght eye
to receive the %ﬁ*@?’éﬁérm?%ﬁ‘%%g%miﬁﬁe%?ﬁ%&f ge
di spl ayi ng t ot dldsy ThiF Rieflacéq stefid iRBHHTs Bidn Gt 16 QRS inbtiabddDutpue baff&340.
transform ng portions of a first_totally imersive representation and a

second tot al | y If R FIpediment vierse interlapes Pupput ibulipsi40 Qutepis Hisdtopey ia3ae &S 4

correctign; an ,Qé&;ﬁéﬁgi [ f)ﬁéi [ ' of
di spl ayi irjlﬂg t ot glnléiy | r is e ?gg?oege at%ﬁgﬂ?ég,%&gwg%aﬁom%, g?sei n
t he transforni intefaced display sighel[335 conar dnaleg sighsl aat elpen transmitethel amaipgesipnal foi mes

froma first toéa |y i mrersive representation digital imge file) ' ~
sending said e ines to a transforner for transform ng said even |ines

into a right eye rnggs; 4 dhEasl | 3 ¥ -5d V€
representation digital | mgehwﬂ%%ggn | n?s@ﬁ%sﬁﬁgﬁ#g:ﬁ@&ﬁ@é
t ransf or mer f ormethodimdyde practced andiwlichis lexengpdary wf othar displsysdy whichthpanvedive 9.
The neth of displayin otally,i Sj Ve .represent ati on cited in claim
18 whr ofh sai daETa i b berrh JRTG 4, i ofeHaced ety SR8 25 S g
conprises the sterg@dntefliced Gltpitbiudig 330 fol RIiRAGE sHliter 4105 Hraye shiivtercal ofsphits out
recei ving sai d&orti ons, . .said stereoscopic ~1 . . .
even and odd lines from the interlaced display signal 335 and sends the even lines via
output connection 415 to a right eye display connection 420 to a right eye display 442
and sends the odd lines via output connection 415 to a left eye display connection 430 to
25 the left eye display 444 of a miniature head mounted display 440. Output connection 415
switches between right eye display connection 420 and left eye display connection 430
based on the line number of the next line to be output. For example, if the next line to be
output is an even number then output connection 415 switches to the right eye display
connection 420, and if the next line to be output is an odd number then output connection

30 415 switches to the left eye display connection 430. Alternative stereo displays include,
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2 1 AUG 2007 display device being selected from but not limted to, the
group conpns~ng i ndependent m ni ature di splays head nounted for eack ledid Ly
di splays with polarized filters that direct independent nonitor images to
each e~~e, color filters that direct stereo inages to each eye through

col or mappi r{? and._sequential shuttered glasses that alternasaanyssdaLsps ay
every image:- ‘39%} nating eves allowing the left eye to receive the left
eye inmage and then the right eye to receive the right eye image, in rapid

successi on, and, receivipng said rfions framsaid L1y .l ol

repr esent at i ons PP2TE &PHE'E¥’§‘rt80‘§B g‘ﬂf%’mlﬁ' SB‘F %;pf}g@ i“&&ee.gg"?5+t q‘%%é%astht%d
recited in clai QhnedBF Gch 2! displays!with pol¥izt HltersSthad difeet independent mritoret
canmera platformnount fromsaid two-stop rotator by an offset distance

representative dhagdsaostagh dys; dolonifilsers shesiditest srerap dmages 80 cerhirysdhrough solon g
The apparatus recited in, claim20) wherein sajd offs di. '

appr 0>F<)=Omat ely t WWh%§Wt%‘i}t&iﬁg%f%ﬁm&g?o%?pﬁ%?gﬁdf Wﬁ e
center of said WiGnsifRy Willg the Rftede fb RBHTOGe Mt GRIMaYe BN thefTRE Fght eye

i mges for stereoscopicdisplay conprising the steps of nmounting an inage
capture means ofio easeive thegightrexerimage; immpidsiceesion.i ng sai d i nage capture

means t hrough a seri Qsitionsg i ant._dir | A, i n
i mersive i mage wit hﬁ%ﬁ#&maﬂ%ﬂﬂ?@m#‘%‘%ﬁ%& l(sigi éﬁ?@??&@%ﬁ?zo
posi tions; convefdunfigp hfdads C2PESHERE df AN1ES DhotRt 14PYRS ailésanolingbétedm d42 that
| mages; creating tw totally imersive réﬁéesentations fromsaid digital

data i mages, onéequtly ettashesspshe tonendidd efithe topshali §44.p1 8 swerstogiratatar 13 &j ve

oral Ty i Bhero; PepBshBads ok i1k RUF ) RPOGAERG-RP ol 167 BraE bindela o
correction; and thetop efd 146\bfihe 6¢forflibalfh 47 of e tWbGtopabiato? 132 eid tha bdubmend
totally ~mrersive representations ~ndependenti~ to each eye of a user 23 A

met hod” of capt url#Rgfth Liginf thedup-siopuprator 137 seayrely swasbet o topside 449
conprising the %E"apgtsP%n@oFBHQ{;dfeﬂﬂicaxﬂon&f1§6.t HOHS LiBE 15T 30 deorfd &ldPHRRL
means at a first end of Sard offset nounting nmeans; nounting an | nmage

capture neans t eceentrc modnciso, securehi gitactiss set topemt 152pfiasombalfhid ofdnat-stap)

o5t 11 on) T ot at FHEAE-1 T §PeRam 38 438 o thesealr LA ot fe rian PrasoCide s oy
positrons in a %Mkomlp&aﬁﬁfggeammﬁwuw En Bitofr Q35 TRAGoMichd

A
sai d i rage capture neans at eac sald series of positions such that said
i mrer si ve i mageslSE ofbottam-B4D] SHaafmestophmtatenlBSr containsfa suppbrofneans enountingsecess i ng

cach of said serTbagpaiaesEs et EPAREE mests. F20 ot oot rlpms 9 g Seface
i nrer si ve repr essfitioth tepihdlf PR &ndi Korfol-klf T470dah Pavel @ ighoovBi gress to provide easier
20 grasping by a user when rotating the two-stop rotator 132. Likewise, the grooved areas
could be knurled, bumped, or some other grip enhancing structure in other embodiments.
FIG. 5B provides a side-perspective view of lens mount 141. InFIG. 5B, lens

mount 141 comprises an outer surface 183, an inner surface 184, an image side 189, and
a back side (not shown). Lens mount 141 is a substantially complete annular ring having
25 an opening 188 that extends the scross the width of image side 189 and extending
bethen inner and outer surfaces 184 and 183, respectively, to creare upper and lower
portions of lens mount 141. Fastening screw 185 is recessed downward through recessing
slot 186 on outer surface 183 in the upper portion of lens mount 141, passing through
opening 188, and into the lower portion of lens mount 141 having a screw recess 187 for

30 receiving the fastening screw 185, In the present embodiment opening 188 is disposed
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storing said first totally imrersive representation in nmenory; fgt@ L W9
said of fset mounting nmeans so that said inmage capture neans is *second
position, wherein said second position is 180 degrees apart fromsaid first
position; rotating said offset nounting neans through a second series of
positions in said " ' constant direction; capturing an i mepgrysediRge W th
sai d camera“i‘h%? ans at each of said series of po~~~ons such that said

i mrersive i mages cover a 360-degree henispherical field-of VI ew, converting
each of said captured ipmersive inmages into a second d| t dat a erage for

each of said seitiad3pproxunatein o gegree mplesfrom dens moynt bagt PRHnS PPROm
| mrersi ve repreﬁ%ﬁEﬁ’ﬂn?EeJnBﬂ%h?}kféalg}vmgngf'&lv.&raiurﬂ&tl%' méﬁngﬁpédv $#538 1 N9

said totally inmersive represe menor A9r . A& A@3. Au. A;
. A9, . Af . ALn. AU%edeenedA0 fpermit inssllatidn oflehs A14 (nat sm@) an@xightened, tpglospopgning 188

o ol e € o NG ey Bl feash £, s prmbedimsnss of the leas meust ate dipclospdin ooz oy (-
aUlca]ca s [/ Tpdidifiy U.S. AfplifibRB&ial NbIogAs9 376 @hick lsGritbipofitéityraferenbl Ketdifi

Ul c”a] ca] ca

U] cral] ca] ca] caifits atiraty. ca] caU] cal caU] ca] caU] ca] caU] ca] caUj ca[ G LYer| $b"{~z~
t nhb .
U]nc’\}a}/\?aﬁl] E:g% g:ﬂ gg{#@ﬂg‘&%‘ ‘Eﬁg} ’B%PE%B?E‘&‘E?‘&%‘B&@"B‘&P&?EM&U} ca

Ucal ca~O : <obeds 132 and 135 ctively, inclyding a low friction layer between the contactin,
TS #BS) $$5% %&zupkf a'\m cal f:eé %a]’%%]“(‘fa‘i é“ %gf’ca] cal 8% ca] ca] ca] cal (g:a] ca

U] ca] cal] ca] caUpsages af jopaialf 174 of et stoplobatdr 3 2padibastdnehalE 147 of two-stop rotator

cal) cau) 25 caU 2 BB piet 35 i og it 28 eI 38 L Heesal O

Ca] ca] ca] ca] ca] 13| CHjis Rive friction M&lﬁ&%&%ﬂm&%fé@ﬁ'ﬁnm (or equivalent)
; <<<{uoi d*YTzupkf a\

a] caU] ca] caU] ca@%amwwqmm ef thectng-stap @G@J]"c%ﬂ] fRapEa i and 135,

%%?97221@;\212(:@6%%8%4% @%]ﬁlfeﬁ é@#’ lﬁacaeflc“TﬁcTcaH‘calfca] c

]aU] EJ] al] cal] ca] cerhiafimant, ekd led mﬁmMsﬂ&&bﬂ: ea:]afw]m.] eodutrid inoagtl3Pemktep] caU
cau| Ca

t DDD: EEEREE? FFAOtS IS, apdeunprrimeans 190« made of swnisumand/eragodized shupisuny ca
Ul c”a] ca] ca] cal] call g %@&@&%P{H%LW&%E@J&%%}@ moeEakt addRp! cal

ca] ca] caly cal] ca qJJIJOK Kh

LQLSLVLeLsLLM ¢8d03BREXGRBuIEHi4/ ofewd-2t5h farstof $37. cladns aridhntal 4]l hag & paif ofsclesaU] ca
0SS b ARl bl lara
YGYpYzt 0i d*YSi ]Mﬁpﬁ@ﬂ?ﬁt@ﬁwwﬁeﬂ ?&%?ﬁ@ﬁ%ﬁﬂé& €31efi dn€ adbftallaga] ca

Ul caU] caU] cal] cal] ca] c

aj caUl c aa’ ca] calgteRFidal43c Basaplip W79 Eaitached soimpee Kz 187 of leasmoyng 141 Witk thes 2t o
eI U calcal Ll cgul o) ik PSR b Bk el i S k5] 2

] cal] ca] cal] ca] c

]U] c’l\J]aU] fJ]a] ciaU] C ¥ Bdrdm lip 170 ex mmmmam&m?mmhmq Xmgdidvmsnbi&VQ ]U

cal] cal ca] ca ca calU ca ca] caU] caU] ca] cal)] ca] cal] ca

] cal caU] ca] ca] ?{%%LFJ% ?M&@H}‘E‘%ﬂg Ce past ner's TL
1jVjjj<kkkl!l N

Jan] cjaj] Jca] cal ca] ca ca] c érg]llc‘gﬁﬁﬁai cai ca‘}ﬂg] ca| cai caafcai cal ca caU]CﬂaEJ

JcaUca]@a & I\Itﬂpﬁomtllpt contSied 0ventop \end \143 and pecegsed {crew 182. Top lip 171 is
L cal ca cal ﬁ&%ﬁ*&?ﬁ%}%ﬁ}@% B¢ oo e ol £ ba Bhelea b el ©

| " }}~f ~i ~| ~0~q~pubstantialfp mem&mmeqsﬁbu&&ﬁ]&a%u 80 degrees from bottam

! #180 degree
ca] cal cac] ca] Cabt b1 Chepipch ients dowmward o o]uiilﬂu%ie‘”scaiﬁnagmﬁgae‘ilﬁeal‘é]s%ca“

#] " Jn{& | or zt oi ¢ f

ca] cal] ca] caU] ca %?Lﬁ%i%gawgg%& ca%i ca%l gm cal|C i’car %ﬁ%ﬁgﬁzt n
hb\ WO d~X8j e* U] Wﬁmﬁ&ﬂmmmﬁMWm]&aﬂmhﬂmh& -
cal] cal] cal] cal] cal] cal] cal] cal] cal] cal] cal] ca] ca] caJRUup$DG 7E[ %{ vql gb] XS
]]1ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] cal] cal] cal] ca] cal] cal] c
aU] cal] caU] cal] ca] caU] ca] cal] ca] ca 14

XDM@ =r x1+} xsni d_Zca] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! QDB&V #sy5P} xsni d_Zca] ] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

ca] ca] ca]ca] ca]ca! L6QHSYffTu!j %} xsnid_Zca]]ca]ca]ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca]ca]cal ca]c a] ca]ca]l ca] ca] ca] ca]ca] ca]ca]ca] ca]ca]ca]ca]calca!l93
WAQ} xsnhc™Yca] ] ca] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca



&10% & ()- 10% & ()-f110% & ()- .t dEVK@ 1010%& ()--#10%& () -

@O% ()-SHYy10%&' ()- @O%&' ()- ' 109%& ()- W *<VK@ Lg#10%N\&' () - 3! VL g#ALGE8 () - 3
10%& ()-Sy10%& () -

L yOg#109M& () - 109%& () - _[}"?VK@- 10%& () -, , 109%& ()-*10%& ()-

| kLL" z#10%1§ ,@;0%& ()-1"109%& ()-[JG JKL}ASH=! 10 10 PCT/US98121304

10: s10%& () 95’{7415 7& () -1 010%& ()-3010%& ()-3'S/#10%& ()-LYer| dESH=! 10s3
10% & ()-10% & ()-@0% & ()-"10% & ()-f10% & ()-&10% & () - | $SAESH=!

1088 - 10% & () - 0% ik o gt V4§ abrhiiged b1l Smbge sfite'180%6 & () -

1096 & () - b{| ~?4= |
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G- >(@AE )B(C(p([Qass mu”lde(@ dg}eccémnc movg&t 150 and
10sl - 10%& () - s3yi Mﬁ@aﬂ'ﬁgﬁ#ﬂﬁéﬁ»ﬁﬁl{ ﬂ%éﬁft{vﬁfsﬁp)rbd{%u@ 16 2% fely (fisten two-
T10%WE' () - &y10%vKE' ()-10%v& ()-1" 10%w () - - :***9+++dE~ @ &1L0%WE' (
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I's-" $109%WE () - ﬂrﬂm ftrudulré laﬁﬂﬁ(&.vb)stdp(ﬁmﬂ)pommnmg clements. In the present
1111122N22bC Lloﬁbgé %en@ %gtz:&m&cnd) 145 %%:G(Sp-hagf) 144 contains two recesses 177 positioned 180
degrees apart along the center line of bottom end 145. Springs 178 are positioned in
recesses 177, ball bearings 175 are positioned on top of the springs 178, and bottom-half
147 is fastened to top-half 144 so that top end 146 of bottom-half 147 contact ball
15 beanings 175 and strain springs 178 into racesses 177. The strain on springs 178 creates
a force that constantly pushes ball bearings 175 against top end 146 of bottom-half 147.
In the present embodiment, top-half 144 is fastened to bottom-half 147 by inserting
fastening screw 182 through top end 143 of top-half 144 and into central bore 122 that
extends from bottom-half 147. Referring now to FIG. SE, as ball bearinps 175 slide into
20 curved indents 176 on top end 146 of bottom-half 147 the force exerted by the strained
springs holds the ball bearings 175, and, thus, two-stop rotator 132 in place. Significant
force must be exerted to move the ball bearings 175 out of the curved indents 176 in order
to rotate the two-stop rotator 132. The on-center distance d between recesses 177 is
equal to the on-center distance between curved indents 176, In addition, recesses 177 and
25 curved indents 176 are aligned along the center line of two-stop rotator 132. In an
alternate embodiment with an odd number of recesses and curved indents, the recesses
and curved indents would have equidistant radii from the center point of the two-stop
rotator 132 and be at equal offset angles, for example, radii equal to .S inches and the
offset angles equal to 110 degrees for a 3-stop rotator.
30 FIG. 5F shows the four recesses 177 and curved indents 176 of the current
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UGGGE HVHHHA Eb C! ect¢rosi©shqunt L ST Sd3e4AR1§1) are r&cess@Rintg angdthomgh e¢dentric mount 150
through recessed screw holes 160 and into top end 152 of top-half 153 of n-stop rotator
135. Recessed screw holes 160 are parallel to and offset from the center line of n-stop
rotator 135. Eccentric mount 150 also has locator pin holes 162 to receive locator pins
163. Locator pins 163 extend through eccentric mount 150 and into top end 152 of top-
10 half 153 of n-stop rotator 135.
“FIG. 6 shows an alternate embodiment of the offset camera platform means 500.
In this ernbodiment, the angled ecceatric mount 150 of FIG. 5 is replaced with a straight
eccentric mount 610. All other elements are identical to those described above for FIG.
SA. Another alternate embodiment would replace the angled eccentric mount 150 of FIG.
15 5A with g centered straight mount so that equal lengths of the straight mount extend past
the n-stop rotator 135. In addition, the straight mount would permit the two-stop rotator
132 to slide from side-to-side.
What has been deseribed is merely illustrative of the application of the principles
of the present invention. Other arrangements and methods can be implemented by those
20 skilled in the art without departing from the spirit and scope of the present invention.

All U.S. Patent Applications referenced herein ghall be deemed to be incorporated
by reference as to their entire contents.
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10H 10%& () -~ Sﬁ&n{ﬁ@g&(l}nage Aapm%#ﬁm dekond end of said offset mounting means and

rotating said offset mounting means so that said image capture means is in a first position,
rotating said offset mounting means through a first series of positions in a constant
direction,
10 capturing an immersive image with said image capture means at each of said series of
positions such that said immersive images cover a 360 degree field-of-view,
converting each of said captured immersive images into a first digital data image for
each of said series of first positions;
creating a first totally immersive representation,
15 storing said first totally immersive representation in memory;
rotating said offset mounting means so that said image capture means is in a second
position, wherein said second position is 180 degrees apart from said first position;
rotating said offset mounting means thr ugh a second series of positions in said
constant direction;
20 capturing an immersive image with said camera input means at each of said series of
positions such that said immersive images cover a 360 degree field-of-view,
converting each of said captured immersive images into a second digital data image
for each of said series of second positions,
creating a second totally immersive representation, and

25 storing said totally immersive representation in memory

2 The method of capturing immersive images for stereoscopic display according to claim

1 wherein said image capture means comprises video or still image camera systems



| *SH109%HHE' () - !'S ', #10%HH& () - %rl0%& ()--j.j/j;jl1jVijj<knmN 10%& () -

S109& ()-3f10%&' ()-1"109%& ()- YmLO%&' ()-$f10%& ()- 10H 10H<kl | Nmmm[ naBn\UG 2007
1098109 () - 109& ()- !9-#10%0& ()- ~10%& ()-109%& ()- Y

109& () -[nneoopj pzg}~*<mV 1 XL9' @10%s& ()- 9%0%& ()-$10%& ()-!

109&' ()-!L#10%& ()-mlO0%&k' ()-zq)rrsAADIEtFtG}~SH= ! 10 10

10: 109&' () - OL$109&' ()-m ~OL$10%*e* &' () - mL+-#10%& ()-F! L+-#10%}& ()-FG Rt
tnttuguaBSH: | 167 MAhogRf CERUNRRIMMETSYP (HREES fOF Siprepgqemegispipy according to claim

@10%08% () - LY () ot Q%8 (. V. L S AR Oa
1090 () - @&géﬁ‘e iafdl‘%‘%'( i W%féws?%g’ﬁétﬁﬂﬁgﬂ@ﬁ Qnayy ‘z%‘{‘%{?d ESH= |
10Y *109%& ()- (1090 ()- ' @10%0% ()- 9%10%& ()- "10%0& ()- !'10%& ()-{
T}~~~ A4=
A : }4 The method of captunng immersive images for stereoscopic display according to claim
| wherein said image capture means comprises
5 a camera, and

a fisheye or wide-angle lens attached to said camera

5 The method of capturing immersive images for stereoscopic display according to claim
1 wherein said creating a first totally immersive representation step further comprises the step
of: :

combining said first digital data images for each of said series of first positions into

said first totally immersive representation, so that said first totally immersive representation

is a seamless image.

6. The method of capturing immersive images for stereoscopic display according to claim
1 wherein said transforming a portion of said totally immersive representation step further
15 comprises the step of:

transforming said portion based on user input

7. The mthod of capturing immersive images for stereoscopic display according to claim
6 wherein said user input comprises:

20 pan, tilt, and zoom.

8. A camera mounting apparatus for use in capturing totally immersive stereoscopic
images comprising;

an n-stop rotator means having a top end and a bottom end,

an eccentric mount means having a top side, a bottom side, a first end, and a second

25 end, wherein said bottom side of said first end of said eccentric mount means is



100 10%08' () - 334- #10%08&' () - Y! 334- #10%00& ()-Y 010%0& ()-! - TH10%008 () -

@ 209%0% () - ~k~l ~| ~~~QuiV " "109& ()- | 109%& ()- S
100@&' () - 3#Sz10%& () - 10%& ()- %0% ()- 100 1000bVZ}A?nN "10  100& [ s 02
109& ()-!Es, @10%H& ()-! 109& ()- 109& ()- 109& ()- XOX] }[ 9mV

| *f #10999&' ()- 'Es ' SH10%QQE ()- 940%&' ()-3 9$10%& ()-!

1 109 ()-!s-#10% ()-]1opgr~ @' y#g1l0% & ()-f10% & ()- %A0% & ()- 10 10

10: 109 () - 'riidl# 2084uREA daid ;o‘p}e’h@of@ld n{SEPOPBEL YR means 0 &' () -

Z10% & -15"10% & -1CS"10%¢ -1 s 10‘V #& (
2100/§ & E § , #10 Q“& & 8D 'q"am#%@}?és? % %Ef ﬁ“éﬁ”@ “)"a% DAY PBKERd () -
;?m}lg;{&@( ; 36f é’éﬂ@r&“ogmép) fotatsr Jnl’zg'ns/@&\élaly attac%’e#l@%uﬁ igep@ithéf sxhaL 94 (efd O sKid
eccentric mount means, and
5 a lens mount means having a bottom side, wherein said bottom side of said lens mount

means is rigidly attached to said top end of said two-stop rotator means

9. The apparatus recited in claim 8, wherein said n-stop rotator means comprises
a top-half,
a bottom-half, said bottom-half being rotably connected to said top-half, and
v a rotator means disposed between said top-half and said bottom-half for rotating said

top-half around said bottom-half.

10.  The apparatus recited in claim 9, wherein said rotator means comprises:
a pair of springs,
a pair of ball bearings,
15 said top-half having a bottom end with a pair of recesses to first receive said pair of
springs and then receive said pair of ball bearings; and
said bottom-half having a top end a pair of indents, said indents sized so as to allow
said ball bearings to rest within said indents;
wherein said pair of indents and said pair of recesses will be coincident in two, 180
2V degree apart, positions of said rotably connected bottom-half and top-half of said two-stop
rotator N
11 A system for capturing immersive images for stereoscopic display comprising’
an image capture means for capturing immersive images;,
an offset mounting means for mounting said image capture means thereon;
25 a support means for mounting said offset mounting means thereon;

an image receiving means for receiving said captured immersive images from said
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an associating means for associating said totally immersive representations as a patr,
a transformation means for transforming a portion of said totally immersive
representation with distortion and perspective correction, and
10 a stereoscopic display means for displaying said two totally immersive representations

independently to each eye of a user.

12.  The system recited in claim 11 wherein said offset mounting means comprises
an n-stop rotator means having a top end and a bottom end;
an eccentric mount means having a top side, a bottom side, a first end, and a second
15 end, wherein said bottom side of said first end of said eccentric mount means is rigidly
attached to said top end of said n-stop rotator means,

a two-stop rotator means having a top end and a bottom end, wherein said bottom end
of said two-stop rotator means is rigidly attached to said top side of said second end of said
eccentric mount means, and

70 a lens mount means having a bottom side, wherein said bottom side of said lens mount

means is rigidly attached to said top end of said two-stop rotator means.

—

13.  The system for capturing immersive images for stereoscopic display according to

claim 11 wherein said camera input means comprises video or still image camera systems.

14 The system for capturing immersive images for stereoscopic display according to

25 claim 12 wherein said video or still image camera systems comprise digital and film cameras.

20
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10%& () - @ 6 The system for capturing immersive images for stereoscopic display according to
S claim 11 wherein said stereoscopic display means is selected from the group comprising
independent miniature displays head mounted for each eye,
displays with polarized filters that direct independent monitor images to each eye,
color filters that direct stereo images to each eye through color mapping, and
sequential shuttered glasses that alternately display every image to alternating eyes
0 allowing the left eye to receive the left eye image and then the right eye to receive the nght

eye image, in rapid succession.

17. A method of displaying totally immersive representations comprising the steps of’
transforming portions of a first totally immersive representation and a second totally
immersive representation with distortion and perspective correction; and

5 displaying said transformed portions.

18.  The method of displaying totally immersive representations recited in claim 17,
wherein the transforming portions step comprises the steps of:
reading even lines from a first totally immersive representation digital image file,
n sending said even lines to a transformer for transforming said even lines into a right
eye image;
reading odd lines from a second totally immersive representation digital image file; and
.sending said odd lines to a transfo;ner for transforming said odd lines into a left eye

image.

25 19.  The method of displaying totally immersive representations recited in claim 18 wherein
said displaying each said transformed portion step further comprises the steps of:

selecting a stereoscopic display device for receiving said portions, said stereoscopic
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color filters that direct stereo images to each eye through color mapping, and

ry

sequential shuttered glasses that alternately display every image to alternating eves
allowing the left eye to receive the left eye image and then the right eye to receive the nght
eye image, in rapid succession, and

receiving said portions from said totally immersive representations in said stereoscopic

display dewvice.

20.  The'apparatus recited in claim 8, wherein said n-stop 1otator is offset on said offset
camera platform mount from said two-stop rotator by an offset distance representative of the

standard inter-pupillary distance in human eyes.

21.  The apparatus recited in claim 20, wherein said offset distance is approximately three

inches from the center of said n-stop rotator to the center of said two-stop rotator.

1S 22 A method of capturing immersive images for stereoscopic display comprising the
steps of
mounting an image capture means on an offset mounting means;
rotating said image capture means through a series of positions in a constant direction,
capturing an immersive image with said image capture means at each of said series of
20 positions; _
converting said captured immersive images into digital data images;
creating two totally immersive representations from said digital data images, one for
each eye, and digitally storing said totally immersive representations in memory,

tréhsfomﬁng a portion of each of said two totally immersive representations with

25 distortion and perspective correction; and
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5 mounting an offset mounting means to a support means at a first end of said offset
mounting means;
mounting an image capture means to a second end of said offset mounting means and
rotating said offset mounting means so that said image capture means is in a first position,
rotating said offset mounting means through a first series of positions in a constant
‘v direction;
capturing an immersive image with said image capture means at each of said series of
positions such that said immersive images cover a 360-degree hemispherical field-of-view;
converting each of said captured immersive images into a first digital data image for
each of said series of first positions;,
15 creating a first totally immersive representation from said first digital data images;
storing said first totally immersive representation in memory;
rotating said offset mounting means so that said image capture means is in a second
position, wherein said second position is 180 degrees apart from said first position;
rotating said offset mounting means through a second series of positions in said
~A constant direction,
capturing an immersive image with said camera input means at each of said series of
positions such that said immersive images cover a 360-degree hemispherical field-of-view,
converting each of said captured immersive images into a second digital data image
for each of said series of second positions;
25 creating a second totally immersive representation from said second digital data
images; and

storing said totally immersive representation in memory.



