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I\JUV 1 J 2001 

ABSTRACT: SMART SUNGLASSES OR CO 

INFORMATION DISPLAY BUILT INTO EYEWEAR HAVING 

ORDINARY APPEARANCE, POSSIBLY WITH SIGHT LICENSE 

A wcctra ble vievvfindcr or display apparatus for being i11corporatecl illto eyeglasses 

lrnvi11g a11 ordimtrv appcaranc<' is described. The wearable viewfinder or display 

provides eve safotv by eliminatiug sharp objects and hv matd1i11g eye contour with 

a low cnrvaturc or fiat inward ::mrfacc, hnt at the same time nllows for a natural 

curvature outwardly, so that the outward faci11g smface of the eyeglass lens has a 

Hatural curvature, and therefore a 11atural (normal-looking to persons other tha11 the 

wearer) appeara11ce. 
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SMART SUNGLASSES OR COMPUTER INFORMATION DISPLAY 

BUILT INTO EYEWEAR HAVING ORDINARY APPEARANCE, 

POSSIBLY WITH SIGHT LICENSE 

of ,\:hich the follmving is n spccificilt.io11: 

FIELD OF THE INVENTION 

The present i11ve11tio11 pertains generally to a wearable apparatus that provides the 

wearer with c::111 elcctrouic displav device. graticule. reticule, or crnsshairs. similar to 

or suitable for a camera viewfiuder scn~e11. or for ;-1 W<'arable computer infornrntio11 

display. or the like, ,\·hile at the same time appearing to others as ordinary eyeglasses. 

BACKGROUND OF THE INVENTION 

Visual ,v<,an11Jlc computers of the 1970s and <)arly 1980s (up to and i11clmli11g 

1981, being the '·seventies•· of wearable computing) 011cc tended to lw,·c au 1m11sual 

appcan111ce, primarily because of the display devic<~ over at least one eye of tlw user. 

This era was d1aracterizcd by headworu cl0vices. e.g. helmets. aud headsets. such as 

devices h,wing a,11 appearance of lwaclphoues, ,vith apparatus attached thereto. 

Throughout the early l!J80s cl drnuge from head mmmted displays to eyeglass 

rnmmted displa,·s took place as described in a ,vearablc computiug textbook recently 

p11blishcd hy .John \Viley and Sous, entitlecl "Intelligent Image Processing''. ISBI"\: 

0-471-40637-6. :384 pages. published November 2, 2001. 

Throughout the 1990s, the apparat11s evolved into what appe;-trs as if it were or­

diuarv lookiug <~yeglasses. Vario11s version of the .. 11i11eties'' embodiment place com­

po11e11ts inside th<' eyeglasses. 
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Thus we ,vcarahlc computi11g for Intelligent Image Processing (Personal Imaging) 

follows, in terms of physical appcara11cc. three disti11ct eras: 

• the seventies: herulworn. helmets. headsets. headph01ws. etc.; 

• the eighties: smart s1mglasses, eyewear \Vith compone11ts that persons other 

t 11cm the W('arcr can see: 

• tlw nineties: cyewear having a.11 ordinary appearance to others, preferably such 

that the a.pparatns is uot detected bv others. 

\\'ithin the context of the "nineties'· gcnerntio11 systems. it is desired that there 

be no sharp edges. a11d that preferably therefore. the inside surface have little or 

negative curvature ( e.g. be not cxc:essivdv convex, and i11 fact, ideally it would be 

approximately fiat or concave toward the eye) awl that the ontside surface match 

;-1pprnximatcly the curvature of the eyeglasses 011 the outside. 

Accordingly, c1 wedge-shaped optical clement rnmmtecl withi11 or i11sidc eyeglasses 

provides a vie,v tmvard safety and ordinary appearance. 

Preferably this wedge-shaped optical eleme11t is m01mted in the lower portiou 

of the fidcl of view of at least 011e eye of the wearer of the eyeglasses. e.g. it is 

prefern bly m01mtcd below the optical axis of straight-ahead vision. Preferably this 

wcclge-sluped optical cleme11t is mmmtcd so that the wedge points npward, so that 

the fatter e11d points downward toward ;1 displav dcuwnt co11cealcd within the lower 

portio11 of the eyeglass frames, or \vithi11 a lower porti, lll of an eveglass lens. 111 this 

wc1v, the apparatns will have the appearance of ordirwrv bifocal eyeglasses or ordinary 

rcc1ding glasses. 

Prefernhl:v, either both eyes h,we a display, or if 011ly one eye has a display. the 

other lens of the <'yeglasses has a dnrnmy element, to match the physical appeara11cc of 

the fm1ct.ioning element. Thus both eyeglass le11ses preferably lw ve roughlv identical 

appearaucc:. so that the eyeglasses overall have a normal appearance. 

SUMMARY OF THE INVENTION 
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It is possible with this invention to provide a wearable vie\,·finder that ma.y be 

used without a ccuiiera of any kind, so tlrnt the ,V<'mu· can simplv inmgine what it is 

like to he shooting, and can hone his or her compositional skills by having a reticle, 

graticule, crosslrnirs. or the like, in front of his or lwr vision at all times while wearing 

all embodiment of the iuventioll. 

It is possible with this illvention to provide a WC'arable eyeglass based device 

allowing the wearer to view data. such as fr0111 the screen of cl wearable computer 

( wearcomp) system but where the device appears to others to be simply a pair of 

ordinary eyeglc1ss<!s. 

vVhcll used with a camera. the i11ventio11 um provid<~ a viewfinder ill which a very 

natural first person perspective documentary results. A computational systenL ei­

tlwr built into the wearable camera., or worll on the bodv elsewhere and connected 

to the camern svstem. may be used to enlrnnce images. This may be of value to 

the vismdlv impaired. Th<' compnter may also perform other tasks such as object 

recognition. Because the device is worn constantly. it may also function as a photo­

graphic/vidcographic memory aid. e.g. to help in way-finding tlmmgh the recall cmcl 

clisplav of previously captured imagcrv. For example. the wearable camera system 

may recognize the face of someone within the camen-1 's field of view and superimpose 

the name of the persoll it recognized i11to the viewfinder. This is presented to the 

wearer in the form of a virtual uame tag. 

All important aspect of the inveutioll, whell combilled with a camera. is the ca­

pability of th<' clpparatus to mediate (augment, and to cl limited extent diminish, or 

otherwise alt<,r) the visual pcrceptioll of H'.c,lity. 

It is possible with this i11venti011 to provide tlw nser with a nwaus of determining 

the composition of the pictmc from a display device that is located such that ollly 

the user cau sec the display device, and so that tl1c user call ascertain the compo­

sition of a picture or take a picture or video and transmit image(s) to one or more 

remote locations. possibly as a personal safety device for use witl1out the knowledge 
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of perpetrators. ni111i1rnk or terrorists in the immediate enviHmmPnL 

It is possible vvith this invcntiou to provide the nser with a means of determining 

the rnmposition of the pictmc from a display device 1lrnt is located snch that 0111:{ 

the ns<~r cau see the display device, as well as au optimrnJ ctdditional disph-iy device 

that the user can show to others if awl when the user desires to do so. 

It is possible with this invention to provide a means for a nscr to experience 

adclitimial infornrntion overlaid on top of his m lier visnal fidcl of view such that the 

information is relevant to the imagerv being viewed. 

It is possible \~.:ith this invention to provide a means ;--md apparatns for a user to 

capt.me a plurality of images of the same scene or objects. in a natural process of 

simply looking around. and then have: these images combined together into a single 

image of ilHT<'asccl spatial f!Xtent, spatial resol11tio11, dynamic range. or tonal fiddity. 

□ 

vVhen used as a viewfinder the inveution is simply a meaus of determining the 

extent of coverage of the camera iu a uatural mclllllt'L and may comprise either of: 

• A retic:le, graticule, rectauglc, or other marking that appears to float ,vithin a 

portiou of the field of view. 

• A display d<'vice that shows a video image. or some other dynamic information 

perhaps relatc<l to the video imag(' coming from n camera. 

Other uses indndc a computer screen or other information that might include orga­

nizer. calendar. clock, airline information, etc .. 

One aspect of the inveution allows a photogrn.phcr or videographer to wear the 

apparatns c011timwnsly and therefore always end up v.rith the ability to produce a 

picture from somd.hing that was seen a c:011plc of minutes ago. This mav be useful to 

everyone in the sense that we may not. want to miss a great photo opport1mity, and 

oft.cu great photo opportunities only become known to us aft.er we have had time to 

t hiuk about somethiug we previously saw. 
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Such all apparatus might also he of nse in pcrsollal safety, as a sousveillance ( tm­

dcrsight) syskrn to lrnlauce excessive smvcilLmce (oversight). Although there arc a 

growing llm11bcr of video surveillance cameras illstalled in the environment allegecll_v 

for ··public safety .. , there have been recent qncsti011s as 1 o th<: tnH' benefit of such cen­

tralized snrvcilla11cc infrastrnctnrcs. cspeciall.v whm1 tlw surveillanu, is not balanced 

,;vith a rea.sonablc degree of sonsveillance. I\fost notably there have !wen severnl ex­

amples in ,vhich such centralized infrastructm<' has hc<~ll abnscd b_v the mvuers of it 

(as iu rmmdups, detainment, mid <'xccntion of pea.cdul dcrno11st.rn.tors). T\Iorcover. 

''public saJet_v'' systems mav fail to protect. individuals against crimes cornrnitt<~cl b~, 

the organizations that illstalled the systems. Tlw apparatus of this imn1tion allows 

the storage awl retrieval of images by trn11smittiug aucl n,cording images at one or 

mcm~ remote locations. Images ma_v lw tnmsmittecl and recorded ill different coun­

tries. so that they wonlcl be difficult to destroy, in the event 1hat t.he perpetrator of a 

crime might wish to clo so tlmrngh thf~ political mac:hinerv of a single country, state, 

or organizatioll. 

The apparatus of the invention allmvs inforrnation to lw displaved to the wearer in 

c1 natnral marnHT. without giving an nm1sm1l appca.nu1c<' to others (such as a potential 

assailant or lmman rights violator), and therefore can be used as a sousveillancc 

svstem. or simply as a personal organizer. 

□ 

According to Ollc aspect of thf! invent.ion, there is provided a display system in 

e,veglasscs, wherein a Wf~clge shaped clispla:v optic lws a conw,x ou1cr surface matching 

an approximate curvature and positioning of the lens of typical eyeglasses. 

Ac-cording to another aspect of the invention, there is provided a wearable camera 

concealed in the ('~'eglasses, in which the above mentioned crosslrnirs are used to aim 

the camera. 

According to another aspect of the invention, there is provided eyeglasses in which 

a vicwscrccn in the e_vegla.sscs provides an dectrollic viev,.-finclcr c-orniected to the 
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output of tlw camera also concealed i11 the eyeglass frames. Prdcrn.bly this vic,vfinclcr 

allows tlw wearer to cxami1w not just composition. lmt also exposnrc. contrast, and 

details of the image, as well as meta illformati011 such as that dctcrn1inecl by c1n object 

recognition program that might. for example, recognize faces of people ill the pictnre 

awl n•mind the \Vei'trer who it is that the wearer wanted to photograph, or remind 

the wearer of people in the pictmc who am not satisfied with their picture portraits, 

or who need to be re pl10togrn.phed in better lighting m t hr like, or the vvearable face 

recognizer might recogni,,;e people awl c011struct a family tree in the viewfinder so for 

example. a wedding photogrn.phcr could orient himself for best shot of the group by 

m1clersta11ding and arranging individuals in a meallingfol order. 

According to another aspect of the invention then! is provided an illformation 

display lrnvillg the appearance of orclirn-H)' eyeglasses. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invcntioll will novv be described in more detail, by way of examples which 

in uo way arc mec111t to limit the scope of the' inventiou, but, ratlwr, these exarnples 

will serve to illustrate the iuveutiou with reference to the accompanying dnnvings, m 

wliicli: 

FIG. 1 illustrates the principle and c:ompouents of tvpical eyeglass display of the 

i11vcntio11. 

FIG. 2 illnstrntes au out\va.rdly displaying embodiment of the iuveutiou iu which 

the optical clemcuts form part of the ontcr smface of the c~'cg;lasses. 

FIG. 3 illnstrntes a dowmvardlv displaying embodimcr1t of the im'cntiou having 

the appearance of ordiuarv bifocal eyeglasses. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

\\'hile the inwmtiou shall now lw described with reference to the preferred em­

bodimcuts shown in the drnwiugs, it should be m1derstood that the intention is not 
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to limit the i11vc11tio11 onlv to tlw particular embodiments sho,v11 bnt rather to cover 

all alt.crntio11s, modifirn,ticms awl equivalc11t mTclll!-'/)ltl('llts possible within the scope 

of appended claims. 

I11 clll aspects of the present invention, references to ·'camera'' rnca11 a11y device or 

collection of devices capable) of sinmltaneously determining n quantity of light arriving 

from a plurality of directions and or at a plurnlity of locations, or determining some 

other attrilmtc of light arriving from a plurality of directio11s and or at a plnrality 

of lou1tio11s. Similarl_y references to ·•viewscr('en'· shall 11ot he limited to just mi11ia­

tnrizcd television monitors or c0111p11ter mo11itors. but shall also include computer 

data display means, as well as fixed display meai1s, where such fixed display means 

include crnsshairs. graticule:-;, reticles, brackets, etc., awl other video display devices, 

still pictme displav devices, ASCII text clisplny devices. terminals, and systems that 

directly scan light onto the retina of the c~'e to form the perception of an image. 

References to "'processor''. or .. computer'' shall include sc'qm'ntial i11str11ction, par­

allel instruction, and special pmpose architcctmes such as digital signal processing 

lmrdwarc, Field Programmable Gate Arrn.ys (FPGAs), progranmrn.hle logic de,·ices. 

as well as analog signal processing devices. 

\Vhen it is said that object "A" is "borne" by object "ff', this shall include the 

possibilities that A is attached to 13, that A is part of B, that A is built i11to 13, or 

that A is B. 

FIG. 1 is a diagram depicting a pair of evcglasses, lrnvi11g tE'mple side pieces of 

frame 100 ,vith frnmcs that support eyeglass lenses lOOL. The term ''lm1s'' is used in 

the wide sense to include lenses having infinite focal length, as fo1111d, for example, in 

decorative or fashionable non-cmTc'ctive evewear, or in sunglasses where lenses lOOL 

provide light control ( attenuation, polarization, etc.). 

An eye axis EA of au eye lSO of the wearer is defined as cill axis when looking 

straight ahead. A viewing axis VA of eye 150 is defined when looking off-axis. The 

direction of off-axis looking for th<~ vic,vi11g axis is a directio11 of looking such that 
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the eye is looking; at the ce11ter of an image of a displny elerneut 130 as magnific!d, 

focused, or the like. hv optics 110. SHt.isfactory optics arc the optics 1mumfactmecl 

bv Canou, as described iu U.S. Pc1t . .'.\To. 6,292,301. or otlH)l' similar wedge shaped 

optics vvith display elemcut opposite au apex of the wedge. 

Viewi11g Axis VA may be in any of various directions. In a preferred embodiment 

of the invention, for a right eye system, VA is to the right or downwards of eye axis 

EA, and for ,1 left eye system, VA is to the left or downwards of eye axis EA. \Vithout 

loss of ge11erality, Fig. 1 depicts a right eye outward system, where it is understood 

that either or both eyes may be accommodated with display c:apahilitv in either au 

inward or clowmvard (or even upward or inward) embodiment without departing from 

the spirit of the iuventio11. 

Optics ll0 has au outer snrfacc Sl. and au inner (<!ycward) snrfacc S2. If optics 

ll0 has a corner llOC cm an eyeward sicle, the corner is preferably rounded so that it 

is not a sharp surface. Alternativdy. a shroud 110S forms au eye protection smface. 

so the entire inward smfac-i: S2 rnatchcs slmmd 110S to form a co11tinucmsly smooth 

surface. Slmmd 110S also forms a light-tight S<'al along with eyeglass fnunes 1()(). 

Optics ll0 also has an apex ll0A. Ill the out\vard embodiment au apex 110A 

points inward. Iu the outward right-eye embodiment, the wearer may see the image 

display as being straight ahead, such that EA allCI VA are approximately colli11ear, 

but preferably tlw image display is off to the side. In the preferred outward right-eye 

emboclimcnt, the wearer looks to the right to sec along a viewing axis VA. 

The shape of optics ll0 is such tlrnt the imvard surface S2, ( along with a sbroucl 

ll0S, if present) forms a smooth sa.fc inward surface for the eyeglasses. Opposite the 

apex ll0A is a magnifying smface, S3. A display elenw11t 130 defines a display axis 

DA. The outward encl of displav c1xis DA is angled in an outward direction away from 

eye 150, whcras the inward end of display axis DA is angled inward toward eye 150. 

A portion 120 of eyeglass lenses 1001 will tvpically allow some SC<'-armmd ca­

pability, so that the wearer of the glasses c:an see armmcl the display optic ll0. In 
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a preferred embodiment of the cycgla.sses. the portion 120 allows the wearer to sec 

straight ahc~ad. In a preferred cmbodimc11t of tlw invention, the optics 110 begins 

to block the wearer's vicvv from ronghly straight ahca.cl, to au ontward portion of 

st.raight ahead. In some prcforred embodiments, whe11 the wearer looks outward to 

see the display, the wearer cau see above) and hdow the optics 110, so that the wearer 

has full stereo vision i11 a good portion of the field of view around the display. 

\Viri11g 140\V is c011cealed i11side orclinarv looki11g cycglc1ss safety straps to cOilllf:Ct 

to a pocked sized compntcr. or the like. Alternatively the computer may be bnilt into 

the eyeglass frames. Other devices in the eyeglasses such as a micrnpl101w. speakers, 

indicator lights. utmc•ras, etc .. allow the eyeglasses to fo11ctio11 as a telephone. video­

phow'. pocket organizer, perso11al safety device, or the like. For example, in some, bnt 

1101 11ecessarily all embodiments of the i11ve11tion, one or llHm' cameras 1601, 160C, 

aud 160R may he present. Preferably a right camera lGOR aud a center camera 160C 

(preferably c011cealecl in the nose bridge of the glasses) provide out.puts to a processor 

for interpolatio11 of viewpoint, to achieve an effective vic\vpoi11t of eye 150. Preferably 

the climensi01rnl stability of thC' eyeglass frames is sucl1 that the cpipolar geometry 

across cameras lGOC and lGOR is snfficiently fixed, that it can he determined in one 

calibration step. Thns two images, a ce11ter image from ecm1crn 160C and a right 

image from camera lGOR urn lw processed joi11t ly lrv w,1y of c1 c:oorclinatc' transfornrn­

tiou that causes <!pipolar lines to he parallel along om\ axis. Tlwn tlw interpolation 

between these two cameras is a simple matter. Preferably the ontpnts of the two 

cameras are somewhat identical so that i11terpolatio11 errors at worst provide au im­

age no worse than just incorrectly selecting \'iewpoint 160C or 160R not exactly at 

eye 150. 

In other embodiments, a near infrared camera c111cl a source of infrared illnmina­

tion in the eyegh1ssc,s provide sonw kind of night vision capabilitv. Alternatively, an 

infrared bolometer or other kind of thermal imaging system in the eyeglass frames 

may provide passive IR vision s~'stem with no light sonrce reqnircd. 
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An infrared c;-m1era may also he incorporated into the system by making surface 

Sl into a hot mirror and allo'vving light to he reflected from suh_ject matter onto the 

hot mirror. A1101licr crnboclimc11t has 011e or both le11scs 1001 lwi11g hot mirrors for 

refiectio11 of i11frnrcd light back to ,lll IR cc1mera. 

A detachable module may be plac:(~d on the glasses ,vlien using them as an IR 

vision system. so that they function ordinaril_v as 011ly a display, and then become a 

thermal vision system whe11 the detachable portio11 is 1tsed. 

In another embodiment, the eyeglasses may dispht~' imagf:s from other body ·wor11 

irnagi11g systems. s1tch as a neckworn infran'.d bolonwter, concealed in neck wear. 

In this case. the relative orientation of cvcglasscs a11d 1wckvvear may he determi11ecl 

by inertial guidance systems upo11 each of these two items, so that their relative 

orientatio11 is known. Other se11sors that clctcrmi11c relative oric11taticm and position 

feed this i11formation to a processor to c01111mte awl overlay :3D sce11e information 

a11d aimotc\ tiou. 

Thus a computer mediated n~ality c11virom11e11t is possible, wlicriu the apparatus 

docs 11ot have an 1mns1w.l appcarn11cc. In this wa_v personal safety em·ironments ca11 

he created in which large corporate or govcnuneut organizations may not necessarily 

be safe harbours for terrorists. \:Vith the possibility that an ordinary person might 

captme good qunlity images of terrorist or st,tte-spo11sored terrorist activity. there is 

a risk. for these engaging in and s1tpporting snch activity of being discovered. 

Snch an apparatus may also include a sight licens<~ featnre. A sight license is a 

license to see. A sight license nrny he dmvnloacled over the network to enable the 

eyeµ;lasscs to operate. For example, a retinal or iris su1m1<'r in the cveglasses may 

license the eyeglasses to provide sight to the v\'earcr, lmt not to others who might 

steal the eyeglass(!S. 

A comm1rnication between the apparatus and room lighting, heating, ventilation, 

and the like, of au intelligent lmilding may providt' a situation in which lights in the 

room turn off automatically when a person without a seeing licc11sc enters the room. 
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The illtelligcnt bnildillg can kllow if persons lwV{' a seeing license. and also it can 

know how many people are in a room. If the m1mbcr of persons in a room exceeds 

the 1mmber of licenses detected, the lights can go off automatically. Some persons 

with sight licens{'S may have the eyeglasses of the invcutioll such that the eycglasSf\S 

automaJically start opcrat.illg when the room lights turn off. 

Those vvith sight licellscs who are weariug the eyeglasses can assist others with 

sight licenses who do llot have eyeglasses. These liccuscd persons call be assisted into 

a11 adjoillillg room. or other location, leaving onl:v the unlic-ellsed p<'rsons in the dark. 

vVindows in the lrnilcling can be equipped with kerr cells, elcctrochromic mate­

rials. or other light control materials so that ally natnral light can be tmned off to 

make rooms dark whell desin,d. Thus in the presenc:<~ of tremble. terrorism, crime, or 

suspiciou, a sight lic:cuse enforcerncllt signal rnu he sent so that only those with sight 

licens<'S can sec properly. Fogging agellts can also be sent through th(' ductv.'(H'k to 

reduce visiou fmther, in the CV<'llt that m1liccllscd illdividuals might carry unantho­

rized seeing aids such ns pocket illmllillators, finshlights cigarette lighters, or other 

colltra\JallCI. 

A sceillg license dowllloaded into cveglasses of the invention with illfrarcd bolome­

ter or thermal camera will allow liccusccl persons to continue seeing through darkness, 

fog, alld other sight license circ11mventio11 prevention nH:,asm·cs. 

Additionally, certain markings. indicia. etc .. ill lmildings and other places may 

be provided to those with a sight license. Licellscd looking nt certc1i11 materials is 

thus possible. Suen illfrastructure can be nsecl to ke<>p terrorists (or those suspected 

of possible terrorism) ill the chuk. l\Ioreowr, since those witli sight liccllses can 

be processed more easilv. and sillcc there hccouws cl benefit to becoming c1rncmg 

those being certain llOt to be t.errorists, there is c111 incentive to curoll in a group 

of llon-terrorists. Uurcgistered aliens become categorized among those suspected of 

terrorism, communism, witchcraft, plagne, disease. or whatever dse is the preferred 

category for whic:li to stigmatize a non-docile portioll of the pop11la.tioll. 
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Other licenses may he incorporated. For example, all clocks in the enviromuent 

may be equipped with special lic-euse SC'rvcrs, so that if there arc 1mlic:r'1tsed persons in 

view of n clock, tl1e dock does not properly display time. Therdorc 1mclesirables ca.11 

be kept from kumviug the time of clav. tvforeover. a clock !milt into the e~'eglasses can 

operate vvhen a license is detected. Tlrns lic:euse-wear can he US('.d to allow liceused 

iuclividnals to haw informatiou, while ensmiug that 1mdcsirahlcs arc kept in the dark. 

J\Ioreover, Irv replacing public services such as brge clock towers. with liu!nsed 

public services like time trnnsrnit.t(TS that can be received b\· licensed individuals. it 

urn he made harder for unlicensed ( unprocessed.) persons to carry out their day-to-day 

lives. 

A license can be coupled to other activity, snch ,ts vaccination, so that nnvacci­

uatecl persons get fewer and fewer services, to the ext cut that 1 heir lives arc made 

more difficult. This \vill provide an incentive to get with the program, and cmoll 

for a vaccinID (T]\I) vaccine chip impla11t combined with identification and tracking 

device. Vacci11ID (TM) ensmes that those receiving a vacc:irw dispensing identifyi11g 

implant can be trnc:ked for fmther softwear upgrades 1o t ht'ir v,tc-c:ine identification 

device. 

Those not yet implanted or processed will be suspected of witd1cndt. terrorism, 

or whatever else is nnfashionable at the time. 

Thus the information display of the inveution rnn be used in a license network. 

such as a sight licm1se, information license, reading license, walking license, license to 

sit (as described in http://wearcam.org/seatsale/inclex.htm) or the like. 

FIG. 2 depicts an cmbodirnc11t of the inv<'11Lion in which an ontcr surface such as 

Sl of optics 110 is actually part of, or bleucbl into the outer smfacc 100S1 of the 

cvcglasscs or eyeglass lens 1001. The optics 110 1w1~· b<' act nally part of the eyeglass 

lens 1001. or may be bonded to the eyeglass lens 1001, preferably with inclex-matd1i11g 

aclliesivc. so that there is no apparent discontinuity. Iu some embodinH'nts, lens 1001 

mav be tinted in areas armmd optics 110, so 1 hat t hcsc surrounding areas of the lens 
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lO0L match the appearance of optics 110. Especially if optics 110 has a mirrored 

or pmtiallv silvered or partially rdiectivc outer smfacc S 1. then it is desired to tiut 

the lens lO0L to matd1 this minored or partially silvered. or partially rdicctive outer 

surface Sl. 

Preferably cameras. if present, are all angled toward the sarn<' field of view FOV 

as provided hv tlw display apparatus. Tlrns in this example. 01Jc or more cameras 

(snc-h as cameras loOL 160C. and 160B) would all be pointed to,vanl the right. so 

that tltey wonld have the s,llrn' field of view FOV as an eve 150 secs 011 the display 

apparatus of the invention. 

A dummy optic 110D preferablv matches the appearance of the main optic 110. 

The dmnmv optic mav also haw only the surface structure. so that there is a less 

sevE0 n, distortion in which case inner smfac<' l1 ODS2 of the dmmny optic mav be 

absent or less illclined with respect to the outer smfacc. Th<' optics llO (and possibly 

110D) may be progressive, like progressive mnltifocal eyeglasses, so that the optics 

blend into the eyeglass structure, a,11([ are not particnlarlv visible to others. Others can 

sec the wearer·s ('yes when looking at the wearer straight OlL whereas the distortion 

in the seeing of tl1e wearer's eyes would onl.v lw se(:11 from ouc side (or the other). 

FIG. 3 is a diagram depicting an embodiment of the invention in n pa.ir of bifocal 

eveglasses. mid will serve to define the terminology pertaining to various parts of the 

bifocal eyeglasses. Eyeglasses arc normally held 11po11 the head of the wearer by ,vav 

of temple side pieces 310. These temple side· pi<'C<'S :no snpport, by way of a hinge 

held cm with rivets :320, a frame 3:30. \Vithin frame 330 arc two lenses ;340_ Lenses 

340 contain inset leuses 350 which might ordinarily have differeut prescriptions than 

leuses :340 in which they a.re S(~t. Thns, within the context of the invention, optics 

110 may be conc('aled hv way of inset lcuses 350, either as part of inset lenses 350, or 

in place of inset lenses 350. 

There is typirnlly a cut line 360 between lens 340 awl leus 350. This cut line forms 

the apex 110A of optics 110. Alternatively, a more progressive kiud of eyeglass leus 
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can be made in vvhid1 optics 110 are coutim 1011sl.\· em! wddf'd into th(' eyeglass lenses 

340. 

l11 ordinary nsage of bifocal eyeglasses, lens 3,10 would provide a prescription for 

distant objc!ds while inset lens 3G0 would providn a prescription for 1tearhv objects. 

Lens 350 would lw cmmwmlv used for reading. Accordingly. lens :340 wonld, in some 

cases, have infinite foccll length (Y:(TO power) and simply serve a!-:i a support for lens 

350, which ,vould t_ypically be alms of positive focal length (e.g. a magnifying glass). 

Therefore'. in the context of the present invention, lens 350 being part of the 

information display. results iu a natural user-interface! in which the ,vearer simply 

looks clowmvarcl to read rnatericll from the cornpnter screen. This user-interface' is 

intuitive awl cas_v to learn. because many people are already familiar with bifocal 

eyeglasses in the context of reading paper based media. or the like, so using the same 

arrangement to read a computer screen is quickly learned. 

l11 some cases. lcus 340 may be non cxiste11t. as i11 typical reading glasses, in which 

lens 350 is mounted directJv to frame' 330, aud the wearer looks owr frame 330 to 

sec distant objects and would look through lens :350 to sec nearby objects such as 

tlw pages of a book. Thus a11 cmboclimeut of the invention rnny be one in which 

there is 110 lens 340, and ,vhercin lens 350 is optics 110. Thus optics 110 is mo1mted 

directly to the eynglass frames, with the apex ll0A of optics 110 mounted at the top, 

so that the wearer looks over t be apex ll0A to sec' the real world. The wearer looks 

downward to see the computer generated world. 

In tlH'. bifocals ernhodimeuL apex ll0A corresponds to cut liue :360. However, in 

manv u10clern nrnltifoc,ll eyeglasses, there is no visible cut line 360, and iustc·nd there 

is a gradual (··progressive") transition from the prescription of lens :HO to that of lens 

350. Such nmltifocal lenses arc known as proyressnw. The purpose of such gradual 

transitio11 is to accommodate a variety of distances, iu situations where the wearer 

110rnrnlly has au inability to focus over any appreciable range of distances. as well 

as for improved appearance. Siuce the need for nmltifocal lenses shows a deficiency 
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011 the pmt of the nser. there has lieeu a trend to,vard hiding this deficiency. _just as 

then-: has been a trnncl tmvard contact lensc,--; and laser cy<' treatments to climim1tc 

the need for eycwcar a.ltogctlwr. However, amid the desire among some to hide the 

fact that they need bifocals or even ,inst ordinary glasses, there an, others who like 

to wear eyeglasses. Even some people who clo not need eyeglasses often \X.'car so 

called pscnclo- intcllectirnl glasses. which arc glasses in which lens 340 has infinite 

focal length. :vlorcover. bifocal eyeglasses allCl n~acling glasses me often associated 

with intdlectnals. allCl tlrns there is a portion of society that would rcaclilv wear 

glasses having the general appcanmce of those clepict<'d in FIG. 3. even if they did 

not rcqnire a prescription of any kind. 

The eyeglass lenses ;340 may also contain markings 370 made directly on the glass. 

Such markings. for f~xample, may be the m1crn11fact11rcr's mum: or an abbreviation 

(such as the letters ·'GA" engraved on the left lens of Giorgio Annani (trade-mark) 

glasses). For illnstraticm in this disclosme, the markings "L'' and --R' d('notc left Rncl 

right lenses. ns labeled from tlw perspective of the wearer. Such 111arkiugs mav also 

be useful to conceal other optical elements. 

Rivets 320 may also be used to conceal cameras. Alten1ativel_\', camera lens open­

ings can be mack to have the appearance of rivets 320. 011<' or more cameras such 

as one in the uoscbriclgc, and one at one or both sides of the eyeglass frames, can he 

angled clown to match the field of view of the downward embodiment of the inven­

ticm. Additionall_v, a processor can be used to interpolate viewpoints to get the eye 

viewpoint. Alternatively, a computc~r svstcm, informed by a computer vision system 

from the cameras, can be used to synthesize a computn generated world as rellClen:d 

from the vie,vpoint of au eve of the wearer. 

From the forc!going description, it will thus be evident that the present inv<'ntion 

provides a dcsigu for a wearnble display or rn.mcra viewfinder. As varions changes 

can be made in tlw above cmhoclimeuts arnl operating methods without clepmtiug 

from the spirit or scope of the invention, it is iutcud.ccl that n.11 matter contained in 
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the a bovc d<)scription or shmvn in the accompan~·ing drawi11gs shonld be interpreted 

as illnstrative and not in a limiting sens<). 

Variations or rnodifications to the design m1cl constrnction of this invention, within 

the scope of the invent.ion, m;.-,y occm to those skilled in the art upon reviewing 

the clisclosme herein. Such variations or modifications. if within the spirit of this 

invcntio11. are intended to be cnc:0111passecl within the scope of m1,· claims to patent 

protection issuing npon this invent ion. 
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WHAT I CLAIM IS: 

1. A display svstem for nse as a viewfinder or for viewing a static pattc,rn or 

variable information for use within t;ycglasscs having au appearnll(:(! of ordinary 

eyeglasses ,vlien inclmliug the display, said display comprising: 

• a display element: 

• a \vedge-shapecl optical element having au outer convex side for facing 

away from au eye of a weanT of s,,icl displa)' system, and au inward side 

for facing tmvanl a11 c:ye of a wearer. sa.icl inward side' being one of: 

C011C'c1VP: 

apprnximat(!]y fiat: 

less convex than said outer convex side, 

said Wl~dgc-shaped optical element having au apex edge opposite a display­

facing surface. said display facing surface facing said display. 

said outer convex side having approximately ecpwl curvature to a surface of an 

outward facing surface of said e_V("glasses. 

2. A display system for use as a viewfinder or for viewing a static pattern or variable 

information for use in cveglasses having an appeanmcc of ordinary eyeglasses 

when said eyeglasses include the display. said display comprising: 

• a display element: 

• a wedge-shaped optical element lrnvi11g a.11 outer convex side for foc:ing away 

from an eye of a wearer of snid display system, an inward side for foc:i11g 

tmvard Hll eye of a W<'a.rer. said inward side h<~i11g one of: 

concave: 

·~ approximate!)' fiat: 

less convex tlrnn said outer com·ex side, 
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aud au edgcward facing sid<" for faciug said display element, said wedge­

shaped optical element having au approximately triangular cross section. 

said outer couwx side forming a long side of said approximately triaugnlar 

cross S<'.ction, said inward side forming a11ot her long side of said approxi­

nrntcly triangular cross section, said cdgewarcl facing side forming a short 

side of sclid approximately triangular cross section, a11 apex edge forming 

,, point of said approximatdv triangular cross sectiou. said point between 

said two long sides, 

said outer convex side having approximately equal curvature to a snrface of an 

outward facing snrface of said eyeglasses. 

:1. A display svstem comprising clisplny c)·eglasses for nsc as a vie,vfinder or for 

viev-·iug a st a tic pattern or variable infornrnticm. said c~yegL1sscs comprising: 

• a display element: 

• a \Veclgc-shapecl optical element having au onter convex side for hi.cing awcty 

from an eye of a wearer of said display cy<cglasscs, awl an iuward side for 

facing tmvarcl nn eye of a wearer of said eyeglasses, said inward side being 

one of: 

C-OllCFIVC: 

approximately fiat: 

less convex tlrnn said outer convex side. 

sa.id wc·dge-shapccl optical element having an apex edge opposite a displav­

fa.ciug surface. said disphy facing smfac,, facing said disph-ry. 

said onter c011vcx side lmving approximately equal cnrvatnre to a surface of a 

portion of a lcus of said eyeglasses. 

--1. The display system of any of claims claim l to claim 3 said display system 

having an cmtward facing Viewiug Axis. 
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5. The disphiy system of any of claims claim 1 to claim 3 said display s_vstem 

having a dmvnward facing Viewing Axis. 

6. The display system of any of cb.ims claim 1 tu claim ] said ap<'X c)dgc mnning 

11p aud down approximately in front of m1 <\\'Ci of 21 wcanT of said display svst<'nl. 

\vhen said disphw system is in use. 

7. The clisplav system of ,mv of claims claim 1 to claim ;3 said apex edge numiug 

left to right below all eve of cl wearer of said display svstern, ,vhcn said displav 

system is in use. 

8. The display system of a.ny of claims claim 1 to ch1im ;3 said apex edge running 

left to right along a line at a position close to the position in which a cut line 

of tvpical bifocal eyeglasses would nm. 

~). The display system of anv of claims claim 1 to claim 3. further including a safety 

shroud nmuing from an inward corner <'dgc of said optical clement, said inward 

corner edge on all edge of said illward facing surface opposite said apex edge. 

10. The displny system of r:Uly of claims clt1im l to claim 3 snid outer smface of said 

optical clement forming at lC'ast part of at lcilst one lens of said eyeglasses. 

11. The display system of am' of claims claim 1 to claim 3 said ont c'r surface of 

said optical element bonded to at least one lens of said eyeglasses. said holl(ling 

such that said optical clement is concec1led withi11 a continuous surface of said 

eyeglass lens. 

12. A disphty s~·stcrn of any of c:laims claim 1 to claim 3 fmther including a Sight 

License sen',)I'. 

1:3. A display system of any of chtims claim 1 to claim 3 fmt her including a camera 

borne by said eyeglasses. 
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14. A display s:vstem of clllV of clnims claim 1 to claim 3 further i11cl11ding a bolonw­

t()r borne bv said eyeglasses. 

15. A clisphrv svstem of auv of claims claim 1 to dairn 3 where a lens of said 

eyeglasses ltas a mirrored finish. 

lG. A clisplav system of au.\· of claims claim 1 to claim :3 ,;vlwrc c1 lens of said 

eyeglasses ltas a dark tint to c011cecll said optical dement. 

17. A display S_\'Stem of auv of claims claim 1 to cbim 3 where n lens of said 

eyeglasses has a dark or rdiective tint arom1d whtT(! said optical element is 

installed. s1tch that a tnmsmissivity loss of said optical element is matched to 

the smTrnuicling view armmd said optical clement.. 
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