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(57) ABSTRACT 

Significantly faster state transitioning time between the opti 
mal optical density for viewing 2D Movies as 3D movies 
through Continuous Adjustable 3Deeps Filter Spectacles can 
be achieved by using multiple layers (multi-layer) of elec 
tronically controlled variable tint materials to fabricate the 
right and left lenses of the 3Deeps spectacles. The use of 
multi-layered lenses may result in as much as a 50% decrease 
in transition time between states. The invention also relates to 
Multi-Use Electronically Controlled Continuous Adjustable 
3Deeps Filter Spectacles that house within a single spectacle 
frame several layers of optoelectronic material in which each 
layer of electronically controlled relates to a different method 
of viewing. 
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FASTER STATE TRANSTONING FOR 
CONTINUOUSADUSTABLE 3DEEPS 

FILTER SPECTACLES USING 
MULTI-LAYERED VARIABLE TNT 

MATERALS 

CROSS REFERENCE OF RELATED 
APPLICATIONS 

0001. This application is a Divisional application of U.S. 
patent application Ser. No. 12/555,545 filed on Sep. 8, 2009, 
now U.S. Pat. No. , which in turn was a Continuation 
in-part application of U.S. patent application Ser. No. 12/274, 
752, filed on Nov. 20, 2008, which is in turn a CIP application 
of U.S. patent application Ser. No. 1 1/928,152, now U.S. Pat. 
No. 7,508,485, filed on Oct. 30, 2007 and U.S. patent appli 
cation Ser. No. 1 1/372,723, filed on Mar. 10, 2006, which 
claims priority of U.S. Provisional Application No. 60/664, 
369, filed on Mar. 23, 2005 and is a Continuation-in-part of 
the U.S. application Ser. No. 10/054,607, now U.S. Pat. No. 
7,030,902, filed on Jan. 22, 2002, which in turn claims prior 
ity of U.S. Provisional Application No. 60/263,498, filed on 
Jan. 23, 2001. The based applications, U.S. patent application 
Ser. No. 1 1/928,152 and U.S. patent application Ser. No. 
1 1/372.723, also claim priority of U.S. patent application Ser. 
No. 1 1/373,702, filed on Mar. 10, 2006, which claims priority 
of U.S. Provisional Application No. 60/661,847, filed on Mar. 
15, 2005. The entire contents of each of the above applica 
tions are being herein incorporated by reference for all pur 
poses. 

TECHNICAL FIELD 

0002 This invention relates to the field of motion pictures 
and to a system called 3 Deeps that will allow almost any 
motion picture filmed in 2D (single image) to be viewed with 
the visual effect of 3-dimensions when viewed through 
3Deeps Filter Spectacles. More specifically, the invention 
relates to the use of multiple layers of electronically con 
trolled variable tint materials to fabricate the right and left 
lenses of the 3Deep Filter Spectacle to achieve faster transi 
tion times than may be achieved by the use of only a single 
layer. 

BACKGROUND OF THE INVENTION 

0003. This invention directs to Continuous Adjustable 
3Deeps Filter spectacles for viewing 2D movies as 3D mov 
ies. Previously, related patent applications for Continuous 
Adjustable 3Deeps Filter spectacles have been disclosed that 
use electronically controlled variable tint materials for fabri 
cation of the right and left lenses of the viewing spectacles. 
Generally, electronically controlled variable tint materials 
change the light transmission properties of the material in 
response to Voltage applied across the material, and include 
but are not limited to electrochromic devices, Suspended par 
ticle devices, and polymer dispersed liquid crystal devices. 
Such material provides precise electronic control over the 
amount of light transmission. 
0004 3Deeps spectacles adjust the optical properties so 
that the left and right lenses of the 3Deeps spectacles take on 
one of 3 states in synchronization to lateral motion occurring 
within the movie; a clear-clear state (clear left lens and clear 
right lens) when there is no lateral motion in Successive 
frames of the motion picture; a clear-darkened State when 
there is left-to-right lateral motion in successive frame of the 
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motion picture; and, a darkened-clear state when there is 
right-to-left lateral motion in Successive frames of the motion 
picture. 
0005 We note that “clear is a relative term and even 
clear glass will block a small percentage of light transmis 
Sion. A clear lens is then one that transmits almost all light 
through the material. 
0006 Continuous Adjustable 3Deeps Filter spectacles are 
improved 3Deeps spectacles in that the darkened State con 
tinuously changes to take an optical density to provide the 
maximum Pulfrich stereoscopic 3D illusion optimized for (a) 
the speed and direction of lateral motion, and (b) the transi 
tion time of the electrochromic material from which the 
lenses are fabricated. 
0007. The problem addressed by the preferred embodi 
ment of this invention is that of slow transition lime when 
transitioning between different optical densities of the lenses 
of the Continuous Adjustable 3Deeps Filter spectacles. Opti 
mal control of Continuous Adjustable 3Deeps Filter spec 
tacles is achieved by adjusting the right- and left-lenses to the 
optimal optical density synchronized to maximize the 3D 
effect of the Pulfrich illusion between frames of the motion 
picture with respect to the transition time properties of the 
electrochromic material. As an example, a movie that is 
shown on a 100 Hz, digital TV may require as many as 100 
different optical density controlled lens transitions per second 
to optimally synchronize to the speed and direction of lateral 
motion in the motion picture. Most often the transitions in 
synchronization to the movie are small minor adjustments to 
the optical density of the lens that can be accomplished in the 
allotted time. A problem arises when 3Deeps Filter spectacles 
are fabricated from electronically controlled variable tint 
materials that are incapable of the fast transition times that 
are sometimes required as for instance between scene 
changes. While electronically controlled variable tint mate 
rials may be able to achieve fast transitions from one optical 
density state to another optical density state that are near or 
close to each other, it may be incapable of transition 
between optical density states that are far apart. However, 
faster transition times using any electronically controlled 
variable tint material can be achieved by the simple expedient 
ofusing 2 or more layers—or multi-layers—of such material. 
Using multiple layers of material does result in a darker clear 
state, but the difference is minimal and barely perceptible, so 
the tradeoff between a slightly darker clear state and faster 
transition time is considered and warranted. 

0008. Another problem relates to the cycle life (number 
of clear-dark cycles before failure) of some optoelectronic 
materials that may be limited. The cycle life may be 
increased by using multiple layers of optoelectronic materials 
since the electric potential applied to the material to achieve a 
target optical density will be for a shorter period of time. 
0009. Another problem addressed by an alternate embodi 
ment of this invention is that different methods of 3D require 
distinct viewing spectacles. However, with electronically 
controlled viewing spectacles, a single viewing spectacle can 
be switch selectable for different optical effects. For instance, 
to view a 3D movie that uses the anaglyph method to achieve 
3D stereoscopy requires use of a different pair of spectacles 
(red-blue lenses) than that used for 3Deeps viewing. Other 
preferred embodiments of the invention relate to multi-use of 
the spectacles. The use of multi-layers of electronically con 
trolled variable tint materials where different layers relate to 
different viewing methods, allow a single spectacle to be 
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selectable to achieve different optical effects. For instance, 
while one or more layers of electronically controlled variable 
tint materials may be used for Continuous Adjustable 3Deeps 
Filter spectacles, another layer of materials may be used for 
anaglyph 3D spectacles. This would extend the use of a single 
pair spectacles so it can be selectively used for either Con 
tinuous Adjustable 3Deeps Filter spectacles viewing of 2D 
filmed movies or for anaglyph viewing of 3D filmed movies. 
It would also allow Switching within any motion picture 
between 2D and 3D for a specific method, and/or switching 
within any motion picture between different methods of 3D. 
Till now a 3D motion picture may have been filmed in its 
entirety as anaglyph. With this invention the motion picture 
could have been filmed in part 2D with the multi-layer specs 
then set by signalization to a clear-clear state, and another part 
of the motion picture could have been filmed in 3D anaglyph 
with the multi-layer spectacles then set by signalization to a 
red-blue state. In another embodiment the picture may be 
filmed in part in 2D and 3Danaglyph, and shown to viewers 
in 2D, 3D using 3Deeps spectacle, and 3D anaglyph with the 
spectacles set accordingly. 

SUMMARY OF THE INVENTION 

00.10 Embodiment 1. An optical-density-continuous-ad 
justable Pulfrich Filter Spectacles for viewing a 2D video 
with 3D effects, comprising: 
0011 a) a right and a left lens each made of multiple layers 
of optical material with at least one layer having optical 
density continuously adjustable; 
0012 b) a continuous optical density signal receiving unit 
for receiving continuous optical density values based on 
motion in a sequence of frames in the 2D video; and 
0013 c) a control unit transforming said continuous opti 
cal density signals into continuous electric value to control 
the optically adjustable layer's optical property in order to 
achieve corresponding optical density for each lens when the 
sequence of frames is displayed. 
0014 Embodiment 2. The optical-density-continuous-ad 

justable Pulfrich Filter Spectacles of Embodiment 1, wherein 
the control unit applies the same electric value to all optically 
adjustable layers in responding to a given optical density 
signal. 
00.15 Embodiment 3. The optical-density-continuous-ad 

justable Pulfrich Filter Spectacles of Embodiment 1, wherein 
the control unit coordinately applies different electric value to 
individual optically adjustable layer in responding to a given 
optical density signal to achieve corresponding optical den 
sity for each lens. 
0016 Embodiment 4. The optical-density-continuous-ad 

justable Pulfrich Filter Spectacles of Embodiment 1, wherein 
the signal receiving unit is a wireless receiver. 
0017 Embodiment 5. The optical-density-continuous-ad 

justable Pulfrich Filter Spectacles of Embodiment 1, further 
comprising a control unit controlling the optical properties of 
one or more layers independent from the corresponding opti 
cal density signal to achieve additional functions. 
00.18 Embodiment 6. The optical-density-continuous-ad 

justable Pulfrich Filter Spectacles of Embodiment 1, where 
the lenses further comprising one or more layers made from 
optical material not effected by an electric potential. 
0019 Embodiment 7. The optical-density-continuous-ad 

justable Pulfrich Filter Spectacles of Embodiment 1, wherein 
the lenses are made of a material having continuous optical 
density adjustable capacity, which is selected from a group 
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consisting of electrochromatic material, LCD, Suspended 
particle device, and polarizable optical material. 
0020 Embodiment 8. The optical-density-continuous-ad 
justable Pulfrich Filter Spectacles of Embodiment 7, wherein 
the material is electrochromatic material and the control 
mechanism is based on electric Voltages. 
0021 Embodiment 9. The optical-density-continuous-ad 
justable Pulfrich Filter Spectacles of Embodiment 1, wherein 
one of the layers is made of an electropolychromism device. 
0022. Embodiment 10. The optical-density-continuous 
adjustable Pulfrich Filter Spectacles of Embodiment 1, 
wherein the material of each layer have different optical prop 
erty. 
0023 Embodiment 11. The optical-density-continuous 
adjustable Pulfrich Filter Spectacles of claim 1, wherein the 
control unit further comprise an overwriting Switch selection 
for controlling optical properties of the lens. 
0024. Embodiment 12. The optical-density-continuous 
adjustable Pulfrich Filter Spectacles of Embodiment 1, 
wherein the multi-layered lenses are in the form of clip-on 
lenses that readily fit over normal prescription lenses. 
0025 Embodiment 13. The optical-density-continuous 
adjustable Pulfrich Filter Spectacles of Embodiment 1, 
wherein the control unit further comprise a default setting 
Switch to compensate for the ambient light or the optical 
degradation of the optical material. 
0026. Embodiment 14. A method for controlling the Pul 
frich Filter Spectacles for viewing a 2D digital video in 
MPEG format with 3D effects, comprising: 
0027 extracting a motion estimation value associated 
with a frame in said video; 
0028 determining a luminance value for the frame based 
on said motion estimation value; 
0029 calculating an optical density value corresponding 
to said luminance value and motion estimation value for a 
lens; 
0030 transmitting said optical density values to the Pul 
frich Filter Spectacles; 
0031 and 
0032 computing an electric value based on the transmit 
ted optical density values that is used to control the Pulfrich 
Filter Spectacles. 

BRIEF DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

0033 Significantly faster state transitioning time between 
the optimal optical density for viewing 2D Movies as 3D 
movies through Continuous Adjustable 3Deeps Filter Spec 
tacles can be achieved by using multiple layers (multi-layer) 
of electronically controlled variable tint materials to fabricate 
the right and left lenses of the 3Deeps spectacles. The use of 
multi-layered lenses may result in as much as a 30% decrease 
in transition time between States. 
0034 Spectacles for viewing 2D movies in 3D have been 
described previously in earlier related patent applications. 
The first version was called 3Deeps Filter Spectacles and the 
later improved spectacles were called Continuous Adjustable 
3Deeps Filter Spectacles. Continuous Adjustable 3Deeps Fil 
ter Spectacles optimally adjust the optical density of elec 
tronically controllable variable tint left and right lenses in 
synchronization with a 2D movie so as to maximize the 
Pulfrich stereoscopic optical illusion. Numerous electroni 
cally controllable variable tint materials are well known, and 
have different operating characteristics. In particular, the 
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lenses can change from a clear state to a controllable darker or 
transparent state in which only a percentage of visible light is 
allowed to pass—that is an operating characteristic curve of 
transmissivity (X-axis) versus transition time (y-axis) when a 
specified Voltage potential is applied across the electronically 
controllable variable tint device. 

0035. The invention discloses the use of fabricating the 
lenses of the Continuous Adjustable 3Deeps Filter Spectacles 
from stacked or multiple layers of electronically controllable 
variable tint devices. By this simple means the time to tran 
sition to any state is significantly reduced in order to achieve 
such reduction the control unit of the Continuous Adjustable 
3Deeps Filter Spectacles must also be modified to drive volt 
age across multiple rather than just a single layer of optoelec 
tronic lens material. In the preferred embodiment of the 
invention, a specific optoelectronic material knows as elec 
trochromics are used to fabricate the lenses. However, any 
optoelectronic material that electronically controls the trans 
mission of light through the said material may be utilized. 
0036. The invention uses a typical electrochromic Oper 
ating Characteristic (OC) curve relating transmissivity to 
transition time. In a second preferred embodiment, the same 
material is used for each of 2 layers of the multi-layer lens, 
and the same identical Voltage is applied to each of the layers. 
The Operating Characteristic curve for the 2-ply multi-lay 
ered Continuous Adjustable 3Deeps Filter Spectacles shows 
as much as a 50% reduction in transition time to a specified 
darkening. This is greatly advantageous to the Continuous 
Adjustable 3Deeps Filter Spectacles. 
0037. A third preferred embodiment of the invention 
relates to Multi-Use Electrically Controlled Continuous 
Adjustable 3Deeps Filter Spectacles that use only a single 
layer of optoelectronic material. In this embodiment, the pre 
viously unused state in which both the right and left lenses are 
set to a darkened state is switch selectable so the 3Deeps Filter 
Spectacles can operate as Sunglasses. 
0038 A fourth preferred embodiment of the invention 
relates to Multi-Use Electrically Controlled Continuous 
Adjustable 3Deeps Filter Spectacles that house within a 
single spectacle frame several layers of optoelectronic mate 
rial in which each layer of electronically controlled material 
relates to a different method of viewing. Another preferred 
embodiment of the invention again uses electrochromic mate 
rial. One layer of the multi-use 3Deeps spectacles has a clear 
and controllable neutral filtering state and the second layer of 
the multi-use 3Deeps spectacles has a clear and blue electro 
chromic right lens and a clear and red electrochromic left 
lens. The lenses are then switch controllable as either Con 
tinuous Adjustable 3Deeps Filter Spectacles (first layer) or 
Switch selectable as well known anaglyph 3D spectacles (sec 
ond layer). Such dual use spectacles are termed Multi-Use 
Electrically Controlled Continuous Adjustable 3Deeps Filter 
Spectacles. Alternate embodiments of the Multi-Use Electri 
cally Controlled Continuous Adjustable 3Deeps Filter may 
use other switch selectable layers of materials that control 
different properties of light to singly or in combination so that 
the spectacles can be used to view 2D movies in 3D using 
Continuous Adjustable 3Deeps Filter Spectacles, 3D movies 
using the anaglyph method, 3D movies using polarized 
lenses, 3D movies using the Intru3D method, 3D movies 
using the shutterglass method, vision correction, Sunglasses, 
or other optoelectronic controllable property of light. Multi 
Use Electrically Controlled Continuous Adjustable 3Deeps 
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Filter spectacles would allow viewing of movies by any of the 
3D methods to be combined with electronically controllable 
visions correction. 
0039. Many advantages, features, and applications of the 
invention will be apparent from the following detailed 
description of the invention that is provided in connection 
with the accompanying drawings in which: 
0040 FIG. 1 is a perspective view of the preferred embodi 
ment of the Continuous Adjustable 3Deeps Filter Spectacles. 
0041 FIG. 2a shows a left lens of Continuous Adjustable 
3Deeps Filter Spectacles fabricated from a single layer of 
electrochromic material. 
0042 FIG. 2b shows details of an electrochromic device 
for fabricating the electronically controlled variable tint 
material of the right and left lenses of the Continuous Adjust 
able 3Deeps Filter Spectacles. 
0043 FIG. 3 is a block diagram of the operation of the 
Continuous Adjustable 3Deeps Filter Spectacles. 
0044 FIG. 4 is a flow chart showing the operation of the 
Control Unit of the Continuous Adjustable 3Deeps Filter 
Spectacles. 
004.5 FIG. 5 is a perspective view of the second preferred 
embodiment of the Continuous Adjustable 3Deeps Fitter 
Spectacles fabricated from multiple layers of electrochromic 
material. 
0046 FIG. 6a shows a left lens of Continuous Adjustable 
3Deeps Filter Spectacles fabricated from multiple layers of 
electrochromic material. 
0047 FIG. 6b shows details of a multiple layered electro 
chromic device for fabricating the electronically controlled 
variable tint material of the right and left lenses of the Con 
tinuous Adjustable 3Deeps Filter Spectacles. 
0048 FIG. 7 is a block diagram of the operation of the 
Continuous Adjustable 3Deeps Filter Spectacles using a mul 
tiple layered electrochromic device for fabricating the elec 
tronically controlled variable tint material of the right and left 
lenses. 
0049 FIG. 8 is a flow chart showing the operation of the 
Control Unit of the Continuous Adjustable 3Deeps Filter 
Spectacles using a multiple layered electrochromic device for 
fabricating the electronically controlled variable tint material 
of the right and left lenses. 
0050 FIG. 9 is a transition time curve for a single layer of 
electrochromic material with transition time as a function of 
transmissivity. 
0051 FIG. 10 is a transition time curve for a double layer 
(multi-layer) of electrochromic material with transition time 
as a function of transmissivity. 
0052 FIG. 11 is a perspective view of the third preferred 
embodiment of the multi-use Continuous Adjustable 3Deeps 
Filter Spectacles with single-layered lenses. 
0053 FIG. 12 is a block diagram of the operation of the 
multi-use Continuous Adjustable 3Deeps Filter Spectacles 
with single-layered lenses. 
0054 FIG. 13 is a flow chart showing the operation of the 
Control Unit of the multi-use Continuous Adjustable 3Deeps 
Filter Spectacles with single-layered lenses. 
0055 FIG. 14 is a perspective view of the fourth preferred 
embodiment of the multi-use Continuous Adjustable 3Deeps 
Filter Spectacles with multi-layered lenses. 
0056 FIG. 15a shows a left lens of Multi-Use Electrically 
Controlled Continuous Adjustable 3Deeps Filter Spectacles 
fabricated from multiple layers of electrochromic materials. 
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0057 FIG. 15b shows details of a Multi-Use electrochro 
mic device for fabricating the electronically controlled vari 
able tint material of the right and left lenses of the Multi-Use 
Electrically Controlled 3Deeps Continuous Adjustable 
3Deeps Filter Spectacles using multi-layered lenses. 
0058 FIG. 16 is a block diagram of the operation of the 
multi-use Continuous Adjustable 3Deeps Filter Spectacles 
with multi-layered lenses. 
0059 FIG. 17 is a flow chart showing the operation of the 
Control Unit of the Multi-Use Electrically Controlled Con 
tinuous Adjustable 3Deeps Filter Spectacles with multi-lay 
ered lenses. 

DETAILED DESCRIPTION OF THE INVENTION 

0060 References will now be made in detail to the pre 
ferred embodiments of the invention, examples of which are 
illustrated in the accompanying drawings. Wherever pos 
sible, the same reference numbers will be used throughout the 
drawings to refer to the same or like parts. 
0061. To help understand the invention the following sum 
mary of inventive work from the previous related patent dis 
closures is provided. The purpose of this section then is to 
explain the ground that has been covered in previous related 
patents and then identify the problems that this current patent 
application addresses and solves. 
0062. The Pulfrich Illusion 
0063. There is a well-studied stereoscopic illusion called 
the Pulfrich illusion in which the illusion of 3D is invoked by 
differentially shading the left and right eye. Anyone watching 
TV through special viewing glasses can see the illusion. One 
way to construct the special Pulfrich viewing glasses is to take 
sunglasses and remove the left lens, so that the left eye views 
the TV screen unobstructed and the right eye views the TV 
screenthrough the darkened sunglass lens. With such Pulfrich 
viewing spectacles all screen motion from left-to-right will be 
in 3D. The illusion is based on basic eye mechanics—the 
shaded lens causes the eye to send the image to the brain later 
than unshaded eye. If the time difference is /10 second than on 
a 100 Hz, digital TV the difference is 10 screen images, which 
is enough to produce a vivid illusion of 3D in the presence of 
moderate lateral motion. The image processing part of the 
brain puts the two disparate images together as depth. This is 
a pure optical illusion that has nothing to do with how a 
motion picture is filmed. 
0064. The Pulfrich illusion has been used for more than 50 
years to produce 3D movies, using cardboard viewing spec 
tacles with a clear left lens and dark transparent right lens. 
Pulfrich 3D motion pictures have been produced including 
such offerings as the 1971 feature length movie "I, Monster 
Starring Christopher Lee as well as selected scenes from the 
1997 second season finale of the network TV sitcom "Third 
Rock From The Sun’. However there is a problem in that the 
special Pulfrich viewing glasses impose severe constraints on 
both the movie and viewing venue. 
0065. More specifically, the problem then is that for any 
special viewing spectacles with lenses of a fixed optical den 
sity, the lighting, and speed and direction of Screen motion 
have to be in exactly proper alignment to get an optimal 3D 
effect that is comparable to other 3D methods such as anag 
lyph (blue-red viewing spectacles). That conjunction of light 
and motion rarely happens So Pulfrich is not considered a 
viable approach to 3D movies or TV. Movies made for view 
ing using the Pulfrich illusion are best viewed in darkened 
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venues, and if the same movie is viewed in a brightly lit venue 
the illusion is diminished or may even totally disappear. 
0066. These problems could be addressed if dynamic Pul 
frich viewing spectacles could be constructed that self-con 
figured themselves to the light and motion instant in a motion 
picture. However, Such dynamic viewing spectacles still must 
be totally passive to the viewer. 
0067 3Deeps Systems Proposed in the Earliest Related 
Patent Applications 
0068 Early solutions provided dynamic Pulfrich viewing 
spectacles (called 3Deeps viewing spectacles) that could be 
synchronized to the-movies. These solutions utilized neutral 
optoelectronic lenses (transmissivity of visible light) that are 
controllable by an electric potential. The lenses could take 
any of three states; clear left lens and clear right lens (clear 
clear) when there is no screen motion; clear left lens and dark 
right lens (clear-dark) when screen motion is from left to 
right; and, dark left lens and clear right lens (dark-clear) when 
the screen motion is from right to left. Wired or wireless 
signals (Infrared, radio, or Sound) synchronized the 3Deeps 
viewing spectacles to the movies. These early solutions also 
addressed how to calculate the lateral motion between frames 
of a motion picture and the synchronization controllers that 
calculated and transmitted the motion vector information to 
the 3Deeps viewing spectacles. The proposed solution had 
significant benefits and advantages including: 

0069. Every movie ever made without additional 
alteration or processing could be viewed in 3D when 
wearing 3Deeps spectacles 

0070 A movie could be viewed simultaneously by 
viewers with or without 3Deeps spectacles, and 

0071 No changes are required to any broadcast stan 
dards, cinema formatting, viewing venue, or viewing 
monitors 

0072. It should be understood, that the natural view of the 
world that viewer's expect of cinema is 3-dimensional, and to 
any movie viewer with binocular vision, it is the screen flat 
ness of 2D that is strange and unnatural. From the earliest 
days of motion pictures cinematographers have used light and 
lateral movement as cues to help the viewer translate 2D 
screen flatness into their binocular vision expectations. But 
light and lateral motion are precisely the factors that elicit the 
Pulfrich illusion, So when movies are produced, cinematog 
raphers and lighting specialists stress precisely the features 
that the 3Deeps systems can translate into the natural sense of 
depth that the viewer is expecting. That is to say, since the 
advent of moving pictures, filmmakers have been unknow 
ingly preparing their movies for advantageous 3D viewing 
using 3Deeps spectacles. 
0073 However, the early 3Deeps spectacles did not 
address how to calculate an optical density for the lenses of 
the 3Deeps spectacles that would maximize the Pulfrich ste 
reoscopic illusion. 
0074. A Second Solution Continuous 
3Deeps Filter Spectacles 
0075. The most recent related 3Deeps patent applications 
disclose how to construct better 3Deeps viewing spectacles 
that maximize the Pulfrich stereoscopic illusion and are 
referred to as Continuous Adjustable 3Deeps Filter Spec 
tacles. To construct these improved 3Deeps viewing spec 
tacles we utilize the body of existing knowledge about (1) the 
human eye retinal reaction time, and (2) the operating char 
acteristics of the optoelectronic material of the 3Deeps lens. 

Adjustable 
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0076 Retinal Reaction Time 
0077. While each eye is stimulated by light continuously, 
there is a time delay called the retinal reaction time until the 
information is triggered and transmitted to the brain. Retinal 
reaction time is primarily dependent on the amount of light 
(brightness) that falls on the eye. For instance, in the presence 
of the bright light of a Clear Sky at noon the retinal reaction 
time is about 100 milliseconds (/10-th of a second) and the eye 
will trigger about every 100 milliseconds and send the image 
from the eye to the brain. In the presence of light from a “Clear 
Sky the retinal reaction time is slower—about 200 millisec 
onds. And in the presence of light that approximates a Night 
sky with a full moon the retinal reaction time is slower 
still almost 400 milliseconds. The darker is the illumina 
tion, the retinal reaction time become increasingly slower. 
0078 While the retinal reaction mechanisms are indepen 
dent for each eye, in normal viewing both eyes are unob 
structed and the luminance value is the same and the eyes 
trigger at about the same time However, if one eye is shaded 
so the eyes have unequal retinal illuminance, then the two 
eyes will trigger at different speeds and different times. Using 
lens filters with different optical density shading causes this to 
happen and results in a difference in retinal reaction time for 
each eye. The difference in retinal reaction time between the 
two eyes is one factor in the commonly accepted explanation 
for the Pulfrich illusion. 
0079. The second factor is simultaneity. The brain will 
take two eye images and put them together in a simulta 
neous fashion to generate the image that we perceive. Thus in 
normal viewing, if both eyes see the same 2D image without 
any filtered obstruction, the brain gets two identical images 
and there is no information by which the brain may infer 
depth. However, if one eye is differently shaded, than the eyes 
send two different images to the brain, and the mind places 
them together and interprets the two different images as 
depth. These two factors, retinal reaction time, and simulta 
neity are the two factors that explain Pulfrich illusion. 
0080. If the scene being viewed is static with no moving 
object, then the instant image of the unshaded eye and the 
lagging image of the shaded eye will still see the same image 
and the retinal reaction delay and simultaneity factors will not 
provide any depth information. Thus, the Pulfrich illusion 
does not work in the absence of motion. But if the scene being 
viewed has horizontal Motion (also called lateral motion) 
then the shaded eye will see an image that is lagging the 
instant image. In this case the lagging image caused by 
retinal reaction delay of the shaded eye, when juxtaposed 
with the instant image perceived by the unshaded eye will, 
through the mechanism of simultaneity, be reconciled by the 
brain as a perception of depth. This is the Pulfrich illusion. 
0081 Well-researched retinal reaction curves describing 

this phenomenon are available and are used by the Continu 
ous Adjustable 3Deeps Filter Spectacles to select the optical 
density of the lens to maximize the Pulfrich illusion. This is 
done in the following exemplary manner. First we measure 
the ambient light optical density and use that with the retinal 
reaction curve to get the retinal delay for the eye viewing 
through the clear lens. We then use the direction of lateral 
motion to determine which of the right and left lenses is clear 
(with the other lens the dark lens.) If the lateral motion is from 
the left-to-right direction on the screen then the clear lens of 
the Continuous Adjustable 3Deeps Filter Spectacles will be 
the left lens, and if the lateral motion is in the opposite 
direction then the clear lens will be the right lens. 
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I0082 To set the optical density of the dark lens we now 
utilize the magnitude of the motion. As an example, if lateral 
motion of the major object in the frame is measured as mov 
ing at 0.25 inches per frame then it will take 10 frames to 
move 2.5 inches—the average inter-ocular distance. In this 
case the Continuous Adjustable 3Deeps Filter Spectacles use 
the-retinal reaction curve to determine an optical density 
setting for the darkened lens so the motion-direction eye will 
See a lagging image that is 10 frames behind that of the 
unshielded eye. If the TV screen has a refresh rate of 100 Hz 
then 10 frames is precisely 100 milliseconds, so if the ambient 
light is that of a Clear Sky at noon with a retinal reaction 
time of 100 milliseconds, then we would set the dark lens to 
have an optical density of a Clear Sky' which corresponds to 
a retinal reaction time of 200 milliseconds. Depending upon 
the ambient illumination, the optical density of the dark lens 
can always be calculated and precisely determined from the 
retinal reaction curve and the objective function that maxi 
mizes the Pulfrich illusion. 
I0083. Once the optimal optical density values are known 
for the lenses of the Continuous Adjustable 3Deeps Filter 
Spectacles, the Operating Characteristic curve of the opto 
electronic material of the lenses can be utilized to apply the 
correct potential to the lenses so the lenses of the viewing 
spectacles have the optical density so the movie is viewed 
with a maximal Pulfrich stereoscopic illusion. 
I0084. In the most recent previous patent application Reti 
nal reaction time is used to calculate the optimal optical 
density value (a first optimization) and the operating charac 
teristic curve is used for control over the lenses of the Con 
tinuous Adjustable 3Deeps Filter Spectacles (a second opti 
mization). However, other problems are not address and are 
the Subject of this pending patent application. 
I0085 Problems Addressed by This Patent Application 
I0086. There is a problem that many optoelectronic mate 
rials often do not change state instantaneously. While frame 
to-frame display of a motion picture may be 100 Hz (100 
frames a second or 10 milliseconds per frame) a typical opto 
electronic material made from electrochromic material may 
have a slow response time and take several seconds to 
change from a clear state to a much darker state. A second 
problem may relate to a limited cycle life' (number of clear 
dark cycles) of Some optoelectronic materials that may be 
limited. Both of these problems can be addressed by using 
multiple layers of optoelectronic material in fabricating the 
lenses of the Continuous Adjustable 3Deeps Filter Spec 
tacles, and this patent discloses how to implement such a 
solution. Both problems relate to the viewing spectacle side 
of the solution that implements the already independently 
calculated optical density that maximizes the 3D Pulfrich 
Stereoscopic illusion. 
I0087 Now, before providing the detailed description of 
the invention, Some additional pertinent background is pro 
vided. 
I0088 A. Variable Tint and Optoelectronic Devices 
I0089 Optoelectronic devices (or materials) that control 
the transmission of light through the device may be referred to 
as a variable tint device or variable tint material. Neutral 
variable tint devices reduce the transmission of light approxi 
mately equally along the entire spectrum of visible light and 
thus do not noticeably distort color. Other variable tint 
devices may allow transmission of light in a restricted spec 
trum of visible light and block light outside the restricted 
range. Such as blue variable tint devices that allows the pas 
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sage of light in the blue spectrum (w-490-450 nm). Devices 
that control properties of light other than the transmission of 
light through the medium will be referred to simply as opto 
electronic devices. 
0090 B. Methods of Producing 3-D Illusion in Moving 
Pictures 
0091 Motion pictures are images in 2-dimensions. How 
ever, several methods have been developed for providing the 
illusion of depth in motion pictures. These include the Ana 
glyph, Intru3D (also called ColorCode 3D), IMAX (Po 
laroid), shutter glasses and Pulfrich 3-dimensional illusions. 
0092 Anaglyph 3-Dimensional Illusion 
0093 “Anaglyph' refers to the red/blue (red/cyan or red/ 
green) glasses that are used in comic books and in cereal 
packets etc. The glasses consist of nothing more than one 
piece of transparent blue plastic and one piece of transparent 
red plastic. These glasses are easy to manufacture and have 
been around since the 1920s. 
0094. An anaglyph stereo picture starts as a normal stereo 
pair of images, two images of the same scene, shot from 
slightly different positions. One image is then made all green/ 
blue and the other is made all red, the two are then seen 
together. 
0095. When the image is viewed through the glasses the 
red parts are seen by one eye and the other sees the green/blue 
parts. The visual cortex of the brainfuses this into perception 
of a three-dimensional scene or composition. This effect is 
fairly simple to do with photography, and extremely easy to 
do on a PC, and it can even be hand-drawn. The main limita 
tion of this technique is that because the color is used in this 
way, the true color content of the image is usually lost and the 
resulting images are usually in black and white. As the colors 
compete for dominance they may appear unstable and mono 
chromatic. A few images can retain a resemblance to their 
original color content, but the photographer has to be very 
selective with color and picture content. 
0096 Intru3D Intel 
0097. Intel's Intru3D uses the ColorCode 3D method that 

is an update to the more familiar Anaglyph method of 3D 
Stereoscopy. It is similar to the Anaglyph method of Ste 
reoscopy but rather than make one image green/blue and the 
other image red, Intru3D records the two images as amber and 
blue. This provides generally truer color than typical Red/ 
Blue anaglyphs, particularly where Red image components 
are concerned. 
0098 IMAX (Polaroid) 3-Dimensional Illusion 
0099 IMAX creates the illusion of 3-dimensional depth 
by recording the motion pictures on two separate rolls of film 
with two camera lenses to represent the left and right eyes. 
These lenses are separated by an interocular distance of about 
2.5 in., the average distance between a human's eyes. By 
recording on two separate rolls of film for the left and right 
eyes, and then projecting them simultaneously, IMAX can 
create a 3-Dimensional illusion for viewers. 

0100 IMAX uses either of two different methods to create 
the 3D illusion in the theatre. The first method relies on 
polarization. During projection, the left eye image is polar 
ized in one direction and the right eye image polarized per 
pendicular to the left eye image as they are projected on the 
IMAX screen. By wearing special viewing glasses with 
lenses polarized in their respective directions to match the 
projection, the left eye image can be viewed only by the left 
eye since the polarization of the left lens will cancel out that 
of the right eye projection, and the right eye image can be 
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viewed only by the right eye since the polarization of the right 
lens will cancel out that of the left eye projection. 
0101 IMAX also uses another method shutter glasses— 
for 3D viewing. This method of 3D projection involves the 
use of LCD shutterglasses that use similarly polarized lenses 
for both eyes. The left and right eye images are projected on 
the viewing screen in alternate frames. These LCD shutter 
glasses arc Synchronized to the projector. The projector dis 
plays the left and right images that are momentarily viewed 
by the appropriate eye by allowing that LCD lens to become 
transparent while the other remains opaque. That is when the 
left eye frame is projected on the screen, the left lens of shutter 
glasses becomes transparent and the right lens of the shutter 
glasses becomes opaque. When the next frame is projected on 
the screen—a frame for the right eye the left lens becomes 
opaque and the right lens becomes transparent. 
0102) In both the IMAX 3D systems only the correct eye is 
allowed to view the correct image while the other eye is 
blinded. The transparent state is actually quite dark, and 
occludes about 35% of the projected light to the viewing eye 
while the non-viewing eye is Supposed to view no image at all. 
(0103 Shutter Glasses 
0104 Different formulations of shutter glasses have been 
implemented over the last few decades, but without much 
large-scale commercial Success. A shutter glasses solution 
generally require two images for each image of video, with 
shutter covering or uncovering each eye of the viewer. This 
allows one eye to see, than the other, with the shutters timed 
and synchronized with the video so that eacheye only sees the 
image intended for it. 
0105. Some shutter glass systems are wired to a control 
device while some shutterglass systems use wireless infrared 
signaling to control the state of the lenses. 
0106 CrystalEyes is the name of a stereoscopic viewing 
product produced by the StereoGraphics Corporation of San 
Rafael, Calif. They are lightweight, wireless liquid crystal 
shuttering eyewear that are used to allow the user to view 
alternating field sequential stereo images. The Source of the 
images alternately displays a left-eye view followed by a 
right-eye view. CrystalEyes shutters can block either of the 
user's eyes so that only images appropriate for each eye are 
allowed to pass. A wireless infrared communications link 
synchronizes the shuttering of the eyewear to the images 
displayed on the monitor or other viewing screen. Crystal 
Eyes shutter glasses, weight only 3.3 ounces, use two 3V 
lithium/manganese dioxide batteries, and have a battery life 
of 250 hours. This demonstrates the robustness and potential 
of any viewer glass Solution. 
0107 Because shutter glasses only expose each eye to 
every other frame, the refresh rate of the video is effectively 
cut in half. On a TV with refresh rates of 30 frames per second 
(for an NTSCTV) or 25 frames per second (for a PAL TV), 
this is hard on the eyes because of the continual flicker. This 
problem is eliminated with higher refresh rates, such as on PC 
monitors. 
(0.108 C. Electronically Controlled Variable Tint Materials 
0.109 Numerous materials have been identified that have 
the property that the transmission of light through the mate 
rial can be controlled by the application of an electronic 
Voltage or potential across the material. These include the 
classes of materials typically named electrochromic, Sus 
pended particle and polymer dispersed liquid crystal devices. 
Within each class of electronically controlled variable tint 
material there are numerous formularies. Other classes of 



US 2011/0043753 A1 

materials may be found in the future. Any material for which 
the transmission of light or other optical property of light can 
be controlled by an electronic potential may be utilized in the 
invention. 

0110 Electrochromic Devices (EDs) 
0111 Electrochromic devices change light transmission 
properties in response to Voltage and thus allow control of the 
amount of light passing through the material. A burst of 
electricity is required for changing the tint of the material, but 
once the change has been occurred, no electricity is needed 
for maintaining the particular shade that has been reached. 
Electrochromic materials provide visibility even in the dark 
ened state, and thus preserves visible contact with the outside 
environment. It has been used in Small-scale applications 
Such as rearview mirrors. Electrochromic technology also 
finds use in indoor applications, for example, for protection of 
objects under the glass of museum display cases and picture 
frame glass from the damaging effects of the UV and visible 
wavelengths of artificial light. Recent advances in electro 
chromic materials pertaining to transition-metal hydride elec 
trochromics have led to the development of reflective 
hydrides, which become reflective rather than absorbing, and 
thus Switch states between transparent and mirror-like. 
0112 Suspended Particle Devices (SPDs) 
0113. In suspended particle devices (SPDs), a thin film 
laminate of rod-like particles Suspended in a fluid is placed 
between two glass or plastic layers, or attached to one layer. 
When no voltage is applied, the Suspended particles are 
arranged in random orientations and tend to absorb light, so 
that the glass panel looks dark (or opaque), blue or, in more 
recent developments, gray or black color. When Voltage is 
applied, the Suspended particles align and let light pass. SPDS 
can be dimmed, and allow instant control of the amount of 
light and heat passing through. A Small but constant electrical 
current is required for keeping the SPD in its transparent 
Stage. 
0114 Polymer Dispersed Liquid Crystal Devices 
(PDLCs) 
0115. In polymer dispersed liquid crystal devices 
(PDLCs), liquid crystals are dissolved or dispersed into a 
liquid polymer followed by solidification or curing of the 
polymer. During the change of the polymer from a liquid to 
solid, the liquid crystals become incompatible with the solid 
polymer and form droplets throughout the solid polymer. The 
curing conditions affect the size of the droplets that in turn 
affect the final operating properties of the variable tint mate 
rial. Typically, the liquid mix of polymer and liquid crystals is 
placed between two layers of glass or plastic that include a 
thin layer of a transparent, conductive material followed by 
curing of the polymer, thereby forming the basic sandwich 
structure of the Smart window. This structure is in effect a 
capacitor. Electrodes from a power Supply are attached to the 
transparent electrodes. With no applied Voltage, the liquid 
crystals are randomly arranged in the droplets, resulting in 
scattering of light as it passes through the Smart window 
assembly. This results in the translucent, “milky white' 
appearance. When a Voltage is applied to the electrodes, the 
electric field formed between the two transparent electrodes 
on the glass cause the liquid crystals to align, thereby allow 
ing light to pass through the droplets with very little Scatter 
ing, resulting in a transparent state. The degree of transpar 
ency can be controlled by the applied voltage. This is possible 
because at lower Voltages, only a few of the liquid crystals are 
able to be aligned completely in the electric field, so-only a 
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Small portion of the light passes through while most of the 
light is scattered. As the Voltage is increased, fewer liquid 
crystals remain out of alignment thus resulting in less light 
being scattered. It is also possible to control the amount of 
light and heat passing through when tints and special inner 
layers are used. Most of the devices offered today operate in 
on or off States only, even though the technology to provide 
for variable levels of transparency is easily applied. This 
technology has been used in interior and exterior settings for 
privacy control (for example conference rooms, intensive 
care areas, bathroom/shower doors) and as a temporary pro 
jection screen. A new generation of Switchable film and glass 
called 3G Switchable Film is available from Scienstry, using 
a non-linear technology to increase transparency, lower the 
required driving Voltage and extend the lifetime. 

A First Preferred Embodiment of the Invention 

0116 FIG. 1 is a perspective view 100 of the preferred 
embodiment of the Continuous Adjustable 3Deeps Filter 
Spectacles. It is comprised of a frame 101 that is used as the 
housing for the lenses and control circuitry. Such frames are 
a well-known means by which lenses can be fixed before a 
person's eyes for viewing. On the frame 101 is battery device 
104 to power all circuitry of the Continuous Adjustable 
3Deeps Filter Spectacles. Also, on the frame 101 is a receiver 
102 labeled Rx that is powered by the battery 104. The 
receiver 102 has apparatus to receive radio-frequency (RF) 
110 waves with synchronization and control information used 
to control the Continuous Adjustable 3Deeps Filter 
0117 Spectacles. Such receivers are well known in the art 
of electronics. Also on the frame 101 is a control unit 103 
powered by the battery 104 that transforms the continuing 
optical density signals into the electronic potentials used to 
control the optical density of each individual lens. Also on the 
frame 101 is an on/off switch 112 that controls whether the 
electronic circuits of the 3Deeps spectacles 101 receive 
power (on position) from the battery or not (power off). Other 
embodiments may replace RF communications with other 
communications means, including but not limited to infrared, 
or audio Sound. 
0118. Two lenses are fixed in the frames—a right lens 
(from the movie viewer's vantage point) 105 and a left lens 
106. In the preferred embodiment, each lens is made of an 
electrochromic material for which the optical density can be 
reliably and precisely controlled by the application of an 
electronic potential across the material. The lens has circuitry 
so that the control unit 103 can independently control the 
transmissivity of each lens. Other embodiment may use opto 
electronic materials other than electrochromics. A second 
preferred embodiment of Continuous Adjustable 3Deeps Fil 
ter Spectacles using multi-layered lenses is disclosed starting 
in FIG. 5. A third preferred embodiment of Continuous 
Adjustable 3Deeps spectacles using single-layered lenses for 
a multi-use application is disclosed starting in FIG. 11. A 
fourth preferred embodiment of Continuous Adjustable 
3Deeps Filter Spectacles using multi-layered lenses for a 
multi-use application is disclosed starting in FIG. 14. 
0119 For exemplary purposes, FIG. 1 shows the Continu 
ous Adjustable 3Deeps Filter Spectacles in just one of the 
three states that the lenses can take. FIG. 1 shows the right 
lens 105 darkened and the left lens 106 as clear with the clear 
lens allowing more light transmission than the darkened lens. 
This is the configuration to view a motion picture with a 
3-dimensional effect in which the lateral motion in the motion 
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picture is moving from left-to-right on the viewing screen. 
Other embodiments of the invention may have Continuous 
Adjustable 3Deeps Filter Spectacles that fit over regular pre 
Scription glasses in a manner similar to that in which Snap-on 
or clip-on Sunglasses are configured. In still another embodi 
ment the lenses of the Continuous Adjustable 3Deeps Filter 
Spectacles may also be prescription lenses customized for 
the viewer vision impairments. 
0120 Also, while the preferred embodiment of the inven 
tion uses Continuous Adjustable 3Deeps Filter Spectacles 
that are wireless, other embodiments may use wired connec 
tions. What is required is that the Continuous Adjustable 
3Deeps Filter Spectacles can receive and respond to synchro 
nization signals from the controller, and whether that is by 
wired or wireless means is immaterial to the invention. 
0121 Earlier versions of 3Deeps Filter Spectacles (also 
called Pulfrich Filter Spectacles) have been previously 
described in co-pending patent applications and patents U.S. 
patent application Ser. No. 12/274,752, U.S. patent applica 
tion Ser. No. 1 1/928,152, U.S. patent application Ser. No. 
1 1/372,723, U.S. patent application Ser. No. 1 1/372,702, and 
U.S. Pat. Nos. 7,030,902 and 7,218,339. 
0122) There are 3 lens settings used by the Continuous 
Adjustable 3Deeps Filter Spectacles. One setting is that both 
the right 105 and left lens 106 are clear. Neither lens is 
darkened. This is the lens state that is used in the preferred 
embodiment when there is no significant lateral motion in the 
motion picture. The second setting is the left lens 106 clear 
and the right lens 105 darkened. This is the lens state that is 
used in the preferred embodiment when foreground lateral 
motion in the motion picture is moving from the left to the 
right direction, as seen from the viewer's perspective. The 
third setting is the left lens 106 darkened and the right lens 
105 clear. This is the lens state that is used in the preferred 
embodiment when the foreground lateral motion in the 
motion picture is moving from the right to the left direction, 
as seen from the viewer's perspective. 
0123. The lens state consisting of both left and the right 
lens darkened is not used by any of the 3Deeps spectacles. 
However, this lens state can be achieved by the Continuous 
Adjustable 3Deeps Filter Spectacles, and may have uses in 
other embodiments of the invention. In the third preferred 
embodiment of the invention, this lens state is used to provide 
an alternate use for 3Deeps viewing spectacle-Sunglasses. In 
that embodiment, multi-use 3Deeps spectacles are switch 
selectable as either (Use 1) 3Deeps viewing spectacles using 
the 3 lens settings described in the preceding paragraph for 
3Deeps viewing, or (Use 2) Sunglasses using the left and right 
lens darkening to a pre-set optical density. 
0.124. In Continuous Adjustable 3Deeps Filter Spectacles, 
the right and left lenses of the viewing glasses may indepen 
dently take a multiplicity of different levels of darkness to 
achieve different effects, resulting in many different lens 
states. In particular, the darkening of the non-clear lens can be 
optimized according to the speed of lateral motion and/or 
luminance, so as to optimize the degree of 3-dimensional 
effect (a first optimization). Also, the Control Unit 103 can 
control the electrochromic lenses so that they reach their 
target state in an optimal manner (a second optimization). 
0.125 Various consumer-based control units may be uti 
lized with the Continuous Adjustable 3Deeps Filter Spec 
tacles that can both display the audio/video of the associated 
motion picture, as well as perform the Continuous Adjustable 
3Deeps Filter Spectacles synchronization to identify 3Deeps 
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synchronization events and issue control signals to the Con 
tinuous Adjustable 3Deeps Filter Spectacles. This includes, 
but is not limited to; DVD-based control units; Digital Movie 
Projector control units; Television-based control units; hand 
held and operated control units; spectacle-based control 
units; Software-based processing that parses compressed 
digital video file and uses its motion estimation information 
(e.g. MPEG); and, cell-phone based control units. 
0.126 FIG. 2a 200 shows a left lens 106 of Continuous 
Adjustable 3Deeps Filter Spectacles fabricated from a single 
layer of electrochromic material. Its fabrication using elec 
trochromic material is shown in adjoining FIG. 2b. 
0127 FIG.2b 225 shows the cross-sectional detail of the 
electrochromic device of FIG. 2a used for fabricating the 
electronically controlled variable tint material of the right and 
left lenses of the Continuous Adjustable 3Deeps Filter Spec 
tacles. The Figure shows a typical dual-polymer electrochro 
mic device consisting of seven layers of material. In the 
preferred embodiment of the invention, the right lens 105 and 
left lens 106 of the Continuous Adjustable 3Deeps Filter 
Spectacles 100 are fabricated from such material. The first 
layer 201 of the electrochromic material 225 is a glass, plastic 
(or other clear insulating material.) The second layer 202 is a 
conducting layer, followed by a third layer 203 of polymer. 
The fourth layer 204 is an electrolytic layer that depending 
upon the electrochromic material may be a liquid or gel. This 
layer provides the ion transport whose direction is determined 
by the application of potential across the conducting layers. 
The fifth layer 205 is the complementary polymer layer, fol 
lowed by a sixth layer 206 of conducting material. The last 
layer 207 of the electrochromic is another insulting layer of 
glass, plastic or other clear insulating material. 
I0128. While FIG. 2b 225 show a typical dual-polymer 
electrochromic device, as previously indicated, there are 
numerous Such electrochromic devices, and any electrochro 
mic may be favorably utilized in the invention. Some electro 
chromic devices may not have seven layers as shown in FIG. 
2b. For instance, some variable tint materials may be in the 
form of a flexible film or laminate that can be applied to a 
single layer of clear glass or plastic. 
I0129. Also, any electronically controlled variable tint 
material may be used in the invention rather than the dis 
played electrochromic device. Any material whose optical 
property of transmissivity of light may be controlled by the 
application of an electric potential may be favorably use to 
fabricate the lenses of the Continuous Adjustable 3Deeps 
Filter Spectacles 100. 
I0130 FIG.3 is a block diagram 300 of the operation of the 
Continuous Adjustable 3Deeps Filter Spectacles of FIG. 1. 
All circuits on the Continuous Adjustable 3Deeps Fitter Spec 
tacles 101 are powered 301 by the Power Unit 104 (if the 
power on/off switch 112 is in the on position), including the 
Control Unit 103, Signal Receiving Unit 102, the Left Lens 
106, and the Right Lens 105. The control information 110 is 
received by the Signal Receiving Unit 102 and sent 302 to the 
Control Unit 103. The control unit 103 implements an algo 
rithm that is specific for the lens materials used in the fabri 
cation of the Right Lens 105 and the Left lens 106 of the 
Continuous Adjustable 3Deeps Filter Spectacles, and con 
trols the Left Lens 106 over a control circuit 303, and the 
Right Lens over a control circuit 305. 
I0131 FIG. 4 is a flow chart 400 showing the operation of 
the Control Unit 103 of the Continuous Adjustable 3Deeps 
Filter Spectacles of the first preferred embodiment. The input 
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to the Control Unit 103 is the synchronization signal 302. The 
output is the control signal sent to the left lens 106 over the 
control left lens control circuit 303, and the control signal sent 
to the right lens 105 over the right lens control circuit 305. The 
synchronization signals 302 are received and stored by the 
Read and Store 3Deeps Signal block 401 of the Control Unit 
103 and stored in a LIFO (Last In First Out) memory stack 
403. Control then passes to Store and Manage Signal pro 
cessing 405 that pops the top of the stack (read the value and 
eliminates it from storage) and processes the synchronization 
signal by storing it in a 3Deeps Signal memory storage 407. 
Processing control then passes to Parse and Store Left and 
Right OD in which the 3Deeps signal memory storage 407 is 
parsed and stored in the Left OD value 411, and the Right 
OD value 413. Processing then continues with the Right 
Lens Control 417 in which the right lens value 413 is con 
verted to an electronic signal 30S that controls the optical 
density of the right lens. Processing then continues with the 
Left Lens Control 415 in which the left lens value 411 is 
converted to an electronic signal 303 that controls the optical 
density of the left lens. Processing in the Control Unit 103 
then is passed back to the Read and Store 3Deeps Signal 
0132. It should be understood that different control cir 
cuits might be utilized by other embodiments. For instance 
other embodiments may have no need for LIFO signal store 
and management since control of the 3Deeps spectacles is in 
real-time and there is no need to Switch the lenses to past 
setting. Also, better emphasize the logical operation of the 
control unit some functions have not been shown. For 
instance, the control unit may cycle at a much faster rate 
then the received synchronization signals resulting in an 
empty stack. The handling of Such an empty stack State is 
not shown in the flow diagram but would be handled as 
well-known in the art by detecting that the Stack is empty and 
passing control in the Control Unit 103 back to the Read and 
Store 3Deeps Signal state 401 rather than passing control as 
shown in the flow diagram 400. 
0.133 Continuous Adjustable 3Deeps Filter Spectacles 
have great advantages. The control information 110 is spec 
tacle-agnostic; i.e. all spectacles receive the same transmitted 
control information. The control unit 103 on the spectacles 
performs a final view-spectacle-specific optimization, trans 
lating the control information into control signals specific to 
the lens material used to fabricate the Continuous Adjustable 
3Deeps Filter Spectacles. Two viewers sitting side-by-side 
and watching the same video on a digital TV but wearing 
Continuous Adjustable 3Deeps Filter Spectacles that have 
lens material with totally different characteristics, will each 
see the movie with an illusion of 3D optimized for their 
spectacles. 

A Second Preferred Embodiment of the Invention 

0134 FIG. 5 is a perspective view 500 of the second pre 
ferred embodiment of the Continuous Adjustable 3Deeps 
Filter Spectacles 550 with multi-layered lenses. The differ 
ence between FIG. 5 (multi-layered lens) and FIG. 1 (single 
layer lens) is in their respective right lens (505 of FIG. 5), left 
lens (506 of FIG. 5), and control unit (503 of FIG. 5). Like 
numbered items in FIG. 5 and FIG. 1 have the same function 
and definition. The lenses for the second preferred embodi 
ment (505 and 506) are described in greater detail in FIGS. 6a 
and 6b, and the control unit for the second preferred embodi 
ment is described in greater detail in FIG. 8. 
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0.135 FIG. 6a 600 shows a left lens 506 of Continuous 
Adjustable 3Deeps Filter Spectacles fabricated from multiple 
layers of electrochromic material. Its fabrication using elec 
trochromic material is shown in adjoining FIG. 6b. Since only 
a single layer of insulating glass material will be required 
between the different layers of the multi-layered electrochro 
mic lens, the drawing of the top layer is slightly different than 
that of FIG. 2a to emphasize that only one layer of such 
insulating material is necessary. FIG. 6a therefore shows the 
lens 106 as two layers where the first active layer 611 is 
separated by the second active layer 601 by an insulating 
layer 610. The first active layer 611 and the insulating layer 
610 comprise the single layer lens 106 of FIG.2a. 
0.136 FIG. 6b 625 shows the cross-sectional details of the 
multiple layered electrochromic device of FIG. 6a that is used 
for fabricating the electronically controlled variable tint 
material of the right and left lenses of the Continuous Adjust 
able 3Deeps Filter Spectacles. The 7 layers of the electrochro 
mic left lens 106 of FIG. 2b are shown in FIG. 6b as the 6 
active layers 611, and the (seventh) insulating layer 201. Each 
layer is identical to their like numbered description accom 
panying FIG.2b. A second active layer 601 is included in the 
multi-layered electrochromic lens. In the second preferred 
embodiment of the invention, the second layer 601 of the lens 
is fabricated from identical electrochromic material as used to 
fabricate the first layer 611 of the left lens 506 so that each 
layer has the same Operating Characteristic curve 900 as 
shown in FIG.9. The six layers of electrochromic material for 
the second layer are identical to their like numbered descrip 
tion accompanying FIG. 2b. Other embodiments may use 
electrochromic material with different material so that the 
two layers have different Operating Characteristic curves. 
Also, other embodiments may have more than 2 layers. 
I0137 FIG. 7 is a block diagram 700 of the operation of the 
Continuous Adjustable 3Deeps Filter Spectacles of FIG. 5 
using a multiple layered electrochromic device for fabricat 
ing the electronically controlled variable tint material of the 
right 505 and left lenses 506. All circuits on the Continuous 
Adjustable 3Deeps Filter Spectacles 550 are powered 301 by 
the battery 104, including the Control Unit 503, Signal 
Receiving Unit 102, the Left Lens 506, and the Right Lens 
505. The control information 110 is received by the Signal 
Receiving Unit 102 and sent 302 to the Control Unit 503. The 
control unit 503 implements an algorithm that is specific for 
the multi-layered lens materials used in the fabrication of the 
Right Lens 505 and the Left lens 506 of the multi-layered 
Continuous Adjustable 3Deeps Filter Spectacles, and con 
trols the Left Lens 506 with a control circuit 703, and the 
Right Lens 505 with a control circuit 704. 
(0.138. The difference between FIG. 7 (multi-layered lens) 
and FIG. 3 (single layer lens) is in their respective right and 
left lenses, control units, and control circuits. For the right 
lens 505 and left lens 506, the lenses are fabricated from 
multiple layers of electrochromic material. In the second 
preferred embodiment of the invention these are the same as 
the lens fabrication shown in FIG. 6. The control unit for the 
multi-layered lens 503 must control multiple layers while the 
control unit for the single-layered lens 103 only need control 
a single layer electrochromic lens. In this second preferred 
embodiment of the invention, both layers of the multi-layered 
electrochromic lens are made of the same material with the 
same Operating Characteristic curve and both lenses have 
applied to them identical Voltage across each layer. However, 
since there are multi-layers of material, it will be shown using 
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the Operating Characteristic curve of FIGS. 9 and 10, that to 
achieve a target optical density for each lens, the control unit 
503 will only need apply voltage to the multi-layers for less 
time than for the single layer. For the control circuits, the 
multi-lens control circuits need to apply Voltage across mul 
tiple layered assemblies, not just a single lens assembly. 
0139 FIG. 8 is a flow chart 800 showing the operation of 
the Control Unit 503 of the Continuous Adjustable 3Deeps 
Filter Spectacles 550 using a multiple layered electrochromic 
device for fabricating the electronically controlled variable 
tint material of the right lens 505 and left lens 506. This flow 
chart 800 is very similar to the flow chart of the control unit 
for the Continuous Adjustable 3Deeps Filter Spectacles using 
a single layered electrochromic device of FIG. 4. The 
memory storage LIFO Signal Stack 403, 3 Deeps Signal 
407, Left OD 411, and Right OD 413 are the same as 
previous described for FIG. 4. The processing modules Read 
& Store 3Deeps Signal 401, Store and Manage 3 Deeps 
Signal 405, and Parse and Store Left and Right OD 409 are 
the same as previously described for FIG. 4. The difference 
between FIG. 4 and FIG. 8 is in the Left Lens Multilayer 
circuitry 815 and the left lens 506 that the circuit controls, and 
in the Right Lens Multilayer Control circuitry 817 and the 
right lens 505 that the circuit controls. In this multi-layer 
embodiment of the invention, the Left Lens Multilayer cir 
cuitry 815 must control two layers of the electrochromic left 
lens 506, and the Right Lens Multilayer circuitry 817 must 
control two layers of the electrochromic right lens 505. It will 
be shown later in FIGS. 9 and 10 that the target optical 
densities for the left lens 411 and the right lens 409 can be 
achieved more rapidly. 
0140. This approach has the same advantages as for 
single-layer Continuous Adjustable 3Deeps Filter Spectacles. 
The control information 110 is spectacle-agnostic; i.e. all 
spectacles receive the same transmitted control information. 
The control unit 503 on the spectacles performs a final view 
spectacle-specific optimization, translating the control infor 
mation into control signals specific to the multi-layered lens 
material used to fabricate the Continuous Adjustable 3Deeps 
Filter Spectacles. Two viewers sitting side-by-side and 
watching the same video on a digital TV but wearing Con 
tinuous Adjustable 3Deeps Filter Spectacles that have lens 
material with totally different characteristics, will each see 
the movie with an illusion of 3D optimized for their spec 
tacles. It also has the additional advantage that since a multi 
layer lens is used, the transition time between optical density 
states will be faster than the corresponding transition time for 
a single-layer lens. 
0141. The second preferred embodiment of the Optical 
Density Continuing Adjustable 3Deeps Filter Spectacles use 
electrochromic lenses. Additional detail about Electro 
chromism is now provided. Electrochromism is the phenom 
enon displayed by some chemicals of reversibly changing 
color when an electric potential is applied. Electrochromism 
has a history dating back to the nineteenth century and there 
are thousands of chemical systems that have already been 
identified electrochromic. A narrow definition limits electro 
chromic devices to chemical processes for which there is a 
redox reaction that undergo an electron uptake reduction 
or electron release when potential is applied and the reverse or 
oxidation with a reverse potential. Most redox processes 
are electrochromic and are candidate electrochromes and 
potential 3Deeps lenses. While the preferred embodiments of 
this invention use such narrowly defined electrochromic 
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devices, any device for which the transmission of light may be 
controlled by an electronic potential may be utilized in the 
invention. For instance, Liquid Crystal Device (LCD) lenses 
may be used in the invention since they may be controlled by 
an electronic potential, even though they use a totally differ 
ent mechanism to control the optical properties of the mate 
rial. LCDs rely on an interference effect (block the transmis 
sion of light), while the narrow definition of electrochromic 
device is limited to materials that rely on a redox reaction to 
change the color of the material. Either redox' or LCD mate 
rial, or any material for which the transmission of light may be 
controlled by an electronic potential can be advantageously 
utilized in the invention. 

0142. There are many different families of chemicals that 
exhibit Such properties—both organic and inorganic. These 
include but are not limited to polyaniline, viologens, poly 
oXotungstates's and tungsten oxide. Oxides of many transi 
tion metals are electrochromic including cerium, chromium, 
cobalt, copper, iridium, iron, manganese, molybdenum, 
nickel, niobium, palladium, rhodium, ruthenium, tantalum, 
titanium, tungsten, and Vanadium. Within each family, differ 
ent mixtures of chemicals produce different properties that 
affect the color, transmissivity, and transition time. Some 
electrochromics may only affect ultraviolet light not visible 
light—appearing clear to an observer since they do not affect 
visible light. Electrochromics have been the object of intense 
study for over 40 years, and have found their chief commer 
cial success for use in smart windows where they can reli 
ably control the amount of light and heat allowed to pass 
through windows, and has also been used in the automobile 
industry to automatically tint rear-view mirrors in various 
lighting conditions. 
0143. Other embodiments of the inventions may advanta 
geously use multiple-color electrochromic devices or mate 
rials that exhibit electropolychromism. Some electrochromic 
devices may take a whole series of different colors, each 
colored State generated at a characteristic applied potential. 
One example is methyl viologen, which has electron potential 
states that are correspondingly colorless, blue, and red 
brown. Electrochromic viologens have been synthesized with 
as many as six different colors. 
0144. The operating characteristics of each formulation of 
any of the thousands of different electrochromic material will 
be different. Some of the operating characteristics that should 
be considered when selecting materials for 3Deeps lenses 
include: Response time (the time required to change from its 
clear to darkened State or vice versa); Power consumption; 
Memory effect (when power is offbetween write cycles there 
is no redox process and the electrochromic material retains 
its optical properties); Coloration efficiency (the amount of 
electrochromic darkening formed by the charge); Cycle life 
(The number of write-erase cycles that can be performed 
before any noticeable degradation has occurred); and, write 
erase efficiency (the fraction of the originally formed dark 
ening that can be subsequently electro-cleared. For 3Deeps 
viewing spectacles this should be 100%). 
0145 The operating characteristics of each formulation of 
any of the 1000s of different electrochromic material will be 
different. FIG. 9 shows a typical Operating Characteristic 
curve relating transmissivity (% transmission of light) to 
transmission time when a potential of 2 volts is applied across 
the electrochromic device. Some electrochromic materials 
may take several seconds to change state from one optical 
density to another—others may be near instantaneous. For 
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many electrochromic materials the color change is persistent 
and electric potential need only be applied to effect a change. 
For Such persistent optoelectronic materials, only an elec 
tronic on-off pulse is needed, while non-persistent materials 
require the application of a continuing electronic potential. 
Other materials may attain state under the presence of electric 
potential, but then slowly leak and change back. These 
materials may require a maintenance potential to maintain 
state but one that is different from that to attain the optical 
density state. 
0146 The second preferred embodiment of the Continu 
ing Adjustable 3Deeps Filter Spectacles is fabricated from a 
persistent electrochromic material (material that has a so 
called memory effect) that takes up to 1.85 seconds to change 
state from its lightest to darkest optical density, and up to 1.85 
seconds to change State from its lightest to darkest optical 
density. In moving between states the preferred embodiment 
will always seek to optimize transition time. 
0147 While electrochromic material is used in the second 
preferred embodiment of the optical density Continuous 
Adjustable 3Deeps Filter Spectacles, any optoelectronic 
materials that change optical density in response to an applied 
potential may be used. This includes but is not limited to 
PDLCs (Polymer Dispersed Liquid Crystal devices) or SPDs 
(Suspended Particle Devices.) In the future, new optoelec 
tronic materials will be discovered and may be advanta 
geously used in the practice of this invention. 
0148 FIG. 9 is a transition time curve 900 for a single 
layer of electrochromic material with transition time as a 
function of transmissivity when a potential of 2.0V is applied 
to the electrochromic material. It is for a slow electrochro 
mic material with transition time 902 as a function of trans 
missivity 901 (or percent transmission of light). This transi 
tion time curve 900 has a lightest state 906 with a 
transmissivity of 100% density (clear) and its darkest state 
905 is 0% in which all light is blocked from passing through 
the electrochromic material. The electrochromic material 
cannot however attain either of the extreme values (0% or 
100%) of transmissivity. The Operating Characteristic curve 
903 shows a material that can attain about 99% transmissivity 
904 (almost clear) and 10% transmissivity 915 (almost dark). 
The material can then take any optical density in between the 
blocking only 1% of the light (99% transmissivity) and block 
ing 90% of light (10% transmissivity) by the application of 
2V for the proper length of time. If the material is in its 
clearest state 904, and, and a 2V potential is applied to the 
material, it will take about 1.8 seconds to change state and 
achieve its darkest state 915 or 10% transmissivity. This is 
shown on the transition time curve 903 of the Operating 
Characteristic of the material in FIG. 9. 

0149. As another example, if the material is in its clearest 
state 904, and the control signal 110 received on the frames 
receiving unit 102 indicates that the subject lens should 
change to an optical density associated with transmissivity of 
70%923, then the transition time curve 903 would be imple 
mented by the control unit 103 to apply 2V potential to the 
lens for 1.35 seconds. A value of 70% 923 transmissivity 
intercepts the Operating Characteristic curve 903 at a point on 
the curve 921 that corresponds to a transition time 922 of 1.35 
seconds. Once a potential of 2V has been applied for 1.35 
seconds, no potential need further be applied since the elec 
trochromic lens will latch in the new state. 
0150. This is an example of how an algorithm imple 
mented in the Control Unit 103 of the Continuous Adjustable 
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3Deeps Filter Spectacles with a single layer of lens material 
(FIG. 1-4) would use the transition time curve 903 to control 
the right lens 105 and the left lens 106. To transition a lens 
from and optical density associated with a clear state 904 to 
the optical density associated with a transmissivity of 70% the 
Control Unit 103 would apply 2V potential to the tens for 1.35 
seconds. This is a simplified example for illustrative and 
teaching purposes. Other electrochromic materials may have 
other operating characteristics that have characteristic expo 
nential, negative exponential, or logistic (S-shaped) relation 
ships. In this example, 2V potential is used to move between 
states. It is used under the assumptions that (a) for this elec 
trochromic formulation the higher the electronic potential the 
more rapid will be the change from a lighter to a darker optical 
density, and (b) change of state from a lighter to a darker 
optical density is to be optimized. Other materials may 
require different potentials to be applied to move from 
between states. In any of these cases, the principle of opera 
tion is identical and the Control Unit 103 on the frames of the 
lenses uses the operating characteristics of the material used 
in the right 105 and left 106 lenses to determine the potential 
and the length of time the potential is to be applied to transi 
tion between lens control states. 
0151 FIG. 10 is a transition time curve 1000 for a double 
layer (multi-layer) of electrochromic material with transition 
time as a function of transmissivity. FIG. 10 is similar to FIG. 
9 with the addition of a second Operating Characteristic curve 
1003. The numbered elements of FIG. 10 have the same 
description as their like numbered elements of FIG. 9. The 
Operating Characteristic curve for the double layer 1003 
(multi-layer) lenses of the preferred embodiment are shown 
along with the Operating Characteristic curve of the single 
layer 903 to better emphasize the transition time Benefit and 
Loss of using the double layer of electrochromic material. 
The example shows that doubling the lens material results in 
a 44% decrease in Transmission Time (Benefit) when moving 
from a clear to a 70% transmissivity state for only a 1% loss 
in the Clear State (Loss). 
0152. As an example, if the multi-layer material is in its 
clearest state 1015, and the control signal 110 received on the 
frames receiving unit 102 indicates that the subject lens 
should change to an optical density associated with transmis 
sivity of 70%923, then the transition time curve 1003 would 
be implemented by the control unit 503 to apply 2V potential 
to the lens for 0.75 seconds. A value of 70% 923 transmissiv 
ity intercepts the Operating Characteristic curve 1003 at a 
point on the curve 1011 that corresponds to a transition time 
1012 of 0.75 seconds. Once a potential of 2V has been applied 
for 0.75 seconds, no potential need further be applied since 
the electrochromic lens will latch in the new state. 
0153. In summary, for a single layer lens then, to move 
from a clear state to a 70% transmissivity state 2V potential is 
applied for 1.35 seconds to a single layer material. For the 
double layer lens of the preferred embodiment to move from 
a clear state to a 70% transmissivity state 2V potential is 
applied for 0.75 seconds. Using two layers of electrochromic 
material results in a beneficial 44% decrease in transmission 
time for only a 1% loss in the clear state. 

A Third Preferred Embodiment of the Invention 

0154 It has previously been observed in this disclosure 
that “The lens state consisting of both left and the right lens 
darkened is not used by any of the 3Deeps spectacles. The 
third preferred embodiment of the invention uses this lens 
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state that is not used by any of various 3Deeps spectacles 
previously described, and extends the first preferred embodi 
ment (single layer Continuous Adjustable 3Deeps Filter 
Spectacles) so they may also be switch selectable to function 
as Sunglasses. 
0155. In particular, a switch 1101 is added to the Continu 
ous Adjustable 3Deeps Filter Spectacles described in FIG.1. 
In a first Switch position the spectacles operate precisely as 
described in the first preferred embodiment. In a second 
Switch position the spectacles operate as Sunglasses. Toggling 
the Switchchanges the spectacles to operate with the Switched 
characteristics. The lenses of the third preferred embodiment 
are single-layer, and are precisely the same as described in 
FIG.2a and FIG.2b. The control unit 103 of the first preferred 
embodiment is modified and presented as a new Control Unit 
1103. This control unit takes as an additional input the posi 
tion of the selection Switch 1101. If the Switch is positioned 
so the spectacles operate as Continuous Adjustable 3Deeps 
Filter Spectacles then the Control Unit controls the lenses of 
the spectacles imprecisely the same fashion as previous 
described in FIG. 4. If the Switch is positioned so that the 
spectacles operate as Sunglasses, then the Control Unit con 
trols the lenses so that they both take the same pre-specified 
dark optical density and operate as ordinary Sunglasses. 
0156 FIG. 11 is a perspective view 1100 of the third 
preferred embodiment of the Continuous Adjustable 3Deeps 
Filter Spectacles 1150 with single-layered lenses. The differ 
ence between the single-layered lenses of FIG. 1 and FIG. 11 
is that in the third preferred embodiment a selection Switch 
1101 has been added to the spectacles, and the control unit 
1103 has been expanded to include control of the sunglasses. 
All like numbered items in FIG. 11 and FIG. 1 have the same 
function and definition. The selection switch 1101 may take 
either of two positions. In the first position, the spectacles will 
operate as Continuous Adjustable 3Deeps Filter Spectacles 
precisely as described in the first preferred embodiment. In 
the second position, the spectacles will operate as Sunglasses. 
0157. The third preferred embodiment uses lenses identi 
cal to the lenses used in the first preferred embodiment and 
described in FIG. 2a and FIG.2b. 

0158 FIG. 12 is a block diagram 1200 of the operation of 
the Continuous Adjustable 3Deeps Filter Spectacles 1150 of 
FIG. 11 using a single layered electrochromic device for 
fabricating the electronically controlled variable tint material 
of the right 105 and left lenses 106. All circuits on the Con 
tinuous Adjustable 3Deeps Filter Spectacles 1150 are pow 
ered 301 by the battery 104, including the Control Unit 1103, 
Signal Receiving Unit 102, the Left Lens 106, and the Right 
Lens 105. The control information 110 is received by the 
Signal Receiving Unit 102 and sent 302 to the Control Unit 
1103. The switch 1101 position is also powered 301 by the 
battery 104, and its position is output to the Control Unit 
1103. The Control Unit 1103 implements an algorithm that is 
specific for the multi-use (Use 1: 3Deeps spectacles or Use 2: 
Sunglasses) single-layered Continuous Adjustable 3Deeps 
Filter Spectacles, and controls the Left Lens 106 with a con 
trol circuit 1203, and the Right Lens 105 with a control circuit 
1205. 

0159 FIG. 13 is a flow chart 1300 showing the operation 
of the Control Unit 1103 of the multi-use Continuous Adjust 
able 3Deeps Filter Spectacles 1150 with single-layered 
lenses. The switch position 1202 is input to the Control Unit 
1103 and processing commences with Switch 1 or Switch 
2? 1370 that can parse the switch position and determine 
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which position the Switch 1101 is in. If the Switch position is 
in the first position then the control processing 103 is used. 
This is the same as the control processing for the First Pre 
ferred Embodiment and is described in FIG. 4. Only the input 
and output to the control processing 103 is shown in FIG. 
13—not the details of the processing that is the same as shown 
in FIG. 4. If the Switch position is in the second position then 
the control processing 1240 for Sunglasses is used. Pre-se 
lected Optical densities for the left lens 106 and right lens 105 
are stored in the controller as the Left OD 1311 and the 
Right OD 1313. First the Right OD 1313 is read by the 
Right Lens Control processing 1317 and an electronic sig 
nal is issued on circuit 1205 to change the Right Lens 105 to 
that associated Optical Density. Processing then passes to the 
Left Lens Control 1315 that reads the pre-stored value Left 
OD 1311 and an electronic signal is issued on circuit 1203 to 
change the Left Len 106 to that associated value. 
(0160 This exemplary Control Unit 1103 has been pur 
posely simplified for clarity and to show the principles of the 
control operation. It shows two separate control circuits—the 
first 103 for control of Continuous Adjustable 3Deeps Filter 
Spectacles, and the second 1240 for control of Sunglasses. 
The Control Unit 1103 has two separate memory storages for 
the Left and Right optical densities. It should be understood 
that good engineering design would reuse as much circuitry 
as possible for two controlling functions of the Control Unit 
1103. So for instance, another implementation of the Control 
Unit 1103 may only have a single memory storage for the Left 
and Right optical densities that are used by both the circuitry 
controlling the 3Deeps Filter Spectacles and the circuitry 
controlling the Sunglasses. 

A Fourth Preferred Embodiment of the Invention 

0.161. In the second preferred embodiment of the invention 
the right and left lenses of the 3Deeps spectacles are fabri 
cated from multiple layers of the same electrochromic mate 
rial. In a fourth preferred embodiment of the invention, the 
lenses are fabricated from two layers with electrochromic 
devices that have different optical characteristics. In this 
fourth preferred embodiment of the invention the first layer of 
electrochromic uses the same material to fabricate the lenses 
as has previously been described a neutral density filters 
that block the transmission of light approximately equally 
along the entire visible spectrum. The second layer uses elec 
trochromic material that can be electronically controlled so 
the left lens is clear or can be set to allow transmission of light 
in the visible red spectrum and the right lens is clear or can be 
set to allow the transmission of light in the visible blue spec 
trum. The two layers of material are switch selectable so that 
either of the layers may be activated, but not both layers at the 
same time. These Multi-Use Electrically Controlled Continu 
ous Adjustable 3Deeps Filter Spectacles thus are switch 
selectable so they can be used to watch 2D (single image 
viewed by right and left eyes) movies in 3D using the 3Deeps 
methodology or alternatively to watch specially made 3D 
movies (separate left and right images) formatted for anag 
lyph 3D viewing. 
(0162 FIG. 14 is a perspective view 1400 of the fourth 
preferred embodiment of the Multi-Use Electrically Con 
trolled Continuous Adjustable 3Deeps Filter Spectacles 
1450. Like numbered items in FIG. 5 and FIG. 1 have the 
same function and definition. The primary difference 
between this embodiment and previous embodiments is in the 
use of different electrochromic devices for the layers of the 
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lenses (described further in FIG. 15a and FIG. 15b), and in the 
Control Unit 1403 that controls the operation of the spec 
tacles based on the position of the Switch 1101. The toggle 
switch 1101 allows either the first layer 411 of the multi-use 
3Deeps spectacles 1450 to be activated (3Deeps method of 
viewing 3D) or it allows the second layer 1501 of the multi 
use 3Deeps spectacles to be activated (anaglyph 3D viewing.) 
In this fourth preferred embodiment of the invention, only one 
layer may be activated at a time. Other embodiments may 
allow more than one layer of material to be active at one time. 
The control unit 1403 has all the functionality of control unit 
103 when the first layer is active. When the first layer is active 
both lenses of the second layer are set to their clear state. 
When the second layer of is activated the control unit 1403 
will run a control program specific to the control of anaglyph 
3D viewing. In particular when the second layer is activated 
for anaglyph viewing, both lenses of the first layer of material 
are set to their clear state, and the left lens 1406 of the second 
layer is set to a red and the right lens 1405 of the second layer 
is set to blue. This state is maintained throughout the viewing 
of the anaglyph 3D movie and no additional switch of state is 
required of the control program as is the case with 3Deeps 
viewing. In this way the left lens is red and the right lens is 
blue as required for anaglyph 3D movies. 
(0163 FIG. 15a 1500 shows a left lens 1006 of Multi-Use 
Electrically Controlled Continuous Adjustable 3Deeps Filter 
Spectacles fabricated from multiple layers of electrochromic 
material. Its fabrication using electrochromic material is 
shown in adjoining FIG. 15b. Since only a single layer of 
insulating glass material will be required between the differ 
ent layers of the multi-layered electrochromic lens, the draw 
ing of the top layer is slightly different than that of FIG.2a to 
emphasize that only one layer of Such insulating material is 
necessary. FIG. 15a therefore shows the lens 1006 as two 
layers where the first active layer 411 is separated by the 
second active layer 1501 by an insulating layer 410. The first 
active layer 411 and the insulating layer 410 comprise the 
single layer lens 106 of FIG.2a. 
(0164 FIG. 15b 1525 shows the cross-sectional details of 
the Multi-use electrochromic device of FIG. 15a for fabricat 
ing the electronically controlled variable tint material of the 
right and left lenses of the Continuous Adjustable 3Deeps 
Filter Spectacles using multiple layers of electrochromic 
material. The 7 layers of the electrochromic left lens 106 of 
FIG.2a are shown in FIG. 15b as the 6 active layers 411, and 
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the (seventh) insulating layer 201. Each layer is identical to 
their like numbered description accompanying FIG. 2b. A 
second active layer 1501 is included in the multi-layered 
electrochromic lens. In this fourth preferred embodiment of 
the invention, the second layer 1501 of the lens is fabricated 
from electrochromic material that is totally different from the 
neutral density electrochromic material of the first layer. This 
second layer of electrochromic material will have its own 
Operating Characteristic curve and electronically control 
properties of light differently from that of the first layer. 
(0165. In particular, FIG. 15b shows the left lens 1406 of 
the Multi-Use Electrically Controlled Continuous Adjustable 
3Deeps Filter Spectacles with a second layer of electrochro 
mic material. The second layer is fabricated from electrochro 
mic material that can be electronically controlled to allow the 
transmission of light in the clear or visible red spectrum. (A 
right lens that is not shown would be fabricated from electro 
chromic material that can be electronically controlled to 
allow the transmission of light in the clear or visible blue 
spectrum.) The second multi-layer of electrochromics of the 
multi-use lens is made from 6 layers of material. The top layer 
1501 is made from an insulting layer of glass, plastic or other 
clear insulating material. This is followed by layer 1502 of a 
conducting layer, followed by a third layer 1603 of polymer. 
A fourth layer 1504 provides the ion transport whose direc 
tion is determined by the application of potential across the 
conducting layers. The fifth layer 1505 is the complementary 
polymer layer, and is then followed by another conducting 
layer 1506. The polymer layers 1503 and complimentary 
polymer layer 1505 provide the electronically controllable 
tinting of the lens as either clear or red. The right lens—not 
shown would have polymer and complimentary polymer 
layers to provide electronically controllable tinting for the 
right lens as either clear or blue. 
(0166 TABLE 1 shows the different types of Optoelec 
tronic materials that may be used in the fabrication of Multi 
Use Electrically Controlled Continuous Adjustable 3Deeps 
Filter Spectacles. The first column of the TABLE 1 is a num 
bering of the methods—but no preference is to attributed to 
the ordering. The Method Number is used for reference in 
the disclosure. The second column of TABLE 1 labeled 
Viewing Method and is the type of viewing that may be 
attained through the use of the associated optoelectronic 
device that is described in the third column of TABLE 1. The 
third column of TABLE 1 labeled “OptoElectronic Device is 
a brief description of the controllable optical characteristic 
necessary to achieve the associated viewing method. 

TABLE 1 

OptoElectronic Device 

1 3Deeps movies (2D images viewed as Single or multi-layers variable tint device 
3D) 

2 Anaglyph 3D movies 
3 IntruD 3D movies 
4 Optimum emissive colors of TV 

Right Lens Blue; Left Len Red device 
Right Lens Blue; Left Lens Amber device 
Optimized to emissive colors of TV 

phosphors (for Methods 1, 2, 3) 
5 Polarized Lenses 3D movies 

6 Vision correction 
7 Shutter glasses 

8 Sunglasses 
9 Optical property of light 

Right and left lenses at 90% polarization 
device 
Near- or far-sightedness correction device 
Rapid shuttering between clear and totally dark 
device 
Single layer variable tint device 
Electro Optical control of a property (or 
properties) of light 
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(0167. With respect to the Method No. 1 of the table, the use 
of an electrochromic optoelectronic device for viewing 
3Deeps movies with a single-layer of variable tint lenses has 
been previously described in the first preferred embodiment 
of the invention, and the use of an electrochromic optoelec 
tronic device for viewing 3Deeps movies with multi-layers of 
variable tint lenses has been previously described in the sec 
ond preferred embodiment of the invention. With respect to 
Method No. 2 of the table, the use of an electrochromic 
optoelectronic device for viewing anaglyph 3D movies (left 
lens red and right lens blue) with Multi-Use Electrically Con 
trolled 3Deeps Continuous Adjustable 3Deeps Filter Spec 
tacles has been previously described in the third preferred 
embodiment of the invention. 

(0168 The Multi-Use Electrically Controlled 3Deeps Con 
tinuous Adjustable 3Deeps Filter Spectacles described may 
also replace the layers of materials described or add addi 
tional layers of materials (with corresponding changes to the 
manual Switches of the spectacles and the control program) to 
achieve other methods of electronically assisted viewing 
spectacles. Such methods may include: Intru3D 3D movies 
(Method No. 3) with left lens amber and right lens blue; 
optoelectronic devices (Method No. 4) that are tuned to the 
optimum emissive colors of a TV phosphor, optoelectronic 
devices (Method No. 5) that allow viewing of 3D movies 
using polarized lenses in which the right and left lenses have 
polarizations that are perpendicular to each other, optoelec 
tronic devices that provide prescription glasses that correct 
vision such as near- or far-sightedness (Method No. 6); opto 
electronic devices that allow viewing of 3D movies by the 
shutter glass method (Method No. 7) in which there is rapid 
shuttering between a clear and totally dark State for one eye, 
while the other eye has corresponding states of totally dark 
and clear in Synchronization with right and left images of the 
displayed motion picture. The spectacles have a layer 
(Method No. 8) that when activated provides sunglasses. Any 
other optical property of light that can be beneficially con 
trolled by an optoelectronic device (Method No. 9) can be 
used as a layer of the Multi-Use Electrically Controlled 
3Deeps Continuous Adjustable 3Deeps Filter Spectacles. In 
some embodiments of the invention several methods may be 
operable at the same time as when Vision correction optoelec 
tronics (Method No. 6) is active at the same time as any of the 
methods for viewing 3D movies. 
(0169 FIG. 16 is a block diagram 1600 of the operation of 
the multi-use Continuous Adjustable 3Deeps Filter Spec 
tacles 1450 with multi-layered lenses. All circuits on the 
multi-use Continuous Adjustable 3Deeps Filter Spectacles 
1450 are powered 301 by the battery 104, including the Con 
trol Unit 1403, Signal Receiving Unit 102, the Left Lens 
1406, and the Right Lens 1405. The control information 110 
is received by the Signal Receiving Unit 102 and sent 302 to 
the Control Unit 1403. The switch 1101 position is also pow 
ered 301 by the battery 104, and its position is output 1202 to 
the Control Unit 1403. The Control Unit 1403 implements an 
algorithm that is specific for the multi-use (Use 1: 3Deeps 
spectacles or Use 2: Anaglyph 3D viewing) multi-layered 
Continuous Adjustable 3Deeps Filter Spectacles, and con 
trols the Left Lens 1406 with a control circuit 1603, and the 
Right Lens 1405 with a control circuit 1605. 
(0170 FIG. 17 is a flow chart 1700 showing the operation 
of the Control Unit 1403 of the Multi-Use Electrically Con 
trolled Continuous Adjustable 3Deeps Filter Spectacles 1450 
with multi-layered electrochromic lenses. The switch posi 
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tion 1202 is input to the Control Unit 1403. Processing com 
mences with Change both right and left lens of layer 1 and 2 
to clear 1761 by switching both the right lens 1505 and left 
lens 1506 of the first electrochromic layer 411 and the second 
electrochromic layer 1501 to clear. Processing is then trans 
ferred to a control circuit Switch 1 Or Switch 22 1763 that 
can parse the Switch position and determine which position 
the Switch 1101 is in. If the Switch position is in the first 
position (3Deeps viewing) then a first control processing unit 
103 is used to control the first layer 411 of the lenses of the 
Multi-Use Electrically Controlled Continuous Adjustable 
3Deeps Filter Spectacles 1450. If the Switch position is in the 
second position (anaglyph viewing) then a second control 
processing unit 103a that is similar to the control processing 
unit 103 shown in FIG. 4) is used to control the second layer 
1501 of the lenses of the Multi-Use Electrically Controlled 
Continuous Adjustable 3Deeps Filter Spectacles 1450. 
0171 The two control processing units 103 and 103a of 
the Control Unit 1403 are the same as the control processing 
unit for the First Preferred Embodiment and is described in 
FIG. 4. The first control processing unit controls the spec 
tacles for 3Deeps viewing and the second control processing 
unit control the spectacles for anaglyph 3D viewing. Only the 
input and output to the control processing 103 is shown in 
FIG. 17 not the details of the processing that is the same as 
shown in FIG. 4. 

0172. If the Switch position is in the first position then the 
control processing unit electronically synchronizes to the 
movie using 3Deeps technology by controlling the left 1406 
and right lenses 1405 of the first layer 411 of the multi-use 
Continuous Adjustable 3Deeps Filter Spectacles 1450 over 
the control circuits for the left lens 1603 and control circuit for 
the right lens 1605. In this case the second layer 1501 has been 
set so both right and left lenses of the second layer are clear. 
If the Switch position is in the second position then the control 
processing unit electronically controls the 3Deeps spectacles 
for anaglyph 3D viewing by switching the left lens 1406 to 
red and right lens 1405 to blue of the second layer 1501 of the 
multi-use Continuous Adjustable 3Deeps Filter Spectacles 
1450 over the control circuits for the left lens 1603 and control 
circuit for the right lens 1605. In this case the first layer 411 
has been set so both right and left lenses of the first layer are 
clear. 

(0173 This exemplary Control Unit 1403 has been pur 
posely simplified for clarity and to show the principles of the 
control operation. It shows two separate control circuits 103 
and 103a—the first 103 control circuit for control of Continu 
ous Adjustable 3Deeps Filter Spectacles (first layer 411), and 
the second 103a control circuit for anaglyph 3D viewing 
(second layer 1501). FIG. 17 shows each circuit 103 and 103a 
with its own circuits for control of the left lens 1406 and 
control of the right lens 1405. It should be understood that 
good engineering design would reuse as much circuitry as 
possible for two controlling functions of the Control Unit 
1403. 

0.174 TABLE 2 shows control information for Multi-Use 
Electrically Controlled Continuous Adjustable 3Deeps Filter 
Spectacles. Such control information is necessary when the 
Multi-Use Electrically Controlled Continuous Adjustable 
3Deeps Filter Spectacles are under remote control rather than 
a manually control 1101 as shown in FIG. 14. 
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TABLE 2 

Method Control 
No. Viewing Method Code Control Information 

1 3Deeps movies (2D images viewed Ctrl-1 Optical Density for left and right lens 
as 3D) 

2 Anaglyph 3D movies Ctrl-2 None 
3 IntruD 3D movies Ctrl-3 None 
4 Optimum emissive colors of TV Ctrl-4 Real-time setting of optical density of 

phosphors (for Methods 1, 2, 3) right and left lens 
5 Polarized Lenses 3D movies Ctrl-5 None 
6 Vision correction Ctrl-6 Real-time optical property of density 

of right and left lens 
7 Shutter glasses Ctrl-7 Shutter synchronization 
8 Sunglasses Ctrl-8 Real-time setting of sunglass color of 

right and left lens 
9 Optical property of light Ctrl-9 Optical property of right and left lens 

0175 Control information for Continuous Adjustable 
3Deeps Filter Spectacles has been previously shown in the 
related patent application Ser. No. 12/274,752. In that related 
disclosure no multi-layer or multi-use information was 
required of the spectacle control protocol since the Continu 
ous Adjustable 3Deeps Filter Spectacles had only a single 
layer and a single-use. With Multi-Use Electrically Con 
trolled Continuous Adjustable 3Deeps Filter Spectacles that 
are under remote control, a control code sequence may be 
transmitted to signal the Control Unit 1403 which layer of 
the multi-layered spectacles the controlling information ref 
CCS. 

(0176) The first column of the TABLE 2 is a numbering of 
the methods—but no preference is to attributed to the order 
ing. The Method Number is used for reference in the dis 
closure. The second column of TABLE 2 labeled Viewing 
Method identifies the viewing method. Columns 1 and 2 of 
TABLE 2 are the same as in the like labeled column of 
TABLE 1. The third column of TABLE 2 labeled “Control 
Code has the control code in the RF sequence that is utilized 
by the Control Unit 1403 to switch control to the associated 
lens. For instance, when the Multi-Use Electrically Con 
trolled Continuous Adjustable 3Deeps Filter Spectacles of 
FIG. 10, receive a "Ctrl-2 sequence it switch to control of the 
associated method in this can Anaglyph 3D movies. Once 
the Multi-Use Electrically Controlled Continuous Adjustable 
3Deeps Filter Spectacles have received a Control Code 
sequence, all the control information that then follows will be 
interpreted to control the associated method. In the current 
example where a Ctrl-2 sequence is received switching the 
spectacles into Anaglyph 3D mode, all follow-on control 
information received by the spectacles would be interpreted 
to as controlling the Anaglyph 3D spectacle method and lens 
layer. Such follow-on control information references the 
switched method until another control-code is received. 

0177. A description of the contents of the Follow-on con 
trol information associated with each of the viewing methods 
is indicated in column 4 of the table, labeled “Control Infor 
mation. When the Control Unit 1403 of the spectacles 
receive a "Ctrl-2 sequence indicating it is to Switch to anag 
lyph mode, the control unit 1403 changes the left lens 1406 to 
a red and the right lens 1405 to a blue color. The spectacles 
stay in this mode until another CTRL-code is received switch 
ing the spectacles to another method. Since the Anaglyph 
method, activated by Control Code, CTRL-2 requires no 
further or follow-on controlling information, the entry for 

Anaglyph in the Control Information column is None 
indicating that no further control information is required for 
the Anaglyph mode. Similarly, no additional control informa 
tion is required for Intru3D 3D movies; and, Polarized lenses. 
Control Information is required for methods 3Deeps Movies: 
Optimum emissive colors of TV; Vision correction; shutter 
glasses; Sunglasses; and, Optical Property of Light. 
0.178 The control information that is received wirelessly 
102 by the Multi-Use Electrically Controlled Continuous 
Adjustable 3Deeps Filter Spectacles of FIG. 14 may be trans 
mitted by any of the means disclosed in the related patent 
applications including but not limited to; DVD-based control 
units; Digital Movie Projector control units; Television-based 
control units, hand-held and operated control units; spec 
tacle-based control units, and cell-phone based control units. 

Other Embodiments 

(0179 While the preferred embodiments have been 
described using electrochromic materials, other electro-opti 
cal (optoelectronics) materials may be utilized. Any material 
for which the optical properties can be controlled by the 
application of a potential across the material may be advan 
tageously used in the invention. 
0180. While the preferred embodiment uses 2 layers of 
electrochromic materials, even faster Switching time can be 
achieved by using 3 or more layers. 
0181. While the preferred embodiment uses the same volt 
age applied to each of the multi-layers of the lenses, other 
embodiments may achieve control over the Switching time to 
the optical optimal density by the application of different 
Voltage across each layer of the multi-layered lenses of the 
Continuous Adjustable 3Deeps Filter spectacles. 
0182. In some embodiments of the invention, several dif 
ferent layers of multi-use-electronic materials may be switch 
selectable and active at the same time to achieve different 
optical effects. For instance electronically controllable vision 
correction may be combined with Continuous Adjustable 
3Deeps Filtering to provide a single pair of viewing spec 
tacles that both correct vision while at the same time provid 
ing optimal 3Deeps viewing of 2D motion pictures as 3D 
motion pictures. 
0183 In yet another embodiment of the invention, rather 
than use electrochromic materials that have the same optical 
properties (transmission OC curve), materials with different 
optical properties may be beneficially utilized. 
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0184 As lenses get older their OC curve may change. In 
another embodiment the control program may tune the con 
trol OC curve based on age or time of use so that the spec 
tacles do not appear to degrade in performance as they get 
older. 
0185. The switch selection for the Multi-Use Electrically 
Controlled Continuous Adjustable 3Deeps Filter Spectacles 
was shown on the spectacles. Alternatively, the Switch selec 
tion can be activated by the viewing media by broadcasting a 
RX signal that is picked up by the receiving unit of the 3Deeps 
spectacles 102, passed to the control unit of the spectacles, 
and which are read and acted upon by the control program that 
controls the operation of the spectacles. For instance, a con 
trol code at the beginning of an anaglyph motion picture may 
allow the spectacles to respond by taking the proper configu 
ration for viewing of anaglyph 3D encoded motion pictures 
without any manual intervention by the viewer. 
0186. In other embodiment of the invention the multi 
layered or multi-use lenses may be in the form of clip-on 
lenses that readily fit over normal prescription lenses. 
0187. In still another embodiment of the invention, multi 
use 3Deeps viewing spectacles are fabricated from a single 
layer of an electropolychromism device. 
0188 Previous related patent applications (such as U.S. 
Pat. No. 7,508.485) have disclosed systems and methods by 
which a motion estimation value that characterizes movement 
in a frame of a 2D motion picture may be extracted from 
Successive frames of the motion picture. The motion estima 
tion value and a luminance value are used to calculate an 
optical density for the lens of the Pulfrich Filter spectacles 
and are transmitted to the Pulfrich Filter spectacles. The 
transmitted values are used to control the optical density of 
the lenses of the Pulfrich Filter spectacles. In still another 
embodiments of the invention, the motion estimation value is 
calculated from the motion estimation values that are part of 
the MPEG digital video compression standards. 
0189 In another embodiment of the invention, the 3Deeps 
electrochromic Sunglasses have additional variable bright 
ness controls. In one case, the Sunglasses have means by 
which the user can set the darkness level of the Sunglasses. 
That is rather than a have Pre-selected optical densities value 
for the left lens and right lens stored in the control unit (as in 
FIG. 13, the optical density value of the lenses of the Sun 
glasses is under the control of the user. A rotary or slide Switch 
could be utilized to select any optical density between the low 
and high values of the switch. In another embodiment a multi 
pole Switch is used so that user can select one of a set of 
pre-selected optical densities for the lenses of the Sunglasses. 
0190. In another embodiment of the invention the 3Deeps 
electrochromic Sunglasses, the variable brightness of the 
lenses of the Sunglasses operate similarly as an electrochro 
mic version of photochromatic lenses. That is, the optical 
density of the 3Deeps Sunglasses is set in accordance with a 
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continuum of the ambient Surrounding light. In low light 
(dark) there would be a minimum of little or not darkening of 
the lenses, while in intense Sunlight Such as at noon on a 
cloudless Sunny day the lenses would take an extreme dark 
value. Lighting situations in-between would result in the opti 
cal density values for the lenses in-between the minimum and 
maximum values. This could be achieved for instance by 
incorporating a photodiode on the 3Deeps spectacles that 
measures the ambient light at the spectacle frames, and inputs 
that value to the control unit on the spectacles. 
(0191 In another embodiment of the invention, the Con 
tinuous Adjustable 3Deeps Filter Spectacles may not respond 
to every synchronization signal. While some electrochromic 
materials may have been reported that have a cycle life of up 
to 50 million changes—and even higher values can be 
obtained if the Continuous Adjustable 3Deeps Filter Spec 
tacles are made from a material with a shortened cycle life it 
may be necessary to also additionally consider and optimize 
for the operation of the spectacles for the cycle life. While the 
synchronization signals would still be broadcast for every 
frame, the Continuous Adjustable 3Deeps Filter Spectacles 
may be set to only process and respond to some of those 
changes so as efficiently use cycle life. This make sense, as 
scenes that exhibit movement may be on the order of 10-30 
seconds long, or longer, and the same optical density setting 
will provide a near-optimal setting for the Continuous Adjust 
able 3Deeps Filter Spectacles. To address cycle time then, the 
Continuous Adjustable 3Deeps Filter Spectacles may use a 
combination of ad-hoc rules such as (a) responding only to 
every nth synchronization event; (b) responding to only syn 
chronization events with changes to the optical density of 
more than a pre-set percent; (c) responding to synchroniza 
tion events in which there is a change to direction of motion; 
(d) responding to synchronization events in which there is a 
change in presence or absence of motion; (e) scene change, or 
(f) Some other motion picture frame event. 
What we claim is: 
1. A method for controlling the Pulfrich Filter Spectacles 

for viewing a 2D digital video in MPEG format with 3D 
effects, comprising: 

extracting a motion estimation value associated with a 
frame in said video; 

determining a luminance value for the frame based on said 
motion estimation value; 

calculating an optical density value corresponding to said 
luminance value and motion estimation value for a lens; 

transmitting said optical density values to the Pulfrich Fil 
ter Spectacles: 

and 
computing an electric value based on the transmitted opti 

cal density values that is used to control the Pulfrich 
Filter Spectacles. 


