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| NTEGRATED SERVER 1. CROSS- REFERENCE TO RELATED

APPLI CATIONS 5[ 0001] This application clains priority
to U.S. Provisional Patent Application No. 61/261, 663,
filed Novenber 16, 2009, incorporated herein by
reference. [0002] This application is related to U. S.
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2008, whi ch |s |ncorpora§§1’1€%§reference her ei n in its
entirety. 10[0003] This a ion is related to U S.

Provi sional Patent Application No. 61/115,477, filed
on Novenber 17, 2008, the disclosure of which is
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at ent
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related to. U S. Provisional Patent Application No.
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61}?'[]% 7? fqg on lRlatvgr?q er P‘Pl Ogg,tthe Igiis'c\:\cc))éure of which is incorporated herein

by reference.
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[0004]  This application is related to U.S. Design Patent Application No. 29/314,202,
by Carlow, et al., titled "Improved 3D Glasses," filed on March 13, 2009, which is
incorporated by reference herein in its entirety.

[0005]  This application is related to U.S. Design Patent Application No. 29/314,966,
by Carlow, et al., titled "Further Improved 3D Glasses," filed on May 13, 2009, which is
incorporated by reference herein in its entirety.

[0006] This application is related to U.S. Provisional Patent Application No.
61/179,248, filed on May 18, 2009, the di_sclosure of which is incorporated herein by
reference in its entirety.

[0007] This application is related to U.S. Provisional Patent Application No.

- 61/253,150, attorney docket no. 092847.000067, filed on October 20,. 2009, the

*159159*

disclosure of which is incorporated herein by reference.
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61/ 253, 150, attorney docket no. 092847.000067, filed
on Cctober 20,. 2009, the disclosure of which is

i ncor porated herein by reference.
11112112111212121121212112121211 *159159*
11112111112121221121212211212111121211111 [ 0008] Thi s
application is related to U S. Provisional Patent

0‘6@ | i Rl %8glh‘,%tlor§]1é 2htdd 00 & SorF‘?@MsgﬁéikﬁEEHP Application No.
847. 000 |l ed on Qctober 20, 2009

e1ﬂzs%ql498léhsr 8 YUKEN oS 00P88T BOBEHE thidke @)cg%er 2. 2009, the

reference. 009] Thi s appllcatlon is relate

d.s%ro@we%fmh .Eﬂ{c%morﬁe@heeﬁ{ bPRidenceo 12/ 619, 518,
attorney docket no. 092847. 000027, filed on Novenber

[oddd 20%% BﬁcaQbﬁcllsoﬁéi'ét@d Ofy WEC t'F’rb§|f BQ%OFQ%F\?t%hcatlon No.

re| n by reference . BACKGROUND
1208 193185 BBk ! dilcRet ﬁ@ DIRAS dUo@Q?SﬁllaB‘Qorﬁ)Q%L&ﬂﬁ 96, 6%, the

presentation of a 10vi deo i mage t'’hat appears fthree
dlé&ﬁﬁféséfmh IE(H"ICtO rdtb& Wefein Bl FEreRESCRI PTI ON OF THE
Ig. 1 is anillustration of an
exerrpl ary errbodl ment of a system for providing three
di mrensi onal imges. [0012]Fig. 2 is a flow chart of an

2. OgARkaROUNIodI ment of a nmethod for operating

[0010]  This disciosure relates to image processing systems for the presentation of a
video image that appears three dimensional to the viewer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011]  Fig. 1 is an illustration of an exemplary embodiment of a system for providing

three dimensional images.

[0012] Fig. 2 is a flow chart of an exemplary embodiment of a method for-operating

the system of Fig. 1.
[0013] Fig. 3 is a graphical illustration of the operation of the method of Fig. 2.

[0014] Fig.4isa graphical illustration of an exemplary experimental embodiment of

the operation of the method of Fig. 2.

[0015] Fig. 5 is a flow chart of an exemplary embodiment of a method for operating

the system of Fig. 1.

[0016] Fig. 6 is a flow chart of an exemplary embodiment of a method for operating

the system of Fig. 1.

[0017] = Fig. 7 is a flow chart of an exemplary embodiment of a method for operating

the system of Fig. 1.

[0018] Fig. 8 is a graphical illustration of the operation of the method of Fig. 7.
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15t he systemof Fig. 1. [0013]Fig. 3 is a graphica
illustration of the operation of the nethod of Fig. 2.
[0014]Fig. 4 is a graphical illustration of an

exenpl ary experinental enbodi nent of the operation of
the method of Fig. 2. [0015]Fig. 5is a flow chart of
an exenpl ary enbodi nent of a nethod for operating

[003@]t hepgy §t|§g‘ﬂ9§v c'ﬁbﬂ of &n d&(@&%@f&&boﬁﬁeﬁt 8f 4 HRIIBF bperating

an éxenpl ary enbodi nent of a nethod for operating

thetgwygtewgftﬁ@pf Fig. 1. [0017]Fig. 7 is a flow chart of
. an exenplary enbodi nent of a nethod for operating the

[ool‘épft emh o ggra%h.cgﬁﬁ&%%b&he%pbﬁgan gf ﬁehﬁ& d.of Fig. 9.

ustration t he operation of Fi g.

[OO_tZITfusﬁ'ﬁj gm;if flg\h gharg-of AP0 ShS -endtfddinderd ogéMh@or oBeratlng

stration of the operation of the netho

thd ?e'Hg“g 11 |s a flow chart of an exenplary
%Odl ment’ 6f a method for operating 5the system of

[0052]3 Fig. 1922 fparcamﬁuétr%tlén of ﬁ\@'?)'p@?étloh H‘ #eth&hb®8r B, 11.

e operation o he net hod
[0023]  Fig. 13 is a flow chart of an exemplary embodlment of a method for operating

the system of Fig. 1.

[0024] Fig. 14 is a graphical illustration of the operation of the method of Fig. 13.
[0025] Fig. 15 is a flow chart of an exemplary embodiment of a method for operating
the system of Fig. 1.

[0026] Fig. 16 is an illustration of an exemplary embodiment of a method for
operating the system of Fig. 1.

[0027] Fig. 17 is an illustration of an exemplary embodiment of the 3D glésses of

the system of Fig. 1.

[0028] Figs. 18, 18a and 18b is a schematic iIIustratioﬁ of an exemplary
embodiment of 3D glasses.

[0029] Fig. 19 is a schematic illustration of thé digitally controlled analog switches of
the shutter controllers of the 3D glasses of Figs. 18, 18a and 18b.

[0030] Fig. 20 is a schematic illustration of the digitally controlled analog switches of
the shutter controllers, the shutters, and the control signals of the CPU of the 3D
glasses of Figs. 18, 18a and 18b.

[0031]  Fig. 21 is a flow chart illustration of an exemplary embodiment of the
operation of the 3D glasses of Figs. 18, 18a aﬁd 18b.

[0032] Fig. 22 is a graphical illustration of an exempiary embodiment of the

operation of the 3D glasses of Figs. 18, 18a and 18b.

-3-
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[0023]Fig. 13 is a flow chart of an exenplary

enbodi nent of a nethod for operating the system of
Fig. 1. [0024]Fig. 14 is a graphical illustration of
t he operation of the nethod of Fig. 13. 10[ 0025]Fi g.
15 is a flow chart of an exenplary enbodi ment of a
nmet hod for operating the systemof Fig. 1. [0026]Fiqg.

[ooéﬁj I SF.@n 23l sUgt A Idhanoinuﬁfatlse;aimb@rékeﬁiﬁmﬁiémtsudnﬁéntaof the
thod for operating the systemof Fig. [ 0027] Fi g.

opé'thldrﬁofEiﬁ’e Bbgukeabi Ifi?s Offg, #8a SXEBH.ary e”b0d| ment of
D gl asses of 15the systemof Fig. 1. [0028]Figs.

[ooé@] 1% aud sl 8D giaphitab GRAIBLT of | drH SkER %a‘?y{; hbdiment of the
exenpl ary enbodinent of 3D glasses. [0029]Fig. 19 is a

opéfﬁf@rﬂ@‘tth&w' éé%&ééfitu%@ o 1bhendhaptal ly control | ed
anal og swi t ches of e shutter controllers of the 3D

[oo@bﬁssﬁﬁ; ofs & gStiowl ShakSmustiflion 85 ar UXRA3M &nbc?d?mbﬁt 8f the

ematic illustration of the digitally controll

opé\aﬁérpar tﬁe‘!"ﬁb@?s%e@f)f £igs. ﬁﬁlﬂa& 8hd q@tslt rollers, the
shutters, and the control signals of the CPU of the 3D

[0035RSSERy. ofs i %S graghical Sfusifon 88- ar %%HpF r;g eraaod.rﬁeﬁ of the

flow chart illustration of an exenplary enbodi ment
opéj_r%ﬁor@@ﬁﬁé‘%b%é%&sBh?lgg.DIQ|1§§§ﬁ§_19$. Figs. 18, 18a and

[0037] Fig. 27 is a flow chart illustration of an exemplary embodiment of the
operation of the 3D glasses of Figs. 18, 18a and 18b.

[0038] Fig. 28 is a graphical illustration of an exemplary embodiment of the
operation of the 3D glasses of Figs. 18, 18a and 18b.

[0039] Fig. 29 is a graphical illustration of an exemplary embodiment of the
operation of the 3D glasses of Figs. 18, 18a and 185.

[0040] Figs. 30, 30a and 30b is a schematic illustration of an exemplary
embodiment of 3D glasses.

[0041] Fig. 31 is a schematic illustration of the digitally controlled analog switches of
the shutter controlleré of the 3D glasses of Figs. 30, 30a and 30b. |

[0042] Fig. 32 is a schematic illustration of the operation of the digitally controlled
analog switches of the shutter controllers of the 3D glasses of Figs. 30, 30a and 30b.
[0043] Fig. 33 is a flow chart illustration of an exemplary embodimenf of the
operation of the 3D glasses of Figs. 30, 30a and 30b.

[0044] Fig. 34 is a graphical' iliustration of an exem_plary -embodiment of the
operation of the 3D glasses of Figs. 30, 30a and 30b.

[0045] Fig. 35 is a flow chart illustration of an exemplary embodiment of the
operation of the 3D Qlasses of Figs. 30, 30a and 30b.

-4-
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25[0032]Fig. 22 is a graphical illustration of an
exenpl ary enbodi nent of the operation of the 3D

gl asses of Figs. 18, 18a and 18b. -3- [0033]Fig. 23
is a flowchart illustration of an exenplary

enbodi nent of the operation of the 3D gl asses of Figs.
18, 18a and 18b. [0034]Fig. 24 is a graphica

[ooi46] USFigatdeors @f g?aébhﬁ?éemms&éﬁor?@% B inpRiry té?ﬁoodl ent of
operation of the gl asses of Figs. 18, 18a and 18b.

op&rh 38t 9D gfemsks ofFigh O3, 8bakhd BbbuUst ration of an
exenpl ary embodi ment of the operation of the 3D

[oogvpsSeRy. &7 [ dSfiowt &hakBMugiflioh Séx aE 003G g - ergtgbdnﬁeﬂ of

graphical illustration of an exenplary enbodi nment

opéraﬁorpmﬁ@taogbégésbhﬁ.g§fécgbé§§ﬁé 3ph. Figs. 18, 18a and
18b 0037 is aflowchart illustration of an

008% rrpl= rsese@qadl Dfilds egt t
[ o] Esse? of Figs g%fg{lc 18|a gﬁg&ggﬁ éﬁoéc))%S]pgr)é é?rgbso'ﬁl@gerg of

op&thafidlbfane 3DIdJIasskE 3t Fig8. 31, 308 aRY8OP! ary enbodi ment of
the operation of the 3D glasses of Figs. 18, 18a and

[0ok8p. FRO3M K & nek ér%na.nggtaa%hcaﬂ ah! &X6PigidH | @hofimaft of
exenpl ary enbodi nent of

operation of the 3D glasses of Figs. 30, 30a and 30b.

[0050] Fig. 40 is a flow chart illustration of an exemplary embodiment of

operation of the 3D glasses of Figs. 30, 30a and 30b.

[0051] Fig. 41 is a graphical illustration of an exemplary embodiment of

operation of the 3D glasses of Figs. 30, 30a and 30b.

[0052] Fig. 42 is a flow chart illustration of an exemplary embodiment of

operation of the 3D glaéses of Figs. 30,-30a and 30b. |

[0053] Fig. 43 is a graphical illustration of an exemplary embodiment of

operation of the 3D glasses of Figs. 30, 30a and 30b. |

[0054]  Fig. 44 is a top view of an exemplary embodiment of 3D glasses.

[0055] Fig. 45 is a rear view of the 3D glasses of Fig. 44.

[0056] Fig. 46 is a bottom view of the 3D glasses of Fig. 44.

[0057] Fig. 47 is a front view of the 3D glasses of Fig. 44.

[0058] Fig. 48 is a perspective view of the 3D glasses of Fig. 44.

the

the

the

the

the

the

the

the

[0059] Fig. 49 is a perspective view of the use of a key to manipulate a housing

cover for a battery for the 3D glasses of Fig. 44.

[0060] Fig. 50 is a perspective view of the key used to manipulate the housing cover

for the battery for the 3D glasses of Fig. 44.
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operation of the 3D gl asses of Figs. 18, 18a and 18b.
15[ 0040] Figs. 30, 30a and 30b is a schematic
illustration of an exenplary enbodi nent of 3D gl asses.
[0041]Fig. 31 is a schematic illustration of the
digitally controlled anal og switches of the shutter
controllers of the 3D glasses of Figs. 30, 30a and

0089p- FRO42%idh gbers%%ct.@ \ﬁe%h%%&md Lt fcﬁ‘ttl'\é’Ba@érytf&ethe 3D
operation of the digitally controll’ed 20anal og

glagggst(g;l'p@gs 4f the shutter controllers of the 3D gl asses
of Figs. 30, 30a and 30b. [0043]Fig. 33 is a flow

[00BBRI t Fig bysd 4 ahé%mpéftﬁ@ssmbéwﬁsnmdl ment of the
operation of the 3D glasses of Figs. 30, 30a and 30b.

[0d69P441:g' g3 ls'rsé pbRpactilE 3f! \ﬁé\b of tHeRlubinG o ?\Vbroﬂgar%@ and an O-ring

exenpl ary enbodi nent of the operation’o

kaiESDYiassbd $f Fid0s4 302 and 30b. 25[0045]Fig. 35 is a
Sez? | ow cha(qaéé ?ust@atl on of an exenpl ary enbodi nent of

[Od6|a§ ORRY, &hi H er‘%EeétN@ bolo! AR &F 1 héusiy cover, t%@l%rﬁé‘r‘?d the O-

[[0046] . 36 is a graphical 11l ustration

: hY 38 pf; 0j4 the operation of the 3D
“”%Fﬁé“i%@ ¢ »r:g.Pgs. 0. 9304 and 30b. [0047]Fig. 37 is a

[oc{e'ﬁgw ERALS i bldé?rgae%ﬁ»teome@fof AR ARTRIAENLEFRRA BBME Msses of

Fig. 44 and an alternative embodiment of the key used to manipulate housing cover of
Fig. 50.

[0066] Fig. 56 is a schematic illustration of an exemplary embodiment of a signal
sensor for use in one or more of the exemplary embodiments.

[0067] Fig. 57 is a graphical illustration of an exemplary data signal suitable for use
with the signal sensor of Fig. 56. |

[0068] Fig. 58 is a block diagram of an exemplary embbdiment of a system for
conditioning a synchronization signal for use in 3D glasses.

[0069] Fig. 59 is a block diagram of an exemplary embodiment of a system for
conditioning a synchronization signal for use in 3D glasses.

[0070] Figs. 59a-59d are graphical illustrations of exemplary experimental results of
the operation of the system of Figs. 58 and 59.

[0071] Figs. 60, 60a and 60b are schematic iilustrations of an exemplary
embodiment of 3D glasses. |

[0072] Fig. 61 is a block diagram of an exemplary embodiment of a system for
conditioning a synchronization signal for use in 3D glasses.

[0073] Fig. 62 is a block diagram of an exemplary embodiment of a system for
viewing 3D images by a user wearing 3D glasses.

-6-
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operation of the 3D gl asses of Figs. 30, 30a and 30b.
5[0048] Fig. 38 is a graphical illustration of an
exenpl ary enbodi nent of the operation of the 3D
gl asses of Figs. 30, 30a and 30b. [0049]Fig. 39 is a
flow chart illustration of an exenplary enbodi nent of
the operation of the 3D gl asses of Figs. 30, 30a and

[0079pP-  FYR5@BFAgH 640arkShigell limlrahéards drl bwérh?@%gﬂwg%&n%t of a

exenpl ary enbodi nent of the 10operation o _
dlsB|a§%Z§§mqgr dedith 319 glad38és. and 30b. [0051]Fig. 41 is a

graphical ill ustratl on of an exenpl ary enbodi nent of
[od%g om(;cr sabb QAd 86 4r §raprical MasERioRE oF bASmpidR, eﬁgéd.aeﬁts of the
052]Fig. 42 i's a flow chart illustration of an

t ation of the 3D
°p§é§§@2§thgfdilsl@%%&%°f¢ogst B3 sPREL: 15[ 0053] Fig. 43 is a

hi I I i ]
o@epPhigRl d7ldoiatd abloghpf .u@etramgy g{%@&g@g%&gaﬁne@ﬁ of the

the operation of the 3D gl asses a an
opé@ﬂon bPPaddhiay- s5 gm‘ & Figd 8B aiew. of an exenpl ary

nbodi nent of "3 | asses. [0055]Fig. 45 is a rear view

DE3|fAIL§§ DESCRIPTFROG Of Fig. 44. [0056]Fig. 46 is a
—pottomview of the 3D glasses of Fig. 44. 20[ 0057]Fi g.

0771 S 1RtHe BBhinYE 8MY BEsdriBBortRabloisn€ Sik@bafté Gre Mérked throughout
the specification and drawings with the same reference numerals, respectively. The
drawings are not necessarily to scale. Certain features of the invention may be shown
exaggerated in scale or in somewhat schematic form and some details of conventional
elements may not be shown in the interest of clarity and conciseness. The present
invention is susceptible to embodiments of different forms. Specific embodiments are
described in.detail and are shown in the drawings, with the understanding that the
present disclosure is to be considered an exemplification of the principles of the
invention, and is not intended to limit the invention to that illustrated and described
herein. It is to be fully recognized that the different teachings of the embodiments
discussed below may be employed separately or in any suitable combination to
produce desired results. The various characteristics mentioned above, as well as other
features and characteristics described in more detail below, will be readily apparent to
those skilled in the art upon reading the foliowing detailed description of the
embodiments, and by referring to the accompanying drawings.

[0078] Referring initially to Fig. 1, a system 100 for viewing a three dimensional
("3D") movie on a movie screen 102 includes a pair of 3D glasses 104 having a left

shutter 106 and a right shutter 108. In an exemplary embodiment, the 3D glasses 104
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[0058] Fig. 48 is a perspective view of the 3D gl asses
of Fig. 44. [0059]Fig. 49 is a perspective view of the
use of a key to mani pul ate a housing cover for a
battery for the 3D gl asses of Fig. 44. [0060]Fig. 50
IS a perspective view of the key used to mani pul ate

t he housing cover 25for.the battery for the 3D gl asses

e fond s OSKI Lo 108, EHSRGLIEKN U B vowno

ousi ng cover or

0fs Frolinted 4nd kARGHLE BithiPRe fiinfk S1 de view of the 3D
Ieng%séssers]eoénlzi g. 44. [OC|)63]eFi 8%-53 IS a perspective

OGRS, ¥ 8 Sy EPUSARRENEonulgs ) g carf fi e
oo DO Yo g 0B Yoy Bk e v
co B Bt gvih @ BEESECSEE U 828 A8 Rk

enﬁu.lé%heﬁg'ﬁ@fcjr\éeus%mgfmfg%)‘g!agé%é. 40%2%%?’8&%% ;?'Fgfég@dlo%ttﬁe movie

si'ng cover

BTSRRI ST o
to SOPRRIIBHE Brojected on the movie screen 102 when the liquid crystal cells of the
shutters, 106 and/or 108, of the 3D glasses 104 become 25-30 percent transmissive.
Thus, the liquid crystal cells of a shutter, 106 and/or 108, is considered to be open
when the liquid crystal cell bécomes 25-30 percent transmissive. The liquid crystal
cells of a shutter, 106 and/or 108, may also transmit more than 25-30 percent of light
when the liquid crystal cell is open.

[0080] In an exemplary embodiment, the shutters, 106 and 108, of the 3D glasses
104 include liquid crystal cells having a Pl-cell configuration utilizing a low viscosity,
high index of refraction liquid crystal material such as, for example, Merck MLC6080.
In an exemplary embodiment, the Pl-cell thickness is adjusted so that in its relaxed
state it forms a 2-wave retarder. In an exemplary embodiment, the Pl-cell is made
thicker so that the 2-wave state is achieved at less than full relaxation. One of the
suitable liquid crystal materials is MLC6080 made by Merck, but any liquid crystal with
a sufficiently high optical anisotropy, low rotational viscosity and/or birefringence may
be used. The shutters, 106 and 108, of the 3D glasses 104 may also use a small cell
gap, including, for example, a gap of 4 microns. Furthermore, a liquid crystal with a
sufficiently high index of refraction and low viscosity may also be suitable for use in the

shutters, 106 and 108, of the 3D glasses 104.
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[0067] Fig. 57 is a graphical illustration of an

exenpl ary data signal suitable for use with the signal
sensor of Fig. 56. 15[ 0068]Fig. 58 is a bl ock diagram
of an exenpl ary enbodi nent of a systemfor

condi tioning a synchroni zation signal for use in 3D
gl asses. [0069]Fig. 59 is a block diagram of an

[00BXEMPIrR4Y eREMBRHTBRbo@ineAt, INS PRRbA06f FaNdhiuttbRNHBE aAd 108, of
synchroni zati on 'signal for use in 3D gl asses.

the[ﬂ@émsgésg?rm WK éﬂ%naéléctgéélﬂmo?\?rblléd blﬁFlﬁM@Q%@") fprmcnple

exenpl ary experinmental results of 20the operation

Blréfhﬁgé%%trﬁéﬁr%fthgt' 16 pi-e8ll RiRErent %gl'ﬂl\}:e' |9§|ce@theﬁ% Widge or

are schematic illustrations of an exenplary

a &fmp%faﬁm? Witad® lgla?b%ﬁé‘c? fok qgﬂ?]\lﬁ'hgpoléﬂ-zd’uén apa%l%w?o the long

diagram of an éxenpl ary enbodi nent of a system for

dinfeMRBhtdrRe PPcal SBREDIESBNE 31 Rkt Wltﬁ'}ﬁ)‘larfzgﬁorpﬁ Fbﬁh.&’@ar to long
gl asses. 25[0073]Fig. 62 is a block diagramo

dinfarR IRl %ﬁn@%owmﬁe@ﬁc@n&)ﬁékgmg tich] SWAD ?Ddrﬂﬁgﬁiﬁere d
by a user wearing 3D glasses. [0074]Fi gs. 39

is ﬂfcﬁn@s%'fh@'bélgrs%ﬁlcgfthﬁﬂn&?ée%é‘ﬁ &&nQHbﬂgk fﬂ%nfbl-c%f I |§"actlng as a
di splay systemfor use wth 3D gl asses.

Y2 wave retarder when cell is placed at 45° to the axis of the polarizer. So optical
thickness is important not just thickness. In an exemplary embodiment, the Pi-cells of
the shutters, 106 and 108, of the 3D glasses 104 are made optically too thick, meaning
that Anxd>1/2A. The higher optical anisotropy means thinner cell - faster cell
relaxation. In an exemplary embodiment, when voltage is applied the molecules’ of the
Pi-cells of the shutters, 106 and 108, of the 3D glasses 104 long axes are
perpendicular to substrates — homeotropic alignment, sé there is no birefringence in
that state, and, because the polarizers have transmitting axes crossed, no light is
transmitted. In an exemplary embodiment, Pi-cells with polarizers crossed are said to
work in normally white mode and transmit light when no voltage is applied. Pi-cells
with polarizers’ transmitting axes oriented parallel to each other work in a normally
black mode, i.e., they transmit light when a voltage is applied.

[0082] In an exemplary embodiment, when high voltage is removed from the Pi-
cells, the opening of the shutters, 106 and/or 108, start. This is a relaxation process,
meaning that liquid crystal ("LC") molecules in the Pi-cell go back to the equilibrium
state, i.e. molecules align with the alignment layer, i.e. the rubbing direction of the
substrates. The Pi-cell’'s relaxation time depends on the cell thickness and rotational

viscosity of the fluid.
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[0075] Figs. 65 and 66 are graphical illustrations of
exenpl ary enbodi nents of the operation of the display
system of Figs. 63 and 64. 5[0076]Figs. 67-70 are flow
chart illustration of exenplary enbodi nents of the
operation of the display systemof Figs. 63 and 64.
DETAI LED DESCRI PTION [0077]1In the draw ngs and

[0088FCT irPddrialt ihatthihAdd tavRi-ckil kfe Patdrandr&aXxaibkedn an exemplary
t hr oughout the specification and drawings with the

emB88ihene tRE GRBErANI Bk &héter € PBEHe PEEN- ga) &1, delf, but rather the
drawi ngs are not necessarily to scale. rtain

prdd@at WnaS vilferd Eh 1iMBET hiRdArinERNcO EofS fHRWD CeXaidde At & éx@mplary
scale or in sonewhat schematic form and some detail

emBbdinRIMY, 8R kiR ad pRIVRIZBIRE SN URLIghP &asiRisGioh h &@%pen state, the
interest of clarity and conci seness. The present

heédlﬁﬁrﬂdh@él refar@ativA e tthe| M-del, BRBOHIRNLE 5. i érﬁé%rtﬁrétmngence
forms. Specific enbodi ments are described in detail

allGV i BinBBOWEN bR tsBEradieR Well G8laxXfidnD trhsrdénd@rp'i&m@&mfastest
that the 15 present disclosure is to be considered

poggf@mmhtfch.ﬁatﬂm Rfth H&® rdetnBﬁélpJ/@&sN aha%bﬁh\fewéf%ence - An
is not intended to limt the inventionh to that

suchldém@m@b BpEVIRGEidsdrdigsi.n. It is to be fully
recogni zed that the different teachings of the

[og¥ap o dii B Ateke Mpfiry SRBEIRR RN NERMItRA t@%h@yﬁﬂtoﬁﬁ@amasewh low
or in any suitable conbination to produce desired

rotafisHd! V%cosTtp%nH%gKé{'%lréﬁﬁ‘abéﬁéee I HE IFG2cNE RS LaNerkt RRAY &witching
as well as other 20 feafures and characteristics

froﬂ*ﬁéﬁd’du@qg cleBr SRt trqeemaéslus lape ﬁwdewp idallpSod FRalid hat the Ye-wave
apparent to t hose skill in the art upon reading the

sta‘tgké SMidVEd Befeak hieh fﬂ@?éléié%homo%aﬁw BB itFBIHeS s i9BGusted

by referring to the acconpanyi ng draw ngs.

so[t99t7|§]lgqfe%5(édi Rkt Rifbindd lay/z%vg 'rgtard]er q—io?l\)é%tere A% fﬁéf Pi-cells

view ng a three dinensional D') novie on

oplBMly €08 RhiRR o 1Pdt e ARGV Btdidiid a@ifne\%a g %%§etﬁar=1%lll relaxation

having a left 25shutter 106 and a right shutter

reinﬂts%‘ FEXS GNiBhiMg HEROShARR o cld2f sk ginEtﬁ%Qﬁar%% the shutters 106
include a frane and the shutters, 106 and 108, are

anBl P08 8efheaskehffidry Athdadiridtts \Hr@\)Men Gnﬁa@ﬁé@%p@@d’rﬁ 8HedRg versus

supported wthin the frane. ]I'n an exenpl ary
pridf BRI BRtier WBRcS HaE, 8F Bn é&ﬁ]p?d?? e;;%}rmé?{tﬁ én‘!tﬂﬂ'lrQent provided
crystal cells that open when the cell goes from opaque
un*erédt@cﬁFesul@snd the cell closes when the 5 cell goes
fromcl ear back to opaque. Clear, in this case, is

(o6 Nad sAsexke etribb8ith <A 04 Bdtch klgltggefrﬁ ﬁwH%%rus%fd th Réop the
3D'gl asses 104 t0 see an i mage project eay on the novie

rof%%ﬁ%f‘ theOZe nhdle @ik EN QAR IFRICY| SE?‘BP&'{Hér?%ta}] d 138 fH:S! eBy Rfopping the

the 3D gl asses 104 may be able to séee t

rofftiOh BF IRA® MdidtaidDy ki BLESER ﬁ@%«a«hsp tﬁéﬁﬁgﬂt 'trgHérqlssmn is held
crystal cells of the shutters, 106 and/or "108, of the

atdPnghaRSR3k 1Ahebecome 25-30 percent transm ssi ve.

'[0086] In an exemplary embodiment, the system 100 further includes a signal

transmitter 110, having a central processing unit ("CPU") 110a, that transmits a signal
toward the movie screen 102. In an exemplary embodiment, the transmitted signal is
reflected off of the movie screen 102 towards a signal sensor 112. The transmitted

-10-
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10 Thus, the liquid crystal cells of a shutter, 106
and/ or 108, is considered to be open when the |iquid
crystal cell beconmes 25-30 percent transm ssive. The
liquid crystal cells of a shutter, 106 and/or 108, may
also transmt nore than 25-30 percent of |ight when
the liquid crystal cell is open. [0080]In an exenpl ary

sngﬁ?b&ﬂ}ldTBQt for tetl?mﬁl'%ubhgro? erQGOfaJ?'Fjlnilrgféd T ggﬁngl a visible fight

asses 15 104 include Tiquid crysta

s.gﬁgl %ﬁ]lt'(ijp £ @%@ﬁdno Whitd h%rﬂrt;gp%oh%"‘%ﬁé?(?&iaﬁ%fsyﬁhehfr%mltted

ndex ract qU|d suct

sugfwglrls éﬂ%‘t@dtﬁgE%togoeaﬁgﬁﬂsll%r{ep s@ﬂso‘?)ﬁqg%n@irt d n a/ ?%t reflected

enbo ment kness 1s uste

off'o[FtHet rﬁow? %éPéSH' ngé a nesdntle Erﬂhg&n%ngs’o‘f&\@atﬁ?lsﬁﬁ{e%r %r{ﬁl ﬁ&pd be, for

exenpl ary enbodi nent er s
1
exg”“ 5147508 RGRhAYE KPS YAR 18ho! RASEERR Sl move sorcer

gaterlals Is M.C6080 made by Merck, but any Iqu|d
crystal with a sufficiently hi gh opt|cal ani sotropy,

o4 SRS GRTh e 195 oG SouLA R £ OSSR, TR g
en{%)fim?érﬁothgssfﬁn%lr g%géor Eﬁ?lt eéérﬁrfs.t;’?heel %sﬁﬁ%w gﬁé];sn?ia%'m'l'\?mcates

theaP%%ﬁee%ﬁﬂé Ebén |' tgh é &%w{)l £BE1193. a%r&C{HL%U 114 may, for

scosit e sul t or use

ex%@é%‘{ ﬁtagﬁ Zﬂclét%g r?p gai?e;rgg %@ES%Q?o&%wa%%S %gnth(ﬁér, o?n taﬁ%ﬁcation
spéaﬁé tn‘?t'éﬁratégﬁuﬁﬂﬁl O(%,??I& ff d‘f I%ﬂal%Er &Jnﬂ%ﬁés al?c%%dk cSftroller, a

an elec birefringence ('

dlsgtrll#l‘P&Jj Pk tro %rr eBr PGt ainabiE a \A%hacton{rg'l%r P'an%%r o'ﬂ%‘s or more

eren ractive |n I Ces, vol tage

co altloﬁéa{)ﬁné gg)r&ﬂ%ﬁtﬂ?@?'dﬁw @l ied, for Ii ght W t h

arization para e 'long 5 dinension of the

[O(% gcel'll'cper@#@ql‘lﬁ?é ngrqbfé{ocrou I'eg % a%ilt gh&% %%hﬁ(?f?tqu% and a right

pen cular to SIon, NO an

Shﬁ t%é%ﬁqu'én@?é”oﬁ?ﬂ@?%@?té i o, R opefeREA o i frurer
d\%ﬂéﬁje:r&/ ,”T'fért g?en%laré?ﬂaqddﬁg%ﬁtthg f@e?’no%gé-(t g?d\%ﬁ%oﬁt%l@@%ﬁ and

en ce IS plac e axi

11%05€%;|'nztﬁﬂ'n oq%?abz)ﬁ%@éd foht'hg Ifé}{s r?d tll t sﬁﬁf?{ %a‘ﬂ& Qr?c} 1({)29%% ghe 3D

ness cel

glz;soseg hl%ésfgpﬁﬂgﬁﬁosr[nlg% @tﬂ‘ﬁro%gg the? Epérgﬁor? Bhlg‘leqin gad 1gé%§hutters.

nmeani

Tr;eQShJ}{egr&% r&%“ C1all6 gr% qq%rﬁ)]g W%ngé@ %ﬁ[) en%r’al purpose

ster ce axatlon

oA BB SRS A i o .

lo¢ali28d %ﬁﬁ‘ol@fe %tl%ﬂ?&l %gh@"ﬁer e%p(%%n@ﬁg i e tate controller and/or

omeot ropi ¢ 'a |gnnen in

rfe oriGtE ShBlrBtioRd g th?ggo%c]'ﬁgntkn?d B%{. &4 zers nave

ransmtti ng axes cros I'sS transmtted. In

[06 dexegmaﬂ@g/ %%dbggrgklk é%up%ﬁltjo ?tVYIeLQ tggl(ﬁ{’n%zﬁrélsanéd prov1des

ssed aré’said tO WOrkK i n nor de ‘an

p%?@%ﬁ%éﬁ@ﬁ&%f%&g oYﬁ { 659 'th% 3 rpél s%ﬂs%ﬁ 1ZC %Hj %he shutter

ers ransm axes rien ara
r bl
ccﬁ’rg@@r& ;1 ﬁés %ﬁ@ 1}4’?,9 E r%jgtr)] rbgé's\gg% t‘%)ée A?g)léttg% se‘nabr‘ $22 is operably

20[0082] I n an exenpl ary enbodi nent, when hi gh vol t age
is renmoved fromthe Pi- cells, the opening of the
shutters, 106 and/or 108, start., This is a relaxation
process, neaning that liquid crystal ("LC') nvol ecul es
in the Pi-cell go back to the equilibriumstate, i.e.
nol ecules align with the alignnent |ayer, Le. the
rubbi ng direction of the substrates. The Pi-cell's
rel axation tinme depends on the cell thickness and
rotational 25viscosity of the fluid. [0083]In
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product And, where An is the birefringence of the LC
fluid. I'n an exenplary enbodi nent, in order to provide
the maximum |l ight transm ssion in its open state, the
5 head-on optical retardation of the Pi-cell, And,
shoul d be Al 2. Hi gher birefringence allows for thinner
cell and so faster cell relaxation. In order to

colli€y ikslend eod astesiq W%b@éreﬁd\"férc Ropdoridg! ks amohnt b Wower

rotational viscosity and higher birefringence -

rerh&HAY irfhe Matte§080 by EMindustries) are used. [0084]In
an exenplary énbodiment, in addition to using

[ooiam t ChH B9 ekbmbEsy ¥nbbi W, 4 r:@tﬁﬁ Pr'fsl(y Mors P%h&/zsr addtrol the

higher birefringence in the Pi-cel 0 ac I eve

op&%ﬁ&ﬁafm@éﬁhbr@q;fﬁﬁeoa@rmgﬁs%rtﬁz s% uﬁéraéoﬁtroﬂe*aﬁ 116 and 118,

Pi - cel are nmade optically too t
t c I
an&@?%\@éﬁ?rg s%tngorl ?2%3 IAIt@?ﬁ%ﬁv%f Arq %ﬁ:@kfﬁgé or more of the signal

seﬁ’é‘!ﬂruﬁbe%esgh&tt@tcdnﬂoﬂérsc' i QK@dH%t ahg thé B‘a‘ﬁéﬂ}ss&sor 122 may

A-wave retard er However, making' the Pr-cel

I
Tt
md\2RbtC4IsS WhdrfB BAd/bF %HhtRP%'éeort Rofd %@%@5?&&150# '1152,h{h% shutter

manner, the shutters 106 and 108 of t exenpl ary

coRTOIRA, “i%‘ta% PV LAE ¢ ﬁ%’er&e??ﬂz' ARG A q\t% SHdition, the

prior art L shutter devices that, in an exenpla

op??%‘?i@ﬁ |fRHY ébuemoﬁ\b?‘émeeasgﬁgéeﬂﬁﬁy H@mﬁ 5@? ggﬁgé Eryg)r/nore of

0085] I n an exenpl a a cat

thd Btl%@r QFmgﬁg%f&%e%lggggé%e] @0 rotation of the LC

ecu Int before they rotate too far.
[ocg}ﬁ]st AR RN Exdr Er%béﬂﬁxeﬁtf fu@%u | Rh&GUI £S5 the ¢ |14, the
cell 1nt nner transm ssion is

shﬁﬁ%roEorﬂr%ﬂérs' tﬁe %@kw@mg agtggﬁ% Na &) tﬁeX%QRéref%nsor 122 are

odi ment,’ the system 100 her’ i'ncludes a’signa

%‘5’@%@‘9& %19%001'@9 il Ha%r 4 & 8P iHeAD %ﬁ#@gﬁ% ALY Ifgﬂé tmovne screen

that transmts aS|g t owar

10'§D|¥ SHEh&ES WithPa nh&néa'ihe% ot eg fo%ﬂp?gnl 80 ma \)/ttg@prowded for

smitted S|gnal s re the no

.prﬁﬁE noﬁgzd'[ QrY}%é AHgéb St 5@ oﬁeﬂf)eormc?sﬂerz ‘scTd®. . In an exemplary

fransmtte S|gna coul d exanpl e,

erfBcfm@t, #e é.gﬁﬁn HoRlmitteh (F]% rﬁéaﬁﬁ@lposﬂ%%éots}é%}(ﬁié gJ}tbe included

st gnal , e col or Sig
W'?ﬁ*gﬁzeﬁﬁ“%@ﬁPPZé? PR AR ErhShmSHE Y prbfector 130 may include,
fo{ I%Qémﬁlgaﬁ nEoé Fridfd %?ta%delgfzttorﬁ’cf &H{]gctgpﬁbﬂcé Cér‘?%ﬁﬁ ggﬁﬂechamcal

iments, the trans ted signal ¢

prBj%Etoﬁ deﬁé?n?lﬁfﬁw (ﬁ)?tg?t?gr’ % Eﬁ?ﬂ l{ﬁdé%yp/o e%ﬁ)r) orié%%ﬁ"pu ebaglsplay for

I's not reflecte € novi e S reen

dl%g%%ridl§n§ o?'n%@%c?e%ﬂ?r%geé%% the RBRE ARIEncAP! RlerhtiiRly, or in

I'n an exenpl a
addition to the movie screen 102, a television ("TV") or other video display device may

also be used such as, for example, a flat screen TV, a plasma TV, an LCD TV, or other -
display device for displaying images for viewing by a user of the 3D glasses that may,

for example, include the signal transmitter 110, or an additional signal transmitter for

-12-
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enbodi nent, the signal sensor 112 detects the
transmtted signal and comruni cates the presence of
the signal to the CPU 114. The CPU 110a and the CPU
114 may, for 10 exanple, each include a genera

pur pose programrabl e controller, an application
specific intergrated circuit ("ASIC'), an anal og

sigh QM rtg:t"ug(&D lab Q52 h 02 §RatGRAY bRl pfftiondd %}'Cﬁ&rﬂét@anrgﬂor within the

contr ) programmabl e state contr er, or

i 6h& AR yiehs of the aforenentioned
dlsglggisggas@ 80%%?@?26%5%@114 is operably coupled to a

[0098f t grﬁrtn te%mglg%ér%&ﬁﬁel]ml.@uﬂﬁgﬁgerraii&hbf ﬂw@sﬁ/gfét 260, the CPU

contr er 11 r nmonitoring control I'ing

11£§gﬁ@6|§ He Bf)er%E&i 6#%@5%&&8&(‘%8' na 08, '()Ptr%”alﬁfq%;s)r%lg’é‘ﬁm as a

odi nment, "t eft and right shutter contro

furkh 8f\le bitfplcHbcuiid dyh soRel Sl AR ol FanSifer 110
an%/BF ad"BARbh %gsigﬁﬂts f%ﬁ\feel,pﬁ'etﬂg o Uit %@Bétﬁﬁl QénéorFQ%%. in an

eft and right ers. shutter contr ers, 1

Lo, i &
ex%ﬂlg%%@gp{ He €28 4%3’)} glﬁécnged@ftgﬁﬂtgégg{oggwe‘?qﬁg to open

e controller

theclgﬁtskgﬁt%rgpja agm%?'a?!a&%@ﬁ%ﬂis%ﬁé] olﬁﬁ'i?ﬁe‘fﬁﬂs% BB&rﬂhieér[i‘;gt shutter

contr Istributed contro , a progranmna
qp8tate controller, and/or one or nore conbi nati ons of
the aforenenti oned devices. [0089] A battery 120 is

[Odr?g\fvre?% %n%mlpgﬁ te%b%ﬁir&e?ﬁsﬁwetgﬁ%tt? Jf‘éhrér%@:ep;%n Qjﬁz éﬂésf : 1g§§ ,:ontrol

or ope ng one or nore o

S SBERle i BRI 100 SOBSBLLELS Rk s
o PRFEh o ORS00S0l 6 e sopic
o o D93 LB ST, S BROS Tl Sl e

nitor “and

BRSPS Rt g PR o e gruver. s
angi.21?08, ’S‘bgﬁraﬂ@tdlo\j‘? !ZtKetsE@els\ﬁaL}?t SFAIoL ofgpﬁetﬁ’ér tﬂgrla%pgénd d%‘l?age is

si gnal "sensor r controllers,

poéﬂi@e o?HQ%AtR/@. %ﬁefrﬁgi%{g ik lie&%gkt{%;?ﬂe?@t%ﬂ% AaPBESARE liquid

edi cated contro rap

cr)%%]tcr"eg% b&he shidlrsh 0808 Hm ;a%ng'roagﬁrgfa@iﬁg,ggc THRE cells.

cont one Oor nore s gn ens shutter

PO L S Ay e SRR of BB S .
O SEed S R B el 2 B AR 0

whtQ it [nO%%%a], kﬁ%ﬁﬁ@ﬁﬁi@é MEHQ%%E@%M thd'Gighil SRer 108 will be

sensor
opened, then in 202b, a high voltage 202ba is applied to the left shutter 106 and no

voltage 202bb followed by a small catch voltage 202bc are applied to the right shutter
108 by the shutter controllers, 116 and 118,_ respectively. In an exemplary
embodiment, applying the high voltage 202ba to the left shutter 106 closes the left
shutter, and applying no voltage to the right shutter 108 starts opening the right shutter.
in an exemplary embodiment, the subsequent application of the small catch voltage

-13-
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shutter controllers, 116 and 118, the battery 120, and
the battery sensor 122 are nounted and supported
within the frame of the 3D gl asses 104. |If the novie
screen 15 102 is positioned wthin a novie theater,
then a projector 130 may be provided for projecting
one or nore video i mages on the novie screen. In an

20238&6@{@ HoHR ERRHEROE prdvafitsS N Rduid rcﬂféﬁm i e LR Wtar from
be positioned proximate, or be included w thin;

rot&dre) tSStfé?rduﬂl?i%the' Jbe%ﬁwgedﬁl@h DshBOOfaTBAY & rdR, in 202b, the left
projector 130 may include, Tor exanple, one or nore of

shu.?cfér%@?stél@s@d%rﬁrtﬁ’é ﬁ&ﬁt%ufi&*/ws% opén&d. ectromechani cal
O projector device, a filmprojector, a digital video

od@spJ eqt.@éoz@&h@eﬁ%mraroe%ﬁ BE%}SeﬁéHar‘iH ﬁ’lglr%‘ﬂ 8Lt 8 08 Will be

nor e vi deo |nages on the novie screen

clobbd ah&RH Y& dY 2 @QB 'vGIta?b%d.?GZo%nis dagph t gurm%%&%% 1H8%and no

a t'el evision or ot her vi pl ay "devi ce may

vonealg%Ozc%b l#élﬁa@«e% a &fhallf@crevciEpk ezozao Bleﬂéppﬁ@a etg Rhd \éﬁ Shutter

pllfasma TV, an TV, or other “di splay device

i sPlaxi Y 1@WM a th
B R i LTS

en*bb@ﬂ%ﬂttép%Tylrﬂglfpie h wta%@dZdz'dQ'ié"thesh&ﬂaajhuﬁéraml%&r the right

signal’ing to the gl asses 104 hat may be
shﬂﬁ?:bcf LhPESlyiRG P VORAGe ﬁﬁfﬂ{e%ﬁwhaﬁm dGthar‘?% SPdiiNg T EAGRutter.
t he di'splay device. 92]In an exenpl ary

in %H@@W en%ain%tomerﬁibg Shueht 2 PB Rafs bEMel Ofall tcgt%h voltage

CPU 11 ontrols the operation o he shutters,

20%‘@'{011'9@ IefPEh HBE 16 pBVERIE §Fe &@#d @ s?alsslnftqgI%?ﬂr%ﬁgﬁfrBrgqotatlng

signals received by the sig nsor omthe

to> b8 "Makind tmnmgeaf the- LrPRHRF 186 AsTashit qnz%%gn&{ Shutter

received by the CPU fromthe battery sensor

108@85&@%:1@%@ WRALteri 108 iSCBbsddl4 may direct the |eft
shutter controlTer 116 to open the left shutter 106

/
g o1 iy S\ oot AR (e

2098144 i@@t rang Qe rSMUBRE 18QB1IPY] 6 fie r%a’l%@ag r%]tli Oglgh voltage

control the Operation of the s ut ters

usg@ﬁpﬁﬁéﬂéﬁﬁ odby applying a voltage across the liquid
crysta ceI of the shutter. In an exenplary

[0@55‘7‘]’0‘1'Iﬁ%ﬁtexehB%rW&hBé’&ﬁneﬁPthﬁgjt qpeﬁag.ohggtﬂa géte% 100, during

crystal cells of the shutters, ternates

th@ﬂewzdbegéﬁﬁd fﬁeélfﬁ% PRBiHe 146 shut{éra\BG X80 LARd the nght shutter

mbodi ment, the liquid crystal cells of the shutt

103)39@ mﬁéﬁﬂﬁz@é@ﬁa \ﬁm—:"oﬁ gg i€ FFé%@ntteB%rstﬂg‘?lthyer %Qﬂro‘a'rlﬁ&%e time

ether the applied voltage Is p05| I've or

th&qa@ﬁéfvgn rt'félﬁﬁée %laﬁsdemg the tﬁ@mph uYtQ o@@e RELUER D24 "8 video

materi a qU| crysta the shutters

m%@? llsaﬁ}gférggd of HRITLR 'ez% o Piite rgléﬁb%wn’;é?ﬁ e(ﬁe Qfdeb r}ﬁage may

0094 In an e ary e ment, durl

ag%ﬁ%&é@ ra)nocgnet Bp mofs LR %é%@w@%héét% ?&réé’ﬂ QﬁZ' Q FLCQ§ teIaVIswn

the system may i npl enent Rutte
v S

SRR 4 D ALIHE o) L2 15l sron
arRROGEL. then in 202b, a high voltage 202ba is applied

to the left shutter 106 and no vol tage 202bb fol | owed

by a small catch voltage 202bc are applied to the

right shutter 108 by the shutter controllers, 116 and

118, respectively. In an exenplary enbodi nent, '

applying the high voltage 202ba to the left shutter

106 cl oses the left 14-
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25shutter, and applying no voltage to the right
shutter 108 starts opening the right shutter. In an
exenpl ary enbodi nent, the subsequent application of
the small catch voltage -13- 202bc to the right
shutter 108 prevents the liquid crystals in the right
shutter fromrotating too far during the opening of

[00DBE T indtH ediibibg erdB&imARt, e BEE!drojebtBr #HedordtB @ ddilbntional
shutter 106 is ¢l osed and the right shutter 108 is

1-AReDBEd. prbROFuM Listém 76 at&ﬁvér@foﬁalﬁ@-‘é@@egﬁ’P&oﬁ@%ﬂidn BRstem,

opened and the Tight shutter 108 w cl osed,

cohRRFidIl a98EBie folliTéRay Mstragienk02da is applied to the
right Shutter 108 and no voltage 202db foll owed by a

[ i [ Qnt
B9 |34 Sl R0 g iyl g 10 v

CPLEFPERI MRIY ead) sRte? X 808 bAd Y1 08 "ROSHIFE AL the 2dPleY 18 tﬁﬁ fmage
hi gh vol tage 202da to the right shutter 108 closes the

intérld@Rtrostut $iRfiter, 3 mr}’éyagishrme%’éﬂfté@gﬁ] érpeié?'ﬁpll%r?‘;énmtg)rﬁjiment,

shutter 106 starts opening the left shutter.

Hteé@%inrsy% §etcSURIE GHE BhuRRD! {83 f

@ S?E?an'a ?(mca ch v Itealée 282 o tgH?EeUtFeggt1d§%¢°?Q§{%8pen at

thdddmepfimet he liquid crystals in the left shutter from
rotating too far during the opening of the |eft

g 1y Shanpngineny Rt Lok dtes o e

. i pent._. ' £
&g[ngpgﬁrlénﬂtltém RXERP ki Xy%@iﬁﬁ&ugzr%ggomgmrt&gﬁg% ifdRie an

catcnh vol tage used I n ranges

g 3Py IR sl g e
VRO Sorl iR SR St s hES S B F e s

th%%\gﬁéli%%n%cgglg?%ggbigggéj af thduRfed it tl'%hﬁ‘%ﬁf'bf $+8&d §|Fa%ets 104,

€0 Inage IS presente or the

TheYEfle B s R deNDuld) Forl dxiEinptd He'BE dife {r%gfer%g%terﬁl@%éog%n.other

i's opened and the right shutter 108 Is close

RS8R PoRcP YRR, 0% i ekt ot 0.l ol e 0

o REP0161 B Sk g N AP 62, P
| o " .

oA SR PP Okl S0l g8 36 lyi ocy o

thd 5K 1. IR BN Hh&y EnfUdRGHt Ma2lignal sensor 112 may include a
photo diode mounted and supported on the frame of the 3D glasses 104.

[00101] The synchronization signai may provide a puise at the beginning of each lefi-
right lens shutter sequence 200. The synchronization signal could be more frequent,
for example providing a pulse to direct the opening of each shutter, 106 or 108. The
synchronization signal could be less frequen_t, for example providing a pulse once per
shutter sequence 200, once per five shutter sequences, or once per 100 shutter
sequences. The CPU 114 may have‘ an internal timer to maintain proper shutter

sequencing in the absence of a synchronization signal.
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1-chip DLP projection system and/or a conventiona
3-chip DLP projection system comercially avail abl e
from Texas Instrunents. [0099]1n an exenplary

enbodi nment, during the operation of the system 100,
the 5 CPU 114 will direct each shutter, 106 and 108,
to open at the sane tinme the imge intended for that

[00$d5mt t mr an 3EmPIAYeEMBYEmehS tHE e&ﬁﬁ&ﬁ&non' Bf a@c&asemau.ar drystal

di ment, a synchronization signal nmay be used

mafe@lﬁﬁ@nd h&r&ﬁlébﬂ 8é§ in #HeOsrmdrs1 Q86 dne WRChaAtrebI€in a ceII that is

correct tine. 0100] In an exenplary enbodi ment, a

optRUME e higRt | ‘Piﬁb Sigoiaatrystal bt aRs Enued, Bvst By h@sSb%f@é light

transmtter 110 and the synchronization signal coul

trarﬁé?ﬁlsﬁéfr@rmte% vbifdgeu e aBPllédnf ras&fl rbinglhg the é’ﬁblled voltage the

exenpl ary enbodi nent he si gnal transnttter

moldcBiag Nht thet MRS RGO H 2Rd | POttSlsINDBb 5&)"@08' ?otate back to the
reflective surface and the surface reflects the signa

onérﬁattdheofSﬂheraibnﬁeﬁﬁeperllih@eﬁgi rhEMEHyétsHeMRU e oMb iiBS fh the
frame of the 3D gl asses 104. The reflective

liquid EfRee caRUb Gilow Q?htet?‘aﬁ‘ﬁmls%tonb At IR UAPYY Stal &fﬂ%ﬁrls optically too
screen 102 or another 15 reflective device | ocated on

thidk, tHRERfuid GestADYbIBcRES Rithte $HSHy UpBhH ré8val 8Bpovr atnBQh@Qapndly
gl asses 104 is generally facing the reflector whi

inchedsE hpﬂﬁréﬂsﬁmé%ﬂ Sut théh B BXIBERER FtaRTHO trHRlight thé?wsmlssmn
signal transmtter 110 nay send the synchronization

deSregsl fhd &Ak!nbni whten%esméwn éfltﬁe lifhd %s?é?%@ﬁ"nﬁféﬁules starts
enbodi nent, the signal sensor may i nclude a

unfﬂltﬁgﬁ mkmtseﬁss@aaﬂstahmrt@%q% &rlpetaf Frid[Beureh rétaﬁorfaops is the
al asses 104. 20[ 00101] The synchfoni zation signa

ﬁug@QMbﬁﬁbﬁh@ulse at the beginning of each left- right
[ ens shutter sequence 200. The synchroni zation signa

[oceg d lrb%n@(eﬁuﬁé’r?%‘@dgdimérqr w%éﬁ”mé ShBf&GVidhhBlkerd mé 3fd 118,
to direct the opening of each shutter, 106 or 10

apply @@EHQI'I gatkh QGItaEeQB he SUHers, RB6 RS Ogrﬁﬁu@a't‘éh vd(ItQQe stops the

exanpl e providing a pul se once per shutter sequen

rotg% of&HE ﬂg\ﬁl@ lerfstal @efiiHithe Eh&%ﬂy S@i%?éthe? rot@faCiBo RS BYXopping
shutter 25 sequences. The CP 4 may” have an

thé %t?ﬁdhabf th'erf%leweénﬂt meahdmlcPEngef%'i SRt Bk &%ﬁ n%é‘%nd 108,

he absence of a synchronl Zation si gna

beE&Q%th?)J rdtéteateo g4 R Z‘PM t?dmﬁﬁgs'@{"éhroﬁdheth%orﬂplle%t@é th’féf Ilqwd

viscous |1 quid cryst mat erial and narrow cell gap |

cnishf it Qhec' shits 38 theldd &1 oFrﬁ%aF ®S Weak Vai CEHhLlf.]t Rt effective

is optically too thick. The liquid crystal int

sw?t@i’ﬂhé &hme is ]FIQ)@n Wﬂgn Jcththlm} eRMkEal b thé %ﬂﬁl{lﬁésmg‘ Weds, start

voltage is applied. Upon reénoving the appli tage

thdi pr%taﬁnoﬂQJnﬁPtHe ‘?&atlcfh &MRe MoMtufsGh ¥RE IRfuRs %r?st&ltl%lls is stop ed at or

shutters, and 108, rotate back to the orientat

negf th‘erb%lrﬁ‘lof Fé‘éﬁelfﬂfht tré‘rYs‘?ﬁlsste al i gnment |ayer orients
lecules ' the liquid crystal cells to all ow

[0(51(9:5“ ﬁéf&?lﬁ&‘ W Q9 Flén4athe' %hgmﬁs%ﬁtr%rerg% tht %odrﬁ of light

optically too thick, the liquid crysta ecul es

tranSinfted thl%%bqlayshtmgp 0B B Vi, Q/hel%ﬂﬂgrtraﬂﬁrqlsgﬂal’lsvafu‘lamfdll pefers to

I ncrease | rght transm ssion bu en t ecu

thé btk ©f trr%(lrh% apg ddittYeat rtﬁ@wxﬁﬁurﬂnngt]@ teﬁgr@%eeﬁsthrough the

e time fromwhen the rotation of the liquid cryst

nqefaldryémlc%ﬁ bk % %ﬁéﬂ SobRkhbst hﬁué 'fﬁhéc sHhUtRPSIB6%7 188, to be able

stabilizes, I.e. |qU|d crystal no ules rotation
to StFa‘hQn%tt |tssmta§\ﬁ1utrﬁ Be 35 &fclrb'hpga b RBmisEiBR QR of 7 ﬁcﬂcates that the
exenpl ary enbodi nent, when the shutter controller

116 and 118, apply the smal | cakch voltage to the
shutters, 106 and 108, this catch voltage stops the 15
rotation of the liquid crystal cells in the shutters
before they rotate too far. By stopping the rotation
of the nolecules in the liquid crystal cells in the
shutters, 106 and 108, before they rotate too far, the
Ilght transn1s3|on through the nDIecuIes |n the Iqu|d

. ..
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20 their rotation until the rotation of the nol ecul es
inthe liquid crystal cells is stopped at or near the
poi nt of peak light transm ssion. [00104] Referring
now to Fig. 4, the transm ssion refers to the anount
of light transmtted through a shutter, 106 or 108,
wherein a transm ssion value of 1 refers to the point

sh@éer% SUBs, Ert grLrE{ I#W‘lggp{ s ul )3'75}1“3} dllgplF hgpt (%f course,

transm ssi on t rou crySta

de?gﬁ%rggegg?rigfeo%m&&gr Ilcirm%gsfté? lceft u%gbn ﬁwgﬁ}a)%l%%m am Oﬁt’ of light

ransm max| num of

tra‘gﬁrﬂ[ﬁt@ Wé%@uh&vq(?gocfr 1]08I gb%atg?e%n%ré%%u%b mclutﬁ,u%,l for example,

is transm

333& 30%, %Z{fsmﬂ{:arﬁl\z%dré‘% Rsbight. O course, depending

'ar I'tqurd crystal cell used, the

o6 A 5 90 O B Pt S,
E e Pl o o
B, RS 8 Gl AP o e
shggﬁ{eﬁdggﬁ{ Ofos! "fie LA Rld2y 1" ah&%{l%?e [P35y milligggonds, then
R T i .
o OB LSOO LU I s e
o8 5 A R A4 o
cl&g\@;gmd%? lgﬁ;iﬁ{’on oo peé’gc-xtble ”Fﬁfa‘s:t Lo | Yperated during
SRR e AP, B0 i 22 o o
i 5 8] 31,2 5 e g osimen
o8 S B e R A ..
w5 oﬁaméy%az@ﬁﬁ@d'%ﬂso%%@&.%%&‘)%gr2@%&6&3@2% o o
ol b Sl BTSN AT s
6L Mo Frﬁrg%]tecgﬁhezé%%ml@-ﬂgrag%‘;Istj'f?% re ?ev,'?% inEEeE, &ef about 2.5

mﬁlﬁggc% ok Svf‘ﬁj]xr% REL \%Fé%tf)eg% 1@ é %EE%fCtb l[ﬁéfeatval % embodiments,

Pf?ﬁéeeirés?%%ﬂ%"? bR opREE hdy “BREPaRRI svpicble
Sh}ﬁﬁ%,%h-r r\NgsO%rp]yﬁgxpegt{agggl sensor 114 receives an

Par'ed syn ONi~Z "sync") pulse fromthe

[05 (%']\al Réfrem?f;n}\cg\}/ 86 I£|1&0 Ir{ ‘ﬁhgxe%%lary embodiment, the system 100

implements a method 500 of operation in which, in 502, the signal sensor 114 receives
an infrared synchronization ("sync") pulse from the signal transmitter 110. If the 3D
glasses 104 are not in the RUN MODE in 504, then the CPU 114 determines if the 3D
glasses 104 are in the OFF MODE in 506. If the CPU 114 determines that the 3D

17-
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259l asses 104 are not in the RUN MODE in 504, then the
CPU 114 determnes if the 3D glasses 104 are in the
OFF MODE in 506. If the CPU 114 determ nes that the 3D
-17- glasses 104 are not in the OFF MODE in 506, then
the CPU 114 conti nues normal processing in 508 and
then returns to 502. If the CPU 114 determ nes that
< i t. i , n
o35 38t 2356 4800 0BT G 115 cerlRles norma
pré’c%ls%iqgtiﬁ 308 falnggcﬁeﬁ '?et?njn% %0565. ?Fﬂﬁ§ CthL? 1 ?Eldege]rﬁﬁir{e%rthgpﬁle 3D
nex ncrypted signals, Initiates a warm up

g l%ﬁg% qg&: %ré Alhk IafFFS wq%r]s 5061 Ql@erﬂﬁgn@&g dlé IA'%!]%]"% éQeS?y%g inverter

roceeds wth no opera

AR R S P e

SR PRSP DS ok SEE R e

wiﬂ‘hq{orr%?% 1toR8 5b8 an 4%18@1@‘?8 gbﬂe CPU 114 10 continues -
nor na an

perations 1n proceeds to 502. If the

0GH87F) A Ena0 Hhale Ha® hEREIRIEMOBRL R 24 Ghen the cPU 114
B P 0 I 80 LU AL P
P D GpSICI O S arely 2Bk le Tor oo o Bod Bep R PU 114
SR R DL 0 Bt e
B S LRIy 8, O, 08 e v
inﬁ%ﬁ% gHRALA SQhrgé‘%»glﬁf%%&ﬂgEiﬁﬁgﬂ R84 ' .‘;lf :tr%se ibg?r}’u@wb:s?gr{oagﬁ?%% three

eTrecel ve urati on

AR ST 44 OSSP AR PRELES B spreereinc

oA 9, DAL LR AR R SHED P08
AR e DI S S BB 18 S v
SBERARD 1 Srob I 855 1 et B et
A5 o e A s e D 5, e
BB, 080y AR I SR o
CARRIEFAETE Mo S AL SR s
T e R
e 0, T O O i .
oS P P AR TP b« e
tnbBURDs' 18 artd QodTf tRE 3bO%ialsed 1093 go into CLEAR MODE in 524. If
the new CONID does match the previous CONID, in 522, then the CPU 114 sets the S|
and CONID flags to trigger the NORMAL MODE shutter sequence for viewing three

dimensional images in 526.

-18-
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the theater projector 130 In an exenpl ary enbodi nment,
the signal transmtter 110, anong ot her functions,
sends a synchroni zation signal ("sync signal") to the
signal sensor 112 of the 3D gl asses 104. The signal -
transmtter 110 may instead, or in addition to,
recei ve a synchronization signal fromthe theater

[00RO®) Rt B8R ehk@fhpiitgl/ ehbctiverk) iflithd | RYN aBKINORMAY MODE! @e 3D
device. In an exenplary enbodi nent, an encryption

glaS$BNAU4 drayuilp @ pEfdiEnalO |rpé@é%mplbhﬁera&cgﬂneﬁt8ﬁﬁhé@<kpfM@mE the
operating wwth a signal transmtter 110 that does not

3DPMYsaS Brel A opBratieRdl. BNER ¥RdrhSBrySdrEbedimeht i the NRRIRAL IMODE,
an exenpl ary enbodi nent, the encrypted transmtter

theS3r9HRLsed drb opératiiNRAA |rr)réyaﬁ1bléﬂ§e$1t Ha bMe8 280104 t hat
are not equi pped to receive and process the encrypted

[003bON 2N ard ExeMbIa M Riert Sthe RIgAAMIARMittert 11© rﬁé)gtﬁ@'ocated near

transmtter 110 may al so send encryption data to

the3fReilen $Piectd0430.[ OO bhUdxeRpify rdmittbdipantt %eFélgnaIQran'sﬂutﬁiﬁ 110,
exenpl ary enbodi nent, during operation, the system 100

amoR! IREURCRNEEEERIS §%nafrom9ﬁfoa\t 5igRall (ﬂswalés al') o 6198 signal
the systemdetermnes if the signal transmtier 11

seM&p 112S&t thB el sk e 0ROWRHhe Jsidhhl FraREMIRBr HMo %Qaf’p%teahf or in
the signal transmtter 110 was reset because the power

adbi¥l&h o 2RI ’s&hc@n@é’mzéﬂbﬁ%ldrﬁﬁfr&hﬁﬁé'théaﬁérb?gb&tb?ﬁ30 and/or any
generates a new random sync invert flag in 604 If the

displagMd/dr AP BMifid redevietO 1H1ad dx@n RniboB P&, Qﬂeﬁ&?ﬁfon signal
condition in 602, then the CPU 110a of the signal

mdy B 888d tcepreldt ety gh@?és W?rbl%r odé?'ﬁtlr%a% 2Ydignal transmitter
encodi ng has been used for nore than a predeterm ned

118TRMMHoe® hol EdMRaih IhdB&redt Bn A" YurRern®I® 9f aARREmplary
the predetermned tine in 6 6 could be four hours or

erﬂdb@.dueeﬂgths eﬁf;ryetefdmr@ﬁimmwn@ @il rﬂ%réaehwacwet ablgfasses 104
tinme. he sane sync encodi ng has been used for ™-19-

thafdr€ n'bh@ﬁ‘unf:@é!f tRIERe | dMdGHEecessNRE hbBSpfddUidrida Ir?fanté}%mplary

signal transmtter 110 generates a néw sync i nvert

emBofndr, WSI%EQO&é-rﬂmlfmeﬁéD %é&lg@oosferfdhéncﬁy;ﬁféﬁl data to the 3D

transmtter I10 then determnes if the signal

giddsBogoatter is still receiving a signal fromthe
projector 130 in 608. If the signal 5 transmtter 110

[Od_)ﬂdg(’tRe?éﬂnhb nb@RCB1 Ri."E) iR af ietBRAbIaty @Hibb@i%eﬁf QAufiRd 8 er%§9n the
hen the signal transmtter 110 may use i

sySiéth '1@@ SPRIMeNY @ HRIRIGAEOS of & f‘épéi&)hanewﬁlgﬁ‘dinngoﬁ)’tﬂE system
signals to the signal sensor 112 at the proper tine in

de@ér%me[sqp%@lgrgﬁﬂaﬂgnﬁ’@?ﬁ 7 W8 reddteshiHRathe tpbﬂleﬁﬁkf t&he on in

0 may, for exanple, alternate between two-Rulse sync

60%' gﬂﬁiess.@m trtahgﬁqﬁrepuh@%va%yreget%eeaaéesmel Fhvid? Jﬁgf%amea&vm 602,
enbodi nent, a two-pul se sync signal direcCts the

th&h %%S@@né%ﬁs%.@&egbﬁehﬁeé af ﬁevﬁ%ﬁd@ﬁ 3% mveﬁehaa in 504 If the

hree-pul se sync signal directs gl asses™1
s@%@'ﬂ‘aﬁg}ﬁméi 996 dﬁ)hh'&ttr?dve]é)éowéﬂbrﬁ%s%l(%%lﬁfrﬁ’m 602, then the CPU

nbodi nent, the signal transmtter 110 may send
ﬁ@c&fytﬂé's%aﬂrgﬁ@"utt@f 86 a8MRhY e ihe IR same sync encodmg has
been used for more than a predetermined amount of time in 606. In an exemplary
embodiment, the predetermined time in 606 could be four hours or the length of a

typical movie or any other suitable time. If the same sync encoding has been used fbr

-19-
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[00113] If the signal transmtter 110 determ nes that
it should send a three-pulse 15 sync signal in 612,
then the signal transmtter determ nes the signa

count since the last encryption cycle in 614. In an
exenpl ary enbodi nent, the signal transmtter 110 sends
an encryption signal only once out of every ten

moté ARG Sour RYELCI. 604) BBnSRETBPY Y 16503 hEBGYnalt S sFnitter 110
could be nore or |ess signal cycles between encryption

geférdBlSnew Sydchevdridglin@a4of the signal transmtter 110
determnes this is not the nth three-pulse 20 sync in

o), TR GRthi s ks akanah s oy e

i it nt. h - pul : n : t i

BRI R NS Bl o e e
: . <. c i anal. with

e 1154200 § KA e YO T30 ke

<P 19500 B 8 g AT, 00
i -+, S} [ 622.

Vi 80T I P SRS P Y bR R PR ke ary

[0®MRPAITRRY oirstdhd tRP IRk ;Pr‘én%iﬂtepel 1%y§1ta9,g7fo%8%ag¥dﬂ§ alternate

[
sighal transmtter 11071 nplenents a netho
. . . . . i t
RRETAR BT b ST I° SHORBLbARE BHE GO Tl B Fremelany
enfddditRént! Faat%L’BJIst.eg%?fﬂleignélndipé’c;té clapy giabb& %Q%‘lo&?ﬁ the left

transmtter 110 nclides a firmvare®internal ¢

S A SRl e 8l e o
shatt@Ckoei gnah Hak 'Iaéb%hbtogﬁ ,gfh@néi@%l HanbPfter 196 fnay send an
I g |gn§I e

cycle 802. If th U 110a of the transmtt

o eRRa0cl e i 705, then ¢ he CPU of |
oS8y 1008 TS, EPahar e g o e
oA 1P e 5 By L s
er’gﬁyp‘ii&? cfég@fni ey 6}{7 iag %égtﬁgﬁgﬁérggéélméﬁé tﬂési#%vtraﬁagiggf h‘ﬁ)nsends

data pul se signa et to alowvatue I'n
RS s RPN o il B 3 B
08 SoRFEE g8 8 0 0BT P e
nfSHAOTISELE, BBy JISSATER LR SR e

syﬂ%i B9, Y& he TR\ dﬁééw e s?ﬁr‘?é‘i?rﬁﬁ?m'tt@t {oe§en% a standard three pulse
predetern1ne§ nunber of sync S|gna|-sequences,
it - ' th -
S ERRERE o1 A0S el SSOUSIE Sl SELANE Py 110m o
i . - . t ' :
g MaaF 0 SHES D D RERLE 6 ot B BLBb R0 one
witPBhbOss & ddAflgatich 5482620 0 YioHalifarifiter A0 BetdMRines that
the two or t ?ee pul se sync 5|gnap, orrbot , or
ge-1d

"t t§llr\1e ! eh@r%ﬁ%g%é% | %eur at'i ﬁ]nagkt@%ou dthég@r A iy pends @

€ ; i ssion of the sync signal sequence
n%%ﬁ%%%ﬁ%“&?ﬁﬁ%D?Q%gérypting the sync signals on either
end of the transm ssion. [00116] In an exenplary
enbodi nent, encoding the configuration data signa
804, 25with or w thout the syngz_ignal sequence, nay
be provided, for exanple, using nchest er encodi ng.
[00117] Referring nowto Figs. 2, 5 8, 9 and 10, in
an exenpl ary enbodi nent, during the operation of the
system 100, the 3D gl asses 104 i nplenent a nethod 900
of operation in which, in 902, the CPU 114 of the 3D
gl asses 104 checks for a wake up node tinme out. In an
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5 out in 902 is provided by a clock signal 902a having
a high pulse 902aa with a duration of 100 m i seconds
that may occur every 2 seconds, or other predeterm ned
time period. In an exenplary enbodi nent, the presence
of the high pulse 902aa indicates a wake up node tine
out. [00118] If the CPU 114 detects a wake up tine out

[00k W]goﬁeférhﬁ@ ddue tERiGE hecdeRy 80rin 1dh 'é;@&nﬁllé?ys%ﬂ%d%ent during

absence of a sync signal using the signal sensor

opéerncﬁpéf thle‘;:[g%{é‘?n hY thd 4ighel %ﬁ%ﬁeﬁym nﬁ;bl&‘?\@hts' 1 n%QnAb 700 of

hen the U pl aces the 3D gl asses 104 in a CLEA

opérst.&pﬁrmbromel S8 Piisel %r@eoﬁsﬁ.@e |w@l"hYen%H@éHjb6Fﬁ§B at:bﬂ data and
R MODE "of operation, the 3D gl asses

theﬁttrdn%ﬁ{edwﬁb%ﬁg%aptransom&eronmvrn%&ﬁcdé?ethg%wﬁa@% tter 110

0, receiving sync pul ses, / or processing

mcraeeé b%ﬁﬁia'ré’fhtéiﬁélaclé'c'i th§10gi’ene'r£’:e B di?a&ﬁ Al ¥00. In 792, the CPU
nbodi nent, in the CLEAR Tode of operation, the 3

t
LA A O V9L i

of @n@%é&oéyc@eéﬁct If $heSEPO ﬁo%”&' thés 3i égﬂv@g@ﬂ? L9 &Rmines that

| aces tthe 3D gl asses 104 in an operati on

thel QO&OQQI%T%Ob heBy thebediting! SranERIdck REGE $ 765, tﬁer‘(‘ﬁ*%ecﬁg of the

node tine out. In an exenpl ary enbodi nent,

sngNmFan%%lt%fr cﬂ@&(s%'s@@ if 4 %f%@ﬁbﬁ%ﬁﬁ%l I @@5 |s°ﬁ|§N ofw in 704.

the tfeatures oper atrons.

| .
B P Y 08 SN0 o

valfé 6. elf&ﬁbeeoﬁf.gﬁra%ﬁdafs@%ﬁ sbb% 163 EABn %tF %g%é?s?dnal 806

rr|ng now to Figs. 11 and I'n an exenp

is ?éf%?%' |BWUa|uede7d89 B%an %;ﬁéﬂg Mdu%é}ﬁ %Séag%%gg signal 806

the 3D gl asses 104 |rrp enent warm up net ho

magpa%a&y ) ude tH@ fgm sidriul 13A%s, tfﬁé‘?atgpyls%]s‘l%rﬁi @)@% hbined with

| asses c ecks for a power on o gl asses.

thé &R s?ﬁﬁﬁ'ﬂ'?@b%n@%ﬁ%%ﬂ%y &gt 1ahasres 110k 7Ry be

powered on either by a user actlvatlng a power on

(o0t Chn &%nﬁ%r@%h%?ﬁﬁeﬁut mm% ufagrggyf uhg cbf¥yuration data

event O a power o ses

sug%gpbbﬁrn?ay £06,ADduAAB eV §)JP1% §&1&9|s@§§_ﬁ§ewﬁf{er faoﬁredet?rmlned

exanp e, require a warmup sequence ecul'es

nuygg r 1 drasird §f§1'h¥|5tsﬁg udHebs S eﬂ‘fb ba& SOt bt %g?&%%@]dsequences

that do "not Ve power or a period

onr‘fae)}eB vith thO46id Q%ﬁaﬁ' géa@érﬁes [&l%%%]neh %nﬁ% Q?#D&%nféalgé%%ences

3D glasses 1 etect a power on

- bé?oﬂelglzaftérhﬁ\% érta@ydp% PAtfoﬁs ﬁu&r%maﬁe' Nk \éﬂ%rge@a form of the

signal s, 1104a an to t shutters,

%raﬁo@%&%@ﬁﬁ@% do[]ld]bje%nt bR e C{‘?I:f&(;m?i]&'r three pulse syne signal,

odi ment e voltage 10 applie e shutte

or 1n agd 1 ﬁzﬂyt ShBRLREhHRE Be ﬁ\s@sos' ih! X@dlgcf}g the, encrypted

negatlve es to avoid 10 |zat|on pro

coﬁ{(b%rét?o%%&a%oﬁ? Be tr%ﬁérln beﬁtt\bge@mé.t ttrﬁ{s srbr{"gf the_sync signal

nplary e ment t age S|gna

SSQ%%{A(% wifh & v?@;:ki@rﬁbﬁ? ﬂ{; ttrlléiv1 @91\‘(} @%Sgﬁgﬁﬁg\ﬁ};\%ﬁdqoﬂﬁg jfansmission.

_[o@%%gb In FH‘rﬁ!%%urﬂéntC%HPé rﬁ &#hhgﬁrfanm%f‘a sibRal 804,

xenp ary d ment, one or
with or without the sync signal sequence, may be provided, for example, using

Manchester encoding.

-21-



10

20

15 voltage signals, 1104a and 1104b, may be al ternated
between a zero voltage and a peak voltage. In an
exenpl ary enbodi nent, other forns of voltage signals
may be applied to the shutters, 106 and 108, such that
the liquid crystal cells of the shutters are placed in
a definite operational state. In an exenplary

d iCat
TR p PG 5 B0 1411 gt AT, g

thel Bﬁerggerﬁ'gpii%e%%et%@nmberih@% §|a9.§é‘s 164trhﬁfen?etnt ENeBRIEBI00 of

t tines ternative

op é‘r@%r’l mhl ﬁfgotzhfheV@ﬂi 2192«&3&%%!3%{@%@94@4 galgslf&?’k% \?/ake up

causes t utters be cl os

B BB, oo DmplRey Mok iRl e b up moge time
ou%ﬁ%)é)%%s Pro?ﬁlgd gglal dddk G624 ﬂévn‘?%va% I%W J}Ui’stet éd%a%ﬂh é Buration

U 25114 detects a me out

of \];%ﬁ%illfsggghdtsgtﬁg%{%ééur 38%1%2%06‘@%' Itoﬁzétgﬁm{)t fg?{gprﬁng time
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operation of the systen1100 t 3D glasses 104

i npl ement a net hod 1300 of operdtion in which, in
1302, the CPU 114 checks to see if the sync signa
detected by the signal sensor 112 is valid or invalid.
If the CPU 114 determ nes that the sync signal 5 is
invalid in 1302, then the CPU applies voltage signals,
1304a and 1304b to t he shutters 106 and 108, of the

A PPN A



10

15

20

25

10 1104b, may be alternated between a zero vol tage and
a peak voltage. In an exenplary enbodi nent, other
forms of voltage signals nmay be applied to the
shutters, 106 and 108, such that the liquid crystal
cells of the shutters remain open so that the user of
the 3D gl asses 104 can see normally through the

the%ﬂ*%;ltagé'e% I Bn %Qer%l%ﬁpérﬁbé(dlﬁﬁﬁpﬂ'\m?Ias&&eﬂ?@rﬁ%hy 68bbRBred on
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elt}%?%%taeﬁs%r a&%tﬁ?g pbRr of 2GALIS 85bY B aﬁf&ﬂattl@ kb Qaﬁﬁmce in

26] During the application of the voltage signals,
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14 checks for a clearing tine out iIn
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op the application of the voltage signals,

W%%ggélsa&qhégﬂﬁt%rstfbém SO R' R ét%vé@uép?br d &.;.nofd of time
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p%ﬁ@cf /itho eh&)cfelgé hI%G%Rd%'O@S% tﬂr%h@ﬁ%# %Ipbfelbgro‘PWeds@luﬂers are

operation. [00129 ng now to Fig.
t
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ery 'S no equate in 1502, en t he

1d§{y'9933 %g@%g?bon of a Iom1battery life condition

04 1 In an exenpl ary enbodi nent, an
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-visible to the user of the 3D gl asses, by flashing an

i ndicator |ight, by generating an audi bl e sound, and
the Iike.
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[00132] In an exenplary enbodinent, if the CPU 114 of
the 3D gl asses 104 detects 25that the remaining
battery life is insufficient to last for a specified
period of time, then the CPU of the 3D glasses wll
indicate a | ow battery condition in 1504 and then
prevent the user fromturning on the 3D gl asses.

[00&@@11331 ah %x@rﬂpl@?ﬁ%b@&bﬁeﬁﬂb@dhﬁﬁ%d 1108, ERLAd4 1f afdhes the

3D gl asses 104 deternines whether or not the remaining
vol@kl&dnald, 111844 %nadﬁ@w@tt@ tRY ShVittéls MRod BRd 368 5@ %Sﬁc-]%d of time

transition to the R MODE of operation. [00134

suffiflefX SR iate eﬂﬁ’@"ﬁ’dd@ I'htrystéalf ckine deP Hellﬁutfgrst he, 33 exemplary

gl asses determnes that the battery will last for at
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signal transmtter.” [0013 I'n an exenpl a
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attery 120 will 'not” ['ast for the predeterm ne

fi i fead i t
g T ot S i

11 6%@'(950’1? SBRAtand Jlo@ﬁe%ﬁﬁ@fsﬂé@gnw1?é zﬂoat dﬁ‘f@r%tnt rate

or the predeterm ned adequate renaining

thd o Wel @ge% folQ@Wﬁ'@;dé ‘Pr{ovi]é)sln ah %x&hﬁlﬁﬁﬂer:n%cﬁmeﬂt in 1104 the

opaque condition, i.e., the liquid crysta

voﬁég%z ?nalé 011 Oﬁ%nﬁ elq @Hltﬁ'%p%ﬁé’d i&ﬁ@taﬂuﬂgr@,dm@gﬁ’d @0§|a€ﬁ@F ate at a

ion, i iquid crys cell's are

d.ffé?éntlr;é%sh %uue b%%%& @diewiRg atrhdle. PRI drPske Eﬁﬁ bnﬁ)od%nent in

shutters, 106 and/or 108, are closed and o

11@ﬁythfe'v€ﬁ?d%e§|bﬁ§i|s a&&.@&%alhe'ghuﬁgrsexgérph@ﬁgaﬁmvwaﬂste and are

asses 104 may check ttery
ap%ﬁé@b&ﬁs@ihtl?tduﬁﬂd td WEnl 0§ |t||=h@' BHiod Wnly QHerWéﬂHéﬂvun &!I cells

nor mal operation, during clear node, during power o

of fméi hut@é'rsz?'llﬁ a}r Réndits 3PS4dd P tf??tewﬁr%mm u? ?éqb{j : QHSan é){émplary

5exenp enbodi nment, a | ow bat
%éﬁtogweg\garﬁﬁhﬁméﬁnoogg?@ Fa#a??c\ﬁngrs\?gﬁ be ItH%L%‘Qﬁ% g?e%ence of a

syn&kk 8ﬂﬁ¥tlcﬁ‘1°£|ghémeﬁ‘nﬁt ey metiC M brlB@vdEQ‘%( mtlktl\ﬁrub mode of the

con
operation for the 3D glasses 104. In an exemplary embodiment, after implementing the

warm up method 1100, the 3D glasses are placed in a NORMAL RUN MODE of
operation and may then implement the method 200. Alternatively, in an exemplary
embodiment, after implementing the warm up method 1100, the 3D glasses are placed
in a CLEAR MODE of operation and may then implement the method 1300, described

below.

24-



10

15

20

[00138] In sonme enbodinents, if the CPU 114 of the 3D
gl asses 104 detects a |ow battery level, the user wll
not be able to power the 3D gl asses on. 5[00139]
Referring nowto Fig. 16, in an exenplary enbodi nment,
a tester 1600 may be positioned proximate the 3D

gl asses 104 in order to verify that the 3D gl asses are

00MREKI RGTHIRPREW Yo Fige. 48 SNeDliRkY KERBRHBRbodihitAt, during th
[ tes#er 165%P|nc %dég a signal Itransn1?tgf€16805 rurlng ©

opéra@iérs B Lthk Ng/step 11081 IR&I3D HRQBs to4t Rpisheral FeIRAr 1300 of
112 of the 3D glasses. In an exenplary enbodi nent, the

opér%ﬁ&n H WRigh, 680D, MBICPUNGH HdRedksTY REe F tEQ%k/nc’.Lgl né‘ivdderﬂ&ted by
low frequency rate to cause the shutters 8

thelgénal Qbnddra 13K WHigsp ﬁﬁ/aﬂcpdflf Yl’% @I”U WH 4%%téi‘mn%‘é’ tﬁé\ttﬁe Esignal

is visible to the user of | asses.

k2h ¥o£hed| P | f
« gt et sy el 1400 o

shiers| 106 &7t o Jf @id 8D QBed R4 AR B0LT | Q?e%&nﬂlb%'séﬁ%dlment
104 to properl'y operate. 15[00140] Referring now t

the” V&tafglﬂapdh@d 0 tHRXETIMeRY, Y108 el G nd 'altérl?ﬁte’éDo%%@éﬁ %ﬁsmve and

urther include a charge punp 1 opera

ne@é’tWél BELK Qallidie 1BUbId Libnizi e BIMMIdhRY irC Rt ﬁcﬁJ aljée(ﬁs of the

and 118, the battery 120 for converting t
shiifer! Bl Cn0éxehitar) 3ritRkimdrR, ShdbIb&h o@%eo%lta\[ég ,f1%4a and

use in operating the shutter contro l'ers

1 18@5 ‘:‘fﬁé)} Ekgaﬁé?ngtbgﬁet\&n alR%o Ak :ﬂfg)ﬂ'g é‘r Nl an exemplary

nbodiment of 3D gl asses 20 18 O |s pr ov t hat

en%@ﬁﬁént bkt %rmg%ﬁqtvbﬁ?ée s.gnalesﬁ b@as%leg%%é%uaérst s and

3D gl asses 104 illustrated and descri above except

S {
OB e Ty SO A B b or v

3:@@%\&&' mrca%&% ndmialiPHroRIhUihk %hu&‘é%@t rn@la{‘ %&eﬂ@ e@?odiment,

810, a battery sensor 1812, a signal sen

thé‘QBpl?&aﬁ&%Qﬁe%ﬂ&be@%ﬁals | moag a%ei”ﬂéh?ft tﬁé"@ﬂ&‘t‘té@n{oseoaznd 108,

he design and operation of 25 eft shutter

hQ@s heSRLusEW & 1804, the left shutter controller
ca 6, the rlght&%hutter controller 1808, the CPU 1810,

[06’(2%] b%&rﬁ{gytreeaﬁmcaﬂ&#%f tﬁ@evoﬁéwalgnﬁen%@ma %% 138 to the
d the charge punp 18 of the asses 180 are

t | h
Bt 04 o £l Sk o 10 e o

1 1t4h@etéét9 ht cle%"rh'ﬁgttﬁﬁe SQtnﬁwr@Ob efhe{ln 1Re dmlﬁwﬁpétlo& :He %;ﬂﬁ:a’uon of the

battery sensor 122, the signal sensor 112,

voﬁg% g nagg’gaohé%d ahy mo%la Hueesoa Atk ﬁ’@eﬁ% h?@ed and

rat ove. I'n ah exenpl ary

[0619di FRRL in é#%xéPthﬂéﬁSéduﬂn%ﬂP if fﬂgléﬁjﬁlatsggs 184 L4BWoP Detect a

conponent s:
valid synchronization signal, they may go to a clear mode of operation and implement

the method 1300. In the clear mode of operation, in an exemplary embodiment, both
shutters, 106 and 108, of the 3D glasses 104 remain open so that the viewer can see
normally through the shutters of the 3D glasses. In an exemplary embodiment, a
constant voltage is applied, alternating positive and negative, to maintain the liquid
crystal cells of the shutters, 106 and 108, of the 3D glasses.in a clear state. The
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constant voltage could, for example, be in the range of 2-3 volts, but the constant
voltage couid be any other voltage suitable to maintain reasonably clear shutters. in an
exemplary embodiment, the shutters, 106 and 108, of the 3D glasses 104 may remain
clear until the 3D glasses are able to validate an encryption signal. In an exemplary
embodiment, the shutters, 1.06 and 108, of the 3D glasses may alternately open and
close at a rate that allows the user of the 3D glasses to see normally.

[00128] Thus, the method 1300 provides a method of clearing the operation of the
3D glasses 104 and thereby provide a CLEAR MODE of operation.

[00129] Referring now to Fig. 15, in an exemplary embodiment, during the operation
of the system 100, the 3D glasses 104 implement a method 1500 of monitoring the
battery 120 in which, in 1502, the CPU 114 of the 3D glasses uses the battery sensor
122 to determine the remaining useful life of the battery. If the CPU 114 of the 3D
glasses determines that the remaining useful life of the battery 120 is not adeq.uate in
1502, then the CPU brovides an indication of a low battery life condition in 1504.
[00130] In an exemplary embodiment, an inadequate remaining battery life may, for
example, be any period less than 3 hours. In an exemplary embodiment, an adequate
remaining battery life may be preset by the manufacturer of the 3D glasses and/or
programmed by the user of the 3D glasses.

[00131] In an exemplary embodiment, in 1504, the CPU 114 of the 3D giasses 104
will indicate a low battery life condition by causing the shutters, 106 and 108, of the 3D
glasses to blink siowly, by causing the shutters to simultaneously blink at a moderate
rate that is visible to the user of the 3D glasses, by flashing an indicator light, by
generating an audible sound, and the like.

[00132] In an exemplary embodiment, if the CPU 114 of the 3D glasses 104 detects

that the remaining battery life is insufficient to last for a specified period of time, then
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the CPU of the 3D glasses will indicate a low battery condition in 1504 and then
prevent the user from turning on the 3D glasses.

[00133] In an exemplary embodiment., the CPU 114 of the 3D glasses | 104
determines whether or not the remaining battery life is adequate every time the 3D
glasses transition to the CLEAR MODE of operation.

[00134] In an exemplary embodiment, if the CPU 114 of the 3D glasses determines
that the battery will last for at least the predetermined adequate amount of time, then
the 3D glasses will continue to operate normally. Operating normally may include
staying in the CLEAR MODE of operation for five minutes while checking for a valid
signal from the signal transmitter 110 and then going to an OFF MODE wherein the 3D
glasses 104 periodically wake up to check for a signal from the signal transmitter.
[00135] In an exemplary embodiment, the CPU 114 of the 3D glasses 104 checks for
a low battery condition just before shutting off the 3D glasses. In an -exemplary
embodiment, if the battery 120 will nof last for the predetermined adequate remaining
life time, then the shutters, 106 and 108, will begin blinking slowly.

[00136] In an exemplary embodiment, if the battery 120 will not last for the
predetermined adequate remaining life time, the shutters, 106 and/or 108, are placed
into an opaque condition, i.e., the liquid crystal cells are closed, for two seconds and
then placed into a clear condition, i.e., the liquid crystal cells are opened, for 1/10" of a
second. The time period that the shutters, 106 and/or 108, are closed and opened may
be any time period.

[00137] In an exemplary embodiment, the 3D glasses 104 may check for a low
battery condition at any time including during warm up, during normal operation, during
clear mode, during power off mode, or at the transition between any conditions. In an

exemplary embodiment, if a low battery life condition is detected at a time when the
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viewer is likely to be in the middie of a movie, the 3D glasses 104 may not immediately
indicate the low battery condition.

[00138] In some embodiments, if the CPU 114 of the 3D glasses 104 detects a low
battery level, the use.r will not be able to power the 3D glasses on.

[00139] Referring now to Fig. 16, in an exemplary embodiment, a tester 1600 may be
positioned proximate the 3D glasses 104 in order to verify that the 3D glasses are
working properly. In an exemplary embodiment, the tester 1600 includes a signal
transmitter 1600a for transmitting test signals 1600b to the signal sensor 112 of the 3D
glasses. In an exempiary embodiment, the test signal 1600b may include a sync signal
having a low frequency rate to cause the shutters, 106 and 108, of the 3D glasses 104
to blink at a low rate that is visible to the user of the 3D glasses. In an exemplary
embodiment, a failure of the shutters, 106 and 108, to blink in response to the test
signal 1600b may indicate a failure on the part of the 3D glasses 104 to properly
operate. |

[00140] Referring now to Fig. 17, in an exemplary embodiment, the 3D glasses 104
further include a charge pump 1700 operably coupled to the CPU 114, the shutter
controllers, 116 and 118, the battery 120 for converting the output voltage of the battery
to a higher output voltage for use in operating the shutter controllers. |
[00141] Referring to Figs. 18, 18a and 18b, an exempiary embodiment of 3D glasses
1800 is provided that is substantially identical in design and operation as the 3D
glasses 104 illustrated and described above except as noted below. The 3D glasses

1800 include a left shutter 1802, a right shutter 1804, a left shutter controller 1806, a

_right shutter controller 1808, a CPU 1810, a battery sensor 1812, a signal sensor 1814

and a charge pump 1816. In an exemplary embodiment, the design and operation of
the left shutter 1802, the right shutter 1804, the left shutter controller 1806, the right
shutter controller 1808, the CPU 1810, the battery sensor 1812, the signal sensor
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1814, and the charge pump 1816 of the 3D glasses 1800 are substantially identical to
the left shutter 106, the right shutter 108, the left shutter controlier 116, the right shutter
controller 118, the CPU 114, the battery sensor 122, the signal sensor 112, and the
charge pump 1700 of the 3D glasses 104 described and illustrated above.

[00142] In an exemplary embodiment, the 3D glasses 1800 include the following

components:

R9 100K

D3 BAS7004
R6 47K

D2 BP104FS
R1 ~ | 10M

C5 | AuF

R5 20K

uUs-2 MCP6242
R3 10K

C6. L. 1uF

Cc7 | .001uf
C10 .33uF

R7 1™

D1 BAS7004
R2 330K
U5-1 MCP6242
R4 1M
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ci 47uF
C2 AuF
R8 10K
R10 20K
R14 10K
R15 100K
Qi NDS0610
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C11 1uF
C3 uF
U1 4052
R511 470
C8 JAuF
C4 JAuF
U2 4052
R512 —70
C1 47uF
C11 Tuf
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Li [00143] In an exenplary enbodi nent, the |eft
shutter controller 1806 includes a digitally
controll ed anal og swtch Ul that, under the control of
the CPU 1810, dependi ng upon the node of operation,
applies a voltage across the left shutter 1802 5 for

e o he left shutter. In
| aytter controller 1808

off s Eﬂé?q —CC it er anal og switch U2 that,
under the control of the CPU 1810, depending upon the

Rig J &2 : ol tage across the right
shutter 1804 |[for controlling the operation of the
gTiTght—shutter .3\i( [ anmexenptary enbodinent, Ul and U2
are conventional conmmercially|available digitally
controtHed—10anatog—swi-tches—avail abl e from Uni soni c

Technol ogi es or Texas Instruments as part

[00143] In an exemplary embodiment, the left shutter controller 1806 includes a
digitally controlled analog switch U1 that, under the control of the CPU 1810,
depending upon the mode of operation, applies a voltage across the left shutter 1802
for controliing the operation of the left shutter. In similar fashion, the right shutter
controller 1808 includes a digitally controller analog switch U2 that, under the control of
the CPU 1810, depending upon the mode of operation, applies a voltage across the
right shutter 1804 for controlling the operation of the right shutter. In an exemplary
embodiment, U1 and U2 are conventional commercially available digitally controlled
analog switches available from Unisonic Technologies or Texas lnstrurﬁents as part
numbers, UTC 4052 and TI 4052, respectively.

[QO144] As will be recognized by persons having ordinary skill in the art, the 4052
digitally controlied analog switch includes cqntrol input signals A, B and INHIBIT
("INH"), switch /O signals X0, X1, X2, X3, Y0, Y1, Y2 and Y3, and output signals X and

Y and further provides the following truth table:
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nunbers, UTC 4052 and TI 4052, respectively. [00144]

As will be recognized by persons having ordinary skill

in the art, the 4052 digitally controlled anal og

switch includes control input signals A, Band INHIBIT

("IINH"), switch I/O signals XO X1, X2, X3, YO Vi,
and Y3, and output signhals X and 15Y and further
provides the following truth table: TRUTH TABLE
Control Inputs ON Switches Inhibit Select BA 00O
0 TRUTH TABLE :

Contro! inputs
Select ON Switches
Inhibk] B A

0 0 o0 YO X0

3] 0 1 Yt X1

c 10 Y2 X2

L 1 1 Y3 X3

1 X X None

* X=Dcn't Care

And, as illustrated in Fig. 19, the 4052 digitally controlled analog switch also provides a
functional diagram 1900. Thus, the 4052 digitally controlied analog switch provides a
digitally controlled analog switch, each having two independent switches, that permits
the left and right shutter controliers, 1806 and 1808, to selectively apply a controlied

‘voltage across the left and right shutters, 1802 and 1804, to control the operation of the

shutters.

[00145] In an exemplary embodiment, the CPU 1810 includes.a microcontrolier U3
for generating output signals A, B, C, D and E for controlling the operation of the
digitally controlled analog switches, U1 and U2, of the left and right shutter controllers,
1806 and 1808. The output control signals A, B and C of the microcontroller U3

provide the following input control signals A and B to each of the digitally controlied

analog switches, U1 and U2:

U3 - Output Control |U1 - Input Control| U2 - Input
Signals _ | Signals Signals

A A

B A

C B |B
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00 01 10 11 YOXO Y1X1 Y2X2 y3X3 1 XX None * X=Don't
Care And, as illustrated in Fig. 19, the 4052
digitally controlled anal og switch al so provides a
functi onal diagram 1900. Thus, the 4052 digitally
controll ed anal og swtch provides a digitally

control |l ed anal og switch, each having two i ndependent

[ooﬁ%{ Sn &7 éggrém BettNehd %fgut’“‘%gntrré!gﬁ{;naﬁ"ﬁ LRE E of the

con l'ers, 1808 to selectivel y"appl

mi g&{tmnérel?%g%\ﬁ&g%r %ﬂe%éeta Sctl Hel sVl I/G%@nﬁg%,t)@lﬂ $2, X3,

to control e operation o
YO,SK}H‘,t‘I’féﬁd Y3 of the digitally controlled analog switches, U1 and U2:

U3 - Output Control | U1 - Switch /O Signals U2 - Switch I/O Signals
Signals

D X3, Y1 X0, Y2

E X3, Y1 X0, Y2

[00147] In an exemplary embodiment, the microcontroller U3 of the CPU 1810 is a
model number PIC16F636 programmable microcontrolier, commercially available from
Microchip.

[00148] In an exemplary embodiment, the battery sensor 1812 includes a power
detector U6 for sensing the voltage of the battery 120. In an exemplary embodiment,
the power detectbr U6 is a model MCP111 micropower voltage detector, commercially
availabie from Microchip.

[00149] In an exemplary embodiment, the signal sensor 1814 includes a photodiode
D2 for sensing the transmission of the signals, including the sync signal and/or
configuration data, by the signal transmitter 110. In an exemplary embodiment, the
photodiode D2 is a model BP104FS photodiode, commercially available from Osram.
In an exemplary embodiment, the signal sensor 1814 further includes operational
ampilifiers, U5-1 and U5-2, and related signal conditioning components, resistors R1,
R2, R3, R4, R5, R6, R7, R9, R11, and R12, capacitors C5, C6, C7, and C10, and
schottky diodes, D1 and D3.

[00150] In an exemplary embodiment, the charge pump' 1816 amplifies the
magnitude of the output voltage of the battery 120, using a charge pump, from 3V to -

12V. In an exemplary embodiment, the charge pump 1816 includes a MOSFET Q1, a
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[00145]In an exenpl ary enbodi nent, the CPU 1810
includes a mcrocontroller U3 for generating output
signals A, B, C D and E for controlling the operation
of the 10 digitally controlled anal og switches, Ul and
U2, of the left and right shutter controllers, 1806
and 1808. The output control signals A, B and C of the

scHBtRy Cficdd I8, | & ikBuddsrovhdentihg $éHdrodbag DEPUln ca?nfe&eﬂnpnary
signals A and B to each of the di gitally controll

emBBdirat, v b&F@ﬁmgr\{ﬂ ofthé dHar l%el-&'méﬂ gf@lsspr@A&éHJés 9%0% §ighals to
Ul- Signals [nput Control Signal s I nput Control

switch 1/O signals X2 and YO of the digitally controlied analog switch U1 of the left
shutter controller 1806 and as input signals to switch I/O signais X3 and Y1 of the
digitally controlled analog switch U2 of the right shutter controller 1808.

[00151] Asillustrated in Fig. 20, in an exemplary embodiment, during operation of the
3D glasses 1800, the digitally controlled anaiog switches, U1 and U2, under the control
of the control signals A, B, C, D, and E of the CPU 1810, may provide various voltages
across one or both of the left and right shutters, 1802 and 1804. In particular, the
digitally controlled analog switches, U1 and U2, under the control of the control signals
A B, C, D, and E of the CPU 1810, may provide: 1) a positive or negative 15 volts
across one or both of the left and right shutters, 1802 and 1804, 2) a positive or
negative voltage, in the range of 2-3 volts, across one or both of the left and right
shutters, or 3) provide 0 volts, i.e., a neutral state, across one or both of the left and
right shutters. In an exemplary embodiment, the digitally controlied analog switches,
U1 and U2, under the control of the control signals A, B, C, D, and E of the CPU 1810,
may provide 15 volts by, for example, combining +3 volts with -12 volis to achieve a
differential of 15 volts across the one or both of the left and right shutters, 1802 and
1804. In an exemplary embodiment, the digitally controlled analog switches, U1 and
U2, under the control of the control signais A, B, C, D, and E of the CPU 1810, may
provide a 2 volt catch voltage, for example, by reducing the 3 volt output voltage of the
battery 120 to 2 volts with a voltage divider, including components R8 and R10.

[00152] Alternatively, the digitally controlied analog switches, U1 and U2, under the
control of the control signals A, B, C, D, and E of the CPU 1810, may provide: 1) a
positive or negative 15 volts across one or both of the left and right shutters, 1802 and

1804, 2) a positive or negative voltage, of about 2 volts, across one or both of the left
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and right shutters, 3) a positive or negative voltage, of about 3 volts, across one or both
of the left and right shutters, or 4) provide 0 volts, i.e., a neutral state, across one or
both of the left and right shutters. In an exemplary embodiment, the digitally controlled
analog switches, U1 and U2, under the control of the control signals A, B, C, D, and E
of the CPU 1810, may provide 15 volts by, for example, combining +3 volts with -12
volts to achieve a differential of 15 volts across the one or both of the left and right
shutters, 1802 and 1804. In an exemplary embodiment, the digitally controlied analog
switches, U1 and U2, under the control of the control signals A, B, C, D, and E of the
CPU 1810, may provide a 2 volt catch voltage, for exampie, by reducing the 3 volt
output voltage of the battery 120 to 2 volts with a voltage divider, including components
R8 and R10.

[00153] Referring now to Figs. 21 and 22, in an exemplary embodiment, during the
operation of the 3D glasses 1800, the 3D glasses execute a normal run mode of
operation 2100 in which the control signals A, B, C, D and E generated by the CPU
1810 are used to control the operation of the left and right shutter controllers, 1806 and
1808, to in turn control the operation of the left and right shutters, 1802 and 1804, as a
function of the type of sync signal detected by the signal sensor 1814.

[00154] In particular, in 2102, if the CPU 1810 determines that the signal sensor
1814 has received a sync signal, then, in 2104, the CPU determines the type of sync
signal received. in an exemplary embodiment, a sync signal that includes 3 pulses
indicates that the left shutter 1802 should be closed and the right shutter 1804 should
be opened while a sync signal that includes 2 pulses indicates that the left shutter
should be opened and the right shutter should be closed. More generally, any number
of different pulses may used to control the opening and closing of the left and right

shutters, 1802 and 1804.
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[00146] In an exenplary enbodi nent, the output control
signals D and E of the mcrocontroller U3 provide, or
ot herwi se affect, the switch I/0O signals XO X1, X2,
X3, YO Yl, Y2 and Y3 of the digitally controlled

anal og switches, Ul and U2: U3- Signals Qutput Control
Ul - Switch I/O Signals U2 - Switch I/O Signals D '

[00155] If, in 2104, the CPU 1810 determines that sync signal received indicates that
the left shutter 1802 should be closed and the right shutter 1804 should be opened,
then the CPU transmits control signals A, B, C, D and E to the left and right shutter
controllers, 1806 and 1808, in 2106, to apply a high voltage to the left shutter 1802 and
no voltage followed by a small catch voltage to the right shutter 1804. In an exemplary
embodiment, the magnitude of the high voltage applied to the left shutter 1802 in 2106
is 15 volts. In an exemplary embodiment, the magnitude of the catch voltage applied to
the right shutter 1804 in 2106 is 2 volts. In an exemplary embodiment, the catch
voltage is applied to the right shutter 1804 in 2106 by controlling the operational state
of the control signal D, which can be either low, high or open, to be open thereby
enabling the operation of the voltage divider components R8 and R10, and maintaining
the control signal E at a high state. In an exemplary embodiment, the application of the
catch voitage in 2106 to the right shutter 1804 is delayed by a predetermined time
period to allow faster rotation of the molecules within the liquid crystals of fhe right
shutter during the predetermined time period. The subsequent application of the catch
voltage, after the expiration of the predetermined time period, then prevents the
molecules within the liquid crystals in the right shutter 1804 from rotating too far during
the opening of the right shutter.

[00156] Alternatively, if, in 2104, the CPU 1820 determines that sync signal received
indicates that the left shutter 1802 should be opened and the right shutter 1804 shouid
be closed, then the CPU transmits control signals A, B, C, D and E to the left and right
shutter controllers, 1806 and 1808, in 2108, to apply a high voltage to the right shutter
1804 and no voltage foliowed by a small ;:atch voltage to the ieft shutier 1802. In an
exemplary embodiment, the magnitude of the high voltage applied to the right shutter
1804 in 2108 is 15 volts. In an exemplary embodiment, the magnitude of the catch
voltage applied to the left shutter 1802 in 2108 is 2 volts. In an exempiary
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X3, Y1 X0, Y2 E X3, Y1 X0, Y2 5[00147] In an
exenpl ary enbodi nent, the mcrocontroller U3 of the
CPU 1810 is a nodel nunber PI C16F636 programrabl e

m crocontrol ler, comercially available from

M crochi p. [00148] In an exenplary enbodi nent, the
battery sensor 1812 includes a power detector U6 for

embBARIdNY tﬁ@@ﬁ%gglbﬁn%%t iQfaEB}EEﬁi Baht Rs i glz: g%(?b iﬂ?wg by controlling

exenpl ary e , e power
' | , i -
o, RIS V5 OB O WAl b
coﬁggﬁ’éﬂégwgtandt R0, SdrNAbing ARG thel 8dritrdl @,Fglanjgsat% high level. In an
phot odi ode

exemplary embodiment, the application of the catch voltage in 2108 to the left shutter
1802 is delayed by a predetermined time period to allow faster rotation of the
molecules within the liquid crystals of the left shutter during the predetermined time
period. The subsequent application of the catch voltage, after the expiration of the
predetermined time period, then prevents the molecules within the liquid crystals in the
left shutter 1802 from rotating too far during the opening of the left shutter.

[00157] In an exemplary embodiment, during the method 2100, the voltages applied
to the left and right shutters, 1802 and 1804, are alternately positive and negative in
subsequent repetitions of the steps 2106 and 2108 in order to prevent damage to the
liquid crystal cells of the left and right shutters.

[00158] Thus, the method 2100 provides a NORMAL or RUN MODE of operation for
the 3D glasses 1800.

[00159] Referring now to Figs. 23 and 24, in an exemplary embodiment, during
operation of the 3D glasses 1800, the 3D glasses implement a warm up method 2300
of operation in which the contro! signals A, B, C, D and E generated by the CPU 1810
are used to control the operation of the left and right shutter controliers, 1806 and
1808, to in turn control the operation of the left and right shutters, 1802 and 1804.
[00160] In 2302, the CPU 1810 of the 3D glasses checks for a power on of the 3D
glasses. In an exemplary embodiment, the 3D glasses 1810 may be powered on either
by a user activating a power on switch or by an automatic wakeup sequence. In the
event of a power on of the 3D glasses 1810, the shutters, 1802 and 1804, of the 3D

glasses may, for example, require a warm-up sequence. The liquid crystal cells of the
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02 for.sensing the transm ssion of the signals,

i ncl udi ng the sync signal and/or configuration data,

by the signal transmitter 110. In an exenplary
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and right shutters, 3) a positive or negative voltage,
of about 3 volts, across one or both of the left and
right shutters, or 4) provide O volts, i.e., a neutra
state, across one or both of the left and right
shutters. In an exenplary enbodinent, the digitally
control |l ed anal og switches, Ul and U2, under the
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[00156] Alternatively, if,-in 2104, the CPU 1820
determ nes that sync signal received 20 indicates that
the left shutter 1802 shoul d be opened and the right
shutter 1804 should be closed, then the CPU transmts
control signals A, B, C, Dand Eto the left and right
shutter controllers, 1806 and 1808, in 2108, to apply
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shutter 1802 fromrotatin uring the o

ot S 9 45 PRI K cin
th@QQllté%%t sigrald, %oh&%daz%%' iheSBY EhE RNt %ﬁ&geré”%oﬁsz%' 1804,

are ernat'ely positive and negative-in su

cali88Ehb shQists ®f ofdie steps 2106 and 2108 in order to
prevent damage to the liquid crystal cells of the left

L 'lﬂnﬁwgsthé”abﬁfccahon of thé Q&%é] 51% 25phE a;ﬁgrﬁ%gbzf%vogne left

provi des a peration

an%[%é}lt Apafesrs 1 al[l@qgiég] thge(f:leu r1'8’3@ %k ARl gl%anf?%}l%g out in

I'n an exenpl ary enbodi ment uring operati

25066 3R 8PS RRD bk a El%%r.i@.&le%\%ﬁﬁsﬁgsbmhém Cﬁp"’f%“l Hwill stop

up met hod 2300 of operati the contro
thé |@PRlatiotvof e Coltdded g§s9

usag’g to control ta@e 3 er at ?%t%{ag%&?ﬁgd‘} é?? anghéﬁ‘%{%t 7662 and
1gdauhtepgcontrol lers, 1806 and 20 1808, to in turn

control the operation of the left and right shutters,

[0@-%9@ aﬂﬁjslﬁ%‘l‘r )%egl?agrg]enhﬁbd%ﬁgr% %f tti%imgpsg%s%?&(%% dg t?’1%t gaect a

gl asses che a’power on o assSes.

vafd SPRMRSHzRBR S ngPrt‘ljiey rtngg gg% gl cal'ega?‘?ﬁod]esc]fo #%loneand implement

powered on eit r activating a

thé\f‘ﬁétﬁ&j ?500bylna(ﬂe %H—:-tap o fvé%gﬁiﬂpg Slﬁ%lﬁe%%lér? hflodiment, both

event power on o th Ses

shaieist %@2 anlB 980274 tHB98 g gu&fseg I"]@Oé” %rﬁé&.hggﬁ %é JF%ythe fRWer can

exanp ) reqU|re a war m sequence

not or a period o

e it g A 8 0B S AU o

crﬁ%ﬁoﬁllé %Fg’ftoﬂg’“gﬁé " 1?@% ﬂg’ﬁslthQt &f 11830 ia¥ < AR in a clear state.

: se%rﬁfﬁrtn@' ﬁ\%d rtﬂ% shiiers OF i’Hetﬁf)?Iasg'gsozlr?%}g%%ew&arztéﬁ%odﬂﬂent a
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5 the left and right shutters, 1802 and 1804,
respectively, in 2304. In an exenplary enbodi nent, the
vol tage applied to the left and right shutters, 1802
‘and 1804, is alternated between positive and negative
peak values to avoid ionization problens in the liquid
crystal cells of the shutter. In an exenplary

Th& bR Bkagd Euly, Gbt @@enpid, Hedih Ihe ZaRftaorang valwﬂ;bt theBbnstant
be at | east partlally out of phase with one anot her.

volla@e@Buid b wtfidraoiaMEbIERO maiRBR rehsdiably Marlshétters. In an
vol tage signals, 2304a and 2304b, may be al'ternated

exdifp 4G CEmBoiRER, IRl AGRrantB2 BEAKER| bRSR: 3D yidRes 1800 may
exenpl ary embodi nent, other forns of voltage signals

renﬁ@b{ clear @rptHeesb tg%stsébearje@‘bte RNAIidaE R e?ﬁHIphSﬁ §|gn348aQ\%/or until a
and 1804, such that the liquid crystal cells

cleBfitY BES tideup) &pﬁdekém@a@%fmwuoﬁrﬁeﬂfﬁfeaéﬂuﬁe@ 1§dzaér?d 1804, of
In an exenpl ary enbodi ment, the application of

theVOD tAReS 11808/ rBay rekRain 3R4R LUAROthe 388 yladsas the ab%ffo \?’mgate an
right shutters, 1802 and 1804, causes the shutters to

enSpSibnghat hAS ﬂwenf}héﬁﬂfplé?ﬁeﬁthﬁe AR d 2@ &Hd/dlif a time out occurs
different tines. Alternatively, the application . of the

in 2808, afen PhaNMhSFemeOfR MBHhod3HY. 1A @nt Bl &hbdiment, the
right shutters, 1802 and 1804, nmy causes thée shutters

shtﬁtﬁér&ﬁ%?%n@'%ﬂ,dof the Btodhsdadr 1909 hh¢ aRGRbd %deﬂr‘arﬂfclose at a
t he vol tage signals, 2304a and 2304b, to the |eft

ratamiatrawmthéhuébﬁ@frtﬁe 3b%fs88 € d&0dormnda h? CPU 1810 checks
for a warmup tinme out in 2306. If the CPU 1810

[0CA@BECIhuS tHamBtHEd BEOE Fﬂiﬂdelsrh Aeiod 6fh<9@artr4@eth ERldepitibh of the
stop the application of the voltage signals, 4a and

30248 1860 bn@tﬂeeéay ABedé !a@ﬁ.tEAﬁ“MUﬁ' & op@&%nand 1804,
in 2308. [00163] I'n an exenpl ary enbodinent, in 2304

[0cBd] Zmﬁrrlﬁgﬂom@ Flg&l27apRl 26250 bhex@R ‘b@r%@%oélh%f"l&ﬂng the
2304a and 04b, to the left and right shutters

opéftfiod &4ne f A5 FaddtE | H00Tnd i3 ghidbdd GhpRMehP aaﬁkﬁ%tdeﬂoo of

the liquid crystal cells of the shutters. In an -38-

mSHIBHRY e BoRkhick bR éa%uoil%ﬁalémpls s o Qﬁj Ecaehé&%ed by
signal s, 2304a and 2304b, to the left and right

the BPUL R919,ard 8884 816bntBPthe dpeFatRnRE kO RitQndtritt &mn eéntroners
In an exenpl ary enbodi nent, the maxi num magni tude of

18bbany Albaas |§&L9H%bﬁtrol2’(ﬁ@6?er%ﬂ&1 éBfehert BRY riBRt shgm_zéf%', 4802 and

In an exenplary enbodi ment, the tinme out pério

18@3 085 BBYncHoR Of D cHRFRIMISE the baBSry IR RS BEKcRE %%W sensor
t he maxi mnum magni tude of the vol fage signals,

1gapd 2304b, may be greater or |esser than 15 volts, and
the tinme out period may be |onger or shorter. In an

[omgplwzyo@mhedsmmsno e 'mengotd},esse@heeg 3 éshh ery 88ndFWs12 to

may open and close the left and right ters,

delBthatid rleﬁ%mgahs@fuﬁ||f@f&rtﬁ8tbaﬁt@Fye1ﬁd‘arif mutﬁubﬁm'ebsadme 3D

for viewing a novie. In an exenplary enbodi nent,

9125364, 180D EdeteintiAgs 1sdtamal Rnititihd QRefuP Iﬁeh%fltﬁé tbaﬁe@ 120 is not
right shutters, 1802 and 1804, do not alternate and

dehGatBAPbTEd i BL B Yrodidet 39 itdiGat rd?” Y

2 aﬁ atherefore t he Ilqﬁfd crysfa ce @ QN%hﬁggﬁE{?g@gmn'n

276y remain opaque for the entire marn1up period. In an
exenpl ary enbodi nent, the warmup nethod 2300 nay

0®CAY T (MighMx@mpi Eﬁﬂbdhﬂ%tﬁ#ﬁﬁs
[ syng:Jhr or?l zat | gn rgl gnal . Thus, the r?g;t heg%amm%gatte%\ylfedg‘gy for

ex@mgéRMa Ry berioP R8s art @ﬁo@r@eﬁﬁhh %Qelfn Far}I Qﬁb@n%@éﬁ Gdequate
In an exenpl ary enbodi nent, er I npl ementi ng
the warm up nethod 2300, the &@1glasses 1800 are
pl aced in a NORMAL or RUN MODE of operation and may
then i mpl enent the nethod 2100. Alternatively, in an
exenpl ary enbodi nent, after inplenenting the warm up
nmet hod 2300, the 3D glasses 1800 are placed in a CLEAR
MODE of operation and may then 20i npl enment the met hod
2500 descrlbed belom1 [00164] Referring now to Figs.

~ - o
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-39- [00165] In 2502, the CPU 1810 checks to see if
the sync signal detected by the signal sensor 1814 is
valid or invalid. If the CPU 1810 determ nes that the
sync signal is invalid in 2502, then the CPU applies
vol tage signals, 2504a and 2504b, to the left and
right shutters, 1802 and 1804, of the 3D gl asses 1800

renﬁéhlé’é%ﬁe?nhfénmS%%pbéséft By @R b uret Ia,fe tNé)|3ba§l§sses 1800
appl 1 ed 504a and 2504b, to the left and right

and B rb8ratnmd PR IRNE el 8Qfe 3DSgiadde8l Nat ed bet ween

positive and negative peak values to avoid ionization

[00@1?21bI BB Exbrb 18yl dnfBeidintYin b4 OBk Icp Lo s 106 1 thgﬁ-‘a"sses 1800
I n "an exenpl ary enbodi ment, one or both of the voltage

willSh@iB&k S lodHHRNARE c3r@fdh b*"@é!us@ﬁg fHetiek 8Ad ﬁ&ht&%ﬁ&%mgoz and

zero vol tage and a peak voltage. In an exenpl ary

18@47%@%%@%9&;1&; blfnﬂ rswpfbyvc@u&ﬁsaqheleh&teem ém[rﬁa/ne*assly blink
applied to the left and right shutters, 1802 and 18

at & Widdetdi@tatt eatlid Gﬁglbﬁe t%rtB(eshé‘ér &ehé §chla§s€§ sy dshi San mducator

remai n open so that the user of the 3D gl asses 1

g0y SSRrAPGTEN JusI SN ahdesikg! ters. Tn an cxempl ary
enbodi nent, the application of the voltage signals,

[00359]43"@%?\ Ma tEmbdtimbed tif %@CP'LQ%@*&%E@VB@ ob88s 1800
1804, causes the shutters to open. 15[ 00166]

de@‘:’!{s‘ tHSt thd ?erﬁéﬁmnﬁ GRkbNifE Iltlglﬁ‘fld{éﬂttt@%gt ot Qréﬁe&ﬁedzgé}ﬂﬁ of time,
and 2504b, to t left and right shutters, 1802

the%&% cBler @l%%é%i‘é%s,é@mhﬁduf:% A1 BAtdrN ok difiBh .ﬁtﬂ7ol4r!and then
. If the CPU 1810 detects a clearing tine out

pr&@ﬁ@ﬂmekﬁ@ﬁfr&ﬁ@urﬁﬁ#o]a&ﬂQsWdléss‘éEOP the application Of
he vol tage signal's, 2504a and 2504b, to the shutters,

[004947 fl‘ﬁ‘danléQémpl'aFy 2B din% Mt OHS Gpd higs o b N 3D glasses 1800

exenpl ary enmbodirment, i1f the 3D gl asses 1800 do not

defé%%s v@hé{ﬁér' 6} ﬁa‘ﬂﬁ@rremhmrg BAkteH sfbals aaéaﬁxterr@o@r%nmhe 3D

a cl ear. node of operation and i1 nplenment the nethod

g1z2290trahdhidns tied &fF NKOBE oAb/ RE IR CIGTAR MOBE oESRIGRS Y
enbodi nent, both shutters, 1802 and 1804, of the 3D

[0(91|7%?56?n°r a%sg%rﬁﬁﬂﬁr' BmBoGEReRL it i dPe 1‘é'1@V%ﬁrth§3§D %%%ses 1800

normal l'y through’the shutters of the 3D glasses. In an

de?éf'ﬁm?-zls%ﬁt tﬁ%ﬁﬁé@ﬁ lasBfof At Iéé%f‘ﬁ{eaﬂ}tedé’tetlnﬁlﬁ&?aaéquate amount of

applied, altern g positive and negati ve,

: h
R S50 S Sk e, S s

forséxaatn?ple lﬂgude hGin gCIﬂstllié‘@LEWFi MSISE %PHbgratl&Pfor?%é"mh@tes while

be In the range o volts, but the constant voltage

cheau.hgifob% sagnél ?}Bn\etﬁe‘é%lnélat%s?rﬂttéraﬁloeaﬁdothgﬁbahé't@ the OFF MODE

reasonabl y” cl ear shutters. In an exenplary enbodi nent

ortd'8 (SRS Rbe wheRen %%ﬂﬁ%@se@ﬁ 860 Berdidi &|II9§/§F§ uggggheck for a

may renmaln Ciear unti | e 3D g asses are

S@f‘%\ frAttBe %gagqparngp,mepn signal and/or until a 5

earing time out. In an exenplary enbodi nent,

R thaBeerx% i'é%o gm%ﬂ? imeRP4ne @PU he1 038 taL %Bﬁ%s%@qgoo checks

nay remain c ar unti the 3D gl asses are ab

for/ 8l1b ?te cSHitlo¥ t%f gé'}ﬂlttlr%ngﬁtﬂtbe@D'@é(ss'egplIﬁ%néxemplary
ﬁ §ﬂ2100 ﬂ

or I tinme out occurs In
| t { 9
A OB 2 ) 5 g g o

hfé? e Sthen #ROGhuBX, %éﬁférﬁbaiéﬁzb’ vsF?IPS gﬁ’nkﬁ Gt 2@

rate that allows t user of t asses to see
nornally [00168] Thus, the nethod 2500 provi des a
nmet hod of clearing the operation of the 3D gl asses
1800 and thereby provide a CLEAR_MODE of operation.
[00169] Referring now to Figs. and 28, in an
exenpl ary enbodi nent, during the
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operation of the 3D gl asses 1800, the 3D gl asses

i mpl enrent a nmethod 2700 of 15 nonitoring the battery
120 in which the control signals A, B, C, D and E
generated by the CPU 1810 are used to control the
operation of the left and right shutter controllers,
1806 and 1808, to in turn control the operation of the

[oohﬁ]t ANGnr bRHhplaQUEhBb8Imeh807 MRAbARAY, 185 vﬂllfr\HiCFa'sprﬂor the
of the condition of the battery 120 as detected

predaterfingd Sedzbtel Rktainid@ IO 1ikkd, 1he Siers, tT@ZCBHd/@aBll@M are

of the 3D gl asses uses the battery sensor 1812 to

plae&! @.licmamsﬁécmé doRBRbAI iRY tHE BhUY chislaf caks drb 10384 118F dvo seconds
. |f the CPU 1810 of the 3D gl asses 1800 determ nes

an& t@h piatRd ifeR Hédrtornaabyliel,ithe ll%fpd tcn@tabeéursedrg obéRed, Sor 1/10™

not adequate in 2702, then t he provi des an

of BNgHc6Ad.T OtheOfimé pA¥Y thtﬁé shlftdre, §80dbhd/ep 1864 2gr@"’c:losed and
25[00171] In an exenplary enbod i ment, an I nadequate

opérﬂi@ﬂaifnﬁh% Bl tiReYpdriolie e eiahpngmgfﬁbsd.ml@ﬁt aRY tABKIh®@f the
| ess than 3 hours. In an exenplary enbodi nent, an

shtﬂﬂ#ﬂuﬁ%@ arfdL 1804, agr%ymm&umi WRh yprbm.g%g%wep% %@%@halbyensor

the nmanufacturer of the 3D gl asses 1

18 P4 RUSARTTRRE BYndRBnbTeS cRdckiibBea §.§nglf@>§$ﬁ§ s.dr@@&&?&m.h@r 110.
an exenpl ary enbodi nent, in 270 the CPU1810 of the

[003Psp! W%ﬁsex%%%rwén%bddnﬁérﬁatr% 8D dgw%seétﬁa@bymlay fcﬁeck1f8062a low

condi tion by causing the left an ght shutters

bafiél cendii@ftat My trheindlddBgaRFiRg wabmblp! Hllfﬂrﬁ M4t of¥fation, during

causing the shutters to sinu taneously ink at a

cleBPARIa! furlrit ;fovJeh Rff rhéde! lop aP1HR tFéhsFuBﬁ befRIenny! dhdi#bhs. In an
gl asses, by flashing an indicator |ight, by generatlng

exéﬂp@k@é@ib@dlﬁ\%ﬁﬂm% a W bEH@r(vllﬁé‘%onci WIZ%etédfe@Qt g time when the
exenpl ary embodi nent, he CPU 1810 of the

VieleRSS Oke B8RP bEke RS it dthe el mengobsia&&!é/ 1bb6 €nay not
is insufficient to last for a specified period

mHeH%tel)lQlHl&%fé th@ﬁ)vﬁ?éﬂtew coritftiopD 9l asses will i ndl Cat e a

| ow battery condition 1n 2704 and then prevent the

[ocHsey fm 95E @hiboBtnes, ifftRe 8PUH A9 the j@g%&éd (Pdbtects a low
exenpl ary enbodi nent, the CPU 1810 of the 3D gl asses

balﬂtigr?%@ttﬁé el H&eﬂehﬁ:ﬂe %2 pcﬂr@r tﬁeh@D 5%@@4&@6@9 battery

e 1s adequate every tine the | asses transition

[odBof hereEFi nm t8#6Y. 20, InCarf %ﬂ%@%ﬁt QRfgAthé SBeration
6f the 3D glasses 1800, the 3D glasses implement a method for shutting down the 3D
glasses in which the control signals A, B, C, D and E generated by the CPU 1810 are
used to control the operation of the left and right shutter controllers, 1806 and 1808, to
in turn control the operation of the left and right shutters, 1802 and 1804, as a function
of the condition of the battery 120 as detected by the battery sensor 1812. In
particular, if the user of 3D glasses 1800 selects shutting down the 3D glasses or the
CPU 1810 selects shutting down the 3D glasses., then the voltage applied to the left

and right shutters, 1802 and 1804, of the 3D glasses are both set to zero.
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15 [00175] In an exenplary enbodinent, if the CPU 1810
of the 3D gl asses 1800 determ nes that the battery
will last for at |east the predeterm ned adequate
anmount of tinme, then the 3D glasses will continue to
operate normally. Operating normally may, for exanple,
i nclude staying in the CLEAR MODE of operation for

[00fB¥e RefekirgSo \Widd. 80 CERCAid 80, @h e&eﬁxbwbmbbéxmehhgf lasses

signal transmtter 110 and t'hen going to the OF

3080@ pidvidadt AN isO ButsRalRian ederitiBalt hedé’%rmaﬂﬁsrﬁﬁaré{ﬁﬂoas the 3D
periodically wake up to check for a signal fromthe

glaSédNfd4 NSl b HesdriBEd GBbvd Bxatipt 8% YBRIABlow. The 3D glasses
enbodi nent, the CPU 1810 of the 3D gl asses 1800 checg

306®ncride @Weﬂ%hb@érwmndlrtghoehmtt&tsobef@n&t Stuet coBrdMBF 3006, a
the 3D gl asses. In an exenplary enbodinent, if the

righadHuBEY cdrRidIi¥ 8O0 Qondndsit sh@fer tBBtrAIlp ARk BF H‘(‘.‘,‘m 3012, a signal
adequat e remaining 25life time, then the shutters,

serdedP30a80a IdHadge Pumb 1@ anbl 4 Rbitdye SlLEPN Bo18.[ Olglgrﬂexérﬂplary
an exerrpl ary enbodinent, if the battery 120 wi |

emba8imene rthé B@s@ﬁ Qﬁ@foﬁémtlﬁﬁ@f abegH ahatidreszaon lHégrldHt fsﬁut’ter 3004,
time, the shutters, 1802 and/or 1804, are.placed into

theARftOSHaBC cErtrttlet BOUB, the Bight EMRtel icBirslicf 13088 atheCEPUS3012, the
are closed, for two seconds and then placed into a

s.gﬁble@éns“dan@bm Odhd itheé® - chakdte pubfplizd1rorstl 3eeldisssas €3000 are
opened, for 1110th 5of a second. The tine period that

subdigntiai/ ideial 15802 IBRAMEREerL 806, th@rﬁ?rﬁlé}mer apg PreRA%hutter
may be any time period. In an exenplary enbodi nent

cohthsliePh 1@%@%@%@&@ dhttbllepr98, th8 EpPLANtY, 1I$@é‘|gnél%ensor 112, and

synchroni zed with providing power to the signal sensor

thel 8eftgd PuRBr1Tob of A SO YNAseSQ04 Qiésérﬂ’)eg %@KIIJS%%E@ SRBaéxcept

fromthe signal transmtter 110. [00178] In an

as@é@&@earbmowm@mmted fidi€in3D gl asses 1800 may check
for a low 10 battery condition at any tine including

[ocﬂusm NG WA &Rekiplary Wk BuHirA&htBie 99e§l§§ée@,n3odﬂ)ufn'cﬂ€e Gh&3bilowing
node, during power off node, or at the transition

Cob@bm@ﬂg} any conditions. In an exenplary enbodi nent, if
Iom;battery life condltlon is detected at a tine

i : U ATUEIDESE He in the mddle of a

' 2 Gl s yi not i mmediately

Ri3ndl cat € T oWk ery ftion. 15[00179] In sone

enbodi nents, [(f the CPU 1810 af the 3D gl asses 1800

D5det ects a iow ACEERY Fevet—tlhe user will not be able

to power the gl asses on. [(Q0180] Referring nowto
g 29, dr@ nmpt=ary—emnbodi nent, during the
operation of th D gl asses 1800, the 3D gl asses

p3 MpremeEnt—a II‘BpoH4|-L-UI shutting down the 3D

R10 2.2M
Us-1 MIC863
R3 10K
R7 10K
R8 10K
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gl asses in which the contro
generated by the CPU 1810 are 20 used to contro

signals A, B, C, D and E

t he

operation of the left and right shutter controllers,

1806 and 1808,
left and right shutters,

1802

to in turn control

the operation of the
and 1804, as a function

of the condltlon of the battery 120 as detected by the

5
then the volt

ular, if the user of 3D

?domn the 3D gl asses or
ec S I'ng |[down the 3D gl asses,
age applled to th

e left and right

C7shUIters, 80P
set to zero.

T8

&F 1804, of

he 3D gl asses are both
0181] Ref errin

g to Figs. 30, 30a and

30, —anmexenp
provi ded t hat

embodi et

U
IS substantially

40

f 3D gl asses 3000 is

i dentical in design and

perationmas
described abo

3D —ygtasses

Ve except as not¢g

4 jllustrated and
d bel ow. The 3D gl asses

C1o000 rnctude a1LF'f_I_$‘h‘lTI_I_ﬁE‘02, a right shutter
3004 a left shutter controller 3006, a 5 right
CgDHULLCI contt ngr—seesr—eeﬁﬁfn shutter controller
3010, a CPU 3012 a signal sensor 3014, a charge punp
3016—ant—a—vpEtagesuppty—36348. I n an exenpl ary
; PPy
D1errbodi nt, tthgzgqgn and operation of the left
Rf#untcr 3002, %gﬁ{r+ght shuttar 3004, the left shutter
controll er 300 he right shutter controller 3008,
theCPU-3012,—the sighal—sensgr 3014, and the charge

00 are 10 substantially

BAS7004 R12 11

0K D3

denticalto he |l eft shutt 106, the ri ght shutt er
U3108 the left Qﬁgt?@r controller 116, the right
.__shutter controller 118 the CRPU 114, the signal sensor
U2112, and the cR¥r§EC88np 1700 |of the 3D gl asses 104

described andlillustrated above, except as descri bed
Chel ow and il ust4Fat ed herein. [00182] In an .

exemplary enbodinent  the 3D.gl asses 3000 incl ude the
C'%ol | owi ng 15cofApdhents: t----,|, .-.---- - RL3 10K D5

C2

AuF

| LCD1 LEFT SHUTTER
C14 AuF
LCD2 RIGHT SHUTTER
U1 4053
ué 4053
C4 AuF
U4 4053
R14 10K
R15 100K
Q1 NDS0610
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BP104F R10 2.2M U5-1 M C863 R3 10K R7 10K R8 10K -
L& Tt -

D6 BAS7004
D7 MAZ31200
C13 1uF

C5 1uF

Q2

R16 1™

R1 ™

BT1 3V Li

[00183] In an exemplary embodiment, the left shutter controller 3006 includes a
digitally controlled analog switch U1 that, under the control of the common controlier
3010, that includes a digitally controlled analog switch U4, and the CPU 3012,
depending upon the mode of operation, applies a voltage across the left shutter 3002
for controliing the operation of the left shutter. In similar fashion, the right shutter
controller 3008 includes a digitally controller analog switch U6_that, under the control of
the common controlier 3010 and the CPU 3012, depending upon the mode of
operation, applies a voltage across the right shutter 3004 for controlling the operation
of the right shuttér 3004. In an exemplary embodiment, U1, U4 and U6 are
conventional commercially available digitally controlied analog switches available from
Unisonic Technologies as part number UTC 4053.

[00184] As will be recognized by persons having ordinary skill in the art, the UTC
4053 digitally controlled analog switch includes control input signals A, B, C and
INHIBIT ("INH"), switch /O signals X0, X1, Y0, Y1, Z0 and Z1, and output signals X, Y

and Z, and further provides the following truth table:
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TRUTH TABLE
Control Inputs ON Switches
Inhibit Select
C B A UTC 4053

0 0 0 O Z0 Y0 X0
0 0 0 1 Z0 YD X1
0 o 1 0 Z0 Y1 X0
0 0 1 1 Z0 Y1 X1
0 1 0 0 Z1 YO X0
0 10 1 Z1 YO X1
0 1 1 0 Z1 Y1 X0
0 1 1 1 Z1 Y1 X1
1 X X X None

X =Don't Care

And, as illustrated in Fig. 31, the UTC 4053 digitally controlied analog switch also
provides a functional diagram 3100. Thus, the UTC 4053 provides a digitally controlled
analog switch, each having three independent switches, that permits the left and right
shutter controllers, 3006 and 3008, and the common shutter controlier 3010, under the

control of the CPU 3012, to selectively apply a controlled voltage across the left and

- right shutters, 3002 and 3004, to control the operation of the shutters.

[00185] In an exemplary embodiment, the CPU 3012 includes a microcontrolier U2
for generating output signals A, B, C, D, E, F énd G for controliing the operation of the
digitally controlled analog switches, U1, U6 and U4, of the left and right shutter
controllers, 3006 and 3008, and the common shutter controller 3010.

[00186] The output control signais A, B, C, D, E, F and G of the microcontroller U2
provide the following input control signals A, B, C and INH to each of the digitally

controlled analog switches, U1, U6 and U4:
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U2 - Output | U1 - Input | U6 - Input Control | U4 - Input Control
Control Control Signals Signals Signals
Signals

A A B

B AB

C Cc INH

D A

E

F C

G B
[00187]

ground and input control signals C and INH of U6 are connected ground.

[00188]

In an exempiary embodiment, input control signal INH of U1 is connected to

In an exemplary embodiment, the switch 1/0O signals X0, X1, Y0, Y1, Z0 and

Z1 of the digitally controlled analog switches, U1, U6 and U4, are provided with the

following inputs :

u1 — | INPUT U6 - Switch | INPUT U4 - Switch | INPUT
Switch 1/O | For /O Signals For /O Signals For
Signals U1 ué u4
X0 X of U4 X0 Z of U1 X0 Z of U4
Y of U4
X1 ' V-bat X1 V-bat X1 output  of
charge
pump 3016
YO V-bat YO V-bat YO Zof U4
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u1 - [ INPUT U6 - Switch | INPUT U4 - Switch | INPUT
Switch /0 | For 1/O Signals For 1/0 Signals For
Signals U1 U6 U4
Y1 X of U4 Y1 Z of U1 Y1 output  of
Y of U4 charge
pump 3016
Z0 GND Z0 GND Z0 E of U2
Z1 X of U4 Z1 GND 21 output of
- voltage
supply
! 3018
[00189] in an exemplary embodiment, the microcontroller U2 of the CPU 3012 is a

model number PIC16F636 programmable microcontroller, commercially available from

Microchip.

[00190]

In an exemplary embodiment, the signal sensor 3014 includes a photodiode

D3 for sensing the transmission of the signals, including the sync signal and/or

configuration data, by the signal transmitter 110.

In an exemplary embodiment, the

photodiode D3 is a model BP104FS photodiode, commercially available from Osram.

In an exemplary embodiment, the signal sensor 3014 further includes operational

amplifiers, U5-1, U5-2, and U3, and related signal conditioning components, resistors

R2, R3, R5, R7, R8, R9, R10, R11, R12 and R13, capacitors C1, C7, and C9, and

schottky diodes, D1 and D5, that may, for example, condition the signal by preventing

clipping of the sensed signal by controlling the gain.

[00191]

in an exemplary embodiment, the charge pump 3016 amplifies the

magnitude of the output voltage of the battery 120, using a charge pump, from 3V to -
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12V. In an exemplary embodiment, the charge pump 3016 includes a MOSFET Q1, a
schottky diode D6, an inductor L1, and a zener diode D7. In an exemplary
embodiment, the output signal of the charge pump 3016 is provided as input signals to
switch I/O signals X1 and Y1 of the digitally controlled analog switch U4 of the common
shutter controller 3010 and as input voltage VEE to the digitally controlled analog
switches U1, U6, and U4 of the left shutter controller 3006, the right shutter controller
3008, and the common shutter controller 3010.

[00192] In an exemplary embodiment, the voltage supply 3018 includes a transistor
Q2, a capacitor C5, and resistors R1 and R16. In an exemplary embodiment, the
voltage supply 3018 provides 1V signal as an input signal to switch 1/O signal Z1 of the
digitally controlled anaiog switch U4 of the common shutter controller 3010. In an
exemplary embodiment, the voltage supply 3018 provides a ground lift.

[00193] Asiillustrated in Fig. 32, in an exemplary embodiment, during operation of the
3D glasses 3000, the digitally controlied analog switches, U1, U6 and U4, undér the

control of the control signals A, B, C, D, E, F and G of the CPU 3012, may provide

various voltages across one or both of the left and right shutters, 3002 and 3004. In

particular, the digitally controlied analog switches, U1, U6 and U4, under the control of
the control signals A, B, C, D, E, F and G of the CPU 3012, may provide: 1) a positive
or negative 15 volts across one or both of the left and right shutters, 3002 and 3004, 2)
a positive or negative 2 volts across one or both of the left and right shutters, 3) a
positive or negative 3 volts across one or both of the left and right shutters, and 4)
provide 0 volts, i.e., a neutral state, across one or both of the left and right shutters.

[00194] In an exemplary embodiment, as illustrated in Fig. 32, the control signal A
controls the operation of left shutter 3002 and the control signal B controls the
operation of the right shutter 3004 by controliing the. operation of the switches within
the digitally controlled analog switches, U1 and U6, respectively, that generate output
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each of the left and right shutters, 3002 and 3004, are always connected to 3V. Thus,
in an exemplary embodiment, the digitally controlled analog switches U1, U6 and U4,
under the control of the control signals A, B, C, D, E, F and G of the CPU 3012, are
operated to bring either -12V, 3V, 1V or OV to the other terminals of the left and right
shutters, 3002 and 3004. As a result, in an exehplaw embodiment, the digitally
controlled analog switches U1, U6 and U4, under the control of the control signals A, B,
C, D, E, F and G of the CPU 3012, are operated to generate a potential difference of
15V, 0V, 2V or 3V across the terminals of the left and right shutters, 3002 and 3004.
[00196] In an exemblary embodiment, the third switch of the digitally controlied
analog switch U6 is not used and all of the terminals for the third switch are grounded.
In an exemplary embodiment, the third switch of the digitally controlled analog switch
U1 is used for power saving.

[00197] In particular, in an exemplary embodiment, as illustrated in Fig. 32, the
control signal C controls the operation of the switch within the digitally controlled analog
switch U1 that generates the output signal Z. As a result, when the control signal C is
a digital high valué, the input signal INH for the digitally controlled analog switch U4 is

also a digital high value thereby causing all of the output channels of the digitally
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controlled analog switch U4 to be off. As a result, when the control signal C is a digital
high value, the left and right shutters, 3002 and 3004, are short circuited thereby
permitting half of the charge to be transferred between the shutters thereby saving
power and prolonging the life of the battery 120.

[00198] In an exemplary embodiment, by using the control signal C to short circuit
the left and right shutters, 3002 and 3004, the high amount of charge collected on one
shutter that is in the closed state can be used to partially charge the other shutter just
before it goes to the closed state, therefore saving the amount of charge that would
otherwise have to be fully provided by the battery 120.

[00199] In an exemplary embodiment, when the control signal C generated by the
CPU 3012 is a digital high value, for example, the negatively charged plate, -12V, of
the left shutter 3002, then in the closed state and having a 15V potential difference
there across, is connected to the more negatively charged plate of the right shutter
3004, then in the open.state and still charged to +1V and having a 2V potential
difference there across. In an exemplary embodiment, the positively charged plates on
both shutters, 3002 and 3004, will be charged to +3V. In an exemplary embodiment,
the contrpl signal C generated by the CPU 3012 goes to a digital high value for a short
period of time near the end of the closed state of the left shutter 3002 and just before
the closed state of the right shutter 3004. When the control signal C generated by the
CPU 3012 is a digital high value, the inhibit terminal INH on the digitally controllied
analog switch U4 is also a digital high \_/alue. As a result, in an exemplary embodiment,
all of the output channele X, Y and Z, from U4 are in the off state. This allows the
charge stored across the plates of the left and right shutters, 3002 and -3004, to be
distributed between the shutters so that the potential difference across both of the
shutter is approximately 17/2V or 8.5V. Since one terminal of the shutters, 3002 and
3004, is always connected to 3V, the negative terminals of the shutteré, 3002 and
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3004, are then at -5.5V. In an exemplary embodiment, the control signal C generated
by the CPU 3012 then changes to a digital low value and thereby disconnects the
negative terminals of the shutters, 3002 and 3004, from one another. Then, in an
exemplary embodiment, the closed state for the right shutter 3004 begins and the
battery 120 further charges the negative terminal of the right shutter, by operating the
digitally controlled analog switch U4, to -12V. As a result, in an exemplary
experimental embodiment, a power savings of approximately 40% was achieved during
a normal run mode of operation, as described below with reference to the method
3300, of the 3D glasses 3000.

[00200] In an exemplary embodiment, the control signal C generated by the CPU
3012 is provided as a short duration pulse that transitions from high to low when the
control signals A or B, generated by the CPU, transition from high to low or low to high,
to thereby start the next left shutter open/right shutter closed or right shutter open/ieft
shutter closed.

[00201] Referring now to Figs. 33 and 34, in an exemplary embodiment, during the
operation of the 3D glasses 3000, the 3D glasses execute a normal run mode of
operation 3300 in which the control signals A, B, C, D, E, F and G generated by the
CPU 3012 are used to control the operation bf the left and right shutter controllers,
3006 and 3008, and central shutter controller 3010, to in turn control the operation of
the left and right shutters, 3002 and 3004, as a function of the type of sync signal
detected by the signal sensor 3014.

[00202] In particular, in 3302, if the CPU 3012 determines that the signal sensor
3014 has received a sync signal, then, in 3304, control signals A, B, C, D, E, Fand G
generated by the CPU 3012 are used to control the operation of the left and right

shutter controllers, 3006 and 3008, and central shutter controller 3010, to transfer

-53-



10

1

20

N
W

5

1 Z0Y1 X1 00001 0071 YOXO 101 71 YO

charge between the left and right shutters, 3002 and 3004, as described above with
reference to Fig. 32.

[00203] In an exemplary embodiment, in 3304, the control signal C generated by the
CPU 3012 ié set to a high digital value for approximately 0.2 milliseconds to thereby
short circuit the terminals of the left and right shutters, 3002 and 3004, ‘and thus
transfer charge between the left and right shutters. In an exemplary embodiment, in
3304, the control signal C generated by the CPU 3012 is set to a high digital value for
approximately 0.2 milliseconds to thereby short circuit the more negatively charged
terminals of the left and right shutters, 3002 and 3004, and thus transfer charge
between the left and right shutters. Thus, the control signal C is provided as a short
duration pulse that transitions from high to low when, or before, the control signals A or
B transition from high to low or from low to high. As a result, power savings is provided
during the operation of the 3D glasses 3000 during the cycle of alternating between
open left/closed right and closed left/opened right .shutters.

[00204] The CPU 3012 then determines the type of sync signal received in 3306. In
an exemplary embodiment, a sync signal that includes 2 pulses indicates that the left
shutter 3002 should be opened and the right shutter 3004 should be closed while a
sync signal that includes 3 pulses indicates that the right shutter should be opened aﬁd
the left shutter should be closed. In an exemplary embodiment, other different
numbers and formats of sync signals may be used to control the alternating opening
and closing of the left and right shutters, 3002 and 3004.

[00205] If, in 3306, the CPU 3012 determines that sync signal received indicates that
the left shutt_er 3002 should be opened and the right shutter 3004 should be closed,
then the CPU transmits control signals A, B, C, D, E, F and G to the left and right
shutter controllers, 3006 and 3008, and the common shutter controller 3010, in 3308, to
apply a high voltage across the right shutter 3004 and no voltage followed by a small -
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catch voltage to the left shutter 3002. In an exemplary embodiment, the magnitude of
the high voltage applied across the right shutter 3004 in 3308 is 15 volts. In an
exemplary embodiment, the magnitude of the catch voltage applied to the left shutter
3002 in 3308 is 2 volts. In an exemplary embodiment, the catch voltage is applied to
the left shutter 3002 in 3308 by controlling the operational state of the control signal D
to be low and the operational state of the control signal F, which may be either be low
or high, to be high. In an exemplary embodiment, the application of the catch voltage
in 3308 to the left shutter 3002 is delayed by a predetermined time period to allow
faster rotation of the molécules within the liquid crystal of the left shutter. The
subsequent application of the catch voltage, after the expiration of the predetermined
time period, prevents the molecules within the liquid crystals in the left shutter 3002
from rotating too far during the opening of the left shutter. In an exemplary
embodiment, the application of the catch voltage in 3308 to the left shutter 3002 is
delayed by about 1 mi.IIisecond. | |
[00206] Alternatively, if, in 3306, the CPU 3012 determines that sync signal received
indicates that the left shutter 3002 should be ciosed and the right shutter 3004 shouid
be opened, then the CPU transmits control signals A, B, C D, E, F and G to the left
and right shutter controllers, 3006 and 3008, and the corﬁmon shutter controller 3010,
in 3310, to apply a high voltage across the left shutter 3002 and no voltage followed by
a small catch voltage to the right shutter 3004. In an exemplary embodiment, the
magnitude of the high voltage applied across the left shutter 3002 in 3310 is 15 volts.
in an exemplary embodiment, the magnitude of the catch voltage applied to the right
shutter 3004 in 3310 is 2 volts. In an exemplary embodiment, the catch voltage is
applied to the right shutter 3004 in 3310 by controlling the control signal F to be high
and the control signal G to be low. in an exemplary embodiment, the appilication of the
catch voltage in 3310 to the right shutter 3004 is delayed by a predetermined time
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to W l%ﬂdanlé4r1gh3c§hutters, 3002 and 3004, are alternately positive and negative in
subsequent repetitions of the steps 3308 and 3310 in order to prevent damage to the
liquid crystal celis of the left and right shutters.

[00208] Thus, the method 3300 provides a NORMAL or RUN MODE of operation for
the 3D glasses 3000.

[00209] Referring now to Figs. 35 and 36, in an exemplary embodiment, during
operation of the 3D glasses 3000, the 3D glasses impleme.nt a warm up method 3500
of operation in which the control signals A, B, C, D, E, F and G generated by the CPU
3012 are used to control the operation of the left and right shutter controlliers, 3006 and
3008, and central shutter controller 3010, to in turn control the operation of the left and
right shutters, 3002 and 3004..

[00210] In 3502, the CPU 3012 of the 3D glasses checks for a power on of the 3D
glasses. In an exemplary embodiment, the 3D glasses 3000 may be powered on either
by a user activating a power on switch, by an automatic wakeup sequence, and/or by
the signal sensor 3014 sensing a valid sync signal. In the event of a power on of the
3D glasses 3000, the shutters, 3002 and 3004, of the 3D glasses may, for example,
require a warm-up sequence. The liquid crystal celis of the shutters, 3002 and 3004,

that do not have power for a period of time may be in an indefinite state.
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[00211] If the CPU 3012 of the 3D glasses 3000 detects a power on of the 3D
glasses in 3502, then the CPU applies alternating voltage signals to the left and right
shutters, 3002 and 3004, respectively, in 3504. In an exemplary embodiment, the
voltage applied to the left and right shutters, 3002 and 3004, is alternated between
positive and negative peak values to avoid ionization probiems in the liquid crystal cells
of the shutter. In an exemplary embodiment, the voltage signals applied to the left and
right shutters, 3002 and 3004, may be at least partially out of phase with one another.
In an exemplary embodiment, one or both of the voltage signals applied to the left and
right shutters, 3002 and 3004, may be alternated between a zero voltage and a peak
voltage. In an exemplary embodiment, ofher forms of voltage signals may be applied
to the left and right shutters, 3002 and 3004, such that the liquid crystal cells of the
shutters are placed in a definite operational state. In an exemplary embodiment, the
application of the voltage signals to the left and right shutters, 3002 and 3004, causes
the shutters to open and close, éither at the same time or at different times.

[00212] During the application of the voltage signals to the left and right shutters,
3002 and 3004, the CPU 3012 checks for a warm up time out in 3506. If the CPU 3012
detects a warm up time out in 3506, then the CPU will stop the application of the
véltage signals to the left and right shutters, 3002 and 3004, in 3508.

[00213] In an exemplary embodiment, in 3504 and 3506, the CPU 3012 applies the
voltage signals to the left and right shutters, 3002 and 3004, for a period of time
sufficient to actuate the liquid crystal cells of the shutters. In an exemplary
embodiment, the CPU 3012 applies the voltage signais to the Ieft‘and right shutters,
3002 and 3004, for a period of two seconds. In an exemplary embodiment, the
maximum magnitude of the voltage signals applied to the left and right shutters, 3002
and 3004, may be 15 volts. In an exemplary embodiment, the time out period in 3506
rﬁay be two seconds. In an exemplary embodiment, the maximum magnitude of the
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voltage signals applied to the left and right shutters, 3002 and 3004, may be greater or
lesser than 15 volts, and the time out period may be longer or shorter. In an exemplary
embodiment, during the method 3500, the CPU 3012 may open and close the left and
right shutters, 3002 and 3004, at a different rate than would be used for viewing a
movie. In an exemplary embodiment, in 3504, the voltage signals applied to the left
and right shutters, 3002 and 3004, do not alternate and are applied constantly during
the warm up time period and therefore the liquid crystal cells of the shutters may
remain opaque for the entire warm up period. In an exemplary embodiment, the warm-
up method 3500 may occur with or without the presence of a synchronization signal.
Thus, the method 3500 provides a WARM UP mode of the operation for the 3D glasses
3000. In an exemplary embodiment, after implementing the warm up method 3500, the
3D glasses 3000 are placed in a NORMAL MODE, RUN MODE or CLEAR MODE of
operation and may then implement the method 3300.

[00214] Referring now to Figs. 37 and 38, in an exemplary embodiment, during the
operation of the 3D glasses 3000, the 3D glasses implement a method 3700 of
operation in which the control signais A, B, C, D, E, F ahd G generated by the CPU
3012 are used to control the operation of the left and right shutter controllers, 3006 and
3008, and the common shutter controlier 3010, to in turn control the operation of the
left and right shutters, 3002 and 3004, as a function of the sync signal received by the
signal sensor 3014.

[00215] In 3702, the CPU 3012 checks to see if the sync signal detected by the
signal sensor 3014 is valid or invalid. If the CPU 3012 determines that the sync signal
is invalid in 3702, then the CPU applies voltage signals to the left and right shutters,
3002 and 3004, of the 3D glasses 3000 in 3704. In an exemplary embodiment, the
voltage applied to the left and right shutters, 3002 and 3004, in 3704, is alternated
between positive and negative peak values to avoid ionization problems in the liquid

-58-



10

15

20

25

B [00187] In an exenplary enbodi nent, input control
signal 1NH of Ul is connected to ground and i nput
control signals C and INH of U6 are connected ground.
[00188] In an exenplary enbodi nent, the switch I/0O
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peak values to provide a square wave signal having a frequency of 60 Hz. In an

“exemplary embodiment, the square wave signal alternates between +3V and -3V. In

an exemplary embodiment, one or both of the voltage signals applied to the left and
right shutters, 3002 and 3004, in 3704, may be alternated between a zero voltage and
a peak voltage. In an exemplary embodiment, other forms, including other frequencies,
of voltage signals may be applied to the left and right shutters, 3002 and 3004, in 3704,
such that the liquid crystal cells of the shutters remain open so that the user of the 3D

glasses 3000 can see normally through the shutters. In an exemplary embodiment, the

'application of the voltage signals to the left and right shutters, 3002 and 3004, in 3704,

causes the shutters to open.

[00216] During the application of the voltage signals to the left and right shutters,
3002 and 3004, in 3704, the CPU 3012 checks for a cl.earing time out in 3706. If the
CPU 3012 detects a clearing time out.in 3706, then the CPU 3012 will stop the
application of the voltage signals to the shutters, 3002 and 3004, in 3708, which may
then place the 3D glasses 3000 into an OFF MODE of operation. In an exemplary
embodiment, the duration of the clearing time out may, for example, be up to about 4
hours in length.

[00217] Thus, in an exemplary embodiment, if the 3D glasses 3000 do not detect a
valid synchronization signal, they may go to a clear mode of operation and implement
the method 3700. In the ciear mode of operation, in an exemplary embodiment, both
shutters, 3002 and 3004, of the 3D glasses 3000 remain open so that the viewer can
see normally through the shutters of the 3D glasses. In an exemplary embodiment, a
constant voltage is applied, alternating positive and negative, to maintain the liquid
crystal cells of the shutters, 3002 and 3004, of the 3D glasses 3000 in a clear state.
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The constant voltage could, for example, be 2 volts, but the constant voltage could be
any other voltage suitable to maintain reasonably clear shutters. In an exemplary
embodiment, the shutters, 3002 and 3004, of the 3D glasses 3000 may remain clear
until the 3D glasses are able to validate an encryption signal. In an exemplary
embodiment, the shutters, 3002 and 3004, of the 3D glasses 3000 may alternately
open and close at a rate that allows the user of the 3D glasses to see normally.

[00218] Thus, the method 3700 provides a method of clearing the operation of the
3D glasses 3000 and thereby provide a CLEAR MODE of operation.

[00219] Referring now to Figs. 39 and 41, in an exemplary embodiment, during the
operation of the 3D glasses 3000, the 3D glasses implement a method 3900 of
operation in which the control signals A, B, C, D, E, F and G generated by the CPU
3012 are used to transfer charge between the shutters, 3002 and 3004. In 3902, the

CPU 3012 determines if a valid synchronization signal has been detected by the signal

- sensor 3014. If the CPU 3012 determines that a valid synchronization signal has been

detected by the signal sensor 3014, then the CPU generates the control signal C in
3904 in the form of a short duration pulse lasting, in an exemplary embodiment, about
200 ps. In an exemplary embodiment, during the method 3900, the transfer of charge
between the shutters, 3002 and 3004, occurs during the shoﬁ duration pulse of the
control signal C, substantially as described above with reference to Figs. 33 and 34.

[00220] In 3906, the CPU 3012 determines if the control signal C has transitioned

from high to low. If the CPU 3012 determines that the control signal C has transitioned

. from high to low, then the CPU changes the state of the control signals A or B in 3908

and then the 3D glasses 3000 may continue with normal operation of the 3D glasses,
for example, as described and iliustrated above with reference to Figs. 33 and 34.

[00221] Referring now to Figs. 30a, 40 and 41, in an exemplary embodiment, during
the operation of the 3D glasses 3000, the 3D glasses implerﬁent a method 4000 of

-60-



10

15

20

V-bat YOZ of U4 Ul- | Switch 1/0O Signals | NPUT For
UL U6 - Switch I/O Signals INPUT For U6 W4-Switch 1/0O
Signals INPUT For U4 Y1 X of W

operation in which the control signals RC4 and RC5 generated by the CPU 3012 are
used to operate the charge pump 3016 during the normal or warm up modes of
operation of the 3D glasses 3000, as described and illustratéd above with reference to
Figs. 32, 33, 34, 35 and 36. In 4002, the CPU 3012 determines if a valid
synchronization signal has been detected by the signal sensor 3014. If the CPU 3012
determines that a valid synchronization signal has been detected by the signal sensor
3014, then the CPU generates the control signal RC4 in 4004 in the form of a series of
short duration pulses.

[00222] In an exemplary embodiment, the pulses of the control signal RC4 control
the operation of the transistor Q1 to thereby transfer charge to the capacitor C13 until
the potenﬁal across the capacitor reaches a predetermined ievel. In particular, when
the control signal RC4 switches to a low value, the transistor Q1 connects the inductor
L1 to the battery 120. As a result, the inductor L1 stores energy from the battery 120.
Then, when the control signal RC4 switches to a high value, the eﬁergy that was stored
in the inductor L1 is transferred to the capacitor C13. Thus, the pulses of the control
signal RC4 continually transfer charge to the capacitor C13 until the potential across
the capacitor C13 reaches a predetermined level. In an exemplary embodiment, the
contro! signal RC4 continues until the potential across the capacitor C13 reaches -12V.
[00223] In an exemplary embodiment, in 4006, the CPU 3012 generates a control
signal RC5. As a result, an input signal RA3 is provided having a magnitude that
decreases as the potential across the capacitor C13 increases. In particular, when the
potential across the capacitor C13 approaches the predetermined value, the zener
diode D7 starts to conduct current thereby reducing the magnitude of the input c_:ontrol
signal RA3. In 4008, the CPU 3012 determines if the magnitude of the input control
signal RA3 is less than a predetermined value. If the CPU 3012 determines that the
magnitude of the input control signél RA3 is less than the predetermined value, then, in
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4010, the CPU stops generating the control signéls RC4 and RC5. As a result, the
transfer of charge to the capacitor C13 stops.

[00224] In an exemplary embodiment, the method 4000 may be iniplemented after
the method 3900 during operation of the 3D glasses 3000.

[00225] Referring now to Figs. 30a, 42 and 43, in an exemplary embodiment, during
the operation of the 3D glasses 3000, the 3D glasses implement a method 4200 of
operation in which the control signals A, B, C, D, E, F, G, RA4, RC4 and RC5
generated by the CPU 3012 are used to determine the operating status of the battery
120 when the 3D glasses 3000 have been switched to an off condition. In 4202, the
CPU 3012 determines if the 3D glasses 3000 are off or on. If the CPU 3012
determines that the 3D glasses 3000 are off, then the CPU determines, in 4204, if a
predetermined timeout period has elapsed in 4204. In an exemplary embodiment, the
timeout period is 2 seconds in length.

[00226]  If the CPU 3012 determinés that the predetermined timeout period has -
elapsed, then the CPU determines, in 4206, if the number of synchronization pulses
detected by the signal sensor 3014 within a predetermined prior time period exceeds a
predetermined value. In an exemplary embodiment, in 4206, predetermined prior time -
period is a time period that has elapsed since the most recent replacement of the.
battery 120.

[00227] If the CPU 3012 determines that the number of synchronization puises
detected by the signal sensor 3014 within a predetermined prior time period does
exceed a predetermined value, then the CPU, in 4208, generates control signal E as a
short duration pulse, in 4210, provides the control signal RA4 as a short duration pulse:
to the signal sensor 3014, and, in 4212, toggles the operational state of the control
signals A and B, respectively. In an exemplary embodiment, if the number of
synchronization pulses detected by the signal sensor 3014 within a predetermined prior
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out put of vol tage supply 3018 [00189] In an exenplary
enbodi nent, the m crocontroller U2 of the CPU 3012 is
a nodel nunber P101 6F636 programmabl e
m crocontrol ler, comercially available from
M crochi p. 5[00190] In an exenplary enbodi nent, the
signal sensor 3014 includes a photodi ode D3 for

tim& EP&ioA0ddee ekdeRASHT FreddBrihed NRiIGE, ARSH Shis| MY UAEiIBSet A8t the
sync signal and/or configuration data, by the signa

rerh 4IRS BbieEh tHel Battery120isax@npl ary enbodi ment, the
phot odi ode D3 is a nodel BP1l04FS phot odi ode,

[00298]TE pérAbtiveaahd BPLLE3(1200BtERHIRES thhithd MufbBFBY §ynéhronization
enbodi nent, t'he signal sensor 3014 further includes

pul@@@ﬁ@féc%aﬂ) #He agRA11 fen8brS 301D within P pledefifhirdd: plﬂﬂd{lme period

rel ated S|gnal condi ti oni ng conponents, resistors

dogggnotF@ecegg a predetEPninéd QaluRlhen e cand ||Rh§10 Cﬁr@ﬁ@ési QH'eScontroI
1, 07, and C9, and schottky diodes, th

s.gﬁaquA& QE LAY RaticrOpdlsd tdthel eh%na? Iseﬁ@r d@m p&redfemm toggles
clipping of the sensed signal control ling the gain.

thd QQe'lraﬂanal RizAd of HRITBbRFO s@mgdw@m B F&%e&h@r eIrPHméxempIary
3016 anplifies the 15magnitude of the output vol tage

enm;fodm%t hattrtee hmbe&Oof SFHCREbEaGBR HHR R Wik ctdd Bﬂ"tﬁ’é/ slgfar sensor

I n an exenpl ary enbodi nent, the charge punp

303@ Mhin@bﬂégét%rrﬁlné@%F &ltirkd pefod §6KY r‘idﬂéxgéé?)d& p%ete‘?ﬂmed value,

i nductor L1, and a zener diode D7. In an exenplary

th&‘lm%qhé'gﬁﬂalcattenﬁatc{h@ Rithaifihg %l/vepfn thd'8a 86 idNHTRH_W 016

I's provided as input signals to swtch 1/0 signals X1

[om@] Yingh e&évﬁprahgérh@édlmeﬁtomer QrhissatRdAYr 9 éamrbpa?h&s @fand B

the  common 5 shutter controller 3010 and as 1 npu

tod@%% af@ thEERJrogurBfortbh dd &1 thi BRGIRInaPE. RNBLB%Nd 4212, causes
ches Ul, U6, and W4 of the left shutter controller

thed QRGterd, %OQ'&BtSmUH fﬁ% mgiarseésl 8603RO%k cBYE, t{d¥ept during the

conmon shutter controll 010 00192] I'n an

shet @it h puRBR thdTBdHirol LigRave! h@gaere§Mpm ¥n %Qérﬁpl'a%éﬁ’lg&ﬁment,

a transistor @, a capacitor C5, and resistors

th&ﬁuttér@ R0 203" Yroo BB tinditdien 10 tHePLER IR 115 @El glasses

8 provides 1V signal as an input signal to switc

30'06 (t7h§t' tHé %bwgrlreﬂ'falﬂlﬁt?wﬂhﬂ'tﬁé‘lbhﬁer?qrﬁb HOlesy ARMiRBthe shutters of

switch he comon shutter "controll er 301 In an

F N a i L
e R e

th@RoRK& BRIl RAQNROH I JRBRLdurahen| plls® RETHaL dighhl @Endde3014, in 4210,
permits the signal sensor to search for and detect synchronization signals during the
duration of the pulse provided.

[00230] In an exemplary embédiment, the toggling of the control signais A and B,
without also providing the short duration puise of the control signal E, causes the
shutters, 3002 and 3004, of the 3D glasses 3000 to remain closed. As a result, in an
exemplary embodiment, the shutters, 3002 and 3004, provide a visual indication to the
user of the 3D glasses 3000 that the power remaining within the battery 120 is not low

by not flashing the shutters of the 3D glasses open for a shdrt period of time.
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3D gl asses 3000, the digitally controlled anal og
switches, Ul, U6 and U4, under the 15 control of the
control signals A, B, C, D, E F and G of the CPU
3012, may provide various voltages across one or both
of the left and right shutters, 3002 and 3004. In
particular, the digitally controlled anal og swtches,

[00931] Ut amBodithenttdhart 1dcke 68hsIBLicAl ciddie tiFr%nHéglbe measured in
signals A, B, C D, E, Fand Gof the CPU 3012, may

terMs QY s puldesd THSCRU 8012 imdyedidérite e YOthARINAGH BRShaefy 120
or botﬁﬁ}%f the left and right shutterg, BOOQ@and 3004?"y

as &)fadr 8 tAO HLMb¥LoOSynd PIREL Y6 wWhiMPiHeSbadERPHay 8BRS to operate
both of the left and right shutters, 3) "a positive or

an e préfids aUuab indREASS tORE REr BohE 3@;glﬁ§?eesl ﬁog B Hhshing the

right shutters, and 4) provide 0 volts,

shiRf#s r3002 2ha 13004, apeAERdARe@ both of the Ieft and
right shutters. [00194] In an exenplary enbodi nent, as

[0023bPS Refdrfy how ftb Figudes 4488, mOAH EQImptagEahbdirRemt IB'% ®r more

the operation of left shutter 3002 and the contro

of BedIRbIaBs&x0104;, @860 BRE 3880 irRRAREA! frite Bbnt M2 LWMtge 4404, right
shutter 3004 by controlling the operation of the

terfipib 4408 Sand Bhim térﬁge‘ﬁ@%t ahlan S%ﬁl?lﬁlﬁﬁib&ﬁﬂéﬂg the frame front

swi tches, Ul and , respectively, at generate

4492’%69§e5‘tﬁ@‘cont$6|Q:‘ﬂéthi&%%né'b@w\ér S03dly B 9neRPIM&d RMLIB glasses
the left and right shutters. In an exenplary

108MH900 rERBt 30000 &:sC BBSdrBLd | AbRVE S afy a&%eﬁ &éﬁngé\&g;h@fantj hgft lens
alr e

digitally controll ed anal og switches Ul an

opERNGELAE dnadeiibefor HRIdiktAthe Tiht Sh 1@ 1R&t %ﬁﬁ@&st Y& cRBEd Sbove.
f I I nd the

of Tnput signals occurs sinultaneously a

In F@h@cén%dirﬁ‘&%,sthé‘m%nfeoﬁdﬁrﬂgﬁ vIrQ%é SloTha? ?ongxné’ﬁgltuthﬁng 44023

eft and right shutters, 3002 and 3004. In

an@%LRR| vﬂﬁ%{ ;Igely%@dim%me cFidRkINYNtS I8 rl?é%lst fart PR &b%trGPH[cyunry for

3012 con the first two switches in the digita
the B0 §1akdeR @NAIBOY 1 300D &t RHIdeE Il chﬁlwi { 42%a and
t he Ucontrols first two swtches Iin the digitally
4409ptrol l ed anal og switch U6. [00195] In an exenplary
enbodi nent, as illustrated in Fig. 32, one of the

[0(%%{)321 Nalah eferdflagashbsdimbhe thetighged I&%@h%?@é%ndnmo&

and 3004, are always connecCted to In a

exRMRITRIR IS irRofbmeiop dnbendlidd dddel YadeRat ne'oget@%,gan@' &8h have

o
switches Ul, U6 and U4, under the contro

a %éggéértitﬁule shhBO MR tHe fdPenls oBthe Femple@Bdin s%fa%{@i%?g?ge&fr than

are operated to bring either -12V,

atttifeit RBpEINE lcohfddlibRA e tHRffrdnhefrb@f tin }E nfdrdBE, Wit B&sHwears
3002 and 3004. As a result, in an exenplary

thé ?‘?%ﬁgﬁh 04 L1800l 3000! the PR RS ! téﬁgleéf‘@&db@arfd"ﬂd%'?ﬁég and

d U4, under the control of e contro

ar8 IHgRAInSpidee Bn the u@er‘sEheé:d.aﬂ'ds&n@ferﬁ%?in@%,stﬂé?spriﬁ%‘?ate of the
I erenc oV,

operated to generate a potential dif e of "1

2 \Y/ RSsh i ha..

teﬁplbeﬁ't é/i%?rfdeﬁg 30.02Ha gﬁ%& 0{8?2@[“8'8%8? lﬁ'hgﬂé S@%ﬂ}ﬂ and depth

of W AddEealiosd A Agell o8 A Qlrinblsted! Al {thr¥in Figure 55, some
| U6 and al'l ot the

control I ed anal og swtch IS not use

erhSSd¥hERE df RSt tdeeatdiubfe B¥idesNsiAbe tﬂft,ol'égl?&tdﬁgg%l Enfdie curved

exenpl ary enbodinent, the third swtch

tefhb@ 44blangcangr ol | ed anal og switch Ul is used for
power saving. [00197] In particular, in an exenplary
enbodi nent, as illustrated in Fig. 32, the contro
signal C controls the operation of the swtch within
the digitally controll-ed anal oggswi tch Ul that
generates the output signal Z ﬁs a result, when the
control signal Cis
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25a digital high value, the input signal INH for the
digitally controlled analog switch W is also a

di gital high value thereby causing all of the output
channels of the digitally -51- controlled anal og
swwtch W to be off. As a result, when the contro
signal Cis a digital high value, the left and right

[002AY] t ﬁe?erriﬁggglgwatg?hgﬁ'gégﬁ%é? ir? T LG 'S%n%joc}l ERERE control

permtting arge to be transfterre

ok 0 s DR 091000 5 e g o
B ST O B SET  r
44g%Q4FuﬁHé?rH§|te9n\ AMDM ol eﬂb%gﬂg?rﬁoééc%gé ?qgthg%a&gr?/ﬂ 20 of the 3D

utter t Is In the close ate can be use

gldtggé% 'ﬁ:@b&é ;J'/soégﬁfo%@ Mb%gﬂtJ}PB?éhHé,t&{ Irle;ﬁ‘{t%rreza‘?fs?Jeeoij {hg?ﬁgerﬁ wing

e state, "therefore’’savin amount
; I ' b | [ .
“4BBEER | BN SLIG IS IR0, LU L6 o
@Tagnal C generated by the

W@@%ﬁ%%?@@%ﬁ@ﬁ@?ﬁﬁﬁgFgﬁﬁgﬁgeé ue, for exanple, the
[Odé%ggf '%@érﬁn?ﬁ@r ; 8€|4@I , in Js%}éle gﬁwbhgﬁ%elngsf Eath%%{tér%ris jocated

t hen t osed state and havin

wifhff £Bhted, cg\ilérfa%%ﬂgl é(grg'%g?og?cg)(/é)ls%ﬂ a?noccgcﬂ/?? @Leﬁ@{ Eel% g hIga’ftery

nore negatively of e ri

80 a7ob I an e B s SUSEOEReig e conc

and having erence t’heré
weldint COREE M1 RV RALEB L o Yo BP Bl s FOBRAU etectrciy
o e e 2l oot o R Bl BB T gl g 440z
10838 Eovpl Hlerk? 4195, by, Rae BiborfRid R bodeo P55 Yoy Reving
I3l PG E o AR SRS oZiBh 2pF tnd CEbel I CqiBH 40 ey nave
AR R i LA

codbsSo a digital high value. As a result, in an
exenpl ary enbodi nent, all of the output channels, X, Y

[o%%] Sé“ fsatﬁ %’%’g{%gﬁ %@ég‘?ih{%ﬁb ?’%Ii”e‘;’g{'_%‘%‘a{if_ﬁEgueersf‘idéﬁié‘ﬁpe} g(ﬁ\fer 4414
b bt P feifBd 80 Onool Ratficifhed & LRHLRT PSINRERN Ba for

utter so that“the poten ence ac
B2y SHESEE RS TN A2V Bl oo
BB e ol S ABIRLAYBr b0 BBk autiod oo
B0 HE Y TR st 1 R BB g s o
o8 0L 09 SN 780D Y8 DA e st on

oI o B BRI IR g RS oz

t4rer t rges e 1V rmnal . of '
of PR 4 asten opD; Mty TIERET Rz RERGIA Fo FRYR 8. # amotner
en%‘rﬁ@rlnt!lfegmln?% g%éet%h U4, to -12V. As a result, in

an exenpl ary experinental enbodi nent, a power savings

of approxi mtely 40% was achi eved during a normal run

node of operation, as described below with reference

to the method 3300, of the 3D glkasses 3000.
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10[ 00200] In an exenplary enbodi nent, the contro

signal C generated by the CPU 3012 is provided as a
short duration pulse that transitions fromhigh to | ow
when the control signals A or B, generated by the CPU
transition fromhigh to low or low to high, to thereby
start the next left shutter open/right shutter closed

[OOQBB]r | gBferdithdviio PRESE, |a$1féxe?r§5l‘érﬂ/%rmb“dd9ﬁ&ﬁ of 3%[991@?9@&sor 5600

Ref'erring now to Figs. in an exenplary

.nc@eeg@ MBRFow bEkY bBgs fiRe Seperthht .@rbrja,-frammo@d%cg{oaﬁ%aoder 5604.
3000, the 3D gl asses execute a nornal” run node of

TheR gl $MRoB368 intuMi QRefdbR EQIML S CPIREEH4A THR ndrrow band
% E, aﬁ G ggngratggeggﬁéhe CPU03012 are used ?C)ow an

pa§s°ﬂferr @boi %y%@érﬁbh@?}; ghd/bhBigh8fBandfdss 'ﬁﬁé}tth&hﬁw Béve a pass
controllers, 3006 and 3008, and central shutter

baﬁ@gﬁ.fa%lé fSF Shiing bRyhdhrdhbus éé%idé?é s.gha t9 B%%b%@hr@ﬁgh while
?t and right shutters, 300 3004, as

fnltérhh@fédtﬁﬂd Rmds 6M@¢bé’rﬁd BOSE. S gnal detected by the
si gnal sensor 3014. [00202]In particular, in 3302, if

[odzbg] Cﬁ’#aﬁ@%&nﬁﬁ?ﬁérﬂb&%eﬁth%e tb@ %&nﬁgyosmrnpne badhé cPu

has received a sync signal, then, in 3 control

11&@@@*% £81Bor fre dbU Bo1T AR 5D g%@gésah@bﬂ oot hssdebU

3012 are used to control the opération of the |eft and

[od2agt |r25§r1hekérﬁﬁlaﬁﬁeﬁwbeb hehe, 4t opdtdtictDOfe s?réw!al sensor 5600

central shutter controller 3010, to transfer ~charge

reézewe\éeae@.ghaefrbrﬁfé s@ﬂah far@ittshsBdeer i aﬁgQ&nelagO&Q%dm@ﬁt the

descri bed above with reference to Fig. 32 203] In

B S & hRdidren n | gnal C
Slgg1e|ner at edéba)éotghe HL?S% %?Ellel géﬁ%ﬁm%ﬂaﬁﬁaﬁ?@ﬁéﬁ 1g?|st al

[002@'1}‘3 i n @ii’é}ﬁﬁ]él‘y"@h%&'m@n? k! d; i%ﬁ%@strér%ﬂlm 8P%he signal

short circuit the termnals of t left and ri ght

tra%BMHe? 5806 %Qﬂ@ s%rﬁgl 84 5600NAcIL e LSorle Gdre fdafahé\{sgk?/oz that are

between the left and right shutters. In an exenplary

ea@%%@egg@%{ al dock3Alse $702. QAN Qlentt) ﬁ?%hb@dﬂ%’ﬁ?r&ﬁlﬁs oP¥ration

3012 is set to a high digit val ue ft

of PG TBhEINE600 2odbalibd 888PHIES7ADof dith RresiRKlby a clook pulse
circuit the nore negatively charged termnals ofy

5708  iheadictolb 56045 UhE Righal SEHERr %Bﬁi rS¢ deBoH: Fohb'%ata blt words.

transfer charge 10 between the [eft and rig

THREAUH:S 0g°11al 8r 56HE isCHM fd)lleagllygf&glvga'na d%E:@d’é %@hl%%o@s serial

short ration pul se that transitions fromhigh to | ow

da‘(‘é‘ﬁ@nsrﬁ%sn@ﬁg 6@ the Q%nﬁpﬂﬁsﬁlﬂﬁéf' éU@)@' SBybbd?ﬁraﬁ Hngrbsdté bRWords,

from hi [ow or Tromlowto |g As a res

tha%rasweﬂrmslo%wﬁ%nq%&u awqpkgrﬁy aﬁ.emaw tdhsHit dddecode
3D gl asses 3000 during the cycle of "alternating

t r dineld
3 AR SRS, ERbL LS4 3 TR B g SR bl s o

mbh:%eBYMte‘Prf fo?rYrQEelﬁh?rb%lta fr8e&hi¥sand. N F3RA&, tHJ‘u?J‘ of synchronous
exenpl ary enbodi nen a sync signal that includes 5

sepdll §§c§ tl’éﬁ@h@%‘dﬁsmtthé‘topéltéﬁoﬁ &k fthé%éﬂ%é&%o%mh%sbﬁat long

opened and the right shutter 3004 oul d be cl ose

bt §/0fdSHEE bs rédd qbfeql Ncl udes 3 pul ses indicates
é‘eﬁat to e r?%ht shu% ter should be opened and the left

(0654t eRerahpldl fbP % Blgo8an le&e nﬁ%msbaménﬁebsdgygr%m 5800 for

other different 20nunbers and formats of sync signals

L&t jnag
Bl 9yl sl it LROREL08 01 s

signal sensor 5802 for sensing the transmission of a synchronization signal from the
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[00205] If, in 3306, the CPU 3012 determ nes that sync
signal received indicates that the |left shutter 3002
shoul d be opened and the right shutter 3004 shoul d be
cl osed, then the CPU transmts control signals A B,

C, D E Fand Gto the left and right 25shutter
controllers, 3006 and 3008, and the common shutter

sigh@NtraRdrhitér 394.0, inl Bn 33@&pidrY SRPdIManthitE il a@Rsor 5802 is
across the right shutter 3004 and no vol tage foll owed

ad%g% t8 NBdrise - Bié- trarfsihiSdiory O t B8 EsynehioRRati tsighaHtoRy th«s'h esignal

In an exenpl ary enbodi nent, the nmagnitude of t

trahérgmewowl1bag§via§pédneﬁbr@ﬁfs0%$ewﬁﬁnéﬂnghtn iir_hwt\;i«sssne3ﬁ%ohnof the
3308 is 15 volis. In an exenplary éenbodi nent, the

ele@ﬁgﬂbbh’aﬁosgécthhﬁ FRsS R %‘téﬁgﬁv@é’rﬁbécﬁﬂeﬁ@, fh'%esiérr%fl ensor 5802

shutter 3002 in 3308 is volts. In an exenpla

THROLH PR 10 sbhSe RatinsMlsioras t hedtidPsi tsi
maghutter 3ot8zs in 3308 gy gontrélf?yﬁSQriohggg%rg?@?élgﬁgf fie signal

traf$rAiiBr P10 hAEnF QM pent HBGhaPnbibdISelGNinaRLY ﬁnﬁ% visible portion
F, “‘whi ch may

operational state of the control signal

of {8 SAIRRaghBd cRimueh as 16r BRrElhrdB 'gigpslg.erm! ary

nbodi nent, the application of the catc tage in

(003388 WOnbitaiib&f 58(ﬁhiét6d%rr%§§)ggu;%l§d @@;ﬂ@’%@ngyséfhsor 5802 and the

predeterm ned tine period to allow fastér rotation o

CF‘LhQO@b\eﬁlHlﬁﬁﬁl\é@Jéi 3b00N8r hbrHidng "t%_séyﬁ‘"chgniz‘ﬁhgn E@EEI detected

shutter. The 10 subsequent appliCation of the catc
by VLt 8%l RhEGT akd GaR¥RitRl IR & aliflR BYRARIFIb | to th
yti me period, prevents thng nol réculaels vvi%( hin ﬁe‘ ﬁi%g%nlad °me
cAyystals in the left shutter 3002 fromrotating too

far during the opening of the left shutter. In an

liar j i [ ] Ci
OSP4, ARSI ok ol g pone

oty S5 B0 08 oS0 L 0 B

X ed-adi e ; 0g.: :
R K SthgoBr o BieCBeloby SRl ayglipidral 0 dfithdy in an

exeBRy NemSEdinEAaANGIELT SarfiBhs Oh eI A itde %nfiﬁ:}r Lhapk of the

Fand Gto the left and right shutter controllers,

syiﬁﬂ'qg%i%%%nsgggal f’é?é’ct&ﬁ ByCRBGGha? Hehi S 58020 Ha?l llx% t%lcg’&ﬂrqodated

, toapply a high voltage across the’le

. o . al. |
S RO THED O 0 B e SEL Rl 28R e v

ST FERIFASO S  sg b8 lr gl By, v

anhgiu}o% H@hd nchfbn%ti%@i@ﬁél%’eyecmg%%ﬁlt d Sgomﬂé ggg;jasses

of the catch voltage applied to the rig utter

3000 rdalQarl Swidety Olrhds, 4 he@hs %%Q{zﬁfﬁ@%%e %rﬁ)cggri snhape of

catch volftage is applied to the right shutter 3

thgﬁ%ﬂtclﬁr)gn&gﬁgﬁ %‘dniap@e%?egctggttégl Ti%ﬁﬁr@nsgr t‘5@05’ewirl'i Hhafite the

control” signal I'n an exenplary

operRRAi TR 3D hRes@Pddocat i on of the catch voltage in
3310 to the right shutter 3004 is del ayed by a

et i i = i . to.al: . e )
(022! SR fffjenaSfor BEARAbPaElingll SGRIPh, pormalie the

amhHRudd Qﬁl%/orsg"lébg‘?ﬁ *theﬂﬁ?ut%@ﬁﬁ AHE BB, G b fin Hiollowing

catch voltage, after the expiration of the

UB OedReE Nedydd §?49%%d49%;659r9@me@!9§7k§§, 52'76’:%%,9@8%14565 and

wthin the Tiquid crystals in the right ut'ter

6,57 2M3 Ofrfat Eﬁglﬁgﬁesfﬁr wHidh! &8 TBEpBREH Ml By Fefel®BL.  The

shutter. |
-67-



10

15

20

5exenpl ary enbodi nent, the application of the catch

voltage in 3310 to the right shutter 3004 is del ayed

by about 1 mllisecond. [00207] In an exenplary

enbodi nent, during the nethod 3300, the voltages

applied to the left and right shutters, 3002 and 3004,

are alternately positive and negative in subsequent
distlesieés bhd/osteathinge ostreigs B30 Pattmts 3dd(bd corpsiAed irt @hole, or in

prevent damage to the 10liquid crystal cells of the
part,efd irapemehglll ehu tpeftn bOAROSjormalizsr EBB4.Meirhew 38Mplary

provi des a NORMAL or RUN MODE of operation for the 3D
embbdisens a1000a pOBIBRAf MRef Rintiicr@lityowf tie MopHaliz8P 5804 may be

36, in an exenplary enbodi ment, during operation of
impléraertly By &RsEBU 3002, the 3D gl asses inplement a warm

up nmet hod 3500 15 of operation in which the contro

[oogigInalns af exBmplary Rmiodite® dhés r@emaliaf 8By maheaiéd r in the
3012 are used to control the operation of the left and

altdrh@ive, Fdteive @he @B b@ichironAB6n 3RMaBRSH td Eighginddnabr 5802
shutter controller 3010, to in turn control the

and® BEju&tthe® ampfificabién bed/br stablizd Bblpeak it pedicampliiide @MHe incoming
3004. [00210] In 3502, the CPU 3012 of the 3D gl asses

syrfoRRsHiitib® BighalPRV§Enepite Gdn bIBUBERIAA] tBAIAISSIASR taAsmifted from the
exenpl ary enbodi nent, the 3D gl asses 3000 nay be

nofeNRéc@d the GRU Be12.byh an kermated edbliRtEnd tRO\BFHU 914 and/or the
switch, by an automatic wakeup sequence, and/or by the

CP&J 8@l maehs SlibsBili<d Bensiusgd m aitiof t6 A6 CHLOBEY2. I n the
event of a power on of the 3D gl asses 3000, the

[002w] t ReFerring @dwad Figd @04in £ estdifdiat) <ol bdFRsnt Y nofrRdlizer 5804
exanple, require a warmup sequence. The liquid

incfids bajaircédntrsl @iémehesstBl bk amplific? @Ad pakd cdA8itonird ldent 5810
do not have power for a period of tinme may be in an

and BAdghEHbhigatRhain®litudeGhdIshhpé brdcBesikduhiB8d#. of the 3D

gl asses 3000 detects a power on of the 3D glasses in

[00348P, It BeexbhplacPonmbREimeS, Bk igaimabdhtil ckPhdrABB06 I rgEN s and
to the left and right shutters, 3002 and 3004,

préc@8HCth \9hshrohifat@pOftput! digriaid pRxeisal By WeeditalisBRdYr 58bP&Ind a
vol tage applied to the left and right shutters, 3002

gaiNthofetenti SigRAIt Rrovaderd byete edynehidAzhliory arddlifude and shape
negati ve peak values to avoid ionization problens in

prddéesih%q Qiait beap et gneeé lah sttenlBRdSEMpBGtesignd Tor@Processing by the
exenpl ary enbodi nent, the voltage signals applied to
anighfier #fdtpuitRttontigibhing Blehiept 5813002 and 3004, nmay be at

| east partially out of phase with one another. In an

[oEeenPliakY «xahpinTeribodpidht, ahe R@IDNfiGT arﬁchﬁuly@ lcbAdifoning element
signals applied to the left and right shutters, 3002

5880 Chreétides HRY sigRalbliBin By ke RAINVESHTIrR ldhéht VBBObABEgeHFate a
a peak 10 voltage. In an exenplary enbodi nent, other

nofrR&IiFed @fnaredrigion Sighaios trammifitg &P Hel GPU t3p12.he | ef t
and right shutters, 3002 and 3004, such that the
[0d350yi dn CaY Sh@mpiay| emBbdibfeat, StHet tspstenarsBop! &f €lodditiching the
definite operational state. In an exenplary
syREABEEAMRATsigrah@anpBlusein B8 30fglidies Ok A® cvizgp@l s to
the left and right shutters, 3002 and 3004, causes the

[0GIBAY t RefFertifig PBRNoIGs. H9RBBd, B Ah BkerdblafyhexpeaRRnial BRbBEiment
at different tines.

of the system 5800, an electromagnetic synchronization signal, having energy primarily

within the visible spectrum of light, was sensed by the signal 'sensor 5802 and/or
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15 [00212] During the application of the voltage
signals to the left and right shutters, 3002 and 3004,
the CPU 3012 checks for a warmup tinme out in 3506. If
the CPU 3012 detects a warmup tinme out in 3506, then
the CPUw Il stop the application of the voltage
signals to the left and right shutters, 3002 and 3004,

procBssza(s . C?enerate BOfigheB bod D frras RIEdIGH b tRERAM EBMRbl 5805, In an
3504 and 3506, the CPU 3012 applies the 20 voltage

exsth BB skpbAmbhRl ERbbdimeAt, tHedBpmhgé behs syRéHIeni2atdn3Rhl 5902
for a period of tine sufficient to actuate the [iquld

rarigedStréth 868Ut S1 ohvt e 1SWUbESK-fo-pddk. aNne¥eMBlefiptary experimental
enbodi nent, the CPU 3012 applles t he vol tage signals

enbedireat, lied Elgﬂé‘ldégOQ@VHs thE bicRESsedM\PRe 3Rt b 5608 toJenerate

period of two seconds. In an exenplary enbodi ment, the

Qgﬁqu rgo0Y 'YBO frahstigsieh tb Nke wAliRgeasd gn@lescoﬂembmﬁ& §690. In an
left and right shutters, 3002 and 3004, may be

exdpl4fl éxperimBn@NePKEHRIAL, Yheeéﬁhﬁﬂba@ﬁf the lsfpiat 59’@ V44 up to about
period in 3506 nay be two seconds. In an exenplary

1 RO aAATBREmpl ARy XPBAHhEMED SHRSHIMERE tH sig e 59(547\7vés then processed
vol tage signal's applied to the left and right

by%éiéhFl‘if%r aRd BdisaRendifiing 580 ReyHerAd S%lg‘h%l SRBIBF tradidssion

and the tinme out period may be | onger or

to &réoo:p@ 301N 1R8n %X@rﬂ'ﬁl'aﬂf ImBERRS B amPitléd8r thb es.g'ﬁ%t besk was
3500, the CPU 3012 may open and close the left and

up'tb @BbusH béﬁ( fo-petikO02n aincex3Riptary %&gé\'lrﬁérftéle feNdigis"5906 was fed

than woul d be used for viewng a movie. In an

ba@%%rmeaé’y)ﬁcﬁr%hﬁghémﬁhphthﬂ‘e 35@%ha%@%rdb@%§ ﬁ%%n@ssm@k& enerate a
appliedto the left and right shutters 002 and 38

fedipabOtcoptrbebiRLe 59@@' f8F GrafBilssRA A% antnl ¥orth | éa)st hein an
warmup time period and therefore the I'quid crystal

exBfblaby 8kpdrittentd) Wt ot &Ry theCi@BHBaRPaMS! §|§ﬁalt5@)@8%§§ 5 &lowly
warmup period. In an exenplary enbodi nen
vaWidibc BRhAed 3500 may occur with or without the
presence of a synchroni zation signal. 10 Thus, the

[00EINOdrh350QheT eyérﬁﬁgga e\%\&%manﬁ%@odafmérhe oPPRE ALy QEm 5800

for the 3D gl asses In an exenpl ary enbodi nent

deA{dretrateiRh&MBBLdyaRnt BEn WRLEY aﬁwkﬁfa%n&ﬁgﬁd stABﬁ.zé%e peak to

gl asses 3000 are placed in a

Mo fheORHsBY | YACHIDRlZARY, §iBRA. | h
netEati?d 3300. [8002f4 él%e?errlzng nolgv to E@gg@ﬂgag §xperlmenta|

reslmséaa tr@méwryofew@%éﬂe BBoO, IlstrAfbdt e dieécr%%rvam @fér&f.ces to
t e 3D gl asses 3000, the 3D gl asses inpl enent a neth

%@ 54, 50BE53Y, Isgaahaw@lmehhsx;;éamdr ol signals A B,
E, Fand G generated by the CPU 3012 are used to

[o@%r?grq&ef&nﬁ oKV & FR8. 66, ddacanf bbb aé}ﬁekérﬂﬂégsé}%éd?rhent of 3D

rollers, 3006 and 3008, and the common
glfé&@% 6000 &Y suBRERtiallyddémtichbIhe 8D Ocjéégseg hgo@esgcﬁbé@ Bb&Ve, except

he left and right shutters, 4, as a
adf iHGe4tb@BeRfy t he sync si gnal recelved by the 20si gnal.
sensor 3014. [00215] In 3702, the CPU 3012 checks to
[0§2ﬁ1 ' flntdhee)?éh’ikﬂa@'éiﬁ@cldqugﬁt HeC 8D Ryadsbe 6§0(93ﬂud§etﬂéq’éﬂ shutter

is valid or invalid. 1f the CPU 3012 term nes

solzathetrtg%t §D{Lﬁl€érsl'8@ﬁlathe'l§t érmf@r bgntrcneﬁ?éb% tﬁeh@%tfsh&té?wmmuer

applies voltage signals to and righ

1golsumeecs’u $ONR aﬂBQhegQ!Phﬂ:%ao;ﬁurﬁﬁ‘q s%@ cﬁ'tﬁ’é %ssg%%ggg igmuding their

3704. I'n an exenpl ary enbodi nent,

Ccff\,@gg brfihd Rntdupaligf t and right shutters 3002 and 3004,
i 704, is alternated between positive and negative
peak val ues to avoid ionizatioggoroblenms in the liquid
-58- crystal cells of the shutter. In an exenplary
enbodi nent, the voltage applied to the left and right
shutters, 3002 and 3004, in 3704, is alternated
bet ween positive and negative peak values to provide a
square wave signal having a frequency of 60 Hz. In an
exenplary enbodlnent the square wave signa

I .y
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5 an exenpl ary enbodi rent, one or both of the voltage
signals applied to the left and right shutters, 3002
and 3004, in 3704, may be alternated between a zero
vol tage and a peak voltage. In an exenplary

enbodi nent, other forns, including other frequencies,
of voltage signals nay be applied to the left and

[00r2'59f‘t TR WD %‘Ia%seé”%@@() IuRO@4sighdl oMb 666 NMEDA stib\Rantially

l'iquid crystal cells of the shutters remain open so

sinfiBRto HNe siR8I sétsof RE1818r HO 38 gRssss PEHY) rﬁ@d?fle%eﬁn include gain

normal |y through the shutters. I'n an exenplary

VA
ol g a0l SOl g, RS 0 e

pr&%§§ﬁ§ gshe fHavtd %béraBI? RPied E&%&@tormnérnw hf‘n an exemplary

application of the voltage signals to the [Ief

entaoemerﬁhtﬂet %éocé%aerarm ?»@gaﬁtTe:xgs gg%ﬁumﬁlst hewggﬂ%ﬂ,wm

checks for a clearing tine

inte ;?edd&tceﬁt §orﬁm€k‘?§t‘l§'a%nléﬂlé“?ro‘?r\“'reké‘s ﬁis%meh&enurt be &BHpnary
12 will stop the application of the voltage signals

en{b%dﬁtlﬂé?ttSthé‘trﬁtérroﬁont%qgrzuﬁnéja%g%erétﬂ/ @%&@Wmo In an

then place the 3D gl asses 30 I nt’o

ex@RBlLAl ERBodib2naNhe»ReB! dbde W@ﬁthg‘?&?nal sBRs o Woabl .Qeaeébue of

the clearing tine out may, for ex be up to about

deeechﬁ’é‘ El%c’ﬂr&’ne&f&tz |§>rg nglg [hQQ.%a,%meBHénts h@ NisIS R AL,

nbodi nent, Tf 3D gl aSses not detect a

[ooa%bt d |§>§h¢8£é?ﬁbl§@t éRBodiingRel the tdw cHRtYol gholggigeéf%ld effect

de of operation and |nplenent t he met ho

t hggtgtﬁ@b nmode of operation, in an exenplary
ey g di nent, both shutters, 3002 and 3004, of the 3D

[0(9255)'?3“:??! a%ongrﬁ&QRf' BmBB&MeRP thBaim En@r B@gﬁfsecﬂgnﬁ ing 5810

norimal 'y through’the shutters o asses

inGARITPhR hefIBALI ARRfiersd u?én&wtrééiétoééo'ﬁza% 'R% R6, R7, R10,

applied, alternating positive and negative,
l$100 t (=S
N e

ba?r'ié?}toﬁ’odes5[91 The constant vol tage could, for exanple,
be 2 volts, but the constant vol t age could be any

[Og%d"ﬁﬁét eIHOArF @%EIHI('& |Fn%n Qgﬁ)n&gne{n?ﬁﬁﬁfeeagnd/ shhF& processing

rs. In an ary e shutters
5839‘%?@(%1 NPORQ4r thfsto“@ﬁOQDré%Wem@d)% 8'?%&@1”6% rénﬁlcgﬁécltors
until the 3D g asses are able to validate an
CENgAY e HEN S|gnal In an exenplary 5 enbodi nent, the
shutters, 3002 and 3004, of the 3D glasses 3000 may
[0634chT NALA) é’xeﬂ'%ﬁ’éfr%%o@’n@b?ﬁ @rin d’p%tﬂonl'b@?lb@gb%t\gs £8%000, the

user of the 3 asses to see norm hus

sigri%f sgﬁéc!?%o?_7r%gel9éso¥lgﬁﬁ§ f%n‘f‘?&é‘%@nglf tr&i}sﬁﬁﬁ e d %lcgtemgy, for

operatlon asses and t ere y prov

hiiQREficH 444 éBP%‘r%h

Flgs 39 aﬁ% qm-{n an ggenp ar %%ﬁgqﬁgﬁ?gﬂ%ﬁ&%ﬁgmgtheBD
| operation of .the 3D glasses 3000, the 3D
g£¥£$§%golnplenent a net hod 3900 of operation |n whi ch

[0 émcqntérplexé.'ngeﬂl %mﬁod@en@ dikin IgE?pé:raﬁ’cﬂ'Fjopt mgtagges 6000,

the CPU 3012 are use tra er c arge

QMUe cSitid e ?sgﬁgo&t%qhg’%\éto LiBaSH2, it P?rtlgt[ﬁyr 30 ]%xe%xnemplary

determnes if  a valid synchronization sl gnal has

erﬁsaﬁngﬁtdwhxn trl&evoﬁb@@?.t RO bf 9t whidn it iR mygﬁgér%ss C13,is

determ nes that a valid synchronlzatlon si gna
e c Vil apal 0 t
OR2RI00 12 UFE°HE erdY " BaRA0AA, 0P B Bhad0dde (PE BRI ot oot

of a short duration pulse |astizyg, in an exenplary
enbodi nent, about 200 ps. In an exenplary enbodi nent,
during the nethod 3900, the transfer of charge between
the shutters, 3002 and 3004, occurs during the short
duration pul se of the control signal C, substantially
as descri bed above with reference to Figs. 33 and 34.
. 20 [00220] In 3906 the CPU 3012 deterntnes |f the

- " o s " T
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20

25 [00221] Referring now to Figs. 30a, 40 and 41, in
an exenpl ary enbodi nent, during the operation of the
3D gl asses 3000, the 3D gl asses inplenment a nethod
4000 of -60- operation in which the control signals
RC4 and RC5 generated by the CPU 3012 are used to
operate the charge punp 3016 during the nornmal or warm

atidHiafides AefthepRitage on e §8 SPQIbESHGEaR0Q1@Sturns on and
described and illustrated above with reference to

corfdugts- patof thé, cudtent $r5nﬁgﬁbt3€d|odeﬂ Déqg%ro&mtrgoél'))sgt%uatmg the

determnes if a valid synchroni zat1 on si gnal

snghﬁQﬂJt dethecieb Bkde Im2. sTialitp§eas8korr8341 dbfec&htﬁe (l:l%émtude of
012 determ nes that a valid synchronization signal

thehr@§ul¥?r‘f§38utgﬁtt SR rohy phdis dRida e aﬁ@RgﬁjQEtﬁetﬁ%gﬁltéid%ecghhfggegate of

U generates the control signal

Q1f)9'id%t§6m£b Eﬁ@rduﬁp%t QIE;n§Ir¥FUrﬁ FH&BQMQ‘%%&QU' ses. -[00222] In
an exenpl ary enbodinment, the pulses of the contro

[OO?BQ]nah R%xéhwéwmtﬂe%uﬁm ARRIgpelioR fof tHReD b%@§é§é®b if the

to thereby transfer charge to the capacitor Cl3

sngHéltddt of A8 p‘%foedlbdj@bz%"s%iéeés% a?ﬁ;n@fdet He 6RARMRM fhe amplifier

predeternined level. In particular, when the control

an® baRal coRSiftosiMg tseh@sm&l@d.ag ooVl et irms.ét&a@%@t\mn sfdh a big
connects the rnductor L1 to the battery 12

swrngsmts e.t PhennHE g Vditadt f @e EH\?H&Y Jnaognléeh@or#aﬂfohﬁbyss1o

en when the control signal RC4A swtches t

inclldgy tY\@'fl'é@j effet&?trgﬁ’é?rétgb’ Q4 be %é’b@?oosﬁ@ﬁ ed1dPphdiet %‘ﬁ a_Plﬁ)lrJoSprlately

i nduct or is transferred To the capacitor Cl

mddfted R/H|t§geess al i@ 50h160 @hidh vﬂ%n%r‘ét?ly H%lsleyan appropriate

transfer charge to the capacitor Cl3 unti

poRi@hed?tthélcuﬂ"éﬁpﬁ&Ntth%uPﬁF@de %] S:Jté dr@@"?d‘ej' hds, |n an exemplary
predeterm ned | evel n an exerrp ary enbo

BRI, kg BbeBidn 6PIRL I GEssHat t
acr 0ss 't he gaggm tor CI3 rgaghesddogztl\ﬂlg%) %@'bltage overflow

at ﬁ?é%ﬁkh%ﬂh%%h@%ﬂd F&S& &Q‘QﬁronhB%B%thégi@at&W?@Pgnalﬁtage of

a control 20 signal a resSult, an’input s

thé?&%rérﬁ 18 WP BISbtH A RD A HR W drddeel h ik ftr%ﬁ@% of\go. As a

the potential across the capacitor C137I ncrease

refRl FHeCrléE@flm%W@ﬁé] théxes RYrERLLRkd ?&fh%sémﬁlﬁ%h EGIEE @bnditioning

C13 approaches the predeterm ned val ue

58% MilEndPbvet vk Sthé ep&awémswerre 5 é&%@hmﬁ@ﬂ}a&o&g

t he magni tude of the input control signal

[0dH898. 14 bR eQEHp%%lgmggalﬁ{em %nsfopéﬁﬁoﬂgmetétg%laggeg 8600, the

i nput control signal RA3 | ess tha

mlé’r"o%’rﬁFdﬂléﬂUﬁ%@n%%Pééethe ifpdt réi’gn%uNgQ%ddlﬁ %fﬂé‘AJé?ém{uﬁ@Fr there is

the nagni tude of the input ‘control signal s |

antj ﬁ@ﬂmﬁae R QASS. O it sbntlide s LB Rminkd ha@gg&né&gﬁ%g&epulse

stops generating the contro S|gna

is Q*%gﬁc F@I%é‘ kdr, o(gfehﬁgttﬁé‘r@f Sluttef 156 ee, ﬁeo@%csmghwvens the

ops I'n an exenplary enbodi ment

mo‘E‘ﬁ"uk@@yﬁ@%glsgaM 5’92 'pmee?:‘net ;%is@ft |9elgfggﬁg%gfb%m?oller U4

duri'ng operation of the 3D gl asses

deRehRids! thak tﬂ@%éo%uﬁé 99nc pRge 132 s gﬁkd?&§%fdrf3b§%ﬂin§4ﬁap.bﬁ{ hutter

enbodi ment, during the operatio sses

18880¢hent the r?h@rcﬁbﬁt?&%? oA RTBR! inBoriRb Wc% @f ptlse sync

operation in which the control signals

pufse. GThLBAﬂ‘le RicfoRRtoRFU8E8&IRE 8Kk P%?E\E\egogj i1:)31@%95&0?d'ep(re)r/ate the

used to determ ne the operating sta
tched to an

|e@§Qj@%ﬁg?§$§ﬁ§989b@ﬁéﬂ?o?&ﬁ@ao c@ﬁg%%?¥® eternmines if

the 3D gl asses 3000 are off or,en. If the CPU 3012

determines that the 3D gl asses 3000 are off, then the

CPU determ nes, in 4204, if a predeterm ned tinmeout

period has el apsed in 4204. In an exenplary

enbodi ment, the tinmeout period is 2 seconds in |ength.
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[00226] If the CPU 3012 determ nes that the
predeterm ned tineout period has 15 el apsed, then the
CPU determ nes, in 4206, if the nunber of
synchroni zati on pul ses detected by the signal sensor
3014 within a predeterm ned prior tine period exceeds
a predeterm ned value. In an exenplary enbodi nent, in

[00%@16 |rp5.e@9érﬂbn§?16mbeam@ht tdluFI‘ﬁ% BBE&/a86h | bﬁtrfé 30 YRsb&y e@d‘b the
se

that has el ap since the recent replacenent of

miéB6orfiliéc Uy fLidBer %Q{\QQ%ZJH adbitibhe BEESb fat %rng'bleﬁsthe 3D

that the nunber of synchroni zati on pul ses det ect

gldsbés 80@R o Jﬁ@élé%rveﬁ@fltﬂe%ﬁ@ kigna P hedpleeEm fBregorﬁé 't|9're such as,
time period does exceed a predetermn ned val ue,

fort @), if tHe #e8%r BeRendt BSkE 9@/5{/ Pon® 'tﬂar‘@’rec!%oﬁsof%? incoming

short duration pul se, in 4210, provides the contro

Syﬁdrg&ﬂian%@?\g[ a short duration pulse to the signal
sensor 301 and, in 4212, toggles the operationa

[00Y6a} © Réfekring rfiNtd Plg. 85, ar$ UAbian eRB&iBent of a system 6100 for
respectively. In an exenplary enbodlnent ? t he

coRditidHing 8fsy ﬁ&ﬁ@h&%#ﬁ?h&%rﬂk&éﬁﬁw fiRt 88 sQé/ 1bh‘e18605) 3000 or

si gnal” sensor 3014 hin a predeterm prio

600 FRRIURIRE ks g BRI &RU2 ForlicRSRY ﬁ{é"{'ré}%%lé’s%r{f'& 'a %}Jﬁ%ﬂromzatlon
this may indicate that the remaining power In

sdh@tﬁr@rﬁ)fhelﬁgnélf’tra'ngmitteﬂ Q9828 ar%ié?ﬁﬂéfé/ éfn]?h imért, S FPQYD 2Hsensor

012 determ nes that the nunber of roni zati o

5892|||33&fapq=§it BGeRse e tHRmidsinas 5 ﬁro%%ﬂoﬂ‘%gnélm the signal

predeterm ned prior tine period oes not eXcee
traﬁ&rﬂﬁl@? ef o mﬁdmgawﬁ oM dréGontiRahty' fh 4tﬁélowsn8{ oébﬂ%ﬁ of the
the control signal 4 as a short guratlon

eléclﬂ-%rr%tlgﬂé}ﬁ;ls pesigar 3014, and, in 4212, toggles the
operational state of the control Si gnal s A and B,

[0('5 nge(?i ERENoraN d s faRfedt u&l@h%@%ﬂe@%ﬂﬁ%’st %rm:%ment element -

er of synchronization pu ses

61@2 98 pef®hs B5upkétl do Whe BigRalRsdisBH8BES EnAS F&ﬁ@fagﬁgg@ the 3D

peri od does not exceed a predeterm ned val ue

glddabs 308 idr REHEHE lﬁ%athraﬁgéT?f éHJ‘QnP%WéﬁRp?@ chilfast within the

battery 120 is not | ow. 02 I'n an exe

syﬁEﬂ?@ﬁ’iké’fﬁ)ﬂtmgr‘iah Qeferidy B)aYHeOQ%;ﬁgI seRSorCoH trr?rl\snﬁftlgﬂfﬂhez nbrmalized

and B toggling and the shori duration pulse o

I 0
VARTHSNEN 983 S S OMBRIRTre RS54 il 1515 e oo

suﬁhﬁ§@gfmeéﬁﬁﬁb|ﬁHB&ﬂ&1khﬁ@%ﬂﬂJéoﬁPrat'0” pul se of the
control signal E. As a result, In an exenplary

[0@236"?dI IRt exeﬂrﬁ)lérp%nﬂ!ﬂ‘rﬁ@rﬁsthe?lgg ﬁ(gg gg@gﬁrgsﬁé@/ E%JSJSQOH and

visual indication to the user o

cohiPast dnREndeAyet elcfiBht B OWinthd QDgIJsggs P@dd @r{ﬁén&gsoth%%bhlg%f the

by flashing the shutters of th asses open

305 BRIsbedP & 506ke0hnd ipiEesd %yﬁéﬁr&ﬁﬂl@h% naﬁt}gﬁé B by the signal

providing the control sign rat

tra‘?v%'r'ﬁ'%rt 910 heavigdR8peRéht pré@%rﬂﬂnahtpy 2 1Re Qﬁﬁ@ tpgrtfoneof the

S|gna sensor tO search et'ect synchronr zatl

elédtr%ﬂﬁ%yﬁe@% dedfuinhe 20duration of the pul se provided.
[00230] I'n"an exenplary enbodi ment, the toggling of

[06387] C FUERihg Ho & ﬁlgABQnQn ?xe %nt rtgn#lﬁlgntp&o%( %t@& 6200 for

the short duratl on pul se o

wéﬁH%@@ inBGes BHtatﬂp‘?ay Wls@Qg ﬁﬂ?c or é’%oztaﬁfegég#gttigéirﬁgges for

to remain closed. As
th€ HAOGh ARG, efeRCorShUbLS AR 2 30 raE: | 8
vi sual |§d|%§%lon to the %SQQ%Eer 5§9Sﬁgmggﬁéﬁgggg?ySUHhce
3000 that the power remaining whthin the battery 120
is not |ow by not flashing the shutters of the 3D
gl asses open for a short period of tine.
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-63- [00231] In enbodinents that |ack a chronol ogi ca
clock, time may be neasured in terns of sync pul ses.
The CPU 3012 may determine time renmaining in the
battery 120 as a factor of the nunber of sync pul ses
for which the battery may continue to operate and then
provide a visual indication to the user of the 3D

62@4. aas@ser I @Pstb E208shiad Ivdanahd Bubkssess 1640030engot)A4 6000,

open and cl osed. [00232] Referring now to Figures

whith- @8y or & neX 88RLAKet BEBINEY ' ccor@BRcOWIthDhE t8AcHiMtE of the
3D gl asses 104, 1800 and 3000 include a frane front

embB@fents HIFigk08844 0th, thér‘ég?boﬁtﬂfﬂab@ peAHAR theABH afd tightteye images
tenple 4408. In an exenplary enbodi ment, the frame

to be prebertdf % theusiesnd fight €988 60he@séCUi try and power
supply for one or nore of the 3D glasses 10 104, 1800

[00286] 3H08n eREmBRBF EinBEEIMRAL \tRe p?cﬂé’ctBNGidEeﬁwag%i th8 commercially
right and left I'ens openings, 4410 and 4412, for

avAiRbRl nexdshmstru@Bhts 281 DL&F brdjStos hlst ﬁﬂlsbéj@é&)ghﬁéﬁl by persons

above. In sone enbodi nents, the frame front 4402 waps

haahgané@ skriMtAe ahdHe T&RE HéfPdAeR8BRDLA §rojdtidd operates by
4402b. 1h sone enbodi nents, at |east part of the

dividl b Projeétbedih b Hf QtpdthRtwéerotrsier andGpnt £30BEARE each, with
I3000 glﬁreJ housed in ei?her or both w nggpg44og§ and

syA&iéRZaton [302 Ssthing MhBlgie YErR] alir-tieh 8tk IRits, bdtl8ert &Rk data
and |l eft tenples, 4406 and 4408, extend fromthe frane

trahE@REiIoA40 BRdmaRRérl GRaddsdfiR the 440 BAd it 246837 RN Jiewer are
each have a serpentine shape with the far énds of the

pré RSN RitE1 Y8R GAH §nefhiZRGeRPkIst BARIratingh®L 3D glasses
respective connections to the frame front. Inthis

3008 RE18ken BGT & righeliewRarshuiést he 3D gl asses 104, 1800
and 3000, the ends of the tenples, 4406 and 4408, hug

[0GIHd] ANk ah%lxgmkafénpérﬁs&diﬂentt, B TS0k ISsthRdhts (NI"SSBLP projector
enbodi nents, the spring rate of the tenples, 4406 and

4984 1LhiPDDA tiBY, shdiemapidiRdra eng DU dr§jebitp syBRA.NY
mand ?Jlept ﬁgof ?Ecg&rli dégs, 44065 and g408a‘%r Jgont rsglle t he

[0670] N0 ladt Serfdfary BRWBdInENE tHESHnSHroniSAR SEHRAIGERMAS by the
do not use a doubl e bended shape but, rather, use a

pr%’EEHBP 6262 fn‘éﬁﬂe%'ié&r’é’ﬁ{a@néiﬁo@nég? te OB predbRHERY within the visible

ferring now to Figures 48-5 in an exenpl ary
speppadi nent, the control circuitry for one or nore of
the 3D gl asses 104, 1800 and 3000 is housed in the

OBATE (1l b ot otk g e o

FaEAdHES SR antia Bt X AR S 6tRadha’Rby b pResbi Boldiéy t
Fxbgtterf&%goagf the 3D 5 gl asses 3000 isyprgﬁﬁdeaﬁ ol to 2

cIS LY, U Pty P81 HRBvorR 5208 §of Bisbufifg &HedSD Wna%&etd tbrojector
W ng 4402a, that is sealed off by a cover 4414 that

gdoacl udes an o-ring seal 4416 for mating with and
seal i ngly engaging the right w ng 4402a. [00235]

[0BET AT Mihnh &nfidh RibotPren®, thé @%Is?teﬂ%.?@@b@mrfmp&@apté@ﬁ) provide

battery is located within a baitery cover assenbly

stgbmfé# dNe GOMSe &%élfcﬁqawin%os@forha&se i) Qe IsRie; BRbI&GLOAder; 3)

cover 4414 may be attached to battery coOver interior

HRSrbBYrd: T19TpBX MBIy, Ahd BR-BQARVRWELES NSdingONiR&hS |
c:4417 mary. s?ip(?% out ”fegf om co?/ler iI nteri Ior 441?%00 cond(a)((:etmp an
erRb&SEhC teY system 6200 is further adapted to provide images to the user of the

system at the rate of 96 frames per second ("FPS"), 120 FPS, or 144 FPS.
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fromthe battery 120 to contacts | ocated, for exanple,

inside the right wing 4402a. [00236] Cover interior

4415 may have circunferentially spaced apart radia

keyi ng el ements 4418 on an interior portion of the

cover. Cover 4414 may have 15circunferentially spaced

apart dinples 4420 positioned on an exterior surface
00231t hRefedN®) nok @PR3<€] 63 BndB4EX6 BREASINrESHSHIMEBR of Lrojection
[ illtstrate in_Fig%res 49- 51, the'ﬁ%ver 4414 may g@%’ |
disPRjihsilent 6800 FcRided akedatidr Aghtthdduldtdc IS8 SspaciRbAll 2 hay of

of projections 4424 for mating within and engagi ng the

ligli FkiBRitcH4 268081 Vi@eif ORIvidUal 1ight SmEBRIMISTs: il RRe CAVRF of Tight
20 4414 may be rotated relative to the right wng

motitests B305 NRsdRe 94 %R TohBdporkRRPtA MRS frof’ @nﬁién(%ge being

cl osed (or |ocked) position to an open (or unloc

disPR§E Ib9Mhe By dyBRnT88HO.OITHe Acal bff it reko8f
PRy 3D9g|%si§$s YR 800 and 3000 %yg@&%tg o may, for

exdh P8 inBRdE BVdidiRN ARdHb rdrof @é\/i&f‘@@%"ﬁmth @heh [ight T Rator being
4414 with the right wing 4402a of the 3D gl asses 3000

» B2 ok pet s Sy B 08 AP L8l

in fRETRFalyl R UgMaMbduPatbrs G308 Gire Alcr8 GBI IRJhY rrﬁﬁnmﬂrgfqph} £Em3 light
si gnal sensor 5600 includes a narrow band pass filter

263 ttRindySbORBHGEY diPIERH bP ] h
SOsignal seﬁgor g%d%ﬂ%n turnris gpg?g%§§qg§&%$§g6F€ga&M5' A

cofBlaB&04bf thBeren8se@WghpndnPass Iight hidduRRG iﬁabhebﬁrréyn of light

anal og and/or digital band pass filter that may have

I
md¥fetors 8309 pfddiubabhRiniYe ddRfeRbdidi Pgnﬁﬁ%ﬁggus

serial data signal to pass theret

(0027l €TA Eshtrr 39 Jo%FB?u’{étQQtr%%a&lf&%ﬁfSF% 6@9%%3?ta¥ig§2tﬁg]array of

In an exenpl ary enbodi nent, the

. | . .
SISO b ST, 1 v

63b8 Ny EX&ITBleAMY 28rHRPEhATERE 632! Wik rﬁa%ﬂégggnsa&a g%r gperations

signal sensor 5600 10receives a signdl a si

subh @8Bhidrig 2808y inplt SGnAE B dRyitdI, GKV@QEMFE@%, alﬁthb‘?natic chroma
e, e the

signal transmtter 560b may, for exanp
coRtr8NalitohafO bt kifdr, éﬁc{)so [dPB284 bhin lifhuBid€ SIIRLAMPhe front end unit

enbodi nent, the signal 5700 transmtted by the signal
6325 may then provide the processed video signal, which may contain image data from

multiple streams of images to be dispiayed tb the controller 6320. For example, when
used as a stereoscopic display system, the front end unit 6325 may provide to the
controlier 6320 image data from two streams of images, each stream containing
images with different perspectives of the same scene. Alternatively, when used as
multi-view display .system, the front end unit 6325 may provide to the controller 6320
image data from multiple streams of _images with each stream containing images of
unrelated content. The controller 6320 may be an application specific integrated circuit
("ASIC"), a general purpose processor, ahd so forth, and may be used to control the
general operation of the projection display system 6300. A memory 6330 may be used
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(9)]

transmtter 5606 to the signal sensor 5600 includes
one or nore data bits 5702 that are each preceded by a
cl ock pulse 5704. In an exenplary enbodi nent, during
operation 15 of the signal sensor 5600, because each
bit 5702 of data is preceded by a clock pul se 5704,

t he decoder 5604 of the signal sensor can readily

to g%?@ﬂﬁaé@é%ed%ﬂjembé ARF Lsita, -QﬁHs\/anéng otHed r?r?ft)rrf?ﬁﬁ)r lsed dn the

IS a to readily receive an ode synchronou

di il of§lad st ransmi ssions fromthe S|gnal transn1tter
SE%Bn@ By c%ntrast Iong data bit words, that are

[0(?7??0 MsOMastRatdRtiA £ ﬁé ' c%ﬂgollé 0535@/ %eﬁfa ]440Yudee a, sequence

|cuIt to trans t an deco in an ‘effticCi

geﬁé‘\%{d?r%gg rtcfheﬁ%rtﬁﬁléhgr%tormggegr% & puldaSuial rgrqghulaiilon (PWM)

sensor I‘OVI es an | nprove d emfor receiv

unf 380! rﬂ@%@qﬁéﬁ&ni?ne’: ratbf B%O {T%gebeuéseedotf Oiéﬁ%?al?% 3H3equences

serial data transm ssion In eratl

o 350 S SN A B e
co@@ol R iR ARkt B Q%dqﬁﬂtthg%gﬁy §V %{#ﬁfﬂoggfa??jg g%o ./ addition

condi t |on|ng a synchroni za

to tgfé%el?é\'an §S@c§or39€§be'ne§§ uﬂgs &g Qﬂfﬂenﬁﬁart] 063&? %arYal ave the

sensi ng t e transm ssion O oni za I on Si

A SRy S A ko
HELSRA P A W
[0(5%7% Onf'h%a§$rlc¥ éanél en\é'r§tbp|6§5§%£ %Qo&{cteegﬁa%ls that enable 3D

tromagneti c trum I'n seve

gla%'gJQQd\lv%ﬁ't éy tfgree)?érgﬂél b§QR$%rDhgégges 18?y1§%t ?o@ﬁet d6000 to

to sense t transmssion o synchr oni

syﬁérggﬁ\ke Mtﬂ'?ﬂ%m‘?ag%'s%m di t-lth%r n t | [g;%glﬁ,nrﬁ%be inserted into

nponents t e predom

the/ 'c’§|o los‘:eqfe?é(}{actre}goﬂgo&fce h@’re %%5?9%%%8@??&% Uny SHSh may be
SR b i el RS %ﬁe%@;é%tbﬁd 8ol e Sk Wgmposimen:
ook PR IRUEL BGYOE o S 888 NS BE S o
by“;’(ﬁgg)‘gﬁélﬁ]lbﬁ @Lg%g %@%Sq?ethtﬁgksnagf Iyggglg%g h)é?/reggser’ted into the
co RORIBSE ) BB r8Sh Bl bl e
the 3D glasses,104, 1800, 3000 or 6000, are in a biock view state, for example, when
both shutters of the 3D glasses, which may, for example, include the 3D-glasses 104,

1800, 3000 or 6000, are in a closed state. This may allow for the synch signal to be

detected by the 3D glasses, which may, for example, include the 3D glasses, 104,

1800, 3000 or 6000, but prevent the user from actually seeing the synch signal. The

- color sequence containing the synch signals may be provided to the PWM unit 6360,

which may convert the color sequence into a PWM sequence to be provided to the

array of light modulators 6305 and the light source 6310.
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and/ or the shape of the detected synchronization

signal. In this manner, in an 15 exenpl ary enbodi nent,

wi de variations in the anplitude and/ or shape of the

synchroni zation signal detected by the signal sensor

5802 may be accommodated during the operation of the

3D gl asses 3000. For exanple, if the spacing between
[ooghe] srrsaﬁha%ésf&aj!ébfewy tﬂ%gr@éﬁiiohfb@sp?épéﬁken% %@éghtagg,%ewed

may vary widely in nofrmal use, the anplitude o

by BY¥&tS WeBhhd, 36 Saniid 1 308lReE£ ' ensor
Yot the SDggI assg?%o 300% may vg%1%\/i dglég(.geT Ouog), a

[003281'S Otikdr 3PS & Newbh B eaRRlidrhy (8288 ggu'é&‘,agsfééfs, helmets
si gha

the synchroni zati on signal detected by t

8l 50068 R A P v rsen

or LIRS, TR ST i Lsgreor) ot

sl 9154 0RGEr rfRhaf¥AMB! foted ' jecti
2 %Aé? igént o g%, 1’%4?7)6(7@3@5%%?%%%?"%%’?3%}?1?@8% g gprojection

dispiag "Ys#eh 6360 08ihe GenwaP theehdridm ORay Ltz Es\gr@@)“&fe %hl.ﬁ{ers to
whi ch are incorporated herein by reterence. The -67-
i j . t ent.s.
oL EhISNAES BOULR LRI L BlpbIB8Ee|b oy B8 A sy

sy@eROr fhPShiferd Rty BRLirg R, mEGhnicaN IBlidSHRR! 8hY so forth. An

enbodi ment, all or a portion of the functionality of

. ' : ' t .
oy 8 S Bl B B o s an

poltRfiEPAIREd REYL HBVIhSE5 ard Eldclohif $ofrzEr, ngtliqpfa, crystal shutter
receive the inconming synchronization signals ro&?tﬁe

maY) SRhte ¢ 3SRl §RnrRRA dyitihkSdie l_}ileaéﬁmi%l fchﬁﬁg}mqgmea&%/n%on of
stabilize the peak to peak anplitude of the i'hcom ng

(qSHN [ ' -gn e ty: ' I
llq?Iﬁat&{}éth. 28T AL RiLSIN Shutle? rﬁ&f‘%’li&g 8@ a %‘ihQHlt w?mlegl‘%emotor, for

IS then transmtted fromt mal i Zer to
3 aahidl et aid SO FBLLtiof he CPU 114
exgﬁmeb%ﬁseh%gwbéig% rracgl(ygje su stoilﬁFﬁgtltéo ‘for, or used
. dediv i . el
OISR i el b AT SRR o HOREAM BRI SILER £ it

at 2804d e 104488 of 0G| SalGeRlERle, Rl @XBRbIO AR 1 %ge rate, of the signal
f | | §10° &hd a

anplifier and pul se conditioning elenment 5

inpt & We%?'%jg%grp&sﬂgp Lyt ennsk 2@%@68 'icpfn%%i A9 fidMetrate of the

5812. I'n an exenpl ary Iment, the gain

pr&jBidnAisyfth P SR m 5400 rﬂ@é&@érs@#p%gggbfgﬁgalyéﬁogg %Pd/or adds

synchroni Zat1i on i nput signal provi

Iintéﬁ RS Rake Warﬁnfﬁn%ggﬁﬁé}eﬁég. Ug(/émﬂélly,s A NHirdP ANk qﬁ%g R¥ed to be

e synchroni‘zati on anpl1tude and shape processi

repEtéd ABdEr H%p%@ﬁ.er/@ht S?\?a'ﬁia%tetﬁﬁ%gﬁie%P o h§ﬂ1i9rﬂ§|n%d‘irﬂrof view

processing by the anplitfier pul’'se condi ti on

mﬁﬁ@‘ﬁ% itﬁ%_%gsier to {rg)%zélglarkltrﬂndé‘ef §Wm|£ﬁﬁer‘?&bﬁ‘g%%?%r’onize the

e anplifier and pul se conditioning elenent

sygfrp%‘?g?%% t BGrABR, iP;H’lagtenQBﬂet B 9RWRr GRYHaRlsm to filter out

enment 5806 to generate
disturbances and remain locked to the PWM sequence for an extended amount of time.

This may occur when the viewer mechanism fails to detect the synch signal. For
example, this may occur under normal operating conditions if a detector on the viewer

mechanism is blocked or oriented away from the display plane.
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normal i zed synchroni zation signal for transmtting to
the CPU 3012. [00250] In an exenpl ary enbodi nent, the
system 5800 for conditioning the synchronization
signal may be used in the 3D gl asses 104, 1800 or
3000. [00251] Referring nowto Figs. 59a-59d, in an
exenpl ary experinental enbodi nent 25of the system

[00286)0. ReferfLRbW AVBGHE te5Carky BE hexmhpiar | Ptted S8R for a left eve,
havi ng energy primarily within the visible spectrum of

6510 @t .a Mg e5ENSSD, BYa R/léﬂ/é'n%&bnﬁﬁ\n%fchw RPdkShple, be the

68- processed to generate a signal 5902 for

3DIgIAREH1193] 9800, 80646 SFIONWRRALHA) ordRAPRotIbR rﬁéh.ﬁ‘ébemceérﬂance
experi mental embodi ment, the anplitude of the

w.tfim@ RRAIng & tof o SSI5greal aﬁ@@hi@ﬁﬂ@@éﬂ vigwPs? §WVM dedi¥ént® 6530,

V. peak-to-peak. In an exenplary experinent al

proaiBed byTB WM B, %rgari@lnpfégo% %éxérﬂﬁé‘ry@'n%ﬁﬁ@rq QHIytoRg of the
gain control 5806 to generate 5 a signal 5904 fo

twd RGN 86 tRvibWer mecwa"npelnh FWeien %}, Piok $RahgiBdbé 'm@ 'SDggIasses
5810. In an exenplary experinental enbodi nent,

108 M¥oiot Qd@o of sbbe v&h&nﬁiayﬁﬁ%am& bP n’;dalfééqwac&ore%cel \Wnth the

an exenpl ary experinental enbodi ment, the signa

tea‘éﬁﬁng& ReRigal 5663 S&bukYbé iea Rl dtdth aﬁ?@nv@Hltlﬁf‘e However, in an
con |t|on|ng 5810 to generate a signal 5906 f -

$rhBIRRTERBLEIMEN® bAtR FRHeROS? thd 1y
o n@ gnﬁen Ithe anplltuge of the%?%éﬁgﬁggg%gyﬁgQCh m%%

exérﬁpl@bBHtthg’\éW@@@séQ 122K 80b N360L BXBHV, Akdich may or may not be
experinmental, the signal 5906 was fed back to 'the

moRifag 98&&@&#&%%5&&%@1 g -6R! Raf 3/d [
5812 to generaté a feedbaé@ con o? S|gng én%8&§%$ybe'nan

offlor 8BASMSSi on to the gain control 5806. In an exenplary
experinmental enbodi nent, the feedback control signal

[0(@%@? \Y28n an%l'n%vgry eModinttht, 0% sHSleSéy%Téaésmlﬁ {Plg?srh%her states for

hus, the exenplary experimental enbodinme
théMé%@ﬁh@&%@ﬁwmﬁ hifyedot Qﬁém&@eoesuﬁétmvaé&sa%ws{soo 3000

the anmplification and stabilize the peak™to peak

or 8000, Whiee nfaly d:rhﬁaysﬁé’tsc%dmé&ﬂS@ fnoé‘éc% dn@d wﬁtHQH@lteacEFﬁs of Figs.

exenpl ary experirmental results of e operation o

5856’13%%'00@%(%9@ sldg‘eug}de%t &‘dthé%uﬁ&%iéﬂegqgr ﬂ%tlgﬁ %9@ CEPI0C GRd the

to Figs. 59¢ and d,

rlng‘ %QQ@ d At Y Wg Betf@ I8 %SH@WhE geﬁF ﬁsshuﬁgr 8€l’riagsmon

an exenpl ary enbodi nent of gl'asses 6

froﬁPQﬁto?frgté@'tb)én' sleshic ah lﬁt‘érJahQS@ illsBafeS: %F%gsg ﬁhelrsr']in the

descri bed above, except as indicated bel ow.

I 3 0
SPGB T ER R A ook o

G R e At A
the 87 8t td 1he HRtBbathe @hutterGhiddbnBe HdRi &ye begins its transition from
the off state to the on state during the state transition interval 6544.

[00282] While the left eye shutter is on during an interval 6546, image data related to
an image to be viewed by the left eye may be displayed. Therefore, the PWM

sequence contains control instructions to dispiay the image intended for the left eye.
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corresponding functionality. [00255] The 3D gl asses
6000 include a signal sensor 6002, that is
substantially simlar to the signal sensor 1814 of the
3D gl asses 1800, nodified to include gain contro

5806, amplifier and pul se conditioning 5810, and sync
anpl i tude and shape processing 5812, that is operably

[00g88ip! Adstafe MiagF6 BEI00INcRIdesa Hox B5ueepbérkthgdSPWM control
enbodi nent, the mcrocontroller W is a Texas

msirﬁéﬂohbl%ﬁﬁ%plﬂﬁRﬁ@@pé}@%g@t &tHoRipRdsifd I'tAtiikterval 6546. The
comercially available from Texas Instrunents. In an

Nt D48 e &P Sta B Bter thB Gefiibfd SRMBE EGhpRlesWt tl'ac-hsﬁlloﬁ@o the on
operably coupled to the CPU 1810. In an exenpl ary

sta®YDDRIE WY be HiRetddh Qhiee famioniin®bettenshd 6ﬁ|an85tﬂf5§tétes of the

6002 is capable of detecting el ectromagnetic signals

vielaY hd@h&ASRONRIRA mayd foRRxiindiebbe tﬁ@@gtgnyégesl%ﬂ,%@@] 3000 or
I'n an exenpl ary enbodi nent, the gain control

6000 GAHigHEMaf be hidy @bt BS InddifRash St6drd A AitH @.Qaézdmdg% dAlFigs. 58-

exerrpl ary enbodi nent, the anplifier and pul se

61 Cw.hmémnawoc'éaﬂsoaﬂen QHeUI@ﬂ%% Eﬁut%@fg%hb%@#an@ﬂ@ﬁ td 1h8Ic¥ state.
d U6, resistors R10, R12

Thal“wrﬂﬁﬂhgieﬁt eyedPatettOms offE@nd thé ngl@7eye(§.8\utt&]tgrns(51\2for example,
Cl4, and Cl15, and schottky 15barrier di odes, D .

duliPR5i8ds 3503dhdeBEBI PN, g)é RADRIGEB W an m@eswb@ VidRLd byHe right

and shape processi ng 5812 includes NPN transistor

béQﬁé{ﬁé 84S, THEl Qfdte BHGtarABb3BLAGudeNd tS‘cﬁ(p@SHJ RipPesenting
013 and C10 [00259] In an exenpl ary enbodi nent

PVAMI ddMroPRSIr@dtibRE & didg1ayiRPa gk £98 lrﬁg&g,eﬁceﬁ]pggs ﬁg @Rahterval
sensor 6002 receives signals fromthe signal

gsbsansmtter 110, which may, for exanple, i ncl ude
configuration data and/or synchronization signals for

[o@z@al athh ek gta% SRy@ahesss tROQRes [HARREH] thk PAM g@&gmﬂlsésf $or the

nbodi ment, during.operation of the 3D gl asse

‘Iefpéﬁp 6528t 56& thetP@ M EEIRhcé for He HOR é?/@%&iﬂ'n%ﬁn%alw Be feft

particular, in an exenplary 25enbodi ment, when t

blaHR! Witkaet Qrg/ VR E5HtRI PhtrOdRAs. WBi Shaniple b%svﬁ%ﬂﬂ:%umng during

across is OV, 0100 is turned off and the signal

shQiér Randitfhd #ReS, sudhosteinkvale &5480dndd6560. This may be done, for

example, to prevent the right eye from seeing faint left eye data as the left eye shutter

transitions from the on state to the off state, during the interval 6544, and the left eye
from seeing faint right eye data as the right eye shutter transitions from the on state to
the off state, during the interval 6560. These time intervals may then be used to

display the synch signals. Rather than being blank without any PWM control

‘instructions, the times represented by boxes 6558 may contain PWM control

“instructions necessary to display the synch signals, along with any data and operating

mode information that the synch signals may need to provide.
[00285] As illustrated in Fig. 66, during the time intervai of the box 6558, an
exemplary synch signal 6600 may be transmitted and displayed that includes é simple
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-70- attenuated.As the voltage on the gate of QL00

i ncreases, 0100 turns on and conducts part of the
current from photo diode D2 to ground thereby
attenuating the signal out of the photo diode D2. The
out put detector 0101 detects the magnitude of the
resulting output signal from photo di ode D2 and

t LIS sigh& thatlrhape 08ed loesighty Svrizh 16 Q%M0a hexisd/abiok tHetshutt
Im?%?”outggt S|gn5%gfron1pho{%ﬁ%|odg D2. [00261] In an ueer

stafsC A 8kam SIEDRRE ARt viewlH Th&haRiRR, WhidPﬂnQi] fohexé’eﬁbne be the 3D
gl asses 6000, if the signal out of the photo di ode

glaBass, A% e$SI0V B000TRK iIsbDd ewhibh eraRUs Wby oL B tn'ikﬁjlf@mlw 'afcb&'aance
and pulse condi tioni ng 5810, including the fiel

witBfth€ Géadhir@s Sdfslilgé SELOD, detbdib tRd %{/t‘ichas@hﬂ ﬁV\‘nQ)g begm a left eye
vol t age. en the swi ng voltage of e anplifier and

shitdr SRaNeABA iffdn? M 9 2318, to 1t | A Liae %Id ks §ispbdlid ftdntially
transi stor QLO0, gets too high, 0101 passes an

pr rARfrieat Shnpumsdiifiee Qe? iRlatiageys sONRr ttaRsitife rdAttRe 8F state to
100 which will controlTably cause an appropri ate

theP&H Et'afén b_@la_ intd@g i &yE ARt tFaNsFuBﬁ %%th@“&@st&% tSQhé Bn state, hold

gr ound us, in an exenplary enmbodi ment

forozp%béélfl&f‘ ;theﬁtféﬁ‘y Prbgaamsed Uburk R tHhEadRf b&@ﬁ a right eye

vol tage overflow at the output of the anplifier and

shnﬁ’ﬁéri%n@iﬂ&q kbR N &8k00 tltaé‘ Bff $ifet & %é RSeR ?fa?ﬁ@rtnﬂ&ﬁm%f\t the

15t he current flow from photo di ode

lefCOuRiRA ah@ tBE PidRt ey ERUtE thSflond\thad dc%ﬁpgﬁnultﬁﬁ@ously or be

resulting signal that is then provided to
stagﬁﬁlle'dfdseré q@fd. pul se conditioning 5810 will not over
rive the operational anplifiers, U5 and U6, into

[062RBHI athi Ayncth Q%@?}SG(MF iR AXE TR Y. Yoo WRcH i toccgluElurrf% box

operation of the 3D gl asses 6000, the m crocontr ol

65% RYTRS &3S s!té‘rﬁ’%bpr%kﬂ‘%l? ol ﬂﬁc@@gcdnus%fﬁgpthe PWM control

determne if there is 20 an 1 ncom ng sync pul se

sefidHcacEHak b8t Hikhe bR08! nTH%e§yr{chast|%ﬁah%6b@ 'ﬁ&é&éﬂ\%le then

pul se is a sync pul se for opening left hutter

trahSitlen td Bq{’gﬂ Q@téﬁcﬁra%ggf‘é rnm:rlo@éc&‘ae\é%ﬁttﬁeﬁ %’%nél\[;@rf tfo a low

sync pulse in a 2 pulse sync pulse. Alternati

stdtt G608BAt ' P hiiErobbeaias er T 8pndnh&bndi NEsdoNFRYT R e%déﬂﬁ;le then

pulse is a sync pulse for opening the right shutt

trah8i8dn bBE\@fb ﬂhlaeh.@n §tra¥€3f2>rr”a59ut|63ﬁn&8£%%58§ ah@%énm?%tﬁﬂ back to

sync pulse in a 3 pul se sync 25pu se. Thus,
théﬂoWQ&t@%EulQhé%hdQﬂtr@%&%‘s%the i ncom ng SynC |0uI se to

operate the left and rights shutters, 1802 and 1804,
[0®487] heroRdhtdlPsDrs c&RNEX synth signals may be displayed. For example, the
synch signal may specify the shutter on time duration, the time when the transitions
should start, which eye shutter. should transition first, the operating mode of the display
system, such as three-dimensional images or multi-view, for example, control data,
information, and so forth. Furthermore, the synch signal may be encoded so that only

viewer mechanisms, which may, for example, be the 3D glasses, 104, 1800, 3000 or

6000, which may or may not be modified in accordance with the teachings of Figs. 58-

" 61, that are authorized will be able to process the information contained in the synch
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[00263] In an exenpl ary enbodi nent, during operation
of the 3D gl asses 6000, the mcrocontroller U4 further
provi des an additional |ocked |oop that enables the 3D
gl asses 6000 to operate even if the sync signal is not
present for sone tinme such as, for exanple, if the
wearer of the 3D | ooks away fromthe direction of the

sighBIC OfR&"Gl Pl 5By 2R th® Byridnddighals h)4RMedarbi&tt dMctors that
nowto Fig. 61, an exenplary enbodi nént of a system

e e e h e

usétﬁﬁlitﬁ'i%pl%&&%%’m,%gﬁ’at{lé’%y&ﬁ%rﬁgsibHﬁinlbro%Pa?%h?ac‘rjlooéb Rfth.

a synchroni zation signal fromthe signal’ transmtter

I i acl i 0 1

O, e noh SIPRE Sy LR oo 15, S BloaBEcty o'y

sySt¥MC NP Risp Rl QRtehed ik Jtiﬁ%tﬁiéd_séc%}aée%d'e%%@l}cheés 31Qspiay
havi ng conponénts predom nantly in the visible portion

sy§tbm! (ihh @Blof YFRENN @l digiS BEISE Mty bd QQ%PR) didblay the synch signals.
conventl onal dynam c range redudction and contrast

Fo?%QQfﬂﬁl@Uﬁf‘E LVENERHIbr m%”‘g%eﬁﬁgé%?'z%g%“? ﬁ%ea%%ég {@&%mors red,

si gnal sensor 5802 and th

gréBr2BARS §AROma8ENtaC YEdwW) SarldRhAY NERY 6f ki g8ioRS m%ﬂqae used to

enhanci ng the Contrast within the synchronizatio

disti)iagnﬁé 39ﬁ<|§rﬁ§ibﬁghs.bma\meéin9 B3| exSRIPRRY eﬂ{b%dhﬁe%%gb%io@%ay be

hé norfral i zéd synchroni zation signal to the

the\LbIBF 9@\FOW§%h%’e it i SR tHel ArigeY SiorsSHy iFgatM?]égﬁ]éﬁﬂ]aé/S Jgss of a

substituted for, or used In addition to

neg%ﬁﬁec't BnotRe & i) ¥f HEPOHEABAbrs. t Rﬁer‘ﬁﬁﬁ\ﬁg d BﬁwTer color,

ynam c range reduction and 20 confrast enhdncenmen

subh 858k, RkO%el teking ld%a 1R Sren3 x.eﬁ‘Hé"aQ&éfs fshg%olor blue may

ability of "the 3D gl assés to sense and proc

beSYrafdifeNbinad i uSé PRahs dirh@ABS Eoiloh %;bgwatkgeméi%a} signals less

transmtter 110 having conponents predom nant

SRl BB B SR CTTHL SISEL o o oy e

. f n e )
syﬁ&%’ﬁ&hé@%ul%le RBoRYShEIHE GO T P& %%@fﬁyg%@ngangggﬁtﬁg&cede

I Spl ay conprises a projector

infofR&RH ih Ahe (dBRrd G6Ld @D displaghthe gylz%] gi n&. ul?ee{ d%_B%§?system that

synchr onl zat1 on si gnal onto a surtace

. , h | -

k3 W5 1 A, o S s v

T L

difPBh I g oY d@Sfé?“cBlofJ‘@ab %Egjs@&d?ﬁd %Ioeﬁ(cﬁ HeRWEFuddas being
he le ri er.

be presented to t”an t eyes of the us

Iirrg?tﬂ'zr%gtg%%]‘nerl e %Eoﬁé(@rqﬂé ahiNit ﬁwsée@ﬁ;e&eﬁﬁaégg@w&h%m

may be the commercially aval

[003¥ ' URBIM SxethbibyFembienOrin oﬁﬁar}’\’hyermﬁ tﬁ?ﬁj%%gagiggthgysynch

persons having ordinary skill in art, the"
SHB TP 20, Bept Sabcop e LRI PYEbtL Bl s
R By E R AR B yger s
thdBstate. As illustrated in Fig. 65, the state diagram 6530 displays a box 6558
representing PWM control instructions for displaying a synch signal, contained in

intervals, 6544 and 6560. The duration of the interval, 6544 and 6560, may be-
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10 transm ssion. In this manner, images for the left

and right eyes of the viewer are presented and

interl eaved with synchroni zation signals for directing

the 3D gl asses 3000 to open the left or right view ng
- shutters. [00269] In an exenpl ary enbodi nent, the

Texas Instrunments ("TlI") 3D DLP projector may be a

deferfdehPolkdRid?s QLETHE e Sonttiedtyastdh siGhY
e%ﬁojec?ioﬁ system 15 [Od%?qu?n gﬁygggﬂ%F%pygkﬁéﬁﬂmeOfany

enSSHRF MBI syhdie s%)zﬂé‘l_? hRO Mot bR aSindfal Syridh nﬁgﬁélegng’ysot forth.

the projector 62 I ncl ude el ectromagnetic ehergy fha

AdhifioRAI§IPE1 difdtoh Yor Wel iRicPydid) &5 SinB!
I noan@exemgl ary enbodi ne%{]%sgﬁghgpg?g?ﬁ?r 5%%?24&%%?&'1 factors

su%:mnﬁ%, ?@%ﬁeﬂra%iﬁéﬂ tﬂn&'—'f—lop%%rﬁgfei, Rihe ¥ tfaemtréﬂgifié‘n B! i% long,

| e server 6202a that nay be operably coupled to

thefORk HrvaR 6544NSHd $568€ sRuld E%B‘&rlgnf%o&sug tthB%th shutters are

distributing the 3D imges to the projector

clofkgé) ﬁgf] toltRe a@mg;& SR BRI, ”Rﬂatrn?ﬂvg@, ﬁw)éssg/ﬁgﬂng%ggloc;o%s not

er adapted ' to provide support for one

nebd% B@'deﬂ@feﬂ%ﬂ #P thoeABEShteNal %rﬁl@sé?ﬂ’ecf F)?gbx %)558.a n/gthgygh it is

over - under; 3) checkerboard; page pl ng;

SoBH arEtion 0Bty AR, (RO, T o

: . f .
e L L S

syStei& bihdde@W to Figs. 63 and 64, an exenpl ary
enbodi nent of a projection display system 6300

(00208} UGEFerfng P%E?'F%ggrgtéﬁ%@é%%'en%ﬁaﬁnéﬂ?&ﬁ Imgﬁg% lg?ﬁeration

an array of wherein in

of eDEYstd ELb Rt éyétanﬁrnsleg{eh?sva me_tﬁddgévogﬂnmcﬂta%ét B2 from

assune a state corresponding to I mage data Tor an

a ﬁl_rgp%glgeétlrégmﬁs GispdyaY 64l 65 t ﬂ?g@%@ﬂg@b}ér&?@b&&g}fgﬁgﬁ% 6705, the

e array of |ight "nodul ators

imh§& hﬁ‘l‘i’t_@ htifbrd! $rBbredEiGE @r ThibhRle HGY Wi |a&éwawé/&e¥,lp%arstrictions,

eac I ght nodul ator being a positionhal mcro mr

sum)(rjaseﬁﬁfﬁgl/ &uratdndiestlcidns Mﬁ'{alﬁgﬁc%d’gﬂ@gﬁﬁs{r,%ﬁo*é %%155% forth, may

ulators 1 n the array of ators

reflifd Raf™ bb@bn bot gﬁtfirﬁqﬂ%gé‘%@gﬁsﬁﬁa}?gh%of E%@%{/\éﬂ?i@éle Jield of the

source 6310 mMay be reflecte fromor

firfl: igﬁtb@%&&} Bé‘%is%’ygﬁ.t Mt tpé‘?i'i@lii %ﬁé FonPinet fiEt ﬁééeﬁ%ﬁ%‘ﬂn has

fromthe | nodul ators 1h the array

be@ﬁ%&p@%@&&h@@gée%r&q%ﬁ R & SBHAGRLEE SR Y Beaiddifyed in
I mage dat a.

6710. Again, the entire second image may be displayed or only a portion of the image
may be displayed. However, the amount of the first image displayed and the amount of
the second image displayed preferably are substantially the same. Alternatively, the
times may be different.

[00291] With the first image and the second image displayéd, then the projection
display system 6300 may display a synch signal in 6715. The displaying of the synch
signal may occur at any time, however, and an exemplary time for displaying the synch

signal may be when viewers of the projection dispilay system may not be able to
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[00274] A controller 6320 coordi nates the | oadi ng of
the image data into the array of |ight nodul ators
6305, controlling the light source 6310, and so forth.
The controller 6320 may be coupled to a front end unit
6325, which may be responsible for operations 15 such
as converting analog input signals into digital, -Y/C

visSBRafetddt &b syndh QIFALI. CFEHEXaRI @ ViBlversaHhP BRULRg @Rl@bnically
kil'ler, and so forth, on an input video signal. The

shitfepdt g&Jatbsy tHeh tﬁé”gﬁ\dﬁ%(gﬁdﬂ Ay S8y ddBhed 1RE &REREH over each

vi deo signal, which nmay contain i nage data from

eydTldl dibfie Phd SRMELGH disPRESYsteth BSOT 2R Y& rhidPwhdie the shutters

controller 6320. For exanple, when uSed as a

areSEREEP DEORIse, firsel Ié)’ﬁkeﬂ}?oiebﬁkﬁw Brsgréy g&%wggbgéfﬁggr%ecmes

may provide to the 20 controller 63207 i nage

hEM@heS§HRBFBarBfto bBRURRd, SRR dalif ] hituRdtiol ion. i
W\Mtk\differ%ntoperspectibes o# fﬁghggﬂgégggﬁgphﬁﬁgﬁﬁomlna

pre@ldu@?ﬂﬁépﬁéﬁz@b ¥yncM @ EndIS&dn asmantiiddtarkh Sy Hed mu?éﬁoﬁxr?’étzérn(nown |

the front "'end unit 6325 may provide to the control

to B3#0te"BORCAGH RishlagMayBdrt |lent iGREBmatnd iR nithtRay, for
each stream contai ning i mages of unrel ated content.

exdBleC 8BhO 3L bIaBS) 1Ry 1860 280@PB! 6660, WRcHRES b fray not be
integrated circuit 25 ("ASIC'), a general purpose

mJiRECRSRicordanbe St Hel fbacAiRgs BAFGE 564 _tfhﬁcg%éé%n display
the general operation of the projection display system

sy§80G6300, RBEVeY, (33 hotR¥cdiBats eled (¢HdetebrRing WHeh theRBGters are
data, sequence col or data, and various other
i j Ay o] F=\VA faui ! :
o e S R

thd BESiHEIRg Br FRILRNGE HHE PEHH RMthdis FIWNMACSHIfAF Eecﬁje?g%m?ded for

generator 6355, and a pul se-w dth nodul at1 o

ettt dyeOSRP: asTHHx E3BBURBAGIBRASS 8t Rk VRARR B aREmURARN Ay, for
genéerate col or sequences that specify the .colors and

| exagnh%t, ibeNfe 3D %F‘as@é@,d‘}t%?dl 8y, 5660 bi %bbo,SYQHiEﬁ%a%f 5, not be

as control the inage data that 1s | oaded " in e

mcHified irPhcdr@iHce MR | RE OledcliRGY of |Fig@dsH bt OfhalOtime the shutter
generating the col or sequences, the sequence generator

traP SRS BYMBR VRt teesymRR 3RYnkist BHned tﬁegéggig@ﬁcjnrkﬂspﬁéwsﬁtem 8?90 has

reorgani zi ng the col or "sequence ( portions there

S eb 1 e Wl Ui S

dl%ﬁWQﬁﬁ\%bsﬁ?}z %agéf IRREYERors kr%rﬁé%eﬁdpﬁ% s%%ﬁg: irglgé = streams.

asses, , Tor ‘exanpl e,

[0dddd; FeO&ing BN t9FiP@80in 5@9%5}9%%@;%*%&@@ the operation
d S may

i mages bei ng di spl ayed. The synch’si gna

of HESE/steRdles0l, hd SRt |biem Bty %Wﬁ&ﬁo@é@@déﬁ%%&% irl 8@5 and 6810,

sequence generator 6350 and then may I splaye

th®YieWRE metRbRSH! RRicHInSR), 3%r SYSheE @éﬁ@- 315*%%9&&1, Rg4t PR 3000
e e

nbodi nent, because the synch signals prdduced by t

i I i . .

RIS 308 MOt BERRIF S0 Ao s .
| ; i i

SRS 16 SOOI 0 1 0106 SIS ) B

is gﬁ%:s&‘% $igRai3I Qéﬁfs@fsbhéoﬁgnalﬁ@gotvﬁgg%ngg sggg\%ﬁ’th@rﬁ €hd Diewer

ock view state, for exanple,
[ fQ
mETRTERLRD B PR ET HR6T B o gEETARY o o000,

a closed state. This may allow for the synch signal to
be detected by the 3D gl asses, which may, for exanple,
include the 3D gl asses, 104, 1890, 3000 or 6000, but
prevent the user fromactually seeing the synch
signal. The col or sequence containing the synch
signals may be provided to the PWMunit 6360, 25
whi ch nmay convert the col or sequence into a PWM
sequence to be provided to the array of |ight
nodul ators 6305 and the |ight source 6310.
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-75- [00277] The images projected by the projection
di spl ay system 6300 may be viewed by users wearing,
for exanple, the 3D gl asses, 104, 1800, 3000 or 6000.
[00278] O her exanpl es of viewer nechani snms nmay be
goggl es, glasses, helnmets with eye pieces, and so
forth, nodified in accordance with the teachi ngs of

whichema#y 85 ARt ot SCRBAIRGY it BORMIAFREL ith @l@l&a&huﬁ?!fbf Figs. 58-61,
mechani sms may contain a sensor(s) that nmay all ow the

maglr@fﬁﬁftoﬂw'}@fosmetsﬁ?n&%ugﬁél it B0 YyNch signal s di splayed
y the projection display system 6300. The vi ewer

[om aitRdTBighAYis tid $yneh stynuBithé theQliewdUhéHahish w8y, for
di sabl e the user from seeing the inmages displayed

exémpltehse RRO]3EL blagsesdi 19! AB0G YSE0DTor 6060, SHER SRy maméyenot be
el ectroni c, nechani cal, I|qU|d crystal, and so

motiiedGn Sl:&ﬁ(tjér%@ vﬁtkﬁt'ﬁb'tté@hld@@)bf IFRckslg1g %lt@ for Féa§p°ec'ﬁb9 lEﬁ'nount
or based on a polarity of an electric potenti al

of 8RR inesB1ehangeneh pararistsy spdcifld MbE&toRNICeeR, %Dbr? 8§ -change
A I|qU|d crystal shutter nmay operate in a simlar

stall@ fHBRditiorM THe meﬁefeh@eﬁém&n F\Qﬁ@lﬁ"nha%l fSBRRPY behRe 3D glasses,
orientation of liquid crystals. A nechanical shutt

108BY80Y, @060 OF 606G Swhittd RayVdrafia@ nPbE modifRd |ﬁ>%%6614d§nce with the
noves nechani cal 1ight blocks in and out of position.

teakhl@9 27 Plgs Thebe, By ths walt R wABInaH SpddifiddemBirRiot 6hi O 6825,
di spl ay system 6300 operates at a fixed rate based on

and tery Brfdrmr ot RpBeifidPEe@Nad HRlich indE3d NANR thébSecitfed second
the signal input to the projection display system nay

acﬁ’@n eonMelt et tiewsRinebndrien f WIRER Mt fordixahipfe, I%Qh@%b QBsses,
di spl ay system 6300. The conversi on process typically

10@r P50, 20006 F 6@@@5wl|1lbtﬁ‘$r$ayt& WBK Bot Be #bHiftddh MEcordance with the
difference. Eventually, an entire frane may need to be

te QB RERIg8 5254/ Ray ALRRREBokiAG f&dwélayrﬂﬂes.% AP dsb@
vi ewer nechani sm's point of view may it is

[0®RE) eIRdi&rihg A6l t8 FiRIE9, fnl Jﬁe@m@aﬁ%bﬁ%’&ﬂc&rﬁ‘a@{he operation
synchroni ze the synch signals. Furthernore, it nmay

" of eREAE)skerh bgowltﬁaveystérrﬁQMﬁréh@mst & niethdLBo00uh vHicH @@TSC%SSynch

and remain |'ocked to the PWW sequence for an éxtend

sigHEPHEocRied WilfEa IcHéyR ifRYe RCAisBlay e th ddu3, lel@%@& by dlsplaylng the
mechanismfails to detect the synch signal. 25

lefe &P R Rye, rnhagaowep&gy@y.H@%neﬁeyérﬁhagaaoﬁ{@ﬁlon% display system
conditions if a detector on the viewer mechanismis

ed@b%&éﬁ@.saa ardyReh enaveotinRivittea %ﬁﬂ%@’ n&lg@nﬁ 69156f0llowed

errl ng now to Figs. 65 and exenpl ary

bysthéz’dléﬁﬁ% Heidp® el© ‘imé’gel &f boRY €in ﬁéﬁém;ﬁé‘r‘} é?ntfddgﬂénteﬁﬁ% method

a viewer nmechanism which may, for exanple

6900 hiebS L&l RS E8play Sfsterh &iHereid BROIQEARPAR, thé"@)hﬁ:h S'B?%ls may

or may not be nodified in accordance with t

ndt B8ERsHEa. O koS dls'é%y@jysteﬁﬂ%reﬂndﬂs%n&?¥@hal¥'n?%’y Rt b8 used to

PWM sequence, 6530, produced b VWM ani t

deRe AR Rheh o %n@ﬁ&ﬂﬁh@@tr&i@hi@ﬂ'd@ﬂﬁs or@ymmlﬁeﬁ%% é’sfso&gf;éd synch

two shutters of the viewer nechanism which nay,

s@,}gﬂg{;e@edg@ the 3D gl asses, 104, 1800, 3000 or 6000,

whi ch nmay or may not be nDdlfled in accordance with

[06F5]t eREBIRY o tofHiglS70, %aﬁéxerﬁﬁ@@'é’n%lmgntaﬂurﬂ@ hE JbEration

at any given tine. wever, I n an exerrp

ofeﬂ@gﬂdtéﬂ% r6t300 bk k §t@h’1t |H‘ﬁﬂ§rné?fts b BsatNod £ 830 HW&F'H‘? '70)05 a synch

may, for 1 exanpl e, be the 3D gl asses,
sigritGs d3ReRdOT TROGBiecdH 6hthEBYyneHR srg'r%l net7088, rﬁﬁg'b@ &fed if the
in accordance with the teachi'ngs of Figs.
simul taneously be in an off or_gagn state. [00281] In an
exenpl ary enbodi nent, a single cycle 6540 of the
shutter states for
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the viewer nechanism which may, for exanple, be-the

3D gl asses, 104, 1800, 3000 15 or 6000, which nmay or

may not be nodified in accordance with the teachi ngs

of Figs. 58-61, includes the single cycles of the

shutter states for the left eye, 6510, and the right

eye, 6520. At the beginning of the cycle 6540, the

syricRf Sigeaeceibint s rafely Nodcldingl biapn sbc@Namf/ér Stodt @ed®ence.

an on state, an interval 6542, illustrates a tinme span

Adtier=li Nif thesyrichtsigrial anGbpiaget 8619 Wiken HE idwer rﬁé‘driaﬁg,gf?fwhich

time, the left eye shutter transitions back to an

ma9f for SkathSle dbY tHRBMR gRESEE 104 21800 BOGD bNE®IDY Mhich3dy 0o%ay not
the left eye shutter transitions fromthe on state to

be tniifddl inSdRbRIant O ithHE ttedchiicat 67 £igs. 44181 Nk Gt §)Rified state,
begins its transition fromthe off state to the on

sudhi & Bedruterd of e wbwéemberiHE beitg dYsBHVREN @RAontrol hardware
[00282] While the left eye shutter is on during an

in the tvswamdbpdRismi MBg 8e dBhfgUred & 8eerhst SAch e‘ﬁaa defediBn when it
viewed by the left eye may be displayed. Therefore,

is ih e EPNGifE SRAtE € TR e AR VidivBS nfeRARiSh Whitk Mgt f? ré§artngle be the
di splay the image intended for the eft eyé. [002_3]

3D, e10d] 29I B06G 3P0 WHRBSAY HOaPrID e BBdifisttintdcBSrdance
PWM control instructions for displaying a left eye

with TB&) Eaachings 18P FRdel. BE-61N GelebisCth¥alynBp 4Rnall ik syHcB YGHal may be
6546 generally starts after the'left 'eye shutter

receRBR| iRtiSeritir&ty fih #090. I10Rede@shNe tRNsFHCAT fgnal May PR ¥ebSded, in
due to a finite transition tinme between the on and off

70%%. a1\ thE syt digrdl ParRiveIRFRHYCE M d, W dehed®Ye vieXer mechanism,
exanpl e, be the 3D gl asses, 104, 1800, 3000 or 6000,

whidRi (G 8y, TBY edmpiaybd e 518 b Ak i1@0(§‘,cmd&|r6“0%0y‘%|%h may or

the teachings of Figs. 58- 61. A simlar delay occurs

ma?fﬂo@ be ihsuifeRf ih RYSraahad W tHeeghOndd & HigBBid1 My iderform the

he.of f state. Then, when the left eye Shutter turns

ac®irf spRRfied Bndr tghﬁe QYrﬁzh%Jg%{Saﬁz&r inithg SyhcRRignbAh 7838l e,

during pul ses 6550 and i mage data related to an

0020BP€ It 8n RRebRAEEmBYdilaat, thd lachPgE Vet R described ab
[ disglayed. Thg Efate diagran16§§0 ?ncng§§sa bo§&%%g4a ove

witheRfe?&det 10N BigBVB7othaP el iRSSHYGEED ﬁﬁo,fiﬁ{wfgﬁg% %lr &Y 1938, @ndlor

ri ght eye image, enconpassing an interva

sub§tid8d forlal of BEmE oRltke Ssth 8ppH530, the tinmes between
the PWM sequences for the |left eye, 6548, and the PWV

0CPOAP e RC Buil Odrydtae ﬁit&*ﬂtha@,ys,ra@iﬁ% PERYth SXOF lyi
[ Iefy 15 %?andymﬁtﬁatt any P I conpﬁol ins#&%%%ﬁbngppymg an

|dcBical X¥8RaYee td XL Fq§ia XSy RSICHRA ithéh W 1i§GdS hchi i
© frgﬁsitF§% tines,qsugﬁyas i nterval s é 44 2%%56é%8?W5 a light

trahbhn B sioR Yat®f dPREst t@v@ﬁtyff?@é'ﬁek%nt inQed tRY¥S Bhe H\tﬂﬁ‘sfercbgé)}te When the

eye fromseeing faint | eft eye data as the left

liqSiBWHstdl rblafRStotd SISt KdviHy hBRmRimh Adt@ansMRistiBR, #&Evice stops th
qutgié, éuring thg&intg?ggl 6544,ﬁ%nd PheBIEf% eygc?féﬁ$ ©

rotafiéh BOthkaiqlid drjditateNe psint & Maxitium ﬁgir@ kran§Mi8siSH 4hli §hen holds
transitions fromthe on state to 20 The off state,

h& WG bi@ Erjshl dt MRS YRt of ARRIMUMAGSRL frhfEnitd : :
t thdé:unI bgtsuseéntopgi sgl ay {r?wue s@ntcﬁé-@%%ga%rgf&%a?ﬁi@y?fhgnﬂe' A

coRPURY JRdaK iMbthRUbn 8MYadAY FRbEBIR! médisth rnh'%‘ %}%\%ﬁed td"Baciiitate

times represented by boxes 6558 nay cont al

an§ ONtHeQt ehbdliitirkd. ons necessary to display the synch
signals, along with any data and operating node
information that the synch signals nmay need to
provi de. 25[00285] As illustrated in Fig. 66, during
the time interval of the box 628, an exenplary synch
signal 6600 nay be transmtted and displ ayed t hat
includes a sinple -78- timng synch signal that may
be used to signify when to start a next cycle of the
shutter states. For exanple, when the viewer
mechani sm which may, for exanple, be the 3D gl asses,
104, 1800, 3000 or 6000, which may or may not be

o o - oy
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10l eft eye shutter and the right eye shutter
transitions may occur sinultaneously or be staggered
as required. [00286] The synch signal 6600 illustrated
in Fig. 66, which may occur during box 6558, may, for
exanpl e, start approximately 270 m croseconds after
the PWM control sequence ends at about tine 6605. The

[00DBBF D ASé @R pREEAIs TPifred G ePSRARI Fded!i Eﬁ:@ :b? dﬁsr rﬁ@ ki QP liquid

to a high state for about 6 m croseco

crysfahlitéroglabaekinh navd @Wirgt %h@ d @éccﬁ‘ﬁoﬁ{fuuf%rystal shu er, and a
m cr oseconds. The synch si gnal or  exanpl e

coﬁmrblkn.aaaé,stb@no %@k the ani%qUid%l’y%BlairﬁJttfePr THROML ﬁ? crystal

m croseconds and then transition to the | ow

shUﬁEr'dantoBén end peifnt Bf‘r%aﬂﬁ?&nﬁ%iﬁ traE\ lggig;h irP @E?ﬂHE%Aeymllhsecond

nore conpl ex synch signal's nay i spl ayed

at GRRAMINR theREn#Y H¥REMa :aQBI@/ van{ﬁgh %ﬂf%g;eftg hbIRA&hS Ak §i L(EJI? grystal

on tine duration, the en t ransiti ons s

shofie dt, th%bﬁllﬂ ofi‘)ﬁ%xﬁrml‘ﬁ tllgﬁt phumhissisd AP r‘spﬁerfldcf 8t tim&d then

operating node of the display system suc

closB rtﬁ@‘fl?@trrﬁﬂla'%l éh”ﬁgresw@f(t rl‘f(## Eént%'l %ﬁ;lunf % rntgher e@ond IIqU|d

control data, 1nformatio

cryshft sﬁMt‘R’é‘rhwﬁér%ﬂﬁihe NRYohe Iuﬁp& edReh §|Cr’utfet|:I %Eeﬁ’@ 3?)Y)|0F1as f maximum

mechani sis, may, for exanple,

llgﬂgﬂansm%n ﬁ%g tﬁén ére mﬁﬁ&gon nﬁhhé@pﬁf%s g%%f__cﬂq}oltgg%to hold

fied in accordance with the tea

th@%ecértbath@& ridi NHUE P Gt Wha Ioobf cﬁ’%&}@gmpﬁ@ﬁeﬁech H?%uon for a

I nformation contained in the synch

seOMRS Hdrlod P Rl Xhd bﬁeﬁ%lds@%élﬁ&ﬁh&%b& %Iau% 1% The first period

dependent on factors that unct

of AfneSorelpSddns the 9[%%!—:-5@ Pof B F‘rﬁ%eq‘orc [PiT'srt ge QY &r ewer and the
e

perlpheras used W|tht dis

seéaﬁbcaeﬁdd%f%es&o%@bém td gﬁ@wegamtg@&ﬂof% |fn%'gF:g?r ;L 09238leye of

he synch signal i spl ayed as an

a \ﬂé\QQrU(A Blrfo Ry &o?r‘aﬁpln@ﬁﬁlléd NS GEnidd réydﬁﬁlear}{e&}fr%trﬁgf be used

that utilize a or sequence, suc

toeeﬁﬁﬁmaH%me%n%%%eﬁwssémbéd fLfagl e color may be lsed
to display the synch signals. For exanple, in a

[0 N- Iﬁoéarprex‘é]’HpHrPréer@Jd(mghts Hl‘né‘ycoﬂ/rélt %ﬁ%& th?ﬁ[ oa\%%ﬁt}rqg RE use a

colors red, green cyan, magent

syRirbRizatfnY s@f'lalt Re deRlrPine, TR fiR® %e?eéo%ddh%r%&a%f tt{ﬁ? In an

synch signal's. However, in an exenplary e

exEB%Ia?@EﬂBonﬁbénp%el%tEm%lfé EX weRloow since it is one

the brighter colors an its use may have |l ess of a

[OGHRBAL 1M ear?fefxgﬁblaﬁgletrnrfm@rdgﬁéﬁo E)glnﬁfoftrhngﬁmhnwe ﬁto trgﬁssfmssnon

Al'ternatively,

tralﬁg,e‘qs%rgh%gltﬁ‘yt ?\D@p%lé@ﬁt"bf%&nal The use of the col or

l'ue may be pre erred since’the use of the di mrer

[0@2561‘]” A%S%Erg)&é @niddRert! ﬁ‘%'m?t dé eqic?vl@eestg %ﬁ%rgmg tion signal

Vi ewers g It is pre erre

arld® h‘észgﬁcﬁr%n%b{?cm d nBIhgaL}sésstKQ%nﬁblgal%luﬁ tBr{}beﬁ'\I c?rLeDlof the_ liquid

co ors may use For exanpl €,

criisiagRittbraf ol'h'"%t é%%&gt%}ﬁb&q}hgﬁts tHésﬁﬂ{:ﬁrgnQbﬁM nélhé:ompnses

synch signal. In a ay systemt oes

arUbhdr ﬁt@d %lg{daﬁ(eqn N HersSIYEIRE dnﬂﬁ?(t G %ntmﬁ“ycn%&t W&k three

Addl I onal the di scussion o e seven co
s

bRl e %%Qﬂ?“h‘”’%gé%éé Rl & EhpYe dsé’if%ai used,

and shoul d not be construed as belng 20I|n1t|ng to

either the scope or the spirit of the present

exenpl ary enbodi nents. [00289]_ gbn an exenpl ary

enbodi nent, in order to permt the di splay of the

synch signal and to keep the viewer fromdetecting the

di splay of the synch signal, the synch signal nay be

di spl ayed when both the |l eft eye shutter and the right

eye shutter are in the off state. As illustrated in

Fig. 65, the state di agram 6530 di splays a box 6558
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25 representing PW control instructions for

di spl ayi ng a synch signal, contained in intervals,
6544 and 6560. The duration of the interval, 6544 and
6560, may be -80- dependent on factors such as the
conpl exity of the synch signal, the presence of any
encodi ng of the synch signal, the data carried in the

[008yZ)C hlnséﬂaﬁémpléﬂderﬁgocﬁl%hh thé\dghikbaLH hastdBa %Ehs%i and
the intervals, 6544 and 6560, nmay be dependen

ma§/ ®6téai%§tea U§ Brcﬁbfdet dieingiebtidrest 4 lodNSdtidnP BorditoR. 'ﬁ%rlndlcatlon of a
exanple, if the shutter transition tine is |ong,

lowt fary Béhditiinerh )@bé al crig8iel SRRGr 1 bdsed /P abﬁerioerl'g time

to ensure that both shutters are closed prior to

andlineRloR¥n @r o fRio8YWNEResi gnal . Alternatively, the synch
signal does not need to be generated for the entire

[00B08ET ¥Rhn SRERHFSRbARMBRX tﬁé%%ntr&' tiheuoR ééap’téﬂ to detect a

deS|red that the viewer not be able to detect

syrhPsiia8b9 8ighal atnla%egirsciﬂeaéhr@fthé h§uig ¥Rt Shanrad aﬂ@fydeli’&:tmg the

detectabl e as a erate increase in the brightness of

syridAforfliatigh aigndi0systent s bl ack [ evel. [00290] Referring
now to Fig. 67, in an exenplary enbodi ment, during the

[OOQB@LaH SMempiae chsddried 308, enk%te%ysﬁémllmﬁﬂﬁ%% #pair of

od 6700 in which a first image froma first image

liq®d E%fQI g@sﬁs&@vﬁge@cdd&oﬁaﬂén abiBpted & XRBRE Y encrypted signal.
enbodi nent, in 6 the image inits entirety,

[00‘?&@9?r @5 HnV exdthplaRt 8rbaaiRfknt, 8 @56 RIRYUP GpeHMEYRY liquid crystal
restrictions, 15 such as di'splay duration

shiitfsth ok Gl la@Nfhat is"REBIeOK bEbéoﬁQﬁéé’ru'n@tthé’rﬂz%lr cﬂnﬂuﬁocrystal shutter
forth, may require that a portion of the first inage
Eggeglsplayed For exanple, a single field of the first
i mge may be displayed. After the first image fromthe

[oddoBst m ARELemplaSAMbRImbRes Fgllr spélay&@. ha%fbemsﬁeﬁseﬂaeﬂ%s a first
i mage froma second i mage stream nay be displayed in

Ilqtﬁia%sta‘f‘%ﬂhﬁer drldea 88¢dnBesLHRNHad H%@oﬁﬁayq@@ cF‘/sf%iPEﬁ‘M‘?e‘F{ Both

or only a portion of the imge 20 be di spl ayed

nqlhievz@ys%l shitisrs HIE R liRhd EMStal inabtan 6?&? udle%@lt@ﬁeé’neaﬁﬂhsecond
t he anpbunt of the second’i mage di spl ayed preferably

an@raec&w?ﬁ%r?&ﬁt' tR4d Mte?ﬁ@elg@}i@ns M ﬁ‘r&tné‘ﬁd ¥&dohd iiqlR ct,ryé'{ﬁsshutters

be different Wth the first 1nmage and

wﬁ&p%d.qme&ﬁstglsmhay@&nst m@n.qbiaecrwtw o?-féhtataen o ﬁé]h %Ya point of
system 6300 may di splay a synch signal in 6715.

mﬂuﬁ@r'n@%hﬂ%r@%ués% FHiNHR c%ﬁfrblg.ﬂ'@blt Hﬁé’esotﬁﬁ Whutdr, any
tinme owever, and an exenplary tinme for displaying

[063t8] sm%h eXefpiry aﬁ%obﬁqéﬁh%ca&brewafageq{onashﬁen.agide&yét%t the
dlsp ay system may not be able to visually

poft {df ThaxiiEmSYRE BasdBiRgbn. APl Sorang rﬁaannlﬂlﬁw Hﬂzkﬁ‘@%ﬁm@%n may

be using elecCtronically shuttered goggl es,

tra?n)é&?trﬂn&le@'%'thif‘t‘?)(w@%eﬁiﬂeﬁpéf%ﬁtd when the shutter over
each eye is cl osed. The projection display system 6300

[06@8] def, qﬂ%f@n&@@”ehb@dlﬁﬁm LBl §mee? tﬁétoﬁr%qld9§%a$ﬁfc ronization

for exanple, the projection display system genera

sng?'%?ghé {h%%yﬁc%ﬁﬁatmeslg%@%é@é Y ontrBl a?cuﬁlt@éﬁgw orfd éfnﬁé liquid

during an'initial contiguration operation, In

criQViERuety dinSBbRAY%CEmBYMMBnR! dR&! synBrohBafon signal includes an
manuf act urer specified duration that is known to both

errc%tem ShRAt | mnard bﬁé’rhﬁ‘éryséﬁﬁb&mn@m tﬁ@%oﬂt’rcﬁ"l‘f%mt will only operate
mechani Sm whi ch for exanple, be the 3D gl asses,

afép$a|ld]a%96) *theggr%)y;%d @%QI WP CE IR ar) TentBRMiIR&:, 8 control circuit
fied.in accordance with the teachi ngs of Figs.
58 61 The projection display _gg.
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10 system 6300, however, does not necessarily need to
determ ne when the shutters are closed for proper
operation. Generally, as long as the synch signals are
di spl ayed at the beginning or the end of the period

wi t hout PWM control sequences intended for either eye,
such as box 6558, manufacturers of the viewer

incl0BSABhEERy sehédtandayay hOadEHedR) grovide dnhediddocal 296w battery
104, 1800, 3000 or 6000, which may or may not be 15

coridl@idhf TaE indicaAieR @F 83V Battdry RobdiBort EaMbE @Siqaid drysdisl shutter that
58-61, may tine the shutter transitions to nmask out

is did¥RdSBN&petiot st thne GRE Qhérh@g@’f fjres pefdd &F SikaYinsats bRdthplary
6300 has di spl ayed the synch signal in 6715, the

emB6@mBAL HRNcAtBPLifyit 3 SdfRdTRYddtedtl §yrichrofiz&fbradipRd) and begin
i mges (or parts of inmages) fromthe first and the

op&TEGRNHe ligTI n&td SRifers b 30&dtedte ty $ynBBroRRMidrOsidhl .
68, in an exenplary enbodi ment, during the operation

[0086910f Thé %n_&)ﬁﬁt‘é@ ngighal thayt dify SperatdTai g SFMRIdScristaRgIBSsEs that
6800 in which, in 6805 and 6810, the viewer nechani sm

had'\B c&MrdrBcuifl RlapfasPéRiveltfe Rerygldddigheses, 104, 1800,
3000 or 6000, which may or nay not be nodified in

[00B66]0T fARGEeXdrhblatynBmbedirhN0s bt Kighs! og&a@b tHeOQSd crystal
for the synch signal, in 6805, and checks to see if a

shitteadat atrhet thiat istasiBietieth bsrsbhavesingthS ipdRaf Jiqlid P4l shutter
If the signal is not the synch signal, then the viewer
gladsg®chani sm which may, for exanple, be the 3D
gl asses, 104, 1800, 3000 or 6000, which may or may

[003a1] ben s ekdrheiErny smBEHAEAAE Gkredl diMehdithd] 9RESH iirﬁél;ﬁe Bfpresented
Figs. 58-61, may return to |looking for the sync

to 81 \iWRr Bynu§RY Tquill Wta]shlftet BRegtdsaBs Qdeﬁliﬁr?aht?esf?g?ﬁuid crystal

I
signal, then the viewer mechanism whic

sh@R P lcls theh bhe milRcabAd IRNing Bb firdBR{kd 8988 HutteP80a IEoint of

which may or may not be 5 nodified in accordance wt

mdxiturh Q@R kraasmtiofrifes a s Hdriodaf tisefl Closifg XREGirdti IRMid crystal
anount of tinme, in 6815, and then perforns a specified

shﬁﬂtér?ﬂweﬂ@béﬂﬁ%tﬁd‘se@ga@liqlﬁ@ ehyst$ st @eless 8B one millisecond, and
transition. The viewer mechanism which may, for

thé RIBhE thdSedoRe Iiggdgir%ﬁzﬂ%ﬁuttéro‘ﬂ,a B&1Rof rﬁ%ﬁu@ﬂigﬁ@@%smission
e

whi ch may or may not nodi fied i n accordance wt

fort d18edoR8 pRIHBASf frhe FITHE firs?Befidd ofMBie EHREsPORHS tof 1BE presentation of
anot her specified amount of tine, in 6825, 10and then

anfRiaH8 6 ANRE BRE of B&fEwWer @Fd 39€ 886braGidried of imB&3fresMiHdR to the
t he specified second action conplete, the viewer

préReRABh Mhn WiadefoB ¥ecdrdrey@phBRicverbe the 3D gl asses,
104, 1800, 3000 or 6000, which nay or may not be

[oom@'gf 118 dnidkeMpRAY EMBEGMENE, thd itfuid et BiElftePfs Hdl@§t the point of
58-61, may return to | ooking for the synch signal in

m&&Aam lighP#IEmiERsEebY ia%tdh%ltb?n%ﬁrﬁe cBh vbRagdcould be two volts.

exenpl ary enbodi nent, during e operation 15 of the

in S MpRPP EmbbBftnehy, She FointBf @BERHLP AgHTRERSH s8IBR Grah8mits more
whi ch, in 6905, a synch signal associated with a |left

th&Y Riry W8®ererdbsipayed, in 6905, foll owed by
di spl'aying the left eye imge, in 6910. After

[o@imgl Ak i dDeteitblarg fdmiiimé e enlitterbfdfded BRyMdrEdhiZMtion signal
system 6300 may di splay a synch signhal associated with

tha Ed3BE tﬁé’?&:ohﬁ&g&fcultﬁoﬁ%bﬁ, ol bl BRERglRY cAjstl|sAVieHs. t Resome
right eye imge, in 6920. In an exenplary enbodi nent,

erhBRirBAtE Ofle 20N PPEHIzIBY skpalistRtbrisBs an féhér@Fl@M simak em
wherein the detection of the synch signals may not be
ensured. In such a display sysiggm previous synch
signals may not be used to determ ne when to
transition and a transition occurs only when an
associ ated synch signal is detected. [00295] Referring
nowto Fig. 70, in an exenplary enbodi nent, during the
operation 250f the system 6300, the systeminpl enents
a method 7000 in which, in 7005, a synch
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signal is detected. The detection of the synch signal,
in 7005, may be aided if the -83- synch signal
contains a rarely occurring start sequence and/or stop
sequence. Additionally, if the synch signal is
di spl ayed only when the viewer nmechani sm which may,
for exanple, be the 3D gl asses, 104, 1800, 3000 or
[OO@@QO INMBh Coxeiarg " erBydimeht, blﬁen&g'ltrfd ffchin W%F(bﬁl'ydeﬁér%te after

with the teachings of Figs. 58-61, is in a specCif

valRbftEiheTreHpledsigridie shutters of t he vi ewer rrechanl sm
bei ng cl osed, then the control hardware in the V|emer

00BBShal M SRYn My CanbdHERd 4 Bafibhe
[ de?ectlon when s in the spg§§¢|§§kgf§?gno woum of

[ X 3
o BB O A B

proQ%e”Qﬁ“1ﬁd|€é3llohnofa§CI9\Vvdl§'ﬁfe$y VMOEBmBlhe ﬁ%ﬂ% c%ﬁﬁ%n o %: I%éybattery

61, detects the synch signal, the synch signa

cor*ib@t oHOmag &RI ¥ ‘ﬁgmd Q:ry”stta? sﬁﬂftérr Y id aogeQilQ)r | berlBRCSH \énd then
t he synch signal decoded, in 7015 Wtht

opé,yn,q;gpyr,g@@h,ﬁ,gcel ved and decoded i f needed, the
vi ewer mechani sm which may, for exanple be the 3D

[OO@H 85 S &5 an1&bmit8Y0emBPReRl, RO Udntrkh bl?&lt”@yadgggé@% Nect a

be nodified in aCcordance with the teachings i gs.

syri%r&{kzat.eﬁx.gasrérw BB SpeRsiird e%eee'cwsﬁéi 5 O%é?g %E?' %e;%hng the

synch signal or inthe synch signal in

syndhréHizaRi%R SRy ral Y ﬁ'ﬁ’@ﬁ’@k&ﬁﬁlﬁry érlﬂﬁodlﬁ%ﬁp 'tﬁ@éng%pt&@% 3gn_?l will only

system descri bed above with reference to FI g

op&fYe Q%anrmw@rcﬂ;setﬁ gla8b&s thiap h?‘é‘glcSnt%l d.reu.Pagézoé%ﬂbd REive the

substituted for or sone o

en&gg%gg]ngllqu|d crystal shutter has a liquid crystal
at rotates by applying an electrical voltage to the

[Odshqﬁt Gh A ekéhp@RA ehibeBinidie, 1';' it didray & @at§§f9¢eewlga.dacwstan

20 transn1SS|on rate of at Ieast
shiXdr§ et fafb 1122 % LBBR BNE pBidohi p @gaﬁgheﬂ%ﬁfymg fid! drfthshutier
crystal rotates to a point having m 1 i dght
gldss@fismi ssion, a device stops the rotation of the
[iquid crystal at the point of maxi mumlight

[odmpsrm 8% eQ6mBRF, érh&suuhehtdé sidteml fb%’r?ﬁdﬁ%X%@ldnﬁensﬁd}%I video

poi nt of maxi mum i ght transm ssion peri o

e
S8 AT ar A RS Ak A EAGY t fguid co

sh&&lﬁ%oemgbﬁ'ﬂe |'étn§ havﬁx@oazggtlzorﬁ fRRd @ﬂg&t@f QIZL?[}‘]Q'S 'ﬁwet ﬁHu‘?@ crystal

di nensi onal video | mage using a pair

shGﬁé’rﬁﬁé vt fd’wcglzr?%%ot mhap%\éeop%n{ad ﬁ?l@s@[ﬁgn%néerﬁﬂlggcond

[1Tquid crysta ter, and a'control circurt ad

A EhiRPeRcdiBa) 'aftértna {elyAheh ﬁl%yfﬁétaéndsé’&&)h@ rhﬂundnbfysftélrs%htters and

l'iquid crystal shutter’ can open to a poi

ho|d %t |IC{J i RAR S DrilRkalith LEBSpdiMtad rggﬁmgfd |¢rﬁ%‘?@ ission?lintil the

Ime’'the control circuit may a

coHﬁ’J)It é&%lttc‘ibslé‘é"tﬁe tshenér' rﬁ&nﬂénﬂwe 15l xﬁ;@\ln rﬁmggé aarow battery

he pol nt of maxi num | transm ssion for

md?ﬁdrtblolg?f’lfml‘.llj@a%%?{e@hg réeﬁ%d?st% LhiE o 'dél%ﬁ'm’nkrﬁ%rpar%BM@tcﬂlpower

ontro cult opens tne secon

rembMHgdinCinSbery A tchRtrolleMABE el tbgkfetéﬁﬁﬁ@%hl h%wtqe amount of

crystal shutter” opens to a point maxi me

po%?Fb?ﬁﬁlﬁlﬁb @rnth'erbaltt@l%'sls Euh‘ﬁaeﬁm@r p%ié%?ﬁlg%s térdgeﬁalihe{dnger than

applies a“catch vol'tage to ho e secon
e [ ol
2 e B O o B ' digeg il ot operate
cl ose the second liquid crysta shutter. The flrst
period of time corresponds to tﬁe presentation of an
image for a first eye of a viewer and the second
period of tinme corresponds to the presentation of an
i mge for a second eye of a viewer. A conputer program
install ed on a machi ne readabl e medi um may be used
15to facilitate any of the enbodi nents descri bed
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[00299] In an exenpl ary enbodi nent, the contro
circuit is adapted to use a synchronization signal to
determine the first and second period of tine. In an
exenpl ary enbodi nent, the catch voltage is two volts.
[00300] In an exenpl ary enbodi nent, the point of
maxi mum light transm ssion 20 transmts nore than

lonlgBi fah h¥pregdisdhitedtimlel I an [&g%gﬂal‘y H3BinGRHE MR AbY battery

enbodi ment, an emitter provides a synchroni zat'i on

indiagtals %Bé’nlﬁ@earﬁiy %ﬁ%fr%n'tﬂ@tlé@narﬁf gﬁﬁ{ |I§91 S¢ s{ahe?hutters at a

control circuit to open one of the

pretfatrinfled rafeh Iﬁ%n%&%lﬁgf)én%mﬂ'ﬁlérﬂemg epré&ﬁermlged amounl'mt of time

synchroni zation signal Conprises an encrypted signa

is Ibﬂgé}'}hé‘ﬁ(ﬁﬁ@& RSu¥s. S FRQHE X ary Véﬁ‘f’?ogﬁﬂ(f,r{totlhe%\ﬁ BHftér%/%dléeR@r may

hr ee 25di mensi onal gl asses operate a

op¥|%|té fé)’?‘ta{ I@gstafﬂregrln%g/é’ %h@lddétb%ﬁJn? tha[tque?’Q%uh f?bwer remaining in
exenpl ary enbodi nént, the cont circurt

thebfl‘)taﬁs&y |ssﬁ8t5‘§[|fflélﬁﬁt B (e pafapt g%sgé’s R6 T%ﬂqutea[bng?r than the

i ndi cati on of | ow battery condition.

prégete?'ﬂlr%‘ﬂ’ %Bﬁrﬁraf rﬂ@d' H QR ﬁ%}&é%gn@rﬂétc@htroher may

shutter that is c osed or ap ne’ and t

defRPSMel BB SndfH 0P boRer rér‘ﬁgrnlng:[ BOt%Q%anngth dﬁ%a%n‘g rt e by the

enbodi nent, the control circCuit iIs

nuﬁ%@PBfré?/Hbﬁréﬁuk&(bndeﬁ&@re%ﬁx iRk Qﬁ@’r}ﬂtl ng the i qU| d

crystal” shutters after detectlng synchroni zati on

[o&19nalin ah QQ@?Q%W] é}né&lﬁéﬁm“ Fo\(ndﬁgjb mrQ@Bﬁn%n'él?J%al video image,

encrypt ed si gnal onl'y operat€ a pair

the ivigdetlis ?}&%Q%W%MHQ aap‘éf?lrgfrtﬂ 83‘%3\%#) ?ﬁ@:@%@ bBsses that

recei ve the encrypted signa

incRUHRERY BEtiq SMﬂ%HLﬂeraantdeaséec%h@ ﬁ&u% Q%I{azgﬁfﬁeﬁ' Ezﬁ)en ng the first

I'iquid crystal tters at a rate V1 SI

liqB8 fc?@ﬁlal\%ﬁ% fegr B%é’nﬂbﬁe Prfnné%cGHa %?%X%Er?é f.r?ﬂ&fg errIystaI shutter

gl asses I'n an exenplary e

at 9l RFR 6P m%%?mff'n fudrft Ergngr%@éloh t}g.t 3 h@?p&}?fd' S%imé. c%ﬁlng Lhe first liquid

crystal shutter” a a secon ens at has’'a se

cr}été‘l“ﬂh@tt@rr &d %enspb’éﬁlﬁd' 1hé3%$bqli5th égta? AT m lless than one

shutters ave a lrquid crysta n open

mltllgé'&ngn%omd | ’th%egé’&qda?’kﬂ.ucﬁ chR rs‘%tt&rl éf: Y gmﬁp?ﬁ maxgmlrum light

alternately opens the first ‘and secon urd cr

tra?@h‘ﬁsrs%hsfor W&@Foﬁoh Sertddds tin&r Wﬁ%@n}*s&%@%é of tuﬁ@ecrb?r;gs%}%s to the

liquid crystal orientationis

pr%ﬁ@g'té'mmdf'aﬂhﬁ] %é %ﬁmfﬁ&'% &r%g 'V.em? aﬁ8%é %C&H S8 of time

ses th ter

|d88 G the ﬁregéitﬁtlibn\/@fl :Erfsl Q%)rdﬁetég@orl\d g}%‘o %Xﬁév@ér in this

at t he 20poi nt of maxi nun1 transm ss

extgﬁm'g[yi'y QfnbBBR MU The itk Jlﬁlgﬂfﬁ eg{??%g%g%éslagéﬁge thdUnfount of

nthirty two percent

po%??ﬁhé‘iﬁ%gQWBéffeg%,a?eﬂa l%t %S{heF g‘% aRb @ f %w@r remzinnmg in

synchroni zati on he syn ronlzatl

th& BURES i€ BEHEORIHOIhePdiCHH dladdds W BPeRfioRbel tlﬂgn IaI &%Qermmed

time, and then indicate a Iow-battery signal to a viewer if the glasses will not operate
longer than the predetermined time. The indicator may be opening and ciosing the
lenses at a predetermined rate. The predetermined amount of time for the battery to
last couid be more than three hours.  In an exemplary embodiment, the low battery

-80-
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crystal shutters. In sone enbodi nents, the
synchroni zati on signal includes an 25encrypted signal.
In an exenpl ary enbodi nent, the control circuit wll
only operate after validating the encrypted signal. In
an exenpl ary enbodi nent, .the control circuit -86-

i ncludes a battery sensor and nay be adapted to

mdf&éfb\" SHRra8s i1 @éés@rih% ansomté}aaét%wmm@nmet laﬁ’nBuntTBﬁ power
indication of a |low battery condition could be

renhdifiHg Gh HeYisdtly mhtisefricidfioritfe 95.9%@@45%3 & @&errétedoﬁger than

time and then open for a period of tine. In an

theS pRIMRIAMIheB TRABHLAEBE timche 1§ M %Qémﬁl'aﬁﬁ ‘éHboHﬁneﬂﬁ' apieeontrolier
to detect a synchronization signal and begin

deéﬂﬁﬁééﬁh@gmbnﬁt bil BoUéH @msiting |r§h+ét Bﬁ{ gtrﬁéaéuhng time by the

detects the synchroni zation SI gnhal . 309] Th

nufRBEr of Pﬁ&réﬁn%ﬂ”&n HTRSEs Pt Xh O BRHRY eamaef#oF of liquid
crystal glasses that has a control circuit adapted to

[00B6E! ¥art BRerRPaRYHhESHIPERN & prowdlhg%ég]d nlméhsﬂﬂ\al video images,
exenpl ary embodi'nent, a test signal operates th

the dy@tdndlinelugs %'pa‘ﬁ*ﬂftgﬁéas%és @&m?rlé'lﬁé 8 friddnd r§av\H X3 ﬁrls?hchﬁ’d Erystal

person wearing the pair iquid crystal

shiifi | 4258 SechPRhEl hdvih?d LEBRP gl &%Qﬂkﬁ[ﬁ@? th@ |Iq*&rdesrysta|

di nensi onal video inage is presented’to a viewer

sh&’t?ér@%alnh@ g ﬁauw M@&@h afl§ %t&p"enmget%@%% fe%s tRAE Bh& hifi é@cond A

first I1qQuid crystal shutter 1n less than one

coﬁf’r&l cirétﬁprﬂag alt@r‘ﬁh@lﬁ&pénhl‘ﬁefﬂ'rét%tnd|s‘e96‘r'|djhcﬁf d ?rg/éﬂal tteY@ and the

a pol nt maxi‘mum | g ht transm ssi on

Ilqlﬂﬁrd Iotgrtlén'taﬂ%n 8! 953 8 4 BBinf Iof ShaxihGi ﬂ;h@rtaé%tsﬁ‘ssﬂaﬁ until the

er hen opening the second |1 quidrystal

co%tctr&ﬁlt dl&ésefﬁé sﬁtﬂf’@? @Uﬁhéﬂﬂdré SE5ABRkonRAbr Menﬂétqha%es a

the second liquid crystal shutter at a poi nt

s.gﬁamrm.ﬂtérqhst éé@@%gﬁél%rﬁeggo e PR ilR&dd er%sgﬁted for a first

tinme. The first perio corresponds to

ey@,r§§|§ﬂél%éé?\?br%fenéﬂg NP GEndI0inda LhAtRd! cﬁ&gt Qéag?ecﬁfoedfﬁaeﬁ the first

he second period of tinme corresponds

[ f
shg% 00313% p?%ﬁlognof gtgnee’ nl‘gqg?g/ﬁ@% lﬁglﬁﬁgﬁ?r@sgﬁﬁ@d ‘Pc;rt :!j?s?%é in an

exgﬁwﬁ%%mﬁwltrﬁaﬁf tHec's@r%I% ﬁln?rgl%dn@hpt of maxi me l'i ght

transm ssion by a catch voltage. "The catch vol t age

[o@s%h dheyd \éQeMBIIaFyS nLt HodRer? X SR s Y %ahgmmgﬁy%&beme signal

ol ht of maxi num’l transm ssion transm t

tO\K/:S}@na trBfidcior, ttl"ﬂ';D s@%%P?sn?ef@Ete'd' lne refléc993$|?ral thd stfhal receiver

exerrp ary enbodi ment, an emtter provi des a

deRERC tHeORhZAkH QRynail INakode d dlrﬁér%et‘ﬁetrl%ﬁe&ﬁﬂfsré’lmowe theater

circuit to open one of the liquid crysta tters

SCRIME Iﬁr%ogle'mérz erﬁtﬂﬁilrﬁ¥ﬁch‘[e°§]g tllal‘ﬁgmﬁ'feg'i’@éen}%g@ﬁhﬁﬁ signal

an encrypted Si n an exenplary

frogrrtggqhgg{b c%lt | ng&&ﬁ 3OIheGhbGH )é\ﬁtu by eREGpBRLembodiment,

e encrypte |gna
the signal is a radio frequency signal. In an exemplary embodiment, the signal is a
series of pulses at a predeter_mined'interval. In an exemplary embodiment, where the
signal is a series of pulses at a predetermined interval, the first predetermined number
of puilses opens the first liquid crystal shutter and a second predetermined number of

pulses opens the second liquid crystal shutter.

-90-
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[00315] In an exenplary enbodi nent, a battery sensor
nmonitors the anount of power in the battery. In an
exenpl ary enbodi nent, the control circuit is adapted
to 5 provide an indication of a |l ow battery condition.
The indication of a |ow battery condition may be a
liquid crystal shutter that is closed for a period of

[00BRPE #Nah BR@fplaResmBaimentIeF hrdidiig 4 tHige dh%%ibﬁh J.aboa%age

exenpl ary enbodi nent, the control circuit is adapted
thel Pethal %ﬁbro@noﬁi@t‘h@ﬁrﬁ&% &Mthu88s: HAMRY a %Fiobtﬁgééh.ﬁaeﬁélaﬁél%wmg
u

the liquid crystal tters after detecting the

glaBYEY BEMPHFARY 1a0firss lign@|crystd %tt@?‘%ﬁ@'a35¥co?ﬂbﬁhq}1d7%%tal shutter,
the encrypted signal will only operate a pair of

opéhlﬁg“ﬂﬁ’e GFY Sibaild Q{/ﬁﬁlsﬁﬁmbhﬁ{ 1d¥3Sthan Grat r'hﬂllseEéﬁoCLHoﬁdmg the first
adapted to receive the encrypted signal. [0 I'n

IIQ@B cBseiTBhatar 8 BRAHt 88 Raxindurh @ight ﬁér%ﬂ!s&@rpﬁfr "étfﬁ%t ﬁé?ﬁd of time,
liquid crystal shutters at a rate that Is visi

cloRBRGIRE ﬂ&eﬁ%u.@ag&ﬁ%melf ahd trllérﬂébé?m ﬁﬁétsékomwu'ioe&g&él shutter

gl asses 031 In an exenpl ary enbodi nent, a syst

in fed tﬁé@\bheuﬁmsbwrﬁje hAIdIRN HeOSddont | IRBR br?@l%%htﬂ?e\( at a Rount of

include a pair of glasses that has a fi ['ens havi

makirhiirh Siight it@HbMissiol Shala Sdtehl SferRRdofirhEC OTiGk lf|f5.~7ti‘5perlod of time
having a second liquid crystal shutter. The liquid

cofrédsnab tSihdlpresentdiBi ohaN fndgd fofl Hedeft byS bRL vRREr Qﬁ‘d second
be opened in I ess than one mllisecond. 20 A contro

pefibd 6ihirhe BEYespoh&d ARE bbés@ﬁt%ﬂoﬁ Brearﬁ lrﬁa':gte B e SHROARL of a viewer.
liquid crystal shutters, and hold the liquid crystal

Th‘é@lg@ﬁi fhrsPltier can tRALM a%gdﬁébﬂé‘éﬁohhlﬂgtto {He%%Hé prdsRAted for a

until the control circuit closes the

leff &y, BRENRMBingHtRE sMSILBENHIBY dheMURidRal \%‘(N%SE% ¥an pse the S|gnal
i ndi cator that includes a battery, a sensor capaBT

t G@feﬁﬁiﬁbmrﬁﬁ 18 Bp & HrstYhuid QAR al " ni
° battery, a con?ro Cer a gptedt?éﬁgg%éﬂﬁ?ﬂggdhaﬁ mb%ﬂmem

thé‘@f@lﬁ@t isOdn ArardONgHt. N TEN Siehshlar) érﬂ@o&ﬁﬁéﬁter%e'égnal transmitter

ficient for the pair of glasSes to operate |onger

préjB&s tﬁep&&ﬁ’eﬂt t%wghf‘%d rdflcB®r v@fﬂgw q'@ﬂéd?éj'tﬁ@ts@%ngi %\ﬁérgnﬂle three

a viewer 1f the glasses will not operate

dlﬁ'ngﬁé"oﬂahevlémﬁgedlﬂs@bn%ﬁdtthgeagﬂ\é] RReGECIP I Wlasses detects the
enbodi nent | ow battery indicator is opening an

refd @ §gndi hen &rebtenttishy ehibatinhd i Uhd r&fl’e\éﬁﬁ @ a ﬁ]%UlEttﬁéa?eraécreen

a predetermned rate. In an exenplary embodi nent

[Owﬁ?etlﬁramé%%%pmﬁ%o@lfneht ke 5@5&%%@&?%@ én;gs%etlmlng signal

hours. In an exenpl ary enbodi nént

frdn'ﬂgh GRAGY prdfRktor. BPSH BkEmpiaky é’lﬁbécﬁrﬂéﬁt e s VS ré%fc; ﬁéquency

determ ning that the amount of power renmalning In

1.t QR Yan ExdiRblaguéhbédi®Bht, N sighal PaujE HRf a%eﬁé?%t?iﬂ#e%es at a

operate | onger than the predeterm ned amount o

précﬁbtérﬂ'nﬁéhefmér@ély RTRPQHERNM rmih e nGRABLT 8 bRke %g{)terértt;/e first

determ ne the anmpbunt of power remaining Int

IquM ERREUER MG ahH®y Qé/co‘hﬁepré‘&lé‘{pﬁﬁm&fl OFB&S%P%?BTI%&I & open the

pul ses remaining in the battery

se@g%m&y@@’p&mﬂgpnt for providing a three di nensional
deo i mage, the image is provided by haV|ng a pair of

[0@@!4?3 ifl FEBRdrRRI Ay é’rhl?%uﬂ%t%f%%?&eﬁﬂ%ﬁ' h{g%a@ dimensional

first liquid crystal shutter and a sec

vndHoMﬁ*Fa@bs Sé‘é‘éut ﬁglaé&@? RbSd ﬁan 6i"erfs' H'aﬁl‘ngdd fdi Iﬁzgﬁf é/r%t%l shutter and a

shutter in | ess than one l'I secon

sefcbﬁd;tenls'rﬁWne a%éb%h@lhq&al&}s‘f‘él shlitté, B I[Hu oL &QNHqﬁg}s havmg a

't ght transmission for a first period ot t1

the first liquid 15 crystal slytter and then openlng
the second liquid crystal shutter in |ess than one
mllisecond, holding the second liquid crystal shutter
at a point of maxi mum | i ght transm ssion for a second
period of time. The first period of tinme corresponds
to the presentation of an image for a first eye of the
V|emer and the second perlod of tlne corresponds to

D o Y o S o o Y I
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20 exenpl ary enbodi nent, the three di nmensional view ng
gl asses sense the anobunt of power remaining in the
battery, determ ne whether the anmount of power
remaining in the battery is sufficient for the pair of
gl asses to operate longer than a predeterm ned tine,
and then indicate a lowbattery signal to a viewer if

liqlid' & Qkﬂteﬂsa?rﬁﬁ aMi dden@t i@ &Sf akss liR8he trhififedd™@. A control circuit
predeterm ned tine.” The indicator may be opening an

altérh8RiyN8pdriRethe ShrsN a8 stbordl RGGE Rl dfftefalRid t-ﬁgehgmd crystal

predéterm ned amount of time for the battery to

oriéfHlich Rendmrp 4 Béﬂt Bh'f'@a‘-’xlrﬁ‘&’rw@hl rt‘raﬂ@m%éi%ﬂmrﬁ'ﬁ ¥ne contro! circuit
enbodi nent, the | ow battery I ndi cat or operates

clogé’é th%tshluﬁé‘rS tintaR r&@mﬁ%eﬁBB&heﬂ? taeiyﬂbm'bﬂigaﬁ%es)@fgw Bmprising

of power remai ni ng In t he attery I's not sufficlre

a feféctiofeddiide’ I0ehted! iASRGT c;th@p@d]raBﬁﬁllaQ%er nhhé%lgtdéﬁ transmitter

predet erm ned anmount of tine exe

secdiRP ai I toldi8s GRNERRLIGH ddRier %Q%ﬁ;n‘éh@or‘?&?kﬁﬂ&s 84‘ an image

power rerml ni ng in the battery by neasurin

préseﬁteérfyr@ st dei éfymewen' A3 n%ﬂreEé‘nbére:%nEEﬁ{hgl ﬁnaﬁ’@ﬂ%@{eﬁ from

can last fo 00320] exenp ary e
thePleB¥Atdn e vicB! S5 ﬁbﬁ%rb%‘nﬁelaélrc\ﬁlt d5ond FRIRS shhtlf@ ené%rﬁenod of

i ncludes a pair of glasses conprising a first

tmﬁanmg:hqhé ihade .Llp%ébﬁteerfafﬁhelf.rélayéter and a second
 ens having & second liquid crys shutter, the

[0d328}i 6h &k éﬁérﬁbna%wcnrﬁemamw?nr%n |l a#ih#a%emghta' in@RExBRplary

opening tine of 'l ess than on ['1 second.

enfb%ewegh tlﬁg E%uorwg@bk%é@t&ﬁé&ememt@@ﬁemgiﬂ e%gdl{nﬁnt the

secon cryst shutters, and urd crys

 sighal ﬁéﬂs%dté}nrebév&eé Aty SgRQitRdm 86 i rgg?‘ét H?‘brl%cltdrg hl‘hhe signal may a

transm ssion unti | the control cir OSGS t

seﬁ@éjfnt Slilsesrat 4 Bl%'agfé'irﬁmeé iYRENT AN Zadd arQGeYﬁbCo% rﬁ%}ﬁt the signal

I ncludes a signal transmtter that se a sign

is § QBAES BORH it OprBBetbRIAE Q{tSr%Serr‘%dthé @F tgrédeie% q@&%un?oer of

Si gnal recel ver sensi ng t € Sl gna contro

pufst Gphs MLARE R di@ c%%n D shidferl drdSthe kacor Ekﬁ@{ d,ﬂ r}‘tﬁ’.uﬁrg)er of

period of tinme in which the inage is presente

pufs'eﬁ%beﬁé’ﬁe s'e@orﬂf‘hq%ibe&gétﬁlrﬁ)huﬁ ghodi ment, the si gnal is

an infrared |1 ght 321] In an exenplary enbodi nent ,

[Oéiﬁ%ﬂS'Iﬂréﬂlexbh%mhb%m{éﬁpf %to%,.onrgbe%%rg @Imé 'éfjwaeo image,

reflfector, the signal Is re

th@nﬁag@ Saf ! K BlovidRE &y ﬁﬁv.ﬁf Lis of Wﬁreé ea‘.Jnsﬁ; &&"m S&h&ﬂﬁ% glasses

In sone enbodi nent s, ector IS movi e t he

co%réiﬁb kst I‘ﬂl@&yﬁﬁﬁmtﬁf In& H%%ébﬁEF{HL? &1 aPéf?ﬂnt%beopening the

transimtter receives a tlmng Sl gna

flrﬁngﬂo %rggtaﬁglfnﬂte?% tl&% {fBY IdhePh ls@&ﬁn%r ho|orhcc€ﬁ]eeﬁ§mﬁt’ }]érystal

e Si gna IS a ra requen S1 gha

shﬂfﬂereé?eér%nﬂf ¥t RERARIRTRMt tr et da%@ﬁls%‘o%nf@ a fﬁstjae%% 'o??i[n%f closing the

pul ses at a predeterm ned interval exe

f.raﬂ‘g ! erl sh rhdithén §) th'e%e@onc’oeﬁdru?oscr?étaP%Huﬁgrc‘m%ss than

I nterva e first

on@umﬁecaéd Qrfud RS 8SId eg%t tB& ki w]du ﬁbg’r %h%ﬁ¥§%?la point of

shutter and a second predeterm ne

mBRR0% (G RESARLidn A sCENRE Blrich bt tifE: TR Tirst period of time
corresponds to the presentation of an image for a first eye of a viewer and the second
period of time corresponds to the presentation of an image for a second eye of a
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[00322] In an exenplary enbodi nent for providing a

t hree di nensi onal video inmage, the nmethod of providing
the i mage includes: having a pair of three di nensiona
viewi ng gl asses conprising a first liquid crystal
shutter and a second liquid crystal shutter, opening
the first liquid crystal shutter in |ess than one

vieWed. | 11§ emoebmiadydémBodifent, 1thé trapsinitidd i tthrgmitst a1 infrared signal
shutter at a point of maximumlight transm ssion for a

corfdsbshdiR@td e iffagel grBserfiddPfr ROfirkhEyd. | THE thrb8 \irfessi dhﬂ Jrewing
shutter and then opening the second liquid crystal

glaSdudt E&isel thel AfrErddhaignanans thbh SREOME. inhaledi SgndiN@ trigger the
second liquid crystal shutter at a point of maximum

opémrsgﬁbf the RS RS cARt Shuter S BEAMExdRpIaGErMbodimER; thENggnal is an

first period of tine corresponds to the presentation

infrafedAlyht. MRGH @ Iél'? enffolintt®, e réfiekicres nﬂﬂ/ﬂa fnBSter screen. In
second 10 perio time corresponds to th

an Férxéﬁfbfhtr@téniﬁ&dﬁrﬁerﬂntHe”B@ﬁalf@énshh@errr'egéltle@éetlﬂfnga&gna! from an
viewer. The signal transmtter can transmt a signa

imdde pRFRAAII T t.mlﬂghaghérv&‘andos@%eggr%@ df%Buiges &f 5 pR¥Setermined
and, sensing the signal the three dinensional view

mtél'l/é\s I8 S0 enbRirkdifls Sd BraabretiBtefihed RLMBeMBESLIdLR db@ﬁ@ the first
the first liquid crystal shutter. In an exenpl ary

Im@&"%ﬂ@td’rﬁﬂﬁttertahé 2SEEHRA predefdiminld Rintstr lok ?Ufses bger%nthe second
exenpl ary enbodi nent, the signal transmtt

liqiR8 ehRdl Shdtlee si gnal toward a reflector which reflects
the 'signal toward the three dinensional view ng

[003225 S @S an BREMAIRG chhisiirherites §i/§f@rh forpréI&ing |t|ﬂf§§ @imensional video

detects the reflected signal. In an exenplary
im E‘nbl’(ﬁ@& a pdieof @falsgéé fHat havé 2R RnENRRIRY asfﬁ‘ételﬁf&ld crystal
[ I n an exenpl ary enbodi nent, the signal

shut'feﬁ'naﬁm Ets%rcoﬁ&%svﬁénﬁq bi d8cBAd 3189|Baér¥§t£|0§ﬂlﬁlrér' ’Eﬁ@gﬁ]md crystal
projector. I'n an exenplary enb the signal 1s

shﬁ@éﬂs %C.ﬁ&%bﬁamaycr;&aﬁém opdrith@fim& BERRS afah &@ﬂﬁns@%ﬁd The

he signal could be a series of pulses at

sy&éﬁd&;lﬁﬂ Rsderhviend RoMRbI- cidutt ithattaliFRESY %"pghé‘% AIRBE second
of pul ses could open the first liquid crystal shutter

liq@B Eristal SROHSs I-RARIIGEE RS- d?'y’s‘,m%rneﬁtfatl@# Eﬁ&%oﬁi%‘ﬂ HaRRER light

the second liquid crystal shutter. In an

tra‘ﬁ%’n%f&loﬂrohtlﬁfm%nﬁsﬂélrdmft c%s§¥$ﬁeeﬁﬂthéF nhe\@yeﬂengmtab I8 have a
di mensi onal 25vi deo i mages, a pair of glasses has a

tegt's§/§tt3m| c%'ﬁ?prﬁﬁ‘uﬁ'é“élgﬁalﬁr‘aﬁ%utt@ %Ué@na‘i; Fecehat, a%Blétt‘éQtrsy@fé% ontrol

second lens having a second |iquid crystal shutter,

c.rt:lmﬁaéap%u @ cfdémahaldo%a%é firsBaktfddcBAd §hut%1s at & A8 tHAt is visible to

crystal and an opening tine of |ess than one

a Jelvkt. safr otdexdmMant &mbodinkRUithe dlghsr néﬁﬁﬁ.nepesw nahﬁecewe a

first and second liquid crystal shutters, and t

timihgl Widhat Fr¥at 8l projeb@nt @t érpréxér‘ﬁ?laﬁj gmBBdlﬁhe‘HP' Ak é?énal transmitter
maxi mum |i ght transm ssion un the control citcuit

erfils08 thitah& SHHAIL $he idffardd sBXENRILRS Ye %”@?Q%'B?'Huise@ In another

synchroni zatron system conprising 5 a reflection

ex@fpidre ehppaintht] el it t@hsthiter gﬁﬁllt% 2 ragloaﬁéf.ﬁency‘?@%nél The

signal transmtter sending a signal towards

radiiBfile8GLh rh@‘%‘l’b&ﬁd bd BSeRbPBRILILR! r esponds to an inage
presented for a first eye of a viewer. A signa

(068881 MRTanSSRfRRary %ﬁwb%ki%@”t of §fnl\éfﬁc§d3f$r IrRMitd'8 three dimensional

refl'ection device, and then a control circuit opens
vidddinhddeS tthe MEh &S cOWE | IH&u@e Hﬁﬁlhé’% Bdir tt’)'f rfﬁreb ndl??@héignél rV*r‘ewmg

i mage 1s presented for the first eye. I'n an

exenpl ary enbodi nent, the signgh.is an |nfrared light.

In an exenpl ary enbodinent, the reflector is a novie

theater screen. In an exenplary enbodi nent, the signa

transmtter receives a timng signal froman i mge

projector. The signal nay a series of pulses at a

predeterm ned interval. In an exenplary embodi nent,

t he signal |s a serles of pulses at a predetern1ned

Y o a -
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conprising a first liquid crystal shutter and a second
liquid crystal shutter, opening the 20 first liquid
crystal shutter in less than one mllisecond, holding
the first liquid crystal shutter at a point of maximm
l'ight transm ssion for a first period of tinme, closing
the first liquid crystal shutter and then opening the

glaésﬁ‘so_eéinérisq'gj g ey Rdurd cBRt tsPlttéMah@SsEAR IRMR crystal shutter,
mllisecond, and then hol ding the second |iquid

op&riivg t firshug i€ rcrydtalsshR@bNin Riss MR BABY hill8BLond, holding the first
transm ssion for a second period of tinme. The first :

liquii€ ciyathl Siutler BBa ?)_Bint ©P FaRFRAR Ut tharfshs IS ERE ALt RRA0@bf time,
an image for a first eye of a viewer and the second

cloBiRg itisfiref liduidTerystar §iRERP AR gﬂe‘_ﬁgézd_%%ir@_rtﬁé %e&&*ld'r]lﬁ;gnﬁoéry% shutter

i mge for a second eye of Vi ewer .

in IB¥STRAh N rRiBesHNIEBhd hblﬁﬁlg?tﬁé@é%ﬂ& Ruid EFERMEHRteRBt a point of
infrared signal corresponding to the imQge presented

mab@hiund light irahsRlsion Torea sddoRe pdHO®BBHIMRBANN X @%Ma@lé‘rﬁ%ﬁnent.

sense the infrared signal, and then use the infrare

theSfir8NGdriotl @f tifle0@Rfesh&RIsOBaRE BeesBhtaltiBR of bh Fhadd fiatirst eye of a
crystal shutter. In an exenplary enbodi nent’ the

vieWef B theSe8thdPpdritdr iRt dor@8bendsto @k ?Pé@gfﬁl%%ryof an image for a
enbodi nent, the reflector is a novie theater screen.

seddhddyef AMALWEY R EkEmNAry driSodhhemak thandRitsr bk _F_ﬁ\gsmit a

receives a timng signal froman i mage projector.

tesh siFhBIGowh @R ahe @RESE dindhsnaflibimgUladdes SRRicRthdh receive the test
predeterm ned interval. In sonme enbodi nents, a fel rst

sigRBEig £580dde dn METHREe @ifne‘PlQiloﬁﬁlsglé’%%Q ,Saﬁchf?\efa lssth éoinﬂbllitzgrcuit to

crystal shutter and a second predeterm ned nunber o

B bE Blo S BaSTirstEhaSReendl idi bANIa s | .
op[00327]0 In alr: exenpl ary I%‘%oo iﬁgﬁﬁtﬁé g%/g?gén{]m;cgrthe test signal,

WhBFERY ittt dLid leFy2e dhiRasi eal ant B188e iBIRR: itﬁb@'ié‘%ﬁ?c?rr@%tgle to a

[
pair of glasses that have a first lens having a

vieWefl We gy e lgilssédiut ter and a second | ens having a
second It quid crystal shutter, the liquid crystal

[ocggg{ & 8n BRmBEryerhbdtithentdhy Shakl et@d}%m%r%s&h&qféé.g?g liming

ess than one mllisecond. "Th system cou

sigih_al\/ﬁorﬁ LR0Bfetr. Gh bR WxEmbRA eRbb&ReAt &hy s@ﬂglnnﬁcfxrqugﬁé?rt%meits an

irst and second liquid crystal shutters,

inftar&H ignA Which|colldl 8k alehifd o bul8ed? Ot bn gﬁ?rﬁ&ém&&iﬂgﬁt, the

transm ssion until the control circuit clos

sighBUirdrmittet Enity St PIBICTREG@NZY sM4E fh 5@%&?@1?{% eé.pnbodiment, the

conprising a signal transmitter, a signa Iver,

racﬁ@#e@én@%ifg_ﬁaﬁ&s%ﬁwswlse%i rcuit adapted to open and
close the first and second shutters at a rate that is

[00538] bla@ dx@mpfarPeMmbBdRient bk %t&ﬁ%r@&ié’ingﬂ?}g% Bfrf]ﬁgéﬁgional video

the signal transmtter does not recelve

imagenaduld frRMde #5airaf dMssed o ri%ﬁ@héf gen%.fm&%?gﬁgst liquid

the signal transmtter emts an 1 hfrared signa

crysti AL RS aﬂd%‘%bc&?ylﬁgs BRatehaies isESorkf ncﬁ%ﬁ Ftal Igﬁﬁjt%etr,e the liquid

anot her exenpl ary enbodi nent, the sig

cryafit §1|uﬁ@rsr adlifg f & aRMRN ©ysSl 95y -anTlasirng%iO@E%]rcﬁﬁ%ggﬁt}‘nan one

signal could be a series of pulses.

e e ST LR S R e ¥
anB3dcBed Aqidi dryRhi $HeR, HoRNHORRYd VJQEYEI Q)gie't%ﬁ'n at a_point of
gl asses conprising a first liquid crystal shu ?er &nf
makirS @ AR trHishicH 3t Men SIOME HEY shRIREN IS Efﬁ%&ér&%mdbodiment,
liquidcrystal shutter 1n less than one mlli'secon
hol ding the first liquid crystgh shutter at a point of
maxi mum | ight transm ssion for a first period of tine,
closing the first liquid crystal shutter and then
openi ng the second liquid crystal shutter 5 in |ess
than one mllisecond, and hol ding the second liquid
crystal shutter at a point of maxi mumlight
transm ssion for a second period of tine. In an

o o - Y T L T - o o
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10 test signal towards the three di nensional view ng
gl asses, which then receive the test signal with a
sensor on the three dinmensional glasses, and then use
a control circuit to open and close the first and
second liquid crystal shutters as a result of the test
signal, wherein the liquid crystal shutters open and

an @uRsén %}sté‘mréi)h?rfsmgta LignQRefisHARe fts%nal NCENET anz?l%ILeg&n the

t he gl asses I'n an exenplary enbodi I men

corﬂfcﬂ'@:ﬂbuﬁ l28ptdd & aé'{Q/Sf% fhet snér%—i% r% ag'amlrggp@td%ge%ined time

froma projector. In an exenplary e

mtér'vglnaéteﬁﬁlﬁ&“f’frfhé El@ﬁalgg&élﬁr@réc@fvf@r&Q ﬁélgr%ﬂl me\@wn%htransmitter

coul d be a seriesS of pulses

de&ERAE tHE@anaFr%@el%rgf‘ﬁle éd@%@e‘v‘é?ﬁoﬁﬁ%%mm rtﬂgr@nal from the

frequency “si gnal . exenplary e

S
e i B

secEHrﬂVérﬂltteﬂs Athare Bitdi ATEdpie8PdHding HEhe! RS tﬁQ :ﬁ% Lﬂa@e%? does

a pair of glasses conprising a first lens

reJélJeSthe Eig%’l'fﬂ)n?mésé@ﬂal gBMdrhiger and a second | ens that
has a sécond liquid crystal shutter, the liquid

[003BY P 4 af Q%&&Skﬁy Sa¥bdIDeRt, kﬁ@ﬁps{j?ﬁ%{&éséf%lrngalg%ﬁ?e%st fwo_seconds

opening tine of l ess than one m I Secon e s

an§QHE 2bA@ A%E & GREtIRId %brﬁél'rltlortahﬁgn dOeFrPﬁée%Bde In an

opens the first 25 and second |1 quid cryst

exéthItaBﬁérﬁbod?rﬂEF’ts tﬁehlﬁquH &Yétgl Hu e nfdid @B@dt@ﬁeﬁs@gﬁl feceiver

poi nt maxi mum | g ht ransm SSi on an

rec,%méfstaeé'lgndl RoRth&%RARI t?‘d’r%gﬁfgl’(’d' ment, an auto-on

system conprising a sign transn1tter a si gna

[00388F1 V@han &@th Wre‘?ﬁ%dfn%tcg%ét%d Gy E?rﬂ{/lhlnbs 5 #18P R ensional

to activate the Signal recelver at

videb e iRl Kb dinkiud®  haViey Vaagpalrd‘at qﬁrrerbn m{ensfongl %fem glasses

recelver 1S rece|V|ng a Si

coﬁwbﬁg\ﬁ]{;“ L& liquReagdthVéMustet A% 5'3@95“ h%?o%r\é&%l %ﬁuﬁ%pﬁ;{gm@g the

St gnal recelver does not receive t e Sig rom

ﬁré‘t'hﬂ[lfé' ar%étél”%tt’e?% 0% (tHAM oRe megé’orﬁerhbﬁﬂlgotfhetdr&'anauﬁé‘@rystal

alternately open the first a second s ters

shifiredt \eahoiRC5H RaRRIMH f@wttn%ntsm%s%'ngpﬁg fi'rsft ﬁ)[ehgd of QF@ closing the

recei ver does recelve the S|gna

flrstt |§Lrﬁ§ 'H')Isié?"shutié?%ajc&er'l &)éi"ﬁh ast Lt?r{&/hqg é}g%mhgert Heress than

first period of tinme 1s at S "an

oné‘?ﬁnﬁu@gcd?\%r bRd h%fdﬂd &RBhd hgﬁd Qﬂ/ﬁ &%uﬁé}azﬂ atlﬁglnf of maélmum

l'i'seconds. I'n an Oexenp ment

Ilgﬁt"tYa?'Fsﬁhs%HJfoﬁ‘ %rscecB érgélnocﬁ&eﬂngmlrl\ IaPtel;l %bgfﬁﬁég%e first

recelves a S|gna e S|gnal ran

pehé‘d BN i% IR 8E R NB K BRIREntafiofT B Prgqp%% for a wstdéy%gofaa viewer

t hree di nensional video I mage cou

an?athé ééfcortﬂ” %ﬁo@“dﬁﬁ‘ﬁé Qﬁﬁésp\é'nSWtQQh@ gg%s;éﬁqtﬁr? R oénskrrrllgge for a

irst ITrquid crystal utter anda s

se&gr%ste% o?téutng%r. QREJH Q)gerﬁﬂgry embodiment, the method could include

activating a signal receiver at a first predetermined time interval, determining if the
signal receiver is receiving a signal from the signal transmitter, deactivating the signal
receiver if the signal receiver does not receive the signal from the signal transmitter
within a second period of time, and opening and closing the first and second shutters at

-95.
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15 first liquid crystal shutter in | ess than one
mllisecond, holding the first liquid crystal shutter
at a point of maxinmum|light transm ssion for a first
period of time, closing the first liquid crystal
shutter and then opening the second |liquid crystal
shutter in less than one mllisecond, and hol ding the

an SRERAA chiréipofding W6 thd sRRbL i @e 8ignal RERLNES eéemeervémhe signal
l'ight transm ssion for a second period of tine. In an

froRXIBETEigHaY tremepaérTBRtan éxXeehdidry EmbodndiR! thedir&fperibd®Bf time is at
corresponds to the presentation of an inmage for a

leabt it seRBBADT InnvdxeplarP BRbbAIPheHE AR Qedb%lﬁé@ko@fof itB%s no more
corresponds to the presentation of an image for a

tharEODRillREEorRfs. an %h @¥E8MplahleMBo@MRAPD R iquRITEI9SiaBRltters remain
the nmethod could include activating a signal receiver

opéh uatilfthd §f;naﬂ rEiRleP FdbeNRS aldidi frohahy @bnaldﬁatnemerﬂl ng if
the signal receiver is receiving a signal fromthe

[ocg3enalin bk aRsAbibyImbolinaéit ¥ 8)dt8@ 16MRonkit§ Fhree @Rnensional video
receiver if the signal receiver does not receive the

im&geuid |F1élmié Q%aﬁ'ogﬁl%sésr@ﬂ%ﬂstnbedﬂrw i ﬁ‘a\ﬁngfg?l%rl‘ﬁqmd crystal

period of tinme, and opening and closing the Tirst and

 shETOaHl shudcbRd Jert hailiy a @tohdtiglLidaryar SIRRANHFN AP crystal

the signal if the signal receiver does receive the

shiéHs Having AMidUE cistin ahd tarnaébcéﬁrigt fihe of %s@ﬁh§%%ﬁ@|rﬁ|ﬂ|¥econd It
enbodi nment, the first period of tine is at |east two

coﬁlaoawﬁavé B RAtreX&iEnh Mt ARLMEIHRAY opbhiehs ﬁFs@%Hd ReEbRAliquid
of tineis no nore than 100 mlliseconds. I n an

CrXR TEHUREN, QRO HIdTERY liqUid @nfstdl Wridntdis tadla PO 18 Miaximum light

remai n 5open until the signal receiver receives a

traﬁbr&&%loann‘ﬂmhtert%nﬁblgé?r%blt lo38$ Md §rﬁftter [ Ppé)’t:ngé](erhﬁla%nembodlment
exenpl ary enbodi nent, a systemfor providing t

thél| bdsmnﬁ cpédl is hARed iTRgE Shemul fhuid&ysteesHutBAbAd m‘e second liquid
gl asses conprising a first lens having a first liquid

r)rs&éd%haﬁersd'ﬂéht o aRRMeApRBLANHodifRAL, RRVEMGoPCRERAHMMYS the lenses

iquid crystal shutter, the liquid crystal shutters

opBAViritd the | ddattbd chéiS HalecRNg SncRRBREMh Sighal. Of inl 88 Sexemplary
than one mllisecond. It 10 could al so have a contro

enfbddirhbdt, iakokaye abpiRangt meyuam@rbr&é%a $HuteFs %ngmafeeosélween
liquid crystal shutters, and hold the Tiquid crystal

poRlive Bhdhk@atival a poi nt of maxi mum | i ght transm ssion
until the control circuit closes the shutter. In an

[0@3( |Iﬁr6’neegfﬁhﬁgdlﬂ%ﬁ¥ of tahﬁe\ﬁég‘tférobroﬁ?idrnﬁué tinfed @mts%qal video
old the first liquid crystal shutfer and th

08 Ghdir Uin ¥sralonahy
RECH it a1, o LB

shaR8NantbidecdbMeliqnthRlal Ghiitldt WheleiehbSirgt IIQUId crystal shutter can
synchroni zation signal. In an exenpl ary enbodi ient

odeli@n Rk traBitorRRRfis8EbrdO whBRir iheWelord néaid®ry ?Ql%hhﬁ%rscl;aﬁ open in

al ternates between positive and negative. [ 00334

leS '@k BRE HilEton8f opendf Gsel RE iRkt QHH dbQBddiqhidl &stal shutters at
di nensi onal video i mage, a pair of three di nmensiona

a thiBWnAY nKkas Ses nm@raoery%tan&hattéesrgﬁpehr %ﬂ&é erezéﬁtné}#seéo In one

shutter and a second l'iquid crystal shutt wher ei n
erbBMRiIthbAtS thel doMbICiRUY FbR tdIdhb&d OFAMAPER édhtr'oﬁé&uﬁm%cts a
one m | [isecond, wherein the second liquid crystal

syﬁb%hﬁétldiﬁglgﬁﬁlen lh rbdeeaﬁlbb@.ﬁ{énpnﬁemdukd %R&?J‘dshuﬁgr%nalternates
and close the first and second liquid crystal shutt

beRlvedh 5@§,tﬁ,etath@tneg§{f@s the liquid crystal shutters
appear to be clear |lenses. In one enbodi nent, the
control circuit holds the | ensgg_open until the
control circuit detects a 25synchronization signal. In
one enbodi nent, the liquid crystal shutters alternates
bet ween positive and negative. [00335] In an
exenpl ary enbodi nent, a system for providing three
di mensi onal video i mages could include a pair of
glasses conpr|3|ng a flrst Iens haV|ng a first quuid

. . . o S o S
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5 could also include a control circuit that
alternately opens the first and second liquid crystal
shutters and hold the liquid crystal at a point of
maxi mum | i ght transm ssion until the control circuit

cl oses the shutter. In an exenplary enbodi nent, an
emtter could provide a synchronization signal where a

(008951t | PranQdxehtpfary MRDRHPRENE & $yaters Fd PRbvidifg BES Mlme(ﬁguon@ video

sensor operably connected to the control circuit could

mé@;%s%gaﬂtirﬁﬂjdece Bl 6RALISES chRBrisiME & &M redviy Sir8NRluid crystal

and the first and second |iquid crystal shufters could

shieeinand setaweichd HavRat & R6Borkdlit @8 RO INGh k8r 1S liquid crystal
synchroni zation signal only after receiving an

shl&lé?sf Mﬁ)\h@ aSiqgerysthOSkPah dp@mﬁ@ R BPeRE Xhﬁ‘@ﬁéjm@cond It

t he synchroni zat I on S|gna is a series of pu ses at

colli @Rt REITYO0cd Mo t¥&lit thip aﬁ'é?nﬁt’émé{syth@rm%d ﬁffgeecsongtllqwd

t he synchroni zation signal 15 is’a series o

cry§tapél'ﬁﬂl§Fseé'rf8 mtﬁenrq%r S@%sté’ir!ﬂ aébofdtmna%ﬁﬂﬁﬁ@wa'ﬁ@mssion until

nber of pul ses open first liquid cryst

theSJEBHtrb%lr@ﬂ tickes Qﬁ@ ReAutredRtHr & r?%ﬁ’@d’duﬁéntp% hitter could
opens the second liquid crystal shufter

prcﬁ?ﬁ%”@'s@ﬁ&hr@ﬁ?@@dﬂ%@hal VhBRY i 9(5H|9rf\ df htfi‘leS’S}’n‘cﬁr%nf%&nhor]1 signal is

pul ses ‘i s encrypte I n an exenplary enbodi nen

en&§He8S OfseRitrseerdblf lcHAGS I B ﬁ@e&cﬁ{tml ngf‘l:‘&p@rbeoédapted to
pul ses that are not” encrypted foll owed

redafvedrd §)Vrf€hflﬁ1¢izaﬂélﬁ§ie‘ghalogndpﬂ4e9fﬁ§t én@%c@ﬁc?hcﬁ]@&%&%?&uﬂé& could

an exenpl ary enbodinent, the first and secon

op&h ¥ehl Hiosehit & ed'a%eﬁ'p%‘rr@srb@n&hé’stg thd In&Fbhi tﬂ)n nal_only after
corresponding to the synchronization signa 3 after

redefif aH EEnJpA&Y Sighaiecuti ve encrypted signals. [00337]
In an exenpl ary enbodi nent of a nethod for providing a

[Od3BBFe IFAATBRSh 8T enVb S Rent RE %yném&wlﬁfoh%qjqn%i)@ladsenes Sf pulses

i ncl ude having a pair of threé dinensio Vi ew n

at 8l RSRESHEIPhteA1I |ﬁaﬁlerx§ﬁ1plahﬂe.'n@o&.mé%t ahe §Dﬁ§h &{.za%ﬁ* signal

a second liquid crystal shutter, opening th I st

is la'SGHésdoF;SlMscésaét §'B|=50te?é'rm'|rféd| |ﬁt%$va‘i bag aoﬂgt Eﬂehéﬂeﬁﬁiﬁ@@%umber of

ding the first - liquid crystal tter at

pu@@é 'Hpeﬁ’é tH@ﬁr‘sWHﬂuH'&%talt ér%&émaﬁ& OQeé‘o‘HB esﬁétsr‘ﬁmé’c?EUQGer of

time, closing the first |qU| crysta utter

puk@@ﬁp&?ﬁﬂé@gcémlq%%c&QQai éh‘ﬂlHerd Ihlah x@h;ﬁ?—&/%@%ﬁdﬁﬁénk &Sportion

than one mllisecond, and hol ding the secon

of HeYsthigd ofhbdas eAtrpteROlINtN %&erﬂ’ﬁ%ﬁ‘%’rﬂ’b&dnﬂ@ht the serles of pulses

transm ssion for a'second period of tine.

incRISRETA rdtcRSFRAHd ROInbeP of Peisks rtﬁé’t Bief hetdeﬁéryétbgefollowed by a

corresponds to the presentation of an inmage

préde‘ieﬂmrﬂ’e’d%dﬁfbe"f‘o’i’h@l?@é thaPgreldMeryPREONA aR&HERD) fertnbgﬁment the

corresponds to the presentation of an inag

first @R R8cHH8iqlid &yéféles\ﬁﬁfterlebeﬁ‘Bng ¥REPRE Ya ﬁaﬁém%ﬁg?;fgndm@% the

emtter provides a synchronization sig wher e

syH@fréﬁlinloﬁf&g'hQ?orﬁ)Y BR&Y r@&élﬁﬁé WY coHsB8Rve e%crigferdys[?g}n%g I'n

an exenp ary enbodi nment a sensor 1s oper

03N et 8f kémbhRfy QRIBB&FHenPbF'é: H’letthc{%nl‘é é%vﬂﬂ@o B s% (alme sional

recei ve the synchronization signa

vide8Ciflage! tHRUMStHIY 80 ifdilidet BSvinP BESLiARH tfﬁé@%ﬁnéﬁklﬁ]al viewing

pattern corresponding to the synchronization si

gldRaky caﬁﬁ:ﬁgmg %Cﬁr‘sY'hBtSid a&ysfiélcgmwgﬂé'ageééond[ W%ﬁa{aﬂ shutr,

an exenpl ary enbodinent; the synchronization
op@mﬁ&ﬁh@%ré?ﬁm@idl W&aﬁghlﬁte?rlﬁ%%gﬁ e NSRRI, r]o‘dhgafhe first

exenpl ary enbodi nment, the synchronlzatlon si gha s .

a series of pul ses at a predetgsm ned interval and

wherein a first predeterm ned nunber of pul ses opens

the first liquid crystal shutter and wherein a second

predet erm ned nunber of pul ses opens the second |iquid

crystal shutter. In an exenplary enbodi ment, a portion

of the series of pulses is encrypted. In an exenplary

enbodlnent the serles of pulses i ncludes a
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[00339] It is understood that variations may be nmade
in the above w thout departing 95fromthe scope of the
i nvention. Wile specific enbodi mnents have been shown
and described, nodifications can be nade by one
skilled in the art without departing from-98- the
spirit or teaching of this invention. The enbodi nents

liquiScrilstaicsHuntetlaba eoiex enPhamyunoight tangmassRnfor a fitstbklidtof time,
Many vari ations and nodifications are possible and are

closihg trierfirsthiguiRicopstaladhuttbreandthentopening fthis E&nEDIGEId opyetal Bhutter
nore el ements of the exenplary enbodi nents may be

in I6sythanee whilliBecodtl, antbRdldingtteel séeind liqhidigdta hutiemat a point of
part, one or nore 5 elenents of one or nore of the

magiru@t light eansrakyior idreisg®nd peridt 60treé. NBI ah ediidisry @R odiment,
protection is not limted to the enbodi nents

thedr&tQdribe @f tiletcdrespetds tbithe peBehatibmer &h &hé? fohatfirst eye of a
follow, the scope of which shall include al

view@ransathe stsorf pdrivd of tieantrespdriderto €e proserthtdnet antPads for a
20 25 CLAIM5S 1. A 3D view ng system conprising:

seddnf &jecof &I vigWerl I asdn kémplafN BRSNS af b@ftter f6vides a
of a viewer, an image for a 5right eye of the viewer,

syr@Rfbnizaiym elghainvizatineNpatignal theayfchronizationdRyrdll ®S&RPypted. In
including left and right view ng shutters to permt a

an ésémplafy tmeodiPent, a5 s@tsot & UpRubigidoResctéd @ tRf dord¥ecircuit and
i mge or the right inage, conprising: a signal sensor

addméd Kersteng thBeyhsaosinatiohegigal ey el #ret A s&dodiBalquid crystal
a signal processor operably coupled to the signa

shitens operf and @R iy an@ttain t@ashoddifg @ e dynehrdRRAtidrUsignal only
the shape, the dynanic range, and the contrast of the

aft&ra866dng ¥AeREgpiedaigran si gnal ; and a controller
operably coupled to the signal processor for

[00BBEIC € Fham @xdriaiymhiddeflerd YiRe 3 @éﬁrérﬂiét@ﬁ_sﬁg‘;ﬂﬂi@!a defies of pulses
control the operation of the left and right view ng

at Qmpléde@érmined interval. In an exemplary embodiment, the synchronization signal

is a series of pulses at a predetermined interval and wherein a first predetermined
number of pulses opens the first liquid crystal shutter and wherein a second
predetermined number of pulses opens the second liquid crystal shutter. In an
exemplary embodiment, a portion of the series of puises is encrypted. In an exemplary
embodiment, the series of pulses includes a predetermined number of pulses that are
not encrypted followed by a predetermined number of pulses that are encrypted. In an
exemplary embodiment, the first and second liquid crystal shutters open and close in a
pattern corresponding to the synchronization signal only after receiving two
consecutive encrypted signals.

[00339] It is understood that variations may be made in the above without departing
from the scope of the invention. While specific embodiments have been shown and
described, modifications can be made by one skilled in the art without departing from
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15 2. -The 3D viewi ng systemof claim1l, wherein the
signal sensor is adapted to sense a transmtted
synchroni zati on signal conprising predom nantly

el ectromagnetic energy within the visible spectrum
203. The 3D view ng systemof claim1, wherein the
signal processor nornalizes the anplitude and the

theSépfiteorabadHivgy SfthRaeveiBe NTied ieAdiodipientd 88 dkscribed e Femplary
viewi ng system of claim3, wherein the signa

onlp A6 &5 At IMhity. My GBRations and mod.f.catnohilareobﬁgaiHeCaﬁoamemthm
and enhances the contrast of the sensed

theS ¥66P¥ 6NtHEAinvetiord Fugthdmmore d YR8 remba @RnadMts @ hﬁé“é&émplary
the contrast of the sensed synchronization signal. 6.

embB&inHAtyingy\bo8 Gomkmike Withf orcd udsfitufad BN & Whéle bR [SdrdBAE or more
processor al so Snormal i zes t he anplltude and t he shape

eleAfentd6f sHRNSEAors n ey GRérZekenttilar§ icaitdldimehts. Th@co?é?ngny, the scope

view ng systemof claim1, wherein the signal

of BFAERDAAE noS RSP e the OMBbBEIRiene 3eSPBEE It iamy irh@sh by the
synchroni zation signal having a peak-to-peak

claffiPtat Bslew! MeHcOHge b Wt BRAI indluBY all @qdivieAtd bf 4RSI E® matter
a nodi fied 10synchroni zation signal having a
of PRaaite- peak anplitude of up to about 3 V. The 3D
view ng system of claim 11, wherein the projector
conprises a 1-chip DLP projection system The 3D
view ng systemof claim1l, wherein the projector
conprises a 3-chip DLP projection system The 3D
view ng system of claim9, wherein the projector
further conprises a file server that may be operably
coupl ed to a network.
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The 3D viewi ng systemof claim9, wherein the
projector is adapted to inplenent one or nore of the
following 3D formats: side-by-side, over-under,
checkerboard, page flipping, and nulti-view video
coding. A nethod of controlling the operation of a
system for viewi ng 3D i nages by a user wearing 3D

cLalmsses having left and right view ng shutters,
conprising: -101- transmtting an inmage for a left
eye of a viewer; transmtting an inmage for a right eye
of the viewer; transmtting a synchronization signal;

1. SENAi it NRg SYHERT @&hFﬁéih@.n signal ; 5processing the
synchroni zati on signal by nodifying at | east one of
t he; iRkt trahBRitHRARE imAdte il ¥NEfieGe 'R ROGewdNan li8ge for a
contrast of the sensed synchronization signal; and

rig iYL P tHel Vidivdr Nan PR 8Yrink HizAtbon ishial @hd and ri ght
shutters using the nodified synchronization signal. 10

13. 3hegiakb askifing: lefti ARdLAght WiElisd Bh GRS kd Befmtl€a user of the 3D

synchroni zati on signal conprises sensing

glaSYSCHNVRW Eiteh e 61t 8PS ImER B thé iriglﬁt iﬂé&é‘,‘&&ﬂiﬁi@ﬁw%?r m

el ectromagnetic energy within the visible spe
1514.sima1 isBO@r 8&nsilPihBtrbAsmMRBIsGhdhrBfigsRmidHalt he

synchroni zati on signal conprises normalizing the

anphi dighh® pRREsdoR SpeiBREcaipldd® tHERRAL) \FYing it least

Si gnald.’%ig. _T%e _mgt hogﬁ%f pcI aim 14? mﬁg?ﬂfﬁ%@g's %é eas
oné B2 115 BMPIitR8E ZBE IsPBpS| BBa&ynamic range, and the contrast of the sensed
synchronization signal; and

a controller operably coupled to the signal processor for processing the

modified synchronization signal to control the operation of the left and right viewing

shutters.

2. The 3D viewing system of claim 1, wherein the signal sensor is adapted to
sense a transmitted synchronization signal comprising predominantly

electromagnetic energy within the visible spectrum.

3. The 3D viewing system of claim 1, wherein the signal processor normalizes the

amplitude and the shape of the sensed synchronization signal.
4. The 3D viewing system of claim 3, wherein the signal processor also reduces

the dynamic range and enhances the contrast of the sensed synchronization

signal.
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10.

11.

20conpri ses reduci ng the dynam c range and enhanci ng
the contrast of the sensed synchronization signal. 16.
The nethod of claim 12, wherein processing the
synchroni zati on signal conprises reducing the dynam c
range and enhancing the contrast of the 25sensed
synchroni zation signal. 17.The nethod of claim 16,

whergé BDPiewRgSdydtnt B crIM Cn kiR ithe @i??lbgﬁr%bessor reduces the
conprises normalizing the anplitude and the shape of

t he dpiRisie arfgeniHar iihareds 18 cBhtgadlof the BnddtesyRhiREafdn signal.
claim 12, wherein processing the synchroni Zati on

signal conprises receiving a synchronization signal

havi ng a peak-to-peak anplitude ranging from about 1

.V trRe 131Y qiB@ingeRestai B8 didith Mdwhéth INECHHRN BRLERr also

signal having a peak-to-peak anplitude of up to about

3 Vnorhheiz88 e Miftudd #dthd dhapd 6 tRt BehdeRNsyAtAbhiRstidnEgnal.
i mages for left and right eyes of the viewer conprises
transmtting the images for left and right eyes of the
viewer using a 1-chip DLP projection system The

. et rad 3pf viewmgByddm Wnaaiﬁi A, WharfiHetdigvthl bhstes SR I€ S dapted to

for left and right eyes of the viewer conprises

t r angdsiviet b Ngenkbe trameamsed SyndhfirizaAiBd srigmthawgsa Peakh6-peak
viewer using a 3-chip DLP projection system ° he

net Raghlitle C batggl Zronvioat M trhengdm 1 t Ngnd NenkPRPES modified
for left and right eyes of the viewer conprises

t r aRgRaHr&riioh RRynaNBeihd £ pedielotpRhnfplitide cﬁx,lsﬁo abotizev.

viewer using a network that is operably coupled to a
file server. The nethod of claim 12, wherein

transmtting the images for left and right eyes of the

Vi eve 319 WRWirke SydtérR| S radifni NowREBinOthe bR cbRrises a 1-chip

follow ng 3D formats: side-by-side, over-under,
cheg)(gr heresbn Ha38enf1 i pping, and multi-view video 25
coding. 23. A'systemfor controlling the operation of
a systemfor viewing 3D inmages by a user wearing 3D

gl asses having left and right view ng shutters,

. CONPAheSi GiewMRPBysté Al of LRSI Whéragh &R &w&_rfc%pﬁ?éseéts-cmp

eye of a viewer; nmeans for transmtting an inmage for a

ri gigLreyejeefiort Satarhewer; Sneans for transmtting a
synchroni zati on signal; neans for sensing a

synchroni zati on signal;

The 3D viewing system of claim 9, wherein the projector further comprises a file

server that may be operably coupled to a network.

The 3D viewing system of claim 9, wherein the projector is adapted to

implement one or more of the following 3D formats: side-by-side, over-under,

checkerboard; page flipping, and multi-view video coding.

12. A method of controliing the operation of a system for viewing 3D images by a

user wearing 3D glasses having left and right viewing shutters, comprising:
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means for processing the synchronization signal by
nodi fying at | east one of the anplitude, the shape,
the dynami c range, and the contrast of the sensed
synchroni zation signal; and 10neans for controlling
the operation of the left and right shutters using the
nodi fi ed synchroni zation signal. 24. The system of

cl ajranstditingRANRbge RANSH ERS ofs£isvEl t he _
synchroni zati on signal conprises nmeans for sensing
SYnghhgttiaglahOmagé b alrighPaRs bith8 dieepdom nant |y

15el ectronagneti c energy wthin the visible spectrum

25. trdheiifing besPnBhroRizaiidA sighatwher ei n means for
processi ng the synchroni zation signal conprises neans

f or sa¥idpthe sl RdhréhigatdRRldnblide and the shape of the
sensed synchroni zation signal. 20 26. The system of

cl abficdssingMiRE esyhchRARSLIOIP sigHP COP ShHGIfE at least one of the
synchroni zati on 'si gnal conprises nmeans for reducing

ampli@dély IReN endprNUMeaRindiianshd) bR GRNtdoARAstOlf LR sensed
sensed synchroni zati on signal. 27.The systemof claim

syrcBron@besiangeans for processing the synchronization
signal conprises neans for reducing the dynam c range

andceftAtg tHe bberatiemidramt Rht bAE rRP0SPdtters using the modified
synchroni zati on signal. 528. The system of claim 27,

syNdReSridonBRASL f or processing the synchronization
signal conprises nmeans for normalizing the anplitude

and the shape of the sensed synchronization signal.
29. The system of claim 23, wherein neans for

13PT OGRE Fhifod BEcIaMNEN iHr&iRlskREINg 1E $rRARhiAREPEILSSTomprises
nmeans for receiving a synchronization signal having a

peakhbRsiRg akyrRARhiZLHEE gl BSmpRisiia abeHbmihaf¥ tdedrothagnetic

and neans f'or generating a nodified synchroni’zation

Si gRAky BWﬂhﬂﬂthévgﬁﬁé‘sééﬁrﬂﬁﬁk anplitude of up to about
3V. 15§ .A nmethod for displaying multiple i nmages on a

projection display system the nethod conprising:
displaying a first image froma first image stream on
142 diTsRl Betiicane dsk N2, avidreint pRiceBdiRy tRET &Pehronization signal
comprises normalizing the amplitude and the shape of the sensed

synchronization signal.

15. The method of claim 14, wherein processing the synchronization signal

comprises reducing the dynamic range and enhancing the contrast of the

sensed synchronization signal.
16. The method of claim 12, wherein processing the synchronization signal
comprises reducing the dynamic range and enhancing the contrast of the

sensed synchronization signal.
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di spl ayi ng a second i mage from a second i mage stream
on the display plane 20during a second display period,
wherein the first inmage and the second i mage are

di spl ayed at |east partially on a sane area of the

di spl ay plane, and wherein the first display period
and the second display period do not overl ap;

17.di sphaymsthod &Y ko Z aiHedsin Sp@oadsird thd esyRbisBhidtion signal
pl ane during a third display period; and processing

t he compadEso MormbiiAiy Sthenalmpitud®dadd/i the dhapeast BRE sensed
of 25the anplitude, the shape, the dynam c range, and
thesﬁQﬁMﬁﬁﬁmo@E@hBB sensed synchroni zati on signal .

conprise different perspectives of a single scene.

532. The nethod of claim 30, wherein the first inmage
stream and t he second i nage stream conprise unrel ated

18] Mghe SieBAAB of Bhairhn@2MRiHEPsin Oproebding IRe é%@lﬁr%hﬁaﬁch'ﬁ signal
di splaying of the first and the second inages each

CONBbinBESss riebbiViil EAyrdBrodizadbh d)gnaf hdvirghd peBkM-pé4N Smplitude
in the 10 projection display systemw th a sequence o

col edrRfhd fréMtaboand mettd i NY BRCHernsting! tHe dhodificdNéynchronization
nodul ator in the array of |ight nodulators to a state

t hakighar iRy gsakatoGRlaR aablitude it up kd s¥BuRaty.ng t he
array of |ight modulators and to iImage data from an
i mage bei ng displayed. 1534. The nmet hod of claim 33,
wherei n the displaying of the synchronization signal

19CONMheSRgthod bl &8N 82, itbréiR Gradsittingthe i@ §és 159 M éﬂoolr@ﬁ eyes
wth a single color of light; and setting individual

|'i glek tweddielval e6mpiidest thehsaittiny 198 ithddgdatiof RAUARL ﬁ{;ﬁt éy%s of the

an on state, wherein the on Sstate permts the

i1 wigweaUkiRg at Nenig DLPYbrajestidipsidleat.ed by the Ilght
nodul at or tg reacﬁ thgp gjl splay plane. 20 35. The

nmet hod of claim 34, wherein the single color of Iight
conpri ses a conbination of |ight of different

20vav efrenaéthsd of claim 12, wherein transmitting the images for left and right eyes

of the viewer comprises transmitting the images for left and right eyes of the

viewer using a 3-chip DLP projection system.

21. The method of claim 12, wherein transmitting the images for left and right eyes
of the viewer comprises transmitting the image for left and right eyes of the

viewer using a network that is operably coupled to a file server.

22. The method of claim 12, wherein transmitting the images for left and right eyes
of the viewer comprises implementing one or more of the following 3D formats:

side-by-side, over-under, checkerboard, page fiipping, and multi-view video

coding.
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36. The nethod of claim34, wherein every |ight
nmodul ator in the array of light 25nbdul ators is set to
the on state. 37.The nethod of claim 33, wherein the
state of each individual [ight nodulator is based on a
color of light that is currently illumnating the
array of light nodul ators and i nage data associ at ed

23\ t A dyaent fr @on@dling Btopebaiion IdTQr SRR For0fiewingiaD Rthges by a
further conprising, after displaying the
SYNGBérada#AL 3015428 Aaving Rifesid mht VRKiry SHMERN 8RbHiGRY:

signal at a view ng device; and performng an action

by hheainy i@ WahemAY &finldgefiesPRATYe Patitver:
synchroni zation signal. 39. The nethod of claim 30

fur iphehs Wﬂkh&rﬁitlﬁl}% & hRigedbsPHgtied of iR viewer:
S

synchroni zati on i gnal’, repeating the dispiaying of

a f s Foragfshittiy &syrichfdnidaiBg Sigahlr eam t he
di spl ayi ng of a second inmage froma second i nage

SUI @idtins flGehdiRg disyRtruningicAlsighagynchr oni zation
signal. 40. The nethod of claim 30, wherein the first

di sphetivis B6T br@@ess‘id@ehh‘égﬁﬁeﬁoﬁi'zﬁﬁ’dnaé’igﬁép&iy' h]%ﬁifyiﬁ%t‘é% L%@to pne of

third display perio 0 not overlap. 4TI. e

the® lamhdI, tHEedRbE, dhe RIyAINRD rddiR, fAdS theNbni8st0Bfl the sensed
i mges conprises displaying the first and second

syhdFR@fsatiofisi@aBadd Chi p DLP proj ection system 20 42.
The nmet hod of claim 30, wherein displaying the first

and rs8Ndr icBRBEIFNC e bperatiortlio? Rh& e GinkihggHt | dritte@Nising the
second i mages using a 3-chip DLP projection system

mdtiFiebsnembhiggticfsiglafi m 30, wherein di splaying the
first "and second 1 mages
24, The system of claim 23, wherein means for sensing the synchronization signal
comprises means for sensing synchronization signal comprising predominantly

electromagnetic energy within the visibie spectrum.

25. The system of claim 23, wherein ‘means for processing the synchronization

signal comprises means for normalizing the amplitude and the shape of the

sensed synchronization signal.

26. The system of claim 25, wherein means for processing the synchronization
signal comprises means for reducing the dynamic range and enhancing the

contrast of the sensed synchronization signal.
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29

30.

conprises displaying the first and second i mages using
a network that is operably coupled to a file server
544. The nmet hod of claim 30, wherein displaying the
first and second i mages conprises inplenenting one or
nore of the follow ng 3D formats: side-by-side,

over -under, checkerboard, page flipping, and

Ul Trhe sy &8V bdering 23 %eréﬁ;méarfﬁefd?oﬁpéﬁsing the synchronization

synchroni zing a view ng device to a display system

t hesigraInGtinpHRES TREArE! 138 redlfiRf tHe Byfhnsi¥ N8AGL Bhd IdhBlancing the
signal displayed on a display plane of the"display
SySté&iliast 61aRE Yk diYRcFYREMNighfly signal ; and
perform ng an action in response to the synchroni zi ng
signal ; 15wherein receiving the synchronizing signa

conpri ses processing the synchronization signal by

nodirhy ighstedt of 8R%h AN&vHEkeih NRedPkdrt %?@ess‘r’@eth% d@hronization

t he dynam c range, and the contrast t he “sens

3yn§iﬁﬁ§l%o¥1@dris_@9_rﬁéaﬁﬁa\‘or bfnalidty (Rt Beditbe %h@gﬁ%};&ﬁ?%% of the

further conprising, after the receiving, deco

20s ¥&edet QDh&HrB8iz B @dnal 47 The nmethod of clai m 46,
wherein the perform ng conprises performng an action
speci fied by the synchronizing signal. 48. The nethod
of claim46, wherein the synchronizing signal is

encmyetHsienfBf cHiifr &, wHdandael Ry ﬁ'%ggsiir@gﬁxtehséynchronization

decrypting the synchronizing signal prior

per Qhal tnprR8S midkpsTBE ARV & 5@ dRrdrzatth&idian h&\nﬁg a peak-
perform ng conprises actuating a shutter
to-peak amplitude ranging from about 1 mV to 1 V and means for generating a

modified synchronization signal having a peak-to-peak amplitude of up to about

3V.

A method for displaying multiple images on a projection display system, the

method comprising:

displaying a first image from a first image stream on a display plane during a
first display period, |

displaying a second image from a second .image stream on the display plane
during a second display period, wherein the first image and the second image
are displayed at least partially on a same area of the display plane, and wherein
the first display period and the second display period do not overlap;

displaying a synchronizatidn signal on th_e display plane during a third display
period; and processing the synchronization signal by modifying at least one of
the amplitude, the shape, the dynamic range, and the contrast of the sensed
synchronization signal. |
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31.

32.

33.

34.

35.

36.

controlling a viewi ng of the display system

The method of claim 30, wherein the first image and the second image

comprise different perspectives of a single scene.

The method of claim 30, wherein the first image stream and the second image

stream comprise unrelated image streams.

The method of claim 30, wherein the displaying of the first and. the second
images each comprises: illuminating an array of light modulators in the
projection display system with a sequence of colored light; and setting each
individua!l light modulator in the array of light modulators to a state that
corresponds a colored light illuminating the array of light modulators and to

image data from an image being displayed.

The method of claim 33, wherein the displaying of the synchronization signal
comprises: iliuminating the array of light modulators with a single color of light;
and setting individual light modulators in the array of light modulators to an on
state, wherein the. on state permits the light illuminating the array and

modulated by the light modulator to reach the display plane.

The method of claim 34, wherein the single color of light comprises a

combination of light of different wavelengths.

The method of claim 34, wherein every light modulator in the array of light

modulators is set to the on state.
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37.

38.

39.

40.

41.

42.

The method of claim 33, wherein the state of each individual light modulator is
based on a color of light that is currently illuminating the array of light

modulators and image data associated with the color of light.

The method of claim 30 further comprising, after displaying the synchronization
signal: detecting the synchronization signal at a viewing device; and performing

an action by the viewing device in response to the synchronization signal.

The method of claim 30 further comprising after displaying the synchronization
signal, repeating the displaying of a first image from a first image stream, the

displaying of a second image from a second image stream, and the displaying

of a synchronization signal.

The method of claim 30, wherein the first display period, the second display

period, and the third display period do not overlap.

The method of claim 30, wherein displaying the first and second images
comprises displaying the first and second images using a 1-chip DLP projection

system.

The method of claim 30, wherein displaying the first and second images

comprises displaying the first and second images using a 3-chip DLP projection

system.
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43.

44,

45.

46.

47.

The method of claim 30, wherein displaying the first and second images
comprises displaying the first and second images using a network that is

operably coupled to a file server.

The method of claim 30, wherein displaying the first and second images
comprises implementing one or more of the following 3D formats: side-by-side,

over-under, checkerboard, page flipping, and multi-view video coding.

A method for synchronizing a viewing device to a display system, the method
comprisingg

detecting a synchronizing signal displayed on a display plane of the display
system;

receiving the synchronizing signal; and

performing an action in response to the synchronizing signal;

wherein receiving the synchronizing signal comprises processing the
synchronization signal by modifying at least one of the amplitude, the shape,

the dynamic range, and the contrast of the sensed synchronization signal.

The method of claim 45 further comprising, after the receiving, decoding the

synchronizing signal.

The method of claim 46, wherein the performing comprises performing an

action specified by the synchronizing signal.
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48.

490.

The method of claim 46, wherein the synchronizing signal is encrypted, and

wherein the decoding comprises decrypting the synchronizing signal prior to the

performing.

The method of claim 45, wherein the performing comprises actuating a shutter

controlling a viewing of the display system.

-100-



