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1 D METHOD AND APPARATUS FOR OPERATI NG THE

OVERLAY*'OF COMPUTER- GENERATED EFFECTS ONTO A LI VE
| MAGE 10 Cross Reference to Rel ated Appllcatlon

Thi s appl i cawom®s3es3ai ns the benefit of U S. Provisional PCT/US98/03533
Application No. 60/039,040, filed February 24, 1997. 15 Techni cal
Field This invention relates to an interactive view ng
ai d. More particularly, this invention relates to a device that
provi des a nethod and apparatus for navigating a viewer in

mul tiple degrees of freedomwhile it presents a live exhibit
integrated with 20 position-correl ated, conputer-generated sound and
vi sual effects. Additionally, this Hethod and appar atus enabl es
on-demand - presentation of overlays tthat can be operated and
controll ed by . the unskilled public. 25 Background of the

| nventi on Many historical, natural, and physical

exhi bit sites, ] such as exhibit sites found in state parks, rely on
ki osks, S|nple poster art, or human narration to convey the

hi st Or}?fﬂ event Sht haME'l‘Hh(J)D ANDCA!PEARAW& E@R@PMNG r'm@ .
cost-effective, these &% 3 t
realistic re-enact manf'gV f AY OF &(M@Ifﬁ’fﬂk'—d ?Qé are a d on

the actual exhi bit site. In fact, ONTO A i nt ensi ve
re-enactments, gg@ch as those perforned at G vil var battle sites

usi ng actors, prOVI Vi Si ive "site-staged"

presentation of hi stéfpﬁsalﬁg%ﬁ%é %\%ﬁ}g#ﬂ Appl@,{g‘tﬁf% hunan- i nt ensi ve

re-enactnents are expensive, Gihis applieation claims the bene US Provisional
Application No. 60/039,040, filed February 24, 1997.

15 Technical Field
This invention relates to an interactive viewing aid.

More particularly, this invention relates to a device that provides
a method and apparatus for navigating a viewer in multiple
degrees of freedom while it presents a live exhibit integrated with

20 position-correlated, computer-generated sound and visual effects. -
Additionally, this method and apparatus enables on-demand
presentation of overlays that can be operated and controlled by
the unskilled public. .

25 Background of the Invention G

Many historical, natural, and physical exh1b1t sxtes,_ :

such as exhibit sites found in state parks, rely on kiosks, simple
poster art, or human narration to convey the historical events that
occurred at the exhibit site. Although cost-effective, these exhibit
30 aids fail to provide visitors with realistic re-enactments of
' historical events that are staged on the actual exhibit site. In fact,
only "human-intensive" re-enactments, such as those performed at
Civil War battle sites using actors, provide visitors with an
effective "site-staged" presentation of historical events. However,
35 these human-intensive re-enactments are expensive, difficult to
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2 ' schedul e, and often result in damage to the exhibit site. Wen
re€nactytents are schedul ed, visitors often flock to the exhibits

sites creating congestion problens within the exhibit site. For

t hese reasongeof)sid® re-enactnents are rarely schedul ed at PCT/US§8AI¥hi bi t
sites. Mor eover, the human-intensive re-enactnment

nmet hods cannot be used to recreate natural phenonena such as the
eruption of Munt St. Helen's, nythical engounters such as

sightings of the Loch Ness Mnster, or human achi evenents such 10 as
t he construction of

exhi bitors typical ‘Mréeq %(Prsﬁns raﬁﬁh%%pﬁ)sﬂ&g exhibit site. ’e?hon
re-create the hi stﬁ“@%ﬁ%ﬁﬂe%@g f@éoo n flock to wgrga the
visitor's attentionsites treatimghcongestiore prolhiens mthxhl the exhibit sitei dFor
typically direct thgokbChBlsonsa thithhh OftbRadodchtiCitd Farely scheduibl 3t

there is a need for n provi enactnments
with exceptionald @&@lﬁmﬁm | e maintaining the Vi SI tor s interest

focused on the exhl bit site. Mogeoves, ath‘eJrhhman-mtenslvenqedeﬁacuﬁent

O ey oo SofiblSls SR e WREL ﬁ?ﬁrﬁ“iﬂaﬁme%& P Es it e,

O-

ot her than emnmn fs Mowrty Stbddelen: ,emémbwa \encaumters: sisheasi bi t
ai d e th Somi‘t l ﬁgh‘ung@@f the Lovhi NeS9oMaristst, ophitinhare athieNefifnte Such For:
exa e, e S n C .
ovemoook or a I %%é Wcjﬁrﬂ@fu@@@ R%iéﬁl%f?ed%?? @Q’gﬁ W@s °f25
natural setti ngs xhibitora ghyipically i tely dewi Hbmsd photographs, or

-a magni fied view ofamheaﬁmﬁ@@é-c@aateethbllﬁstbrﬁal evéﬁtst hHoweter, trlsdad of -

do not re-create or,.re-ena hi.s gvent t ctual, exhi b}t

site. Thus, there ifOcHs H&gﬁ?(yrlsiﬂr%" 1 'maﬂlh &Z‘Rﬁ?‘g\ﬁt&eéhﬁsw fhit

of the exhibit si t eaidisdtypicsHyit direet mhstuﬂw(em attentiont tera TV monigm.

conj unction wi ththThﬁE,g%Et@dst'ae‘ﬁeed for an exhibit aid whicH Ysovigesi ty
head- nount ed di spl a S or ool_g}§ ith qﬁ& Vi rtu real.i deV| es are
soneti nes used as e with excepty 31 evmaﬁﬁ 02 FR¢ v

devi ces do not int evmuor\s;l interest: focused on tbeemdnbncm;e edhiepetissa further '

provide the user W hle@fohhs ekhitithid that doesdot :egaﬁ«*er@ﬂhuniwmve* hese
virtual reality devi Cesacatme typ| cally [/ 37538

PCT/ US98/ 03533 re-en . o :
20 Exhibit aids for viewing exhibit sites, other than

those described above, are also available. One exhibit aid
sometimes used is a coin-operated magnification device. -For
example, the magnification device may be installed on"a scenic
overlook or a tall building to allow users a magnified view of the
25 natural settings. Although these magnification devices do prov:de -
a magnified view of the present-day exhibit site to the user, they
do not re-create or re-enact historical events at the actual exhibit
site. Thus, there is a need for an exhibit aid that provides a view
of the exhibit site and presents an historical re-enactment in
30 conjunction with the magnified view. |
Virtual reality head-mounted displays or boom-
mounted virtual reality devices are sometimes used as exhibit aids.
However, these virtual reality devices do not interact with the
present-day exhibit site to provide the user with an historical re-
35 enactment. Moreover, these virtual reality devices are typically




3 . hot rugged enough for long-termuse in seasonal outdoor
enVLronments Thus, there is a need for a rugged view ng device
that creates virtual reality re-enactnments in conjunction with an

actual exhibit site. 5 There are known processes for
generati ng Cenpesizesss images for real-tinme overlay onPCRUSPSM3SSI t S

t hrough user driven free navigation. For exanple, there are several
ongoing military applications that provide this capability for
infantry training applications. Ho ver, all known products of this
type use 10 expensive liquid crystal play (LCD) technol ogy for

overl ayi ng t V. gne of t.hose exis devi ces
enabl e t he d@(gt 6!/ 88?#1 e?ﬂﬁo g%mf h4¥e M S5Asen B’te outdoor
i nterchanged with environmegter Thug, t&mpamemesdfm a/ruggeal vreeveimgtdevme
overl ays. Moreover,that create8oAewal r éﬂ?@e SLeARERIE s Viﬁvé‘ox'g?ipéﬁbﬁt

I ze

overl ay-process w t%ﬁ % ﬁér}%hron audi o and vi deo ects proceSS| ng.
Exi sting tecC ‘6‘9’1 integrated into an exhibit aid structure

to all ow X he public tTherearedmawn processes for generatiig Gompates a

t t d Riral

ZI ;gcdgre notIOir ortdi. ﬁeﬁl-@i‘dlé’\ﬂv&lﬁébc\ﬁlﬁ gPe co%ﬁ%nﬁ‘ﬁ%ﬁﬁéé}gaﬂgg ces
need 20 for an ﬁ's 2&] e@&‘%rﬁe?i?@l&ﬂﬂﬁlﬂgrmg@iﬁéyat ed

i mages onto a vi emmpphm@mna) thabprdudc shist eapabﬁeylﬁn' imﬂmtry ‘training

procedure for user lﬁga’tﬁ; oWe%leii raﬂp oaﬁJ ﬂﬁ%&ype a
applications of rom ze Ke) a eo e Dr OCessS 58
Summary of t he } ve‘?ﬁﬂeé‘ﬁwe q“‘ cryst d1sp ay r‘%&t‘?ﬂ logy for averlaying sf i es
t he above descri bedhe magerye@ntbgmmmynﬂnag)fanhosemlmdéﬁbe@éﬂwefOf

allowing the thgngl léla’s 86?&2%%' ngevingglic[\%gﬁaﬁ-; ays3o.

conput er - nerate ec ]
Enbodi nents of t he lsbeﬁﬁnéncammcmsr ?QFaIVMI tYeo‘éﬁf&%XS?eMgreover. and
augnment ed real i ty rmrmwefthsmtprdcbsseschavdomte tlwlo%rlay process!ojigpd to

wth.  an W gehropB a6 ﬁ%ﬁe yidee efrets b EssiRg. Exbite Sr of
the 35 invention t&P Oﬂﬁéﬁsflqtdnﬁgﬂﬁ ‘é@ﬂ‘lﬂﬁu J&Hr!ldl stragture ton
WD 98/ 37538 the public to interact with it, nor does it facilita®@Cd/ W%
procedure to allow visitor interaction Existing devices also do
not support physically removable content. Thus, there is a need
20 for an inexpensive exhibit aid that overlays computer-generated
images onto a viewed image to provide a suitable device: and
procedure for user interactions, field replaceable contenti' and
applications of synchronized audio and video effects processing. -

25 Summary of the Invention
The present invention satisfies the above described
needs by providing an apparatus and method for allowing the -
public to operate an exhibit aid device that overlays computer-
generated visual and audio effects onto a live image.

30 Embodiments of the invention allow virtual reality re-enactments
and augmented reality re-enactments that can be presented on-
demand to users.

Aspects of the invention enable users to interact with
an exhibit site better than prior art exhibit aids. Aspects of the

35 invention allow users to view the actual exhibit site through a



4 _ vi ewi ng device and create on-denmand re-enactnents at points of
|nterest in the exhibit site. Wile viewing the exhibit site, it may
be detefni ned which | ocation the person is view ng and visual and

audi o informati on may be presented to the user including 5 sinulation
of effects, -wWoesmrsagal fil mfootage overlays, and tutorial PCT/US98/03533ype
ani mati on of inportant facts. These capabilities have never before
been avail able for operation and presentation to users while a
user is examning the actual exhibit site. |y the present

I nvention provides a device suitable for public use (indoors and 10.

operate ang requost Ouuiefelloecaia Sredd otifoinnd s erAdlinanty f noints of
by the naked eye andnmeﬁtdnﬁhetﬁldllhnﬁmt&ed“ﬂnle viewingethehexhibiti sitet, it may
Z;tgcﬁppteﬁ; ?rswga : Id?ra]& détemﬂdedlwwhgggaﬁoh'tﬁsperson is viewing an v\}lsualld}ld:’ne
i ngl udi ng a vi ewi ng 4B 6‘?‘5 Hﬁt"w&f/ﬁ’ §nﬁx t’ﬁa Eesente to H'Eﬁdug%& i‘éﬁhng
inserts a token §f shoulatiomof effects, htstongairﬁhntfootage overlays; aindetutorial
After inserting at a.nirh&tléﬁ‘i‘ff ortaftfadhs, . exﬁ@ aPablhtnes"l‘lm Réver

portion, aimit at an t of i]tb 5f%_lnt ind
push a start button! @ sopﬁ@tﬁqlhlapdbﬂﬁ%’ﬂta'&on topgsers ner

di spl ays the vi ewi ngvhilera userrm uxalgmh’gethelaeWalgzxﬂﬂnt site. Only thel]me% end | zes
by determning its t [ and
determ nes t he | mat e(gip \hed&ﬁ Q'PHHD& fai’ public H‘?e 3%3’59 o
user. The vi eW| ?'CRFPH “@ allow users' o dptegactivelyl ens

;/i Ie\l/v ;)1;] t he - exhi blbt opetaieaﬂdreqd?sl omlagteﬁects thatccanseqbellizh vwhsit Rﬁ&'eﬁdt?
e e viewer abo i S..prowvi.ded.t.o
g thBSak%h! Relantl héard by the %né]lpég ﬁﬁ?#é?%#ﬁ gﬁ ’\éhlg’

- guide the user to thg proper vie ) .
~the proper view ng BHE APPE %%ﬁsﬂdm‘m 1l iy jagpthes thRecent ered in the vi ewi ng'

screen, the view ng device In one aspecythé davédon dperates ﬁ?dvxﬂﬁig a

i tional inf
st one 1 i el § 01 Befn e 4 e
exhi bit | ocati on. ea e user inserts atokemifidhe anyeafion i configared do i s
ant exP;{)g;{j vi ewi ng require sucleviAfeer inskttiigg token, rmemﬂeelag% ¥ 8 er?‘ﬁgstbrlﬁegrr:] s
Irg- ° 35 confi gur ab* ﬁégﬂ?ﬁ&%%ﬁ”}%& t@iﬁgﬁ%gﬁd gn%‘%e _
VO 98/ 37538 pus a start button. When the user pushes tha::svausbattoﬁms |
5 over2@Qy uinetl displayandheaviewing fthaetentiihing Wvﬁmhggaév&eur ce-.
initializes by determining its position relativeé to its initial
orientation and determines the animated content that needs to be
displayed to the user. The viewing device then provides a natural
"through-the-lens" view of the exhibit site. An audio narration
25 sequence may begin to tell the viewer about the exhibit site. -
Information is provided to guide the user to the proper viewing
point on the exhibit site. As the proper viewing point becomes
visible or centered in the viewing screen, the viewing device
recognizes the user’s request for additional information. The
30 viewing device may then display computer-generated effects over
the “through-the-lens” view of the exhibit location,

In another aspect, the invention is an exhibit viewing
device including an image head for housing an integrated
electronics system. The integrated electronics system is re-

35 configurable for the dynamic and correlated generation and




exhi bit viewed through the exhibit view ng device. The exhi bit

vi em ng device also includes a head nount for user-controlled

navi gation of the image head. The exhibit view ng device may 5 al so
i nclude a stand connected to the head nmount for stability of t he
exhi bit vi evwotpsdess8 ce and user access to the exhibit view PGI/USI8/3533
device. The integrated electronic system my be operative to

generate audio signals and the i nage head may include a speaker

system for broadcasting the audi o signals. 10 In stil

anot her aspect, the exhibit view ng device“may I nclude a position

tracki ng system for term ni.n he Vi ewi n el evation, and vi ew ng
azimuth of the exhi 8|g?’ﬂ\? eV Hbﬁ@i\ﬂx@eag@o %ffef:ts orfa@ PR rgf i{é!t UTEB s
may be coordi nat ed, exbibit yiewed thronglr the exhibit viewingt device. Theexhibitur al
Arong ot her - devi cos 1 paHe BeviueoH hietudes L hod it Rroutdicdioned |
el ectronagnetic neagﬂym of 16 image head. of‘ﬁ’ﬂi ?j‘ﬁ'{lgﬁ Wewing edee may

In still other &$pealsy inchade atstandiconnedteditodhiedreasdymionmt for stabilipf ofhe

vi ewi ng device may ieViewrhi 16 bhdf i . . I sual
effects onto the nagg@% . sogcﬁwfghflgll%é r ?ﬁééséts?}sl 48 exhibit Va‘%@’ﬁﬂé
aspect, the inventi8fVICS- o infgerated glectropic,system may be operative to
conput er - gener at ed generatoaudicesighelseahd tirgimage head nmypiicladé @ speaker i N

an el ectronic syste |-\ Y ' j ncor por at ed ‘ into
a view ng devic Ag%%tgﬁﬁeg?%ﬁ?&{:ﬁggfﬁgmaﬁgmagi ?%ag'i S, . 25 determned. A

user of the vietWng device i exhibit viewing-deviggiraag, the
\C/:io ewi ng device to ainsdude aupesitionctrackingosystem for deternsinirighthe Viewing |
nput er ani mation § articular .
| ocati on of the exhlé%qulﬁglﬁ?%?&§l Wﬁ?ﬁﬁtﬁ&&%@%?xé aé’?és‘pg Iag}/'g:l‘l %‘?d .
onto a |ens view of thatdhe visyal gfectssmay e, coer ngengratedhgnd ioyeriaid | ude
.get er i lr)1i Pg whet heronto the propérohstmralatighe souides exhidit vidwed hﬁl&dﬁgﬁ"’m& |
evice before . pos e evi ce.
In still other lass pe(e:Jt{gﬂ?q{ ﬁé%gg%éﬂgg i ﬁ%‘l&%’g% g’f‘hé‘haeﬂ‘%"gm en8°§f}b% _
effects and the | endagking systememayeeomprisecan eleptromagnetic measuzemend nove -
t he vi ewi ng devi ce. dgviee Uraligithl shaftiencoders. WD 98/ 37538 :
e _user

CT/ US98/ 03533 . . .
Ef tﬁe Vi evm5ng'devi ceto [mveht‘ﬂ'%l %hg&maﬁ%eg%\é@génpgtadteﬁ electromc'f)§§/§ Bl ar

location of the exhPbthe ¥iawingagevigesnay neludg an opdcal unit for oxerlayingn "t he
lens view of tI20 vithy visuad\effeets Dieo ahée Gurd)light source exhibit; In 'still’ = -
another aspect, the invention is a method for overlaying a
computer-generated image onto a viewed image of an exhibit site
in an electronic system for viewing the exhibit site incorporated -
into a viewing device. A position of the viewing device is = °
25 determined. A user of the viewing device is guided to move, or:
freely guides, the viewing device to a particular location of the
exhibit site. Computer animation and sound are generated
regarding the particular location of the exhibit site. The
computer effects are overlaid onto a lens view of the viewing
30 device. The method may also include determining whether a
token has been inserted into the viewing device before
determining the position of the viewing device.
In still other aspects, the method may include
providing audio effects and the lens view to the user before
35 guiding the user to move the viewing device. The step of guiding

rce,e r .



correspond to the direction which the user should nove the 5 view ng

deV|ce to reach the particular |ocation. I n anot her
aspect,’the invention provides a unique device that is suitable
for public use in parks, nuseuns, restaurants, schools, science
centers, andwot9ssrs3gi gh-traffic, |ow super vi si on BCRESIBNITR
device utilizes a rugged design to encase 10 electronic parts in a
base encl osure and i nage head to ensure their protection. The
devi ce.provides a durable nethod for naviggting in two di nensions
and allow ng the collection of orientation data for conputer

Cpeakers, comuter S uRdoPip ?%“"%? i e the YOG defice h a
posi tion nmeasur errenPaHg‘?)ﬂ@-Eé oca {bit site maYeﬁﬂﬁnPﬂ@ﬁtdlsplﬁmnger
processing, inmage i armvsabnahededs amWroﬂ the viewing devicedgThe arrows ma

| n anot her aspect, r vice t
all ows the user $o | n?re's@& | vecf éﬁi\féﬁ%gﬁrse elqie usefoshmf@r O r{gﬁ

~interpretations 9roNGWIRE location. devi ce all ows

users to navigate in azinut h hndnothaeraas the ivention moﬁdgtgldhlqg t he

accuracy of conpute 8 p a The devi'ce |
provi dest a uni ql_lj_ﬁ i ﬁfgﬁ%evtghggisr gg%tﬁstﬁ%:r pubhc@:g% @;ﬁﬁrw RUSEUMS,yi nj ng
or assistance. The e&‘)gﬁp Is, QERVNS; traffic; dewi-on as
the user brows]t;s ovelp eg;@smn areas. j%!%l%:whc@mﬂmslé” d&@sx rtbeéz}é%kev' ew
over an area o a of fer,s |ona

i nf or mat i on upo g{j% njg PRyt in 2 base %\Yl%‘ﬁ' ‘?ﬁg edie theifser
requests for addutupmtpctlon The daviserprovides arﬂura;tﬂeumeﬂmdeﬁnmwxgamngs -

i ndi cating additiong two cﬁﬁnensiﬁ:wmd alldwihg thé @oleefioR O %ﬁ&ﬁﬁuﬁﬁ%ﬁ&‘“ ce
bucton the dey v fak compatH AidetRind b Sutabie HBISIRR: 60F o poiay

I n anot her aspect oviawer bgvinghspeakersicoomputs:r displays, electronmnspnﬁ:ers
focusing aid. Apst hﬁnﬂsﬁﬁllﬂéﬁ% tpbsﬁi'oﬁrﬁl%aﬁ’ﬁrdn@élﬁr %chéshelmag : u‘“ ce

nmeasures the orientations the.l ocation 538
PCT/ US98/ 03533 equ 1pment computer processmg, 1image mtpgratlon an cpmlr@ est
and autommtical ly asfouage the nagnification and other camer a

options, such as backl i ght, tm ﬁh@ﬂfe}y aspett i Hlve %Ei Bi'évy.des a um god the

conput er - gener at ed maﬁp ng que fru ction o t1 A9%ht i on

allows it to presenf e&‘ﬁrt& a“%F dnteractivelybrowse and F%‘Pc'i

, rrul tiple exhibi20i tinformatioar ymmg)thnmd’mmrhwethwmm‘nexhlblts The- -
device allows users to navigate in azimuth and elevations while
maintaining the accuracy of computer-generated positional
overlays. The device provides a unique intuitive approach that-
does not require training or assistance. The device presents

25 computer-generated information as the user browses over the
exhibit and positions the center of view over an area of interest, '
The device also offers additional information upon request by the |
user. The device responds to user requests for additional
information. The device presents tables indicating additional

30 information. If the user positions the device over the indicator
and activates the information, by pushing a button, the device may
present expanded information overlays.

In another aspect of the system, the device offers a

unique focusing aid. As the user pans to an area of interest, the

35 device measures the orientations to determine the location of



I n anot her aspect, the device can be networked to al | ow augnent ed

reality interactive gam ng, such that |inked devi ces present users
wi t'h consistent views of live exhibits with conput er - gener at ed
overl ays. For exanple, multiple devices can 10 be positioned around an
oper at i onal -wghgMists such as a train depot, _ gol d rRGRAUSHHAIRIS i | |,
factory, or assenbly line, and allow each I ndi vi dual user to
operate sone aspect of the exhibit that, when conbined with the

ot her users, allows the group to virtuallyy operate the exhibit.

The invention utilizes a network to exchange the activation by each
ool Lamong devi ces. jirdstUnd pAfORRALANY adjusts, thfe ﬁ{gﬁlﬁga ofl i ‘o °2"
devi ce. t‘hﬁg va es

aspects of CRINETe OPLIORS, PRI 38 196 YcP@éPPE/ exhihigod

and appr ecand the toniputer-generated imdge oITlmnun; detfand:mh of the
description of Zﬁn}e?z‘i’io‘?f Eﬁla% 4 ﬁ@Q&HﬂiﬁHﬁeﬁp?éf%uBX% h@é}% dz{i&t he

appended scr P |
Dr awi ngs 5 f01' mu?tlple eﬂhlb@ items ahwm&ﬂb%mm; Véﬂtlﬁn& de

vi ew and a 25 front view]n gﬁgﬂﬁ-j—l t, the devicentaw béeneﬁwoﬂﬂad to

aocorSanee wih o shkaEE e 0 cpiink b i ke, ..
the el ectroni c conpdewiees prasantgiaees aith smasétent views ofolive exhibiss withidi o
71 Plst rati on of an g tar i Eobrid QESle. For cxampis, TURIFI Svied cam
-Figs. 2A and ZBI(Z ?|Hogﬂ:}qr§.[qo gfa'£88¥r39°9?]e9ﬁhbt gu&? as a Mg% tvi ew,
respectively, of ango}dag:unbedam amilbafactonyator assembly line, and sllomtieacht he

vi ewi ng devi ce. indivitfda? &lsdf eS8 Dperate some aspect of the exhibit that, when
PCT/ US98/ 03533

. Figs. 3A and 3B ar ecPmbiRed With, the, other users, &%RM the group \fp yiryally
front cutaway vi ew opempe:the exhipit. oThednventipn htilides a networki¢o ixichange he

internal constrye ?f;tﬁﬁ‘ﬁo éaél?%ger among__)devmes, so that aF¢@ifsis ép gand
4B are |IIustrat|ons of ,a_ si a lb and, a Cross-sectional view,
respectively, of a Viey i$,PrAvi y €ach device. Fig. 5is a

functi onal bl ock di agram of t'Bheqmrmubsﬂnergfeamres, advantages, fand aspeetshofli ment
of the present invepld Jftesent invention may be o cfedrly k85806 d'%nd
|IIustrat|on of a visu n&q_.[
appreciated Trom a review of the following detailed description of
20 the disclosed embodiments and by reference to the appended

drawings and claims.

Brief Description of the Drawings
Figs. 1A and 1B are illustrations of a side view and a
25 front view, respectively, of a viewing device in accordance w1th
an embodiment of the present invéntion. ’
Fig. 1C is an illustration of a processing system X
which contains the electronic components that generate v1deo |
overlays and audio signals for the viewing device.
30 Fig. 1D is an illustration of an alternate power supply
of the viewing device..
Figs. 2A and 2B are illustrations of a side view and a
front view, respectively, of an image head, a head mount, and a
stand of the viewing device.



presented to the user of an enbodi ment of the present invention. 10

Fig, 7is a data flow diagramillustrating the data flow of the

Vi ewi ng' devi ce. Fig. 8 is an illustration of an optical
uni t i ncorporating a chroma-key m xer and vi deo nonitor

conbi nat i on wo'9s588 dance with an enbodi ment of the presentPCT/US9B/A3533

I nventi on. Fig. 9 is an illustration of an optical unit
i ncorporating a mrror-based viewer with a sinple beamsplitter

filter in accordance with an enbodi mnent ofgthe present invention.

Fig. 10 is an illustration of an optical unhit 20 incorporating a LCD
filter-based viewer in accor e,W Lh TeaeeRodi pent . of the present
i nventi on. ) %gg‘l %ﬂ' f&ﬂd@a fﬁeilpf]ﬁ'sr.. e'iai gﬁe%ﬁlfgq]cgﬁw&| |
unit of an wenbandem frant eutewayeview, respeotively, iofcan image hegad

fiel d-of -view detailitipothel inberhal 6688tARtion of B image head. Fig. 12 is
an illustration of an. optical .§n|4 O,Bf@&fi& i erbodi ntdof .the %resent
i nvention incorporating opti cFé. 8ud % are 1 ustralions gt side view and a
Fig. 13 is a fl &uwcrside crossssactionahyiew,mespectively, of a platform dakeyi ng

. conput er-generated i nages ovejeas5\s afRRctiBRIEbIoRk (?ié@i%??‘iﬁé%??%ﬁssﬂéh an

enbodi nent of the present, inventJ on. Det al, Scri .
- The present invent i%’ﬁfq’g fg;pgarghoé}mﬁ}t(pfghmﬁpt mvention. ;g appar at us f or
over | ayi ng conput er - gener at eFignbnistd conocepmal illastration ufge viswaleiinage ough

a magni fyi ng vi ewi i . .
am % 898}/03%33 sreS&ite %0 the user of'&h SRibudidtent of tha present invention.. .

of the inventid® allow virt ukii&r dals pydata. floxy diagram illustratingthe, dgteent ed
~reality re-enact merflewtdfsthecdewing deerent ed on- demand to users

| through a magni fying viewi ngggvi ge.: . . e tion
~ enabl es users to interact vmtrﬂ "thg s an I}Hf%lr%uglllt é)faea}{]_e?bf%gﬂb%lbr art
“exhibit aids. The iJM¢ORPPERLng a chgp elsdnrixel, 3nd tideoacmegitexhi bit
-si.te through a vi ewiombination in decordanvedwithe ahcernbodiiemd of ¢he @sBRAL S at .-
poi nts of i nt eq&st ih¥ention. the exhibit site. Wiile.view ng the exhibit

site, 'the invention may . determne the location the person is_
viewing and may present  10Figi sBaisada ddisiration, @dt iamn opticali pait

- simulation of effednheorporating a mirror-based viewer with a simple beam splitter
filter in accordance with an embodiment of the present invention.
Fig. 10 is an illustration of an optical unit
20 incorporating a LCD filter-based viewer in accordance with an' - -
embodiment of the present invention. o T
Fig. 11 is an illustration of an optical unit of an -
embodiment of the present invention incorporating field-of-view
expansion technology. . R
25 Fig. 12 is an illustration of an optical unit of an "
embodiment of the present invention incorporating optical stereo '
technology. - _
Fig. 13 is a flowchart illustrating a method for
overlaying computer-generated images over a viewed image in
30 accordance with an embodiment of the present invention.

Detailed Description
The present invention is-directed toward a method
and apparatus for overlaying computer-generated animation onto
35 an image viewed through a magnifying viewing device.



historical filmfootage overlays, and tutorial type ani mation of

i nportant facts. These capabilities have never before been avai l abl e
for presentation to users while the users are exam ning t he act ual
exhibit site. Prior art exhibit sites require visitors to 15 view poster
art or TV nowo ssgsashat replace the exhibit site. Only PCTUS98/03533s ent
i nvention can enbellish what is seen by the naked eye to make the
exhibit appear as it did or will in another tinme. In one

enbodi ment, the invention operates by provi ding a view ng device
including a view ng portion called an 209 | mmge head. The user inserts a

token if the invent confiqured to regu After
i nserting a token, $ﬁ)@)06€.gxpn Dgfthel e%gl a]g Wi PR i IG%EW TrgCpRgiments ai m
it at any point of and augmented reality rc-rwaet«ncntsnhattcmn bedpmsehteﬂ ghart
button. \Wen the U%mﬁh'&'@@%séﬁﬁhrougharﬁi%ﬂl ﬂgt\he{hngdeb{@ di spl ays the.

viewing tinme remaining. The l.I'zes by erm ni ng

25. det
its position relative to its The e'i“i’l?? SRARSLH PEAB| tfh IQFFEfaHEtWF& #8e the
anl mat ed cont entd. Texhibit site btwm ﬂgam@nmeameuh;bm\mdes E‘heaimvmiuon

"through-the-Iens” MI@WSQfser%to weW‘ﬂa@’Q&h'Pé.lt b tﬁg exﬁﬁgh ?@:BB

sequence may begi n\ﬁo tell d vver a
Information is prod93ee &8 gon-@gnap tments At Rﬂlﬁﬁeﬁ? mtmsmnpo. nt
on the exhibit si tethe/hxhﬂbﬂsﬁe Whﬂpmpmngﬂmexhlmsm thedavestivh e or

centered in the vi qhitBinine 3159, 1864 ﬁ. 1 edb s icilg"ind 89 A

user's request for ona
vi ewi ng devi ce 10sy vigeal e?‘é Qi mclwhnarﬁlmlaamopf eﬁffeCtS

hi storical event orhlstdrmal d&lmmwnage overlags) and tutonal hﬁ)@&hﬁiﬁﬁ%m of

PCT/ US98/ 03533 ort fa‘ilﬁ These cagablll%tées lﬁ never be[f%ﬁpﬁnd' ngon'

the particul ar exh|
* t.he Eonput er -ani matq a@kp? PWBWQ%&I)GQ@F&W@IIC the users mgxarmum,gu mage
of the e>r<]h| EI t s: t ¢hbedotgalvexhibit Site.t Rrios art exhibit s1te§b¢®1i’é®ikﬁ61% f '
user with the ikl u cr |ono
sone historical lseV(saJ ?e’a]{’(;g{%re Wsmtggs bt “Plaéﬁﬁes&ﬁﬂb‘t&ft@r 6§i
viewing the re-cre §(Pf§$)f‘éﬁt1§"el!tﬁ@ﬁ%ﬁlle mbedlish what is seembyrthesnakeddeymy be
suppl emented with somdketﬁeeﬁhxbnsmams it did orvﬁﬂﬁh%idlﬁénuﬁﬁannon fire,

or other appropriate sounds. ig BﬂUme&ﬁmeqtn %et éPXS eéplarPg%a nd the

presentation term nates,
- overlay may be PI'OVKBQE& viewingideyice including a viewing portion naHedaa:n on

the vienwing 20 infapecdivadhat THer issr0iifisértofa i tokenesf the Mnﬂbﬁ"‘&“é s« By
configured to require such. After inserting a token, the user may - -
step up to the viewing portion, aim it at any point of interest in -
the exhibit site, and push a start button. When the user pushes the -
start button, a timer displays the viewing time remaining. The:
25 viewing device initializes by determining its position relative to its
initial orientation and determines the animated content. The
viewing device then provides a natural “through-the-lens” view of
the exhibit site. An audio narration sequence may begin to tell the
viewer about the exhibit site. -Information is provided to guide
30 the user to the proper viewing point on the exhibit site. As the
proper viewing point becomes visible or centered in the viewing
screen, the viewing device recognizes the user’s request for
additional information.
The viewing device may then generate a computer
35 animation of an historical event or other pertinent information

oot




navi gating the view ng device to a hot-spot, the user may be

provided with additional information about that particular point 15 of
i nf'erest on the exhibit. Wi | e aspects of the present

i nvention will be described in the general context of conputer
prograns t hayosspsrsas on an operating systemin conj un®GTOR¥ER a
conputer, those skilled in the art will recognize that, generally,
conput er 20 prograns include routines, conponents, data structures,
etc. that perform particular taskgyor inplenment particular abstract
dat a types. Referring now to the drawi ngs, in which Iike nunerals

represent like ele g

t he.present invent %ﬁdﬁg gﬂﬁeﬁrlgﬁgf%‘)’(ﬁﬂggs{& THE vici ?Qvelgzr"l“r’l%l now
to Figs. 1A and 1B thenseveslay e spmphter animation o the agtpal thzpughithet y, of
a view ng devi ce 1(@ns visealoimage of the exhibitvéitd being viededeby thé uses. '

Consi st s 2¥GQL' ?”mé’é‘ﬁﬁeﬁ%“iﬁéf 69§y, vith e 6t e lﬁhﬁﬁgﬁgr@ 130,

30 STheactualyseeseatian efhsemeshist %ﬂ@%leggewg at the coxhibit site.
(illustrated in Fi owhile théiuser denviewingtthe fd-erdatedi @emsmﬂmemaﬁratmn

t hat generates videg qverl ays.and
head mount 120 hol & %‘Fv g } %‘%’Hih&%ﬂkgd with B?%%effpﬁgs \ﬁué%
devi ce 100 al so .ncnxpie&onsmammnlﬁm. or otbsr pppropriate gonnds eﬁmally;ttmof

the imge head 110 tifeplekfites and the ﬂf&e%éﬁ&?&mmates
PCT/ US98/ 03533’
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the i mage head 0. The handfBsaligeative g?ﬂ'é?é’ﬁ??‘“s’ an OVWPYnHWyC
shape and i ncl ude agenuatedpwlncbrlnchﬂiash otespags,dsor areas onttheomﬁwing es in

~the head nount 120 i tddif pBRAUS Bfaﬂlterest to mafl 91éxﬁér§'eaﬁ unt

120. By noving the he vi ew. n rrut h

- and el evation of tHAEH ghtglgdewmg de‘ﬂ'@ tq ﬁ‘epg '§P8ﬁ HEek H‘éa
~viewed by a user. 'ﬁjmviwal with addltlmalrmnfommﬁlenrahamtdhaapam@an@oiﬁ() and
e hondroo ol ot Biterest on OBty 150 130 about the i S.of LT
handl es 160 to 10 changeﬁh@%ﬁéﬂ?&ﬁ QE iRFASEAL tlﬁgePﬂﬁBe“h‘g]aa’ello.
An assenbl ydeséfibetdain thengeneral idontértsaf ocomputeth programsithat2fart o t he
top of the stand 13§ gl gpSrdtilfy Eyﬁ‘éﬁl R acbrfiflc@on WikUa Biifputer, those
skilled in the art will recognize that, generally, computer
20 programs include routines, components, data structures, etc. that’ -
perform particular tasks or implement particular abstract data
types. Referring now to the drawings, in which like numerals
represent like elements throughout the several figures, aspects of ‘
the present invention will be described. -
25 Referring now to Figs. 1A and 1B, a side view anda
front view, respectively, of a viewing device 100 in accordance =
with an embodiment of the present invention will be described. -
The viewing device 100 consists of an image head 110, a head
mount 120, and a stand 130.
30 The image head 110 houses a processing system 140
(illustrated in Fig. 1C) which contains the electronic components
that generates video overlays and audio signals.
The head mount 120 holds the image head 110 in
place. The viewing device 100 also includes handles 160
35 protruding from each side of the image head 110 to allow

rrent of



120 to rotate about the axis of stand 130. ' The vi ew ng

devi ce '100 may al so i nclude an 15 auxiliary power supply 150 as
ilFustrated in Figure 1D. Referring now to Figs. 2A and
2B, a side view and a front view, respectively, of an imge head
110, head nowGbs7ass and stand 130 of view ng devi RCTURISNFSEY be
descri bed. The I mge head 110 includes a face 210 and a back 220
that are 20 preferably connected together by bolts. The view ng device
100 preferably has a modular consjjuction which allows conponents

to be m xed and matched to optim ze the view ng device to an
I ndi vi dual ' s cust ongr ' I egull.n _
The. head mount - 120 TOvEmeRf of e HagB HEHCF10, THe IRARIS 160 are gonseally 11,
head mount 120 is sedindsicaldn:shapersnstinpdude sishaft portion g5 thatiextends 160.
?23” ngs 2:10 gl '13‘(’)V thifeugte HoleP it the A8ad mount 120 tb%cﬁi@lo@tmlytim Réaid o
: e stan r . e ower _may be
fed to the el ec}srei m&g%gﬁgj@sﬁghﬁgliﬁ \/\Fymg%a&égafﬁgp ’ﬂ)‘zg ough
a duct 250 int haay change the viewing azimuih cvRlon gmageoh 160.
a Tront | oross-sect | ol eeany ?"‘E‘é‘ﬁ? iitﬁgliﬁ‘@?"i"w"d by s8Rkl TR Mot T
be doscribed. Tho imayat d&lisme éi"l’agfana 130 apd sopates g@’?ﬁ‘ﬁﬁﬂ%‘%ﬁ hat
i s positioned near ofhstapdi h30 thcechangeethe vizgsvingeazimuthr sThechandles 46 at i ng

t he view ng device - / 3
(he viewng g¢ rothte tHeCimage heaOl P§/abbutthe axis of the handles 160 to g

. . . . 12 )
of the speaker W stchange the| yigwing, cleyation ofjithe image h?ﬂ‘%i;‘ofﬁat Ang
easily heard by theassembly ¥ thak connecty the base of the head nudurtdl20 tdtisen

S5 0 000"t 130 o0 g B BN R

tqQrs the orie I on dat a

novenent) of the 0 to rpm%ggalgta €1 9%)s Hf the orientation data to
the processing syst efffHetOvieWingprdevdesi b0 0symagmalsé0 inchdeses the
ShpoIh Lo 15wl BoRk e TSI kAR BIFGi )11 o1 o covice
~ overlaying. : 10 The posit il% SR ONG I gse:%ggg hEidg view and a
el ectromagnetic front visurespectivelyy of anl masgechead 11 0¢ head groeta120,10.
Alternatively, the popisbiph 190G Higydis @RicoF0q AP b8 escribed.  IHE' | ¢
shaft encoders |ocated | e_two, axe n I C e | e head. 110
r ot at es. image rixeaﬁ 110 includes a face lb and a back 220" that are
: 20 preferably connected together by bolts. The viewing device 100
preferably has a modular construction which allows components
to be mixed and matched to optimize the viewing device to'an -
individual’s customer price and performance requirements. s
The head mount 120 is secured to the stand 130 with
25 . bolts 230. The head mount 120 is secured to the image head 110 ° -
by the handles 160. Bearings 240 allow the head mount 120 to
rotate about the stand 130. The stand 130 may bé constructed as
a steel pole. Power may be fed to the electrical components
within the image head 110 through a duct 250 in the head mount
30 120 and then through the handles 160.
Referring now to Figs. 3A and 3B, a side cross-
sectional view and a front cross-sectional view, respectively, of -
image head 110 will be described. The image head 110 houses a
speaker system 310 that is positioned near the point where the
35  user’s ears are when operating the viewing device 100. The




15 The processing system 140 generat es conput er -

generat ed I mges and transmts these imges to an optical unit 350
for overl ay onto the natural view A start switch 360 powers up and
initiates the view ng sequence within the processi ng system 140. An
optional |/ Owowseréssce 370 al | ows 20 upl oadi ng of additi eCEUSSN3IEBBNT ,
such as visual nodels, sound effects, and viewi ng vignettes, to the
processi ng system 140. Still referring to Figs. 3A and
3B, the image head 110 may further ygonprise a |left hand housi ng 365
and a right hand housi ng 375 conneg?ed together with bolts 377 and

25 separated by a 380. 1n ad t g,t he .housi seal
t he -i mage head 110 Wiéﬁl rﬁﬂe!at‘ &Flﬁb@ﬂ"s pwgdow gﬁflﬂne audip; o
interface seal 384, playithat isveasily hsardafse thanuser. vcTheevolume magnbeol

seal 388. These scaben@bHedvwitiadUpki Wittdr 820" - but may be
conposed of a simlar-substan e vm

_ % per These seal s
provide noisture protection f jon ‘Féekin ﬁﬁ?f’&l gé@ ﬁ?@ﬁisaféﬂ 3302,i nage
head 110 so thatSitmanjtors the oqnentpuonydatarﬁntodmandltsmvdanoveﬁeﬁt)ebfIﬂiétS '

wi t hout breakdowns. 1ma§e head 110 and feedd%hé 3&&3&9 tﬁﬁe%@gegﬁﬂgr' S€

a cooling fan ower caqQnverter VI ewer
preferably 35 co% °P§Sl{ls;§r>'§f§m iRtesesses Hhe qaiontation
speaker WO 9data7|58&1culate the orientation of the v1ewm% device 100 so that

PCT/ US98/ 03533 ] iy
310. The vi evverld’)%%(ilglp&terﬁ generated images may be generh ed. for Qyerding

al l ows the user GV\P‘ASlﬂ‘RgnFP'ng ﬁﬁ@'@%ﬁ% may be aﬂeﬁlﬂﬂﬁmmegnwm
sinmlar terrain.  measurement deviceRdbeatsdaimothé oifniage Héa@”‘il“@ a

ol atf orm base 400 AXerndfifElsE! (8 ?’Eﬁtﬁéﬁﬁcﬁﬁh@ Y%t?ﬁﬁemis 38ggomay

typically is a compﬁ%ﬁptshatft encaders, located ebtam axest on Whicht theo

t hat. enabl es users image headfl10arotateg. hei ghts to view the exhibit-wt hout
adj usting the t ght 0. The stand 130

be attached to e gegiola ehﬂﬁg S%O%%%nagglt%eqaﬂ esTﬁgnH“?;ﬁeForm
base 400 coBgherated rgesprd: transmifs these dmages tasars optical amitiser s
of . differ erBSOethhh&erE gvehts ahe Undtardld Qievwy PIA Hthmt WMSS%(P

ondul 12 440"l I ow BOUEFS 2*2%?%@3?%"%@??8“’@% i ?%smence ithig the 130"
to the imge head I1RRPCESSIng systam 1AD. e interface 370 allows
- 20 uploading of additional content such as visual models, sound -
effects, and viewing vignettes, to the processing system 140.
Still referring to Figs. 3A and 3B, the image head
110 may further comprise a left hand housing 365 and a right
hand housing 375 connected together with bolts 377 and
25 separated by a housing seal 380. In addition to the housing seal, -
the image head 110 may further comprise a viewer seal 382, an’
I/O interface seal 384, a start switch seal 386, and a volume
control seal 388. These seals are preferably composed of rubber,
but may be composed of a similar substance with sealing
30 properties. These seals provide moisture protection for the
internal components of the image head 110 so that it may
propetly function outside in the elements without breakdowns.
The image head 110 may also comprise a cooling fan
390 and a power converter 395. A viewer 399, preferably
35 composed of glass, is typically sitvated between the speaker



- is connected to an

the present invention, the power supply to the invention could be a

DC* povver supply contained in a chanber below the platform base 400
or “within the i mage head 110 itself. Referring now to
Figure 5, a functional block 20 diagram of the pr OCESSI ng system 140
for an enbodiwo®ss7ssd t he present invention wll !@6%@&%3 The
processi ng system 140 begi ns processi ng when a user presses the
start button 360, which triggers an optional vending system575. In
nost enbodi nent s, t he vendi ng sysfgem 575 will be the mechani smfor
accepting 25 coins, tokens, or other ‘paynent to initiate a view ng

Cheovending syggﬁiﬁ A6 é?@w"%@&é?%#ﬁ?ﬁ!#fé&?egﬁéq%@%é"’ h'as
credit car dinoewaek and milows the usen e ¥iewV & magnifisddemage ofmn ot her

form of payxhiBit sﬁ@t@-rmpmmltemml nserted into the vending system
575 30 and the start but

conputer system510. In resp ““ ﬁgpéoeg d4ﬁn§$€gﬁfl smzent Lodtae

coin has been ifisemsidsl cams-smqnaémemtmpemwf:@ a I’péatfombase 400
system 510 will i ”'vgillitl?e pd@s%?iﬁéﬂ i 0 ﬁffo?ﬁi Bedel m)ols?“glcéﬂ¥ isa_,

shoul d" be understo t ho skl rt. th
‘system 510 nay typllﬁ'éﬁil @&ﬁ%ﬁ@é ﬁlb@ﬁ?(ﬁ)%ttﬁg sﬁﬂ&gi:"{lgﬁ ©S Users \\p
98/ 37538 of varymg heights to view the exhibit mmomdjusaagahs deight

14 or | ocajag, TH3 it 180 8y YePttabhed ' et 07
base 400, the evgirfﬁgg ;{gm(ﬁ%g‘%o%@y Mc‘l@ég 400 |

O

.cover, rests oi8t hd §§f9 a8fe & Pla
with the i mage heacohifrises mhHiplei twrs \/430 mghicinachgs gtephfor usess sofand

130. HS W40 N EpiBERY ESinbbREE s he

t tem 5145 °F‘T’mpi‘{"~§l‘ th’ Londiiz ?@ e i ch
conputer system Vrég@% IO@Wp‘EF?C N 3%591& ormbasetmﬂt “The I5§9
to deternmne the off o&v&:atmmcs‘uﬂmllow ovgexdeableeto beifed up throtghi hgnosti c

system 576 may walggﬂ oA Ao 1;..% 110, T altEhvRerhBEARAGRR"G" 5 O

t he proceSS|ng yst unc

After the orient atitB® WW#&Y@’W‘F}J@CMGI suppqy to ép%lqu@gn qomdd ibeage
generation conputera PO pWérss@piyrttcmWned fiba cHambeyebelow the Fatfoom

determ ne the view §P g@ BEGEE head 110 its@gbe displayed to the
user. The content s orage eVI 8
_ Re ernng now to Figure 5, a functional block
20 dtagram of the processing system 140 for an embodiment of the ©
present invention will be described. The processing system 140 -
begins processing when a user presses the start button 360, which'
triggers an optional vending system 575. In most embodiments, -
the vending system 575 will be the mechanism for accepting’ -
25 coins, tokens, or other payment to initiate a viewing session using ~ -
the viewing device 100. It should be understood that the vending ~
system may take a number of different devices, such as credit
cards, check cards, other magnetic strip cards, or any other form
of payment. After a coin is inserted into the vending system 575
30 and the start button 360 is pressed, a signal is sent to the
computer system 510. In response to the signal indicating that a
coin has been inserted and the start button pressed, the computer
system 510 will initiate presentation of content to the user. It
should be understood by those skilled in the art that the computer
35 system 510 may typically be integrated into the image head 110




be an EPROM an EPROM a conputer disk, an optical conpact di sk, or

anot her mass storage medi um The content storage devi ce 580 stores
thé information, such as conputer-generated 20 i mages, which will be
overlaid on the natural view of the exhibit. It should
be under st oowloogras3shi | e t he view ng sequences r et rRGRRISNIBH t he
content storage device 580 are pl ayi ng, the conputer system 510 is
recei ving visual input from an optics system530 via an |I/0O
controller 515 and an expansi on 25 bupginterface 514. The inage
generation conputer 511 ali.gns and merges the view ng sequences,

such as ani Mt on.  GeiddiPde the platfobf0Bhbd AL IE okl AMIBMRSHPO0,

with the natural recel'ved romale
optics system 530. base 400, the compuiersysipm odsisohonsnd wﬂbatBrQW@l%r ged

visual image, via 3cover39ests( loﬂemeoslhbtﬁf thiSplatform base 400, and inteFacegr may

Che moni tor ‘92@“&4 ' %@%ﬁﬁsﬁ%ﬁ JA7AL e iRl Mirkil il B e

Vi ewi ng 0.0t her enbodi rrents of this invention will utilize
digital i mage proce55| ng tO QdefeeF W@ Riew hbéeﬁﬁ"b%eﬁnﬁutlaté’tﬁ theke
g&?ggggfogg)ggSt rmnéosm]ou{er sysrpem 510 po i posﬁlon fracking system 330,

Si mul t aneousl y wi t hwhich is coahectetdptn antimage)rgouemuon computeyﬁ]drrbylzo may
gggg‘rﬁoa%”;%o”' ze ﬁ‘ﬂ@l%ﬁ?%?é"d%gﬁﬂxﬁeaﬂﬁ Brientation oP 6’% | be
stored in the t § gstic s¥ %5%’“@’ b?hB“%Y y%! é:gg%/
recei ves the audio sac@nadfs the auﬂ:;mnempmtef the procé&'singf sytsmmar]ado is

anplifier 551. The 551 arrpl i fies and out puts the
audi o signals to th@hggggf(@m

rr*1 ar .t he user’ ﬁ shenl ng.
The user may control the vol e‘éf fie °nentan°’&udpg°’é‘§‘a9&1ha 2f
optional vol unme butdeterriiited, vthecalmageggeheratlonlﬁompntemsmlnpohmat¢(ftiteﬁﬁ4 of

E Eg ?lr:gi (Ca) ﬁgZBQ?lgS'&oraE@edéh@é%%() to deteé to the co% E nQ@ttl %gcat ed |
at the gl at f or m basi® be displayethtp ﬁge user. lhe content sto qgep@%gpe g;a¥%o0 |
provides power to esean@PROM, an BEPROMparcomputet disle g optieal mnpnet em

140 via various povggk or ano egtﬁ%iéqgr%ﬁédﬁﬁghaqggp Pt stBfa

system 590 may sour

or mer a DC
power sour cieVige %@Tﬁmﬁﬁ i FRatiphy sg&g taén‘éomRu Eﬁ&g r
: 20 images, which will be overlald on the natural view of the exh1b1t. S

It should be understood that while the viewing
sequences retrieved from the content storage device 580 are
playing, the computer system 510 is receiving visual input from -
an optics system 530 via an I/O controller 515 and an expansion

25 bus interface 514. The image generation computer 511 aligns
and merges the viewing sequences, such as animation, retrieved”
from the content storage device 580 with the natural-view visual
input received from a lens 532 of the optics system 530. The
computer system 510 then outputs the merged visual image, via a

30 video output 513, to a monitor 531. The user may optionally
manually configure various display characteristics of the monitor
531, such as brightness or contrast, for maximem viewing
enjoyment. Other embodiments of this invention will utilize
digital image processing to determine these requirements and

35 make automatic adjustments for them.




source may al so be inplenented. In sone enbodi nents, the 20 systemw ||

ret'ain’'the primary power supply at the base of the system or at
soire renote |ocation, and only supply a | ow current el ectrical
supply to the imaging head to ensure user safety ,

Ref erring neypbgssssggure 6, a conceptual illustration PCTAIS9803583 ual

i mge presented to the user of an enbodi ment of the 25 present

i nvention will be described. Enbodi nents of the present i nvention
use uni que processes to deternmine a user' 3 i nterest and present a
tailored presentation of the script whil é si mul t aneousl y

controlling nmagnification leyels, audi | ma , and
synchroni zing these effects éJIPH] W’S“%ﬁ%é’ﬂ?@ ‘Q]&PP&F&)G]‘CQIHBWGI’ 30
vi ewi ng devi ce 100 systegurSd (6 mayioutput synphmnmchtaudeo esignals; viarnaudio
this case a vol cangy e&gﬂ %ﬂ

I nformati onal detail i ove féﬁ g&ﬁ'ﬁa?ﬁ %&K%cgegiﬁgﬁ\#gpvf The

i mgery. As illust@d s;gp duay, et?FQI 3t §t§’r§8°cdfé’|l?%\>580

to make the vol §anThepapedio systemn 556 rpcamesltheiahdwmgnals)at atdio inps

over | ays are posi t isypdAnd shiahniAtr 53y, | THY SR Aniifisier 551 VO

16 cr eat AmpLifigs mquBUt& the audio sigapls to ﬁﬁcﬁR"éﬂ?ﬁﬁﬁﬁtﬁ@aﬁaﬂat ed
i magery. The over| §ys the asér'stistendnen CFite aset maypéonirol the volume of thedi o

effects and narrat| gi‘%lgi 2] Qna
Referring now to F Q}& B}lCd’c éﬂ%‘igﬁﬁ i a ‘ﬂ n%EEiEt@%BZ’;%MW@g{% dat a
f1ow of view ng e wolome sontiol 3 @dtheT Awdio system Thowtersp be
i npl enented in softa HfieRat5 3 Lnmay bei foédted in the imAgecheadnyi®y grem 140

peri pheral & "9 eVt %3%%%&%2%85 31 B P BRI R o

within Figure 7 r e ent 10 software functions. The lines within
Figure 7 represent data A powet @Ystehh 90U pRyFdES tbéa QOF thee

direction of t data fl ow wiih the data |
that is transf 25 re&onwﬂeuents of the %PF‘%?EP% ﬁgﬁt@ggag 4 é’ nPO¥tabases
used by the sof t wadnterfaces 591 at each componens. KEhe power-systemnd90amayof t he
vi ewi ng device btoeithdi®8ni AC pewep Woukée maaﬁaﬁsfme:meacpm poweranager

100. © - Tne SBHfeme %Eﬁgﬂwﬁ%% GERS 188 FTNiEms: * A WD BoPRrar e
functions and geneseuree may @lso tbe implemented: i dnssome erobadiments, the
manager 710 inppi alsggteyW il retahif the Primas poiwet! siipply fdtofhet Bose of ‘the
system or at some remote location, and only supply a low current
electrical supply to the imaging head to ensure user safety-
Referring now to Figure 6, a conceptual illustration -
of a visual image presented to the user of an embodiment of the
25 present invention will be described. Embodiments of the present
invention use unique processes to determine a user's interest and
present a tailored presentation of the script while simultaneously
controlling magnification levels, audio and animation effects, and
synchronizing these effects with the user's free navigation of the
30 viewing device 100. Figure 6 depicts a representative ‘exhibit, in-
this case a volcano, as seen through the viewing device 100 with
informational details overlaid on the through-the-lens viewfinder
imagery. As illustrated in Fig. 6, the device generates an overlay
to make the volcano appear as it did prior to the eruption. The
35 overlays are positioned and scaled accurately to provide a re-




20 start detect 720 routine. The content manager 710 then sends a

start signal to a clock 730 and |l oads a first event from an event

pl ayer ' 740. Depending on the event |oaded, the content nmanager 710
may set atine limt for a tinmer 750, |load a point of interest

from a poi ntwoessisse er est player 760, or |oad the view ng ORGIVERISN3533 25

position froma position nonitor 770. As the content manager 710
continues to process inputs fromthe event player 740, the poi nt
of interest player 760, and the position nitor 770, it gener at es
data for an audi o generator 780 and a sce generator 790. 30
The content manager 710 sends the current caatll events, and
points of interest ¢8atagk VieW thaldisen M0Ex oﬁgge qtp{eand comP‘ItQFO&?IE-’r{ﬁt%nager

710 sends the curreimagayat ithe avdriaysrate tim&-bequenced andacolipledendttat or
780. rat ed
35 i mages, for di ffeurdé%tefg%?%“&hg#‘ausﬁrt?ﬁdga 5%25‘“@ &‘?ar@g%? [ ﬁél gﬁ&e WO
98/ 37538 ferring now to Figure 7, a fety / Gigram

17 st orsed d lctlﬁgrthelﬁatwlﬁo&b@fwﬂﬁing dbeicecl0@ s illestedede Tl

For "t he vi ewi ng 325@5%%9@%%% éﬁ%&%‘%aase%v%ﬂ?%ﬁ%n* ARG o0

the content data frmﬂ%ngoﬂyﬂﬂm 40:0f the ¥iawing) de¥ines100. Additippakbvent
dat atto ]Ehe teVe”tt @?ﬁiu?é@ td}ﬂaxﬁ@é aoh epe ?ﬁﬁ&am connected | wrﬁﬁhé)” OI
points of interest 10 0 e_even
pl ayer 740 pr ocess dFCHE 1&& #Xgié@aiﬂh fégig‘“ﬁ{l%%%% igure 7 TERICSERL ves
fromthe cl ock 1880.softwapmifnetions.i nThe dinesp veighin Fégure 7 representcdatas
poi nts of interest fga PRE AdradWs iﬂ‘F_%ﬁé"ﬁ sieswahe direction (Sfﬂn%rﬁa%&'ﬂﬁw.' t

receives fromthe I.t1,@0 non ent er 740'- ;'.
and the points of Pﬁ?‘é‘?e‘%’? Vé%ﬁi%‘go }tpaﬂ%?n‘{aqg that is Wﬁe d‘th ntent

manager 710. cylinders in Flgure\'/'l wepresentdlatabases u\sedtb(yalhe\mﬂvmmodel S :
unique to each enbolelﬁﬂke fsoftPare’ @i bneﬂygﬂtthgn,l in a .
vi sual 15 d\ﬁﬁ dat ase 793 and a \éﬁ;(ir dat a ase % The
vi sual- nodel s '] ??Ilfe mggf cé’“r'ic cjianage: Bader

795 using a dat abastypicalljathe pnmamalaclsloaanakagﬁ)r the wewmg:dwmeslﬂﬁe

model s in database fRé Einteft ol owoafeéewéy put from othtepr
sends the nodel and.ter.rail n i Nforma ta v:?[stﬁ t1 er| 796
The scene generatorf‘*f’%l ggnqz ?WIP %B‘? elbfunc ons e °°

manager 710 initiates when it receives a start signal from the

20 start detect 720 routine. The content manager 710 theri sendsa - <

start signal to a clock 730 and loads a first event from an event
player 740. Depending on the event loaded, the content - manager
710 may set a time limit for a timer 750, load a point of interest
from a points of interest player 760, or load the viewing device

25 position from a position monitor 770. As the content manager
710 continues to process inputs from the event player 740, the
point of interest player 760, and the position monitor 770, it
generates data for an audio generator 780 and a scene generator
790.

30 The content manager 710 sends the current location,
events, and points of interest to the scene generator 790. The
content manager 710 sends the current location and sounds to the
audio generator 780.

The unique content, such as computer-generated

35 images, for different embodiments of the present invention is



interest, and events fromthe content manager 710. Based on the
event s and | ocati on, the scene generator 790 determ nes what

objects’are in the scene. The objects and | ocation are sent from 25 the
scene generator 790 to the visual rendering 796. Visual renderi ng
796 recei vesyhhigsfabg ects and locations and selects the PCT/USBOIIPr i at e
nodel s and terral n. The nodels and terrain are converted to
geonetry, textures, and aninmations and sent to a graphi cs driver
797. The graphics driver 797 displays the17 30 geonetry, textures, and
animations to the user over the viewed I mage.

The sounds uni que to each enbodi rrené@&{b g’?@i iﬂ@ vention are
stored in sound filsiQred,inA Somenty content datg 7913 es
are read fromthe ainprisks ditasepréSénting all ofithiecevents ahd pointeof ifderesthe

gg‘T’} 8553?8223;,82 S%QStHeh%e?ﬁﬂ&d deViés® 100.1 "& content 1cy?aﬁ§£e3?§§§%rpgr902pr Cate

digital format to te¥irasteithe genfentdata from the,confent database 791 and semds 730
recei ves the nages the exenodiataos the evehp phayer 740 and the ddta représeiitingnager

710. Usi t hi f d
. signal sI nguchI Zsl gtlggé@&hgﬂgﬁélgﬁ' Sf'ﬂitggesg 3(91&18)%}% an é%?rpg%ﬁ%t ?ﬁﬂ;'?ugre
sent to an audi o driheevemaplayer 740 pronessmdh@ exentsdatadmsed «m fheatime he
sounds for the userjt recelves from the clock 7300 Th&poiits dfamdéléﬁ ?Ihﬁre!rqﬁﬂ SO

i ncluded in the d por hand 712
preferably has proce§§,&§ Pﬁ’d@@ Sgéﬁﬁﬁteggod%ﬂnbaéq% qlh@q¢ @)
port handler 1010 ori’dIEauenclt receives fpom the po&mmumtorﬂ'lo 'ﬂhetfsehwp

tool 711 Ste%%% s;ﬂ ¢ 9990 A thé gomsvmemwﬁbs@ $& 760 trﬂnﬁmlt
position 71 The posi nonitor 770 Teceives t
| ocati on of %\?Pﬁ D&gﬁl}?{g romthe position database 771.
In run node, the |/ thsual modelse and)] virtealoworkk modelstunique tof the
15 viewi ng devi ce chf} éxﬁbbhﬂn@ﬂﬁbftﬁé‘g&‘@d&rﬁ%v@i@onm d@@ﬁe’dtixpﬂ visual

~ nmonitor 770 se t he Sl nt ent t he
position and oa%Znt@PFigﬂs Zbﬁt f | HEtB &g éi?é? 794 The '

The timer 750 recelmeuahmmdnisland irtnalnwonld cmodels are read bymmagedeﬂlo
and sends the tine Bﬁ&ér 3 hﬁlﬁgrﬁ Qﬁ&:@;@aﬁﬁhiéo ‘The Iﬁ@delTiﬁ'aGé}”V%

manager 710 sends connan connecte
i nvention to an I/ qucyﬁﬁsotheem aserﬁgggat to Pﬁ’éﬁdéﬁg’& 1

i ncl ude bri ght ness,format ramk semisdtl'zeomndel and terrain mformatlon to a v1sual
20 rendering 796. ' :

The scene generator 790 receives locatlon, points of -
interest, and events from the content manager 710. Based onthe =~
events and location, the scene generator 790 determines what
objects are in the scene. The objects and location are sent from

25 the scene generator 790 to the visual rendering 796. Visual
rendering 796 receives the objects and locations and selects the
appropriate models and terrain. The models and terrain are .
converted to geometry, textures, and animations and sent to a
graphics driver 797. The graphics driver 797 displays the

30 geometry, textures, and animations to the user over the viewed
image.

The sounds unique to each embodiment of the present
invention are stored in sound files in an audio database 781. The
sound files are read from the audio database 781 by an audio

35 loader 782. The audio loader 782 sends the sound files in the



Turning now to Figures 8-10, it should be under stood that the

optical unit 350 for the view ng device 100 25 may have several

differéent options in order to support multiple price and

per formance requi renents of purchasers. _ Ref erri ng now
to Figure 8;wgWshiskgistration of an : optical unit 3398CEWUSIaN03533 dance
with an enbodi nent of the present invention will be described. The
optical unit 350 may conprise a 30 display and m xer based vi ewer
driven by a m xer 805 that integﬁftes conput er generated inmages
and canmera gener at ed vi deo. The xer 805 may typlcally be a

Chr oma- key m xer or uter di,gi tal,. m xer r 80
recei ves a Nati onal@Ppropriate dtggpggg Flgenﬁ'éﬁi’c?sgwa’[‘zg&?( udiQyeo
signal 810 from a genefdtor 78{k peceives ah@:iﬁmbs of seunds aad kocations frone 825.

The m xer 805 Y/ : se 3
PCT/ US98/ 03533 the "QmEhe lﬁﬁﬁager 710. Using. this information, the ftudm

recei ves a VGA ove@Wr%q%nZS%9534¢§ﬁqw isignals, such as g*éﬁ@loatqb&ital
conputer 511. TBe mspeetalized, andesurtdend|Tthat \ardesent to an auﬂicglﬂhive‘ilmm th

the VGA overl ay si vi deo. si gnal
830 to a noni tgr 8?{@?‘4 %&iﬁ W?Pzg§lf%énﬁihy35the 80 E]fBgy a viéwer 840. gI n
the mxing process, all of t/Ad X port handlﬂitz gslﬁlﬂmmbld%tléaﬂl%f the
- NTSC data, except Wiewen hdevi€é 100. The 340 port habtler P2 em:l Hae

background i magery (. ai S eat| ng

an augnmented i nage. tWo pnodes setup aﬁd%{l R@‘g E% %‘%ﬁ—@g&ﬁ‘g %t her

illustration ofl0an 712 sendsmser dnpuhite aawupntqm nEbe wetup 4ok FAddi ment
of the present stores' fhéMbcation bf the dWi‘rigb@l@wJ@qwthﬁ' Bﬁﬁ'tion?>50

nmay conprise a se Lne n_Figur

op%/i calrrpuni t 350 databasenZ‘zi gﬁbegﬂ §1b03 I&PQ&?’E?% @’F B-HPCQ,f and .
natural |ight the wiowing devite 196 from theipositign &bﬂbﬂsal 1bdn run
integrated wth a mode, thé qvof nghhﬂﬁlé}e’ﬂzeséﬁﬂs‘ Ithéeénémtmi \WFafhe 1 ght

i mges and ref oyrces Qnto _a ng sd .rface
The view fil teﬂSng viewing ded’é% Z%ghea&o SIQR I 8{ ﬁ %E

can recei ve si gnal gnonitor 776k sends the posifioncto theagentgat gnanagert Ql and ay
"bl ack® ‘bl ocks  or the positior 84 éihtation b5 the YEiRKGE BiferédiPlacTee0 be

for each | ot ‘these bl SDRAIPREIS0, BRIV BRI HAL) Yo fhe pontont '
repl acement i mage. manager 710 and sends theeérme Mtgo rthwcmtentgnanagﬁ 71100t her
i1 Tustration sz}q The cdiiteAPihaRAgeN 71 BXnds R6ARNEATS SfoY Paripherals -+
enbodi ment  of connected to the invention to an 1/O controller driver 713. These -
commands may include brightness, contrast, and zoom. R
Turning now to Figures 8-10, it should be
understood that the optical unit 350 for the viewing device 100
-25 may have several different options in order to support multiple
price and performance requirements of purchasers. ~
Referring now to Figure 8, an illustration of an
optical unit 350 in accordance with an embodiment of the present
invention will be described. The optical unit 350 may comprise a
30 display and mixer based viewer driven by a mixer 805 that
integrates computer generated images and camera generated
video. The mixer 805 may typically be a Chroma-key mixer or
a computer digital mixer. The mixer 805 receives a National
Television Standards Committee (NTSC) video signal 810 from a
35 video camera 820 directed at an exhibit site 825. The mixer 805
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present invention will be described. The optical unit 350 may 25
conpri se a di spl ay based viewer that allows |ight to pass through
it, as' shown in Fi gure 10, and that integrates conputer generated

i mges with natural light inages directly at a display. The

conput er | megeofenasy at or sends VGA data to the display for »CWys98/03533 t he
pi xel s that represent the positions of overlay data. Because the 30

di splay has no back light, it allows the conplete live inmge to pass -
through to the viewer's eye, along with t.hose pixels lit by the VGA
si gnal . Each of the optical unit configurations can
optionally [ nte rat ed OV.(Field of expansi,ons, as
shown in 35 Fi g&?%’ Hece e%;ﬁ ‘\?gws?‘é?@éyd% 8¥£V’w§ﬂ nlMagere 12.
WD 98/ 37538 generatlon computer 511. The mixer 805 mixes Rlg /NIESE/ @Rfe&B

20 M | £5P

corrprl ses FOV Corrpre%m o] t@i,l%%gg%%a Igf‘%d:@@ig 51?@ &ﬁpﬁlfé each

i mge source and FOWt Nl &hS tor 3, My so that it maybe of

each eye port. Fheviewed by andewet 84f:nin the smixing process, all afhthee VGAW of

the exhibit and co e8S tics
system The image ﬁgkerﬁaﬁﬁgia&ea%se%g%ro g@#‘ e W%‘tﬁ'%xcep f whe?%@%(?,ﬁ t he
same conpression f%étibtss bkletb\‘@kgmun g%ﬁ r¥GA &mkmndgm&wasmtu c
system gener at es t pRelaid6nahe NTSC datawhawwéating/m an t&dﬂrﬁﬁgé mages,

expansi on | ons Lhat makes . Refettg Sk G i R LR e

appear as |ar g&0as opticahynit 350 in ageordanee withhan entiof tlmprps@nts t he
magni t ude scal e f olinydiftion will be désﬁ\ﬂfedV\’”I‘E@ ﬁcﬁlfmfn'tm @l é“drﬁﬁﬁké‘& the -

effect of view ng the hi

Referring now togFm%"]l%sedtm“?c%t g%ghggpe'% 1gR.l?e§C ﬁ&e‘?ﬂtﬁ‘@g% ﬁpse
si npl e LCD shut t er may dntogratene displayapf computer gsaplhisa and netumal dightach
eye port to controlgofh@espr Wb ticaNufit may optichalljtber ﬂedeWi‘tH qages

dhuttor “systomiPs. YiEH e é‘adeg & ?ﬁlte%eaaﬂﬁ@{l‘hsmﬁa{ﬁ' A
presents a right eghe fwo sasreesonto/a gingle viewing. Ma%cmeﬁléw tcmag 30 Hz
on the displ ay. Legeefee, 3a6R dsf‘t?LCD anel Gt%léhﬁyspﬁt%‘t‘ kﬁntt‘éﬁei%tﬁlgﬁﬂ% The
shutters oscill ate qat \tﬁ'ﬁgﬂig rvalts f’r‘ ne fs t he
optics display to 918 '@ﬁt image genegmr gf"ﬁsﬂﬂ elﬂgc b jare S
perspective view, [features of theeclivecexhibit that need to be removed. The
20 computer image generator sends imagery to the monitor for each -
of these blocks that, when reflected, provide a replacement image.
Referring now to Figure 10, another illustration of -
an optical unit 350 in accordance with an embodiment of the
present invention will be described. The optical unit 350 may
25 comprise a display based viewer that allows light to pass through
it, as shown in Figure 10, and that integrates computer generated
images with natural light images directly at a display. The
computer image generator sends VGA data to the display for only
the pixels that represent the positions of overlay data, Because the
30 display has no back light, it allows the complete live image to pass
through to the viewer’s eye, along with those pixels lit by the
VGA signal.
Each of the optical unit configurations can optionally
be integrated with FOV (Field of View) expansions, as shown in
35 Figure 11, or optical stereo devices, as shown in Figure 12.
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25 other eye's perspective view. This sane effect can be enbodied
In the device by using a separate nonitor for each eye instead of

| enses and shutters. Referring nowto Fig. 13, a
flowhart illustrating a met hod 1300 for overl aying
conput er - genghak@fsag nages over a 30 viewed inage in acceCTiSs8O338t h an
enbodi nent of the present i nvention will be described. The nethod
1300 begins at start step 1305 and proceeds to step 1310.
Preferably, the nethod pr oceeds step 1310 when a user inserts a
coin or token into a vi ewi ng devi“ce to begin the nethod 1300. It
shoul d be WD 98/ 37538.

PCT/ US98/ 03533 As shown in Figure 11, the FQ¥ expansion gystemst ood

that other nethods copmpdseseFOK Compiressiondeerses! 1¥10 stationed i fidkx 6ft may

b | t tivel . , I 4 . devi
i g ?ni '? |r Q?i Iz\ég %yu%%gh 1mag§e§%l%rﬁ‘enqnﬁlgF9]\é es@épgflogﬁleéﬁégr}ﬁ g%h?s{e_ew g\él °
relative to its feont; of each eyepost.affhencamera lensel b1 gencrates @ padeét i on
of the viewng 5 angle ¢Rt of the erhibitand coifpresiesiieforooptal protessile

1315, a natur al -t A dh anties) Sybfy, T jmage gencragion. system oviae

1315, a natural "t $ X
provi ded to the usavexlapgdata hwithr rthei same compressiondifagtors hag hthe

| ocation that the Ygghplessivhdeh$d B&er_h@&?#{gﬂ @@%.5 step
1320. pressiphighs 01n320 i nf.or %st_em gonérd®s %%d; user
|

_ . ft ste& _ tlggls pr ovi de i&
to gui de t VaeWsOf lige, and compiter dmages; Jhg, compIesy Ri 1% t
‘site. #0r alispinied andrthen vieweddhpough dedexpansion lemsthag makesn to

15 direct the userthé%Hm%a%ﬂp@#mﬂﬁwf@%@%e# Egé ?Q’{S it Ivodd

dependi ng on the view ocat i o/ LIS L {

the narration. The RRQIHOICOMEFESSION. odBis mauniains the,magnitude scale for the _
At step 1325, the wiewengvhioh is criticalfor exeating the effectiofrviewingutles for -
addi tional i nformatdyRplai¢e2hbif'é éﬂ@.cat i on at 20 the exhibit site. The:
user may activgtse a request tor, additional . i2nf%mation by

posi ti oni ng t hddvi ewi ng devi RETEITiRg, nOW, to; Figuge. 12, the optieal §terens:
and pushing a butt adevices cemprse simple IIGP shutted 1210 systeimsnthatoareds to

t 1330. od ; tFY | t
ZSepcorrput er - gener &1&&%@_@%%?%%52?%#%5%%6&1@# g% gtﬁgéteﬁlgaQSHeéP es. é

exhibit site that gt imati

1k eyP JHIASES ESeRETAIRd ¢ 6 FHPPReY almation
device. In figure 12, a shutter system is used to create a 3-D

20 effect. The optics system presents a right eye and left eye view - =~
that oscillate at over 30 Hz on the display. Lenses focus the
display view to two shutters. The shutters oscillate at the same
intervals and frequencies as the optics display to allow the right
and left eyes to see the eye’s perspective view, but not to- see the

25 other eye’s perspective view. This same effect can be embodied
in the device by using a separate monitor for each eye instead of
lenses and shutters. R

Referring now to Fig. 13, a flowchart illustrating a
method 1300 for overlaying computer-generated images over a

30 viewed image in accordance with an embodiment of the present
invention will be described. The method 1300 begins at start step
1305 and proceeds to step 1310. Preferably, the method
proceeds to step 1310 when a user inserts a coin or token into a
viewing device to begin the method 1300. It should be



and the nethod 1300 proceeds to step 1335. It should be

un(_;l'erstood that if the inmage head is noved after the overlaying has
started, the follow ng steps may 30 occur. First, the novenent of the

i mmge head in the azinuth and el evation direction is determ ned.
Second, the-wewss®Bgsiti on of the i mge head is det erPGTAERPSOIH3 r d,
overlays for the imgery related to the new viewi ng | ocation are
created. Finally, the new conput er - generated overl ays are displayed
over the live imge. WO 98/ 37538 21

PCT/ US98/ 03533 22

At step 1335, the conputer-generated apni qati.on is overlaid,.onto the
actual through-t heﬁ@t?%ggawtgﬁém%gmaﬁ@f payment kpown t&ﬁﬁo%ﬁlﬁy&ﬁt hen
ends at step 1399 \ihdhe attempiyrber aleerpativsly used.  and the vi ewi ng device
shuts off. 5 Fsrtglgnt f | LDEd Onses ' be
apparent to t.hos,e_skgtle It e&gee??%‘ﬁg%:éi?%%%?gésga{uﬁzvégnt?&on
provi des a detemmeining the pasitions of c;i‘eovmi aﬁ ’&Gn’fﬁllﬂgysg%é%t ed
a(r)li mation onto §n iinfipd oriensetdon.hrAfteh determgnirig/ thegpoesitionrgf the viewingevi ce.
1 It S 3 Lew - S
may have sever al did?P gérge%tl&gvr%g%ftﬁéfs. %ﬁ@wﬁg%ﬁ%ﬁﬁﬂﬁﬁr&%&gr

supply of ‘the vi evmt‘h@t@ié\lslé- 100 may be either AC or DC conpati bl e,
as well as capable of supporAitnger 4345, p'watural “througletits-RénsSvied¢ gioat her

examle. the casingy oLyl GBI Bidvided & thd fedPYidie SRR pdiibASn oM
condi ti ons expdOt e@d@i@&WéM§ﬁ% that the user e vigweingn gThe methodoo. As

still anot her exarrnh@npw@adgq;gegtépagzo, 110, head nount 120, stand - .
130, and processing system1l he nyf e.capabl e of. .-
W t hstandi ng severe 20 eéSiSF%}é%Paﬁ%éb %t{qib#ssf@iéﬁ‘gﬁﬁghgtﬂs&5 use.
Additionally, it sigwidel the vseriéo $he properviewiaglosating at the exhibissite 100
My be cotrl_struct$ﬂFdi &Eaahfplaﬂaﬁ:itmﬁé :ﬁaymlb ﬂ:{wﬂe&o?fthe vi‘ewingtéerﬁﬂCt@- ot
configurations e lgurations ul.d e nat e e _he nmoun
120 (the i--mgelﬁeaﬁﬁg% pgex;&mov&l Y y%g@ev?%up’t?i%wgt%ﬁfgofﬁiﬂ t he
position tracking slepeadingson the yiewing logatiogsthat is to bexsscribedmextiinnd
130. It shoul d be fhé hasrationdcThe ansthbdahed poceeds to step 4328, i nvention"may

be configured wi thout the audio,opt4 e s . QX her uses can
al so be made of the view ng &é\ﬁtgﬁ 1325, the viewing device recoghizes the __

user’s request for additional information regarding a location at
20 the exhibit site. The user may activate a request for additional "+ ¢
information by positioning the viewing device’s center on the area -~ -
of interest, and pushing a button on the image head. The method
then proceeds to step 1330. o
At step 1330, the viewing device generates a
25 computer-generated animation related to the location at the
exhibit site that the user is viewing through the viewing device
and the method 1300 proceeds to step 1335. ' ,
It should be understood that if the image head is
moved after the overlaying has started, the following steps may
30 occur. First, the movement of the image head in the azimuth and
elevation direction is determined. Second, the new location of the
image head is determined. Third, overlays for the imagery
related to the new viewing location are created. Finally, the new
computer-generated overlays are displayed over the live image.




100. For instance, informational overlays can be generated to 30 inform

t he, user, of how a vol cano erupts, or how the G and Canyon was
formed. Qther uses include | abeling | andmarks from over | ooks,

i nteractive gam ng, construction and renovation pl anni ng,

educati onal -sw@les/F7sa8 pr oduct  exhi bits, nunerous re- PCTASHINBEI3S,
proposal of theories, and others. The uses of the 35 present invention
are virtually unlimted. WO 98/ 37538

PCT/ US98/ 03533 23

It will further be apparent to those ski1?2d in the art that the
present invention provides a thod paratus for overl ayi ng
conput er - gener at ed ani mat i on §%Pa1§£§sa§& sompyer-generated janimation is

magni fyi ng vi ewi ng dmn]aud ohes the avtual theoughithedehydmage Yiewsddsy fiaan
re-enact ments and hgs. .gregd ?ﬂebtﬁéf&'th@r?'eﬂig ttsgeﬁ’i?2§ when the #i ﬁgl g}k{\pwoul d

al'l evi at e many conges |on Prq assoc _
reenact ments. an eVIewmg %P& still be further apparent that

theI pgesent ] 5 i nventi orFrOﬂptheﬂm«e aingudesmpmﬁﬁuﬂwm aﬂeh??o

i i 10

cnabl e users.  thopf' SRR @%ﬁ%o%?vﬂh%ﬁ 08 Brosdlh inN¥8HbH BERiges 4 2y
devi ce. method anghapparatuss feppeveriayingt computevegenemtédrei n
~disclosed is well caligndtisrednt® ahlintdgd vidWedthisiigh ﬁrﬁ‘égﬁﬁ'glﬁ’%iwﬁb&yﬁ?%ms

it will be appreci a%gg éhat nunmer ous nodi fications and
may be devised b & skilled in the art, and it is i nt ended t hat
~the appended clMl ns cover al It shewldibeliunderstood shainthe viewing dewiodi100t s as

L\ﬁl : Wltthhl n thettfuﬁia §Phavé s%%r&lcﬂﬁﬂ’gféntt Bﬁﬂﬁf(ﬁﬁﬁﬁts For exifi fé‘t < of
the 111 ustrated entBNAERDERY ot Viswie dexi® 00 ey be cithes g% =
the scope of the preasopatibleseasi welhsasmapablé of ysupporting goiaxt epbwut -and .
s g IC:SI'; Iuggtgj )63; '33' med ggepitors. As andfhiSexdmpfe, the casing for the image head -
15 110 may be constructed from either metal or plastic, depending
- upon the environmental conditions expected to be encountered by
the viewing device 100. As still another example, the image head
110, head mount 120, stand 130, and processing system 140
may. be manufactured to be capable of w1thstand1ng severe
20 environmental conditions to enable outdooruse. - -~ - N
Additionally, it should be understood that the viewing -« -
device 100 may be constructed in stationary or single degree-of-
freedom configurations. These configurations would eliminate
the head mount 120 (the image head 110 will mount directly on
25  the stand 130), the position tracking system 330, and the bearings
' 240 in the stand 130. It should be further undérstood that the
present invention may be configured without the audio option.
Other uses can also be made of the viewing device
100. For instance, informational overlays can be generated to
30 inform the user of how a volcano erupts, or how the Grand
Canyon was formed. Other uses include labeling landmarks from
overlooks, interactive gaming, construction and renovation
planning, educational aids for product exhibits, numerous re-
enactments, proposal of theories, and others. The uses of the.
35 present invention are virtually unlimited.



24 . d ai ns VWhat is clainmed is: 5 1. An

exhi bit view ng device conprising: an i mage head
for housing an integrated el ectronics system wherein the integrated
el ectronics systemis reconfigurable for the dynami c and correl ated

generation agbosarsag overlay of visual effects onto. a nat upersesggiasszsour ce
exhi bit viewed 10 through the exhibit view ng device; and

a head nmount for user-controlled navigation of t he i mage head.

2. The exhibit view ng device of J ai m% wher ei n 15 the integrated

el ectronic systemis further operative to aenerat e audi o signals and

wherein the i mage head furthefg c,(Hrﬁ;Iitﬁes a speaker system for
broadcasting the audi o si gnalt§.Wl er be apparent to those edsinithetart
Cyet oM or et er i Py pEE e oo oo auinoa<iid apphrataf 0f,
the exhibit view ngw&1 ﬁﬁg&%‘f’g%‘%ﬁ%’%*ﬁ?‘@?é@f%ﬁ& ogfe é@t’g“}é‘yvﬁé"‘*&

coor di nated, gener ad¥qugh® magn sHewing davice: that s apere nastuetfectiveht
Z ourc $ hgxg(lﬁ: L i ;5 \e/\lmhin human ieepactmdns &&c\%ﬁesr gil-enétGWaWﬂﬁ§ﬂiet99tgsu§€r§h
tracking systemis @#@X&ﬂ%%&&@ﬁ%@gﬂ?gﬁﬂ“ problemsoee\:;peﬁ_te wi
TP g b o PG LRI
cking syst ! _ b -be Cr apparent that ‘pres :
S ot 29,5 e o IS5 Brocssang heb i, el ik o °
onto the naturd0 | iigtegrationcef vavigetional and inquity 33088€28 to enable users:
PCT/ US98/ 03533 to receive guided tours through an embeddéd overlay device. - - -
While it is apparent that the invention herein
disclosed is well calculated to fulfill the objects previously stated,
it will be appreciated that numerous modifications and
15 embodiments may be devised by those skilled in the art, and it is
intended that the appended claims cover all such modifications and
embodiments as fall within the true spirit and scope of the present
invention. While the invention has been described with reference
to details of the illustrated embodiments, these details are not
20  intended to limit the scope of the present invention as particularly -
pointed out and distinctly claimed below. AR




7. . The exhibit view ng device of Claim1l1l wherein t he i mage head
further, ;conprises a viewer through which the user views the natural
| i ght source exhibit and overlaid visual 5 effects. :

8. The exhibit view ng device of Claim1l wherein the device is
weat heri zed fwo 9smrs38oor use to enabl e out door exhi biPCT/uses/i3s33

overl ai d. 10 9. The exhi bit view ng device of daim
1 wherein the image head is secured froman overhead structure.

10. The exhibit view ng device of J ai mz41 15 wherei IS
received in a weatherized kiosk frane, simlar tmmﬂ"l@ ,L@ﬂm
WD 98/ 37538 PCT/ U

26 - Claims o an electronic systemfor view ng an exhi bit
site incorporated into a view ng device, a nmethod for overlaying a
conput er - gener at ed Wﬁ?ﬁ s‘?ﬂﬁi@éﬁ -\ét ewed i mage of the exhibit site,
conprising the steps of: determ ning a position of
t he vi ewi ng devi ce; generati ng corrput er ani mation

regarding the § particulbr | Qtnbxhrbmhdw;ngqidwén tomipkis %@\nd
of t

Gevi oo, g0 COMPULEr AN ML) A iadhe HeRd £ ngﬁéﬁﬁ it e

conprising the stepelctipaies sysieRy wherein thg lﬂ&@ﬁt clagseomics system isert ed
into the view ng depcuomfigirabte fof ethmdryﬁmi&anﬂoaairemw generafibn!

vi ewi ng devi ce. 1 |td Lo, amll
~ further corrprgygll'la of r\]résuatlg, Sfeg{s B’P%) ?8%%%#@9 E‘Xﬁ d..al‘?‘ﬁ%&| ens
.view to 10 threnghdhe exghihit viewjngde nmove the VI ewi ng devi ce.
a head mount for user-controlled navigation of

the image head.

2.  The exhibit viewing device of Claim 1 wherein

15 the integrated electronic system is further operative to generate

audio signals and wherein the image head further comprises a
speaker system for broadcasting the audio signals. '

3.  The exhibit viewing device of Claim 1 further

20 comprising a position tracking system for determining the

viewing elevation and viewing azimuth of the exhibit viewing

device so that the visual effects may be coordinated, generated and

overlaid onto the proper natural light source exhibit viewed
through the exhibit viewing device.

- 25
4.  The exhibit viewing device of Claim 3 wherein
the position tracking system is an electromagnetic measurement
device.
30 5.  The exhibit viewing device of Claim 3 wherein

the position tracking system comprises shaft encoders.

6.  The exhibit viewing device of Claim 1 wherein
the integrated electronics system comprises an optical unit for
35 overlaying the visual effects onto. the natural light source exhibit.



20 . . 14. The nethod recited in Caim 11 further

conprisi;ng the step of guiding a user of the view ng device to nove
the view ng device to a u I I ion of the exhibit site.

25 15. The-”mm ﬂﬂ' ﬂﬂ" Immln C aim 14 wherein the step
of guiding tweesgesssof tHhe View nfy devi‘ce to nove the PCT/UB9BAI3533
device to a particular location of the exhibit site conpri ses

di splaying arrows on the lens view of the view ng devi ce, wherein
the arrows correspond to the direction V\/ﬂth t he 30 user should nove the
vi ewi ng device to reach the particul ar | ocati on.

27 16. The nethod recited in CAaim 11 further conprising the

step of recognizing a user's _request for nore information regarding the
particul ar 1ocation before7genedheiaxdibit yipwing deviceeof Claimehawhigrein t he

particul ar | ocati onthef irhhge dheladbfuirtlsért Bomprises a viewer dfrod; vVﬁ-#él‘x‘[)ghe
recited in d ai ml]l%&ge@%%%ng e I{if q:eterm n“'dﬁﬂ ﬁg‘(ﬁlt 0 a t he

vi ewi ng devi ce conprlse A @oﬁ@é@?i bHe &ng“ evisgal j s -
posi tioned rel at veeffectan initial orientation of the viewi ng devi ce. :

18. A conmputer-readabl e nedi um havi ng conput er - execut abl e instructions for
performng the steps recitedgi n imilLl. . . . 9. .The met hod
recited in Claim 11 furt_her.SCOrrp Eiﬁ*é‘%lﬁé”"s‘f”é’gg G?Vlﬁﬁéﬂa%mnbmﬁm he
viewer is |ooking dheadevivet tsraveathetiged dorsoutdpor userdoachables onedébngy and
the conputer's pressxHibits 86 befovesid®d | nformation overlays to all ow support
for multiple e>i i bits of varying distances fromthe device.

20. The nmethodtecited in Claim1ll, wherein the nethod is an intuitive
interaction augnented realit®.  The exhibit viewing device of Claim 1 wherein

the image head is secured from an overhead structure. -

10. The exhibit viewing device of Claim 1
15 wherein the image head is received in a weatherized kiosk frame,
similar to ATM machines.



met.hod,. wherein users—nay—ﬁeay—hy—ﬂ'ravr-gat—e the unit, receive overlaid

i nformation, or request W t hout speci al instructions,

fitti ng, or training, lﬂ ir 'Hli@"m;i lm 28 21.
The exhi bit view ng de urther conprising a stand connected
to the head- wowss783®r st abi I ity of the exhibit view ng devi REIHIRGOI2

access to the exhibit view ng device. 22. The exhibit view ng
device of Caim1l further conprising a booth, wherein the booth encl oses

t he i mage head and the head nount. 2 23. Avirtual-reality
panoram c vi ewi ng device conpri sing: an image head for
housi ng at | east one nonitor,,said | na head . ¢ of. mMuvenen a pan
direction and a tilt directi H‘l‘ lgor an efectronic sy@;n‘* g%fs‘{leé?’ﬂggaé’e

noni tori ng rmverremsitefinc@@omagdntmadliemngwdem almeﬂndoforamceﬂayhng a
direction and geneggpy né%dtéﬁthfh}edéhfb %“01évt'éd i Obf Qﬁﬁgé’ﬂﬁbit

an i mage neans foréf sentl N .mage on the noni a
a conmputer for rec t91 ﬂ"& on data and the tilt direction data

and generating Hmage data for traiatenmhnhglacpasiﬁommﬁrthaylmu@devmajtor.
24. The view ng device of Caim ﬁ%ﬁ?gcd‘!ﬁﬁﬁférséﬁlﬁlﬁl%‘}g%ﬁmiﬂg

user-control |l ed novenent o] the i ew ng.

devi ce of O ai m 23 PaRa¢wan logation;o pit sitenandr is a pair of mniature
cat hode ray tubes (CRTSs). overla)ﬁﬁg thé compten gnitnafion afto@ ne 25

further conprisi ngv@&%ﬁ&%&niﬁk&éﬁ%j ation with each of the
10

12, The method recited in Claim 11 farther
comprising the step of determining whether a token has been
inserted into the viewing device before determining the position
of the viewing device.

15

13. The method recited in Claim 11 further
comprising the step of providing audio effects and the lens view
to the user before guiding the user to move the viewing device.

20 14. The method recited in Claim 11 further
comprising the step of guiding a user of the viewing device to ™ -
move the viewing device to a particular location of the exhibit
site. '

25 15. The method recited in Claim 14 wherein the
step of guiding the user of the viewing device to move the
viewing device to a particular location of the exhibit site .
comprises displaying arrows on the lens view of the viewing
device, wherein the arrows correspond to the direction which the

30 wuser should move the viewing device to reach the particular
location.



- 28a: mniature cat hode ray—tubes—foer—vewng the i nage data on the

m ni at ur.e cat hode ray tub 27. The view ng device of Claim
23 wherein the computer i li'lwﬂmla" Blﬁ of generating sound data for
transmttal to and out put speaker in the nonitor.

28. A virtuawo9sabsssy panoram c view ng syst em conpri si ng: PCT/US98/03533

a first input subsystem for generating a viewed i nage: a
second i nput subsystem for generating view ng direction data based on the
directional view of a rotating head of tgﬁvi ewl ng system

a control subsystem fox receiving the vi ng direction data and generating
I mge data and sound data for. transmttal to the output subsystem based on

t he -viewi ng direction data; and an out put subsystem
conprising at |east one eyepiléce The anetheodtrevitedeliactClainc 1l sfkmker ay

t ube screen for di e e,
and further conprisj OHEEEL% %fi?ééogg{?ﬁ )é‘rg%lca @Hébfﬁfiggﬁﬁ%
dat a. lléiﬁg articular docatigm hefore @&aeratmg
subsystem furthgr m’vmpuﬁers ammaﬁbnokegarﬂlﬂ onlwgafdi@ulaffanﬁadﬁi@ of the

30. The view ng sy ‘{7‘2‘?&% t?l aim 28, wherein neither the control subsystem
nor the output subs SMPe located in a si ngl e housi ng.
28b

17. 'The method recited in Claim 11 wherein the

step of determining a position of the viewing device comprises

10 determining the direction the viewing device is positioned relative
to an initial orientation of the viewing device. :

18. A computer-readable medium having
computer-executable instructions for performing the steps recited
15 inClaim 11.

19. The method recited in Claim 11 further
comprising the step of determining what the viewer is looking at
and automatically adjusting a camera focus setting and the

20 computer’s presentation of scaled information overlays to allow - -
support for multiple exhibits of varying distances from the =
device.

20. The method recited in Claim 11, wherein the

25 method is an intuitive interaction augmented reality method,

wherein users may easily navigate the unit, receive overlaid

information, or request additional data without special.
instructions, fitting, or training.

30 21. A packaging of augmented reality technology
that allows the public to use it without supervision and that
protects it from typical damage, thus allowing unprecedented
applications for parks, museums, and other educational and
entertainment centers.

35
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31. - The'view ng system of Charm28,—wherein the control subsystem

conprises a personal conp ’ el ectroni c comuni cation with said out put
subsystem SH'ﬁ" L" H’m ity panoram c view ng system
conpri si ng: * ¢ ! ’ﬁmspl aying image data to a user of

said view ngWOB&B sai d di spl ayi ng neahs including at | eagcT/Usysss3sepi ece -
and an el ectronic display screen for converting stored and processed data
into visual inages; : means for presenting a viewed i mage
on the display screen: means for housing said displaying
means in an appropriate position to accondtbdat e sai d user;

means for sensing and generat.ing view ng direction data based upon the pan
and-tilt nmoverments of said hddsi ngheemigbit viewing device of Claimah $ufther

e 1 oal d vi ewiotpsingch sbind ebAndiild A8 @iethe D BRI ALIRY Gy ©" | 2
on the viewed inmage, an pl.ay.on .t 0. sai i spl ayin ans_1i.n resporise to
said direction dat ihe,.exhlll)i% VieWing %ﬁ%r@ﬁ/%‘?&pﬂﬁ%ﬁ?ﬁ?&@#&w@mﬂgﬁ

clai m 32, wherein digvice.nage data includes pre-recorded i mage data
representative gf or associated with an environnental view of said view ng

system 34. The,yi ew system.,as.recgited i | ai m 32, wherein
sai d i mage data includes |i ve 'rrr\xggggcﬁ%ib’gﬂ’tl%ﬁ"% V%ngﬁm&\flﬁ@hﬂ
system s envi r onnercomprising a booth, @heréinethei bodthgersslosesnties image tigshd N

claim 32, wherein sgiqdheHeadthbin@nNd generating means conprises a personal
conputer in electronic comunication with said displaying neans.
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