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(57) ABSTRACT 

The present invention is directed to a system and method for 
providing 3D content-centric Solutions that greatly improve 
the quality and impact of 3D media content, while decreasing 
the required levels of computing power, and lowering the 
complexity of the necessary 3D media playback and display 
Solutions, thus maximizing the 3D experience produced 
therefrom. The novel system and method accomplish these 
goals by providing modular unifying Scalable 3D content 
centered solutions, preferably implemented in a configurable 
infrastructure, that improve the quality and impact of any 3D 
media content, while decreasing the required levels of com 
puting power, and lowering the complexity of the necessary 
playback and display solutions. The inventive system and 
method advantageously enable automatic, semi-automatic or 
user-controlled selective performance of 3D content process 
ing and/or settingS/parameter configuration at one or more 
components of the infrastructure, and in at least one embodi 
ment thereof, the inventive system and method are capable of 
determining and implementing selective or optimal storage, 
transmittal, and application(s) of 3D content processing/set 
tings/parameter/profile configuration(s) prior to, or during, 
display of corresponding 3D content media to one or more 
viewers thereof. 
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SYSTEMAND METHOD FOR ADAPTIVE 
SCALABLE DYNAMIC CONVERSION, 

QUALITY AND PROCESSING 
OPTIMIZATION, ENHANCEMENT, 

CORRECTION, MASTERING, AND OTHER 
ADVANTAGEOUS PROCESSING OF THREE 

DIMENSIONAL MEDIA CONTENT 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. The present patent application is a continuation-in 
part of, and claims priority from, the commonly assigned 
co-pending U.S. patent application Ser. No. 12/642,757 
entitled “System and Method For Adaptive Scalable Dynamic 
Conversion, Quality and Processing Optimization, Enhance 
ment, Correction, Mastering, And Other Advantageous Pro 
cessing of Three Dimensional Media Content, filed Dec. 18, 
2009, which in turn claims priority from the commonly 
assigned expired U.S. Provisional Patent Application Ser. No. 
61/138,926, entitled “System and Method For Adaptive Scal 
able Dynamic Conversion, Quality and Processing Optimi 
Zation, Enhancement, Correction, Mastering, And Other 
Advantageous Processing of Three Dimensional Media Con 
tent, filed Dec. 18, 2008. 

FIELD OF THE INVENTION 

0002 The present invention relates generally to systems 
and methods for improving the 3D experience provided by 
playback and display of 3D media content, and more particu 
larly to systems and methods for providing 3D content media 
centric Solutions that greatly improve the quality and impact 
and other desirable features of any 3D media content, while 
decreasing the required levels of computing power, and low 
ering the complexity of the necessary 3D media playback and 
3D media display Solutions, thus maximizing the 3D experi 
ence produced therefrom. 

BACKGROUND OF THE INVENTION 

0003 Various tools for capturing, generating, processing, 
playing back and displaying three dimensional (3D) content 
media (especially motion video), have been available for 
quite Some time. Display technologies for 3D content media 
in particular have evolved quite a bit from the earliest barely 
passable offerings which required the audience to wear flimsy 
“glasses’ provided with a different (red or blue) lens for each 
eye, to more advanced electronic “stereoscopic 3D glasses 
equipped with remotely triggered liquid crystal display 
(LCD)-based lenses (acting as alternating individually con 
trolled “shutters'), which provided its wearers with an engag 
ing and quality"3D experience', given properly prepared 3D 
content media paired with the appropriate playback and cor 
responding display technologies working on conjunction 
with the 3D glasses. 
0004. However, this approach for providing a "3D expe 
rience' is quite cumbersome and very expensive to use and 
maintain, and has thus been of very limited commercial Suc 
cess, primarily being relegated to special entertainment ven 
ues, such as certain IMAX theaters and high-end amusement 
parks. In addition to expensive, and relatively fragile, glasses 
being required for each member of the audience (which in 
Some cases excludes those who cannot comfortably wear 
them), the latest stereoscopic 3D solutions require Sophisti 
cated and expensive computer-based components for storing 
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and processing the 3D content, as well as similarly complex 
and expensive electronic components for displaying the 3D 
content and remotely controlling the stereoscopic 3D glasses. 
0005 Of course, as is expected, the very limited availabil 
ity and expense of the above 3D content media playback and 
display technologies, in particular, have led to a relative lack 
of interesting 3D content (due to the expense in its creation 
and the very limited commercial interest therein), which in 
turn has resulted in a very limited availability of 3D content 
capture and processing tools, thus essentially resulting in a 
“vicious cycle'. 
0006 Nonetheless, in recent years, there has been a revo 
lutionary leap in the solutions being offered for displaying 3D 
content media. Specifically, a number of companies, have 
developed and offered flat panel displays of varying sizes 
capable of creating a virtual 3D experience for the viewer 
without the need for the viewer to wear electronic or other 
types glasses or similar devices. Moreover, these displays do 
not require other specialized equipment and can work with 
specially configured 3D content that may be stored on, and 
played back from, conventional readily available computers. 
And, while these displays are still quite expensive, they are 
priced within reach of most organizations (and within reach 
of some consumers), with the price certainly poised to 
decrease exponentially, commensurate with an increase in 
production (as has been the case with the HDTV flat panel 
display market). 
0007. Therefore, for the past several years, ever since these 
newest stand-alone 3D (“SA-3D) content media display 
technologies have become available at relatively reasonable 
prices, there has been a widespread consensus that prolifera 
tion of three-dimensional (3D) content media (both in enter 
tainment and in advertising), as well as of the hardware and 
Software technologies necessary for SA-3D content capture, 
processing, playback, and display, is inevitable, and that the 
market for 3D-related technologies will experience explosive 
growth. 
0008 Nevertheless, to date there has not been a dramatic 
push forward that would make the above predictions become 
reality. One of the main reasons for this aforementioned lack 
of the expected proliferation of commercially successful 
SA-3D-related content, software and hardware offerings, is 
the fact that although these newest SA-3D content media 
display technologies have a number of very significant advan 
tages over all previously known 3D-related offerings, they 
also suffer from a number of flaws. Specifically, on the aver 
age, the quality and impact of the 3D experience delivered by 
the available SA-3D solutions is lower than that of conven 
tional high-end glasses-based stereoscopic 3D offerings. 
Moreover the relative position of each viewer to the SA-3D 
screen (in terms of Vertical and horizontal viewing angles, 
distance, etc.) has significant impact on that viewer's overall 
3D experience when viewing the displayed SA-3D content. 
Moreover, the existing SA-3D hardware and software solu 
tions for the capture, processing, playback and display of 3D 
content media have focused on areas of expertise, offer indi 
vidual and discrete benefits in various narrow aspects of 3D 
and SA-3D technologies with little or no regard for the offer 
ings of other solution providers, resulting in literally dozens 
of incompatible proprietary Software and hardware products 
with nothing to tie them together. 
0009. It would thus be desirable to provide a system and 
method directed to one or more modular unifying Scalable 
Solutions, preferably implemented in a configurable infra 
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structure, that greatly improve the quality and impact of any 
3D media content, while decreasing the required levels of 
computing power, and lowering the complexity of the neces 
sary playback and display solutions. It would further be desir 
able to provide a system and method capable of achieving the 
above goals by selectively performing 3D content processing 
and/or settingS/parameter configuration at one or more com 
ponents of the infrastructure from 3D content capture to 3D 
content media display. It would moreover be desirable to 
provide a system and method capable of determining and 
implementing selective or optimal storage, transmittal, and 
application(s) of 3D content processing/settings parameter/ 
profile configuration(s) prior to display of corresponding 3D 
content media to one or more viewers thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0010. In the drawings, wherein like reference characters 
denote corresponding or similar elements throughout the 
various figures: 
0011 FIG. 1 is a schematic block diagram of an exemplary 
embodiment of the inventive scalable modular infrastructure 
for selectively implementing, configuring, and managing 
various components of the inventive system for selectively 
providing adaptive scalable modular functions related to 3D 
content media capture, generation, quality/processing opti 
mization, enhancement, correction, mastering, and other 
advantageous processing and/or configuration; 
0012 FIG. 2 is a schematic block diagram of exemplary 
embodiments of various components of the inventive system 
for selectively providing adaptive scalable modular functions 
related to 3D content media capture, generation, quality/pro 
cessing optimization, enhancement, correction, mastering, 
and other advantageous processing and/or configuration, that 
may be implemented in the novel infrastructure of FIG. 1; 
0013 FIG. 3 is a process flow diagram of an exemplary 
embodiment of the inventive process, that may be performed 
in whole, or selectively in part, by at least one component of 
the inventive system of FIG. 2, or that may otherwise be 
implemented in one or more components of the novel infra 
structure of FIG. 1; and 
0014 FIGS. 4A-4D are various views of a schematic rep 
resentation of an exemplary 3D media content Volume struc 
ture that may be utilized in conjunction with various embodi 
ments of the present invention of FIGS. 1 to 3, and illustrate 
a varying 3D spatial Volume which contains at least one object 
of interest to the viewer of the 3D media content displayed 
therein. 

SUMMARY OF THE INVENTION 

0015 The present invention is directed to a system and 
method for providing 3D content-centric solutions that 
greatly improve the quality and impact of 3D media content, 
while decreasing the required levels of computing power, and 
lowering the complexity of the necessary 3D media playback 
and display solutions, thus maximizing the 3D experience 
produced therefrom. The novel system and method accom 
plish these goals by providing modular unifying scalable 3D 
content-centered solutions, preferably implemented in a con 
figurable infrastructure, that improve the quality and impact 
of any 3D media content, while decreasing the required levels 
of computing power, and lowering the complexity of the 
necessary playback and display solutions. 
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0016. The inventive system and method advantageously 
enable automatic, semi-automatic or user-controlled selec 
tive performance of 3D content processing and/or settings/ 
parameter configuration at one or more components of the 
infrastructure (from 3D content capture, to 3D content pro 
cessing (and/or 2D to 3D content conversion), and to 3D 
content media display), and in at least one embodiment 
thereof, the inventive system and method are capable of deter 
mining and implementing selective or optimal storage, trans 
mittal, and application of 3D content processing/settingS/ 
parameter/profile configuration(s) prior to, or during, display 
of corresponding 3D content media to one or more viewers 
thereof. 
0017. Other objects and features of the present invention 
will become apparent from the following detailed description 
considered in conjunction with the accompanying drawings. 
It is to be understood, however, that the drawings are designed 
solely for purposes of illustration and not as a definition of the 
limits of the invention, for which reference should be made to 
the appended claims. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

0018. The system and method of the present invention, 
address all of the disadvantages, flaws and drawbacks of all 
previously known 3D-related hardware and software offer 
ings, by providing novel 3D content media-centric Solutions 
that greatly improve the quality and impact of any 3D media 
content, while advantageously decreasing the required levels 
of computing power, and lowering the complexity of the 
necessary 3D media playback and 3D media display solu 
tions, thus maximizing the 3D experience produced there 
from for one or more viewers. 
0019. The novel system and method accomplish the above 
goals by providing modular unifying Scalable 3D content 
centered solutions, preferably implemented in a configurable 
infrastructure, that greatly improve the quality and impact of 
any 3D media content, while decreasing the required levels of 
computing power, and lowering the complexity of the neces 
sary playback and display Solutions. 
0020. In various exemplary embodiments thereof, the 
inventive system and method advantageously enable auto 
matic, semi-automatic or user-controlled selective perfor 
mance of 3D content processing and/or settings/parameter 
configuration at one or more components of the infrastructure 
(from 3D content capture to 3D content media display), and in 
at least one embodiment thereof, the inventive system and 
method are capable of determining and implementing selec 
tive or optimal storage, transmittal, and application(s) of 3D 
content processing/settings/parameter/profile configuration 
(s) prior to display of corresponding 3D content media to one 
or more viewers thereof. 
0021. It should be noted that current 3D media content 
capture, processing, playback and display Solutions take the 
“lowest common denominator approach to applying play 
back/display optimization and related settings (intended to 
improve the appearance, quality, impact and overall "3-D 
Experience') to the 3D content media being displayed to at 
least one viewer thereof. This is very problematic because the 
desirable settings and parameters, as well as the necessary 
processing power and other requirements, for optimizing and 
maximizing the quality, impact and overall 3-D experience 
level for any displayed 3D media content, vary greatly 
between different 3D content media files, and even between 
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different segments/portions within any particular 3D content 
media file itself. In particular, these variations largely depend 
on the specific 3D scenes being shown (i.e., on the depicted 
objects/subjects, their relative motion, complexity, back 
grounds, lighting, etc.), and on other external factors, such as 
the original 3D content capture and/or conversion parameter 
settings, the capture hardware used, the current display, and 
even on the viewers relative position (orientation, elevation, 
distance, etc.) thereto. 
0022 Finally, prior to discussing the various embodiments 
of the present invention in greater detail below, it is important 
to note that while many of the embodiments of the present 
invention (and the various novel tools, techniques and pro 
cesses relating thereto), are described and discussed as being 
implemented and/or utilized in the field of 3D visual enter 
tainment (film, television, games, etc., all embodiments of the 
inventive system and method, can be readily and advanta 
geously utilized in virtually any scientific, military, medical, 
forensic, or industrial application based on, or involving 3D 
visualization or display and/or manipulation of 3D content 
medial, as a matter of design choice, without departing from 
the spirit of the invention. 
0023 Referring now to FIG. 1, an exemplary embodiment 

is shown of an inventive scalable modular infrastructure 10 
for selectively implementing, configuring, and managing 
various components of the inventive system for selectively 
providing adaptive scalable modular functions related to 3D 
content media capture, generation, quality/processing opti 
mization, enhancement, correction, mastering, and other 
advantageous processing and/or configuration. 
0024. The infrastructure 10 includes optional components 
12 and 16 (3D content capture system 12, and 3D content 
processing system 16) for selectively capturing and option 
ally processing 3D content media prior to placing it into a 3D 
content media container (e.g., file, stream, etc.). The infra 
structure 10 also includes a 3D content media storage/pro 
cessing/playback SPP system 18, operable to selectively 
store, process, and/or play back 3D content media from a 
medial container that may be received from components 12 
and/or 16, or that may be delivered from another 3D content 
media source (such as media converted from another 3D 
format, or from non-3D content source). 
0025. The SPP system 18 preferably communicates with a 
3D content display system 24, operable to display 3D content 
media (in one or more configurations, and capable of display 
ing/utilizing at least one of unprocessed 3D content media 
20a, processed 3D content media 20b, optimized 3D content 
setting for use with other 3D media content received from a 
source outside of the infrastructure 10, etc.) to at least one 
viewer (e.g., to viewers, 26a-26c). 
0026. In at least one embodiment of the present invention, 
the 3D content processing system 16 may also optionally 
comprise at least one 3D content processing feature/function 
that is optimized for utilization in conjunction with the 3D 
content capture system 12. For example, in one embodiment 
of the infrastructure 10, the 3D content capture system 12 
may actually be a conventional or a modified 3D content 
capture system, that is provided with additional necessary 
features (such as Scene/visual field depth mapping (or equiva 
lent capabilities) to enable dynamic (and optionally "on the 
fly') capture of 2D content, plus sufficient depth (and/or 
related non-image) information that is Sufficient to enable the 
systems 12 and 16 to produce desirable 3D content for deliv 
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ery to the SPP system 18. An exemplary embodiment of 
operation of the infrastructure 10 is discussed in greater detail 
in conjunction with FIG. 3. 
0027. Referring now to FIG. 2, various exemplary 
embodiments of the possible components of an inventive 
system 100, that may be implemented in the inventive infra 
structure 10 of FIG. 1, operable to selectively provide adap 
tive scalable modular functions related to 3D content media 
capture, generation, quality/processing optimization, 
enhancement, correction, mastering, and other advantageous 
processing and/or configuration, that may be implemented in 
the novel infrastructure 10 of FIG. 1. Preferably, one or more 
of the components (12, 16, 18, and 24), and Subcomponents 
(102 to 114e) of the inventive system 100, are capable of 
performing one or more steps of an exemplary novel process 
2OO of FIG. 3. 
0028 Referring now to FIG.3, an exemplary embodiment 

is shown as a process flow diagram of an exemplary embodi 
ment of the inventive process, with steps 202 to 216, that may 
be performed in whole, or selectively in part, by at least one 
component of the inventive system 100 of FIG. 2, or that may 
be implemented in one or more components of the novel 
infrastructure 10 of FIG. 1. 
0029. In summary, the inventive system 100 (through 
selective operation of one or more components thereof, as 
may be implemented in infrastructure 10 of FIG. 1), in addi 
tional exemplary embodiments thereof, preferably associates 
at least one predetermined 3D content improvement 
(“3DCI) parameter set (optimization, playback, and/or dis 
play settings and/or parameters, selection of one or process 
ing modules and/or stages of use thereof (or example during 
one or more of capture, post-processing, playback or dis 
play), display tool adjustments, etc.), with 3D media content 
containers. 

0030. In at least one embodiment thereof, the optimal 
3DCI parameter set comprises a plurality of “static to 
dynamic display tools adjustments, which may be advanta 
geously recorded and/or otherwise embedded in the 3D con 
tent media file, to thereby become a permanent feature thereof 
during later playback and/or processing (e.g., post produc 
tion, etc.) of the 3D content media. In another embodiment of 
the present invention, the optimal 3DCI parameter set inte 
gration technique may also be utilized as a playback feature 
which is interpreted by a proprietary software and/or hard 
ware 3D media player (which, by way of example can be 
configured as a “set top box' or equivalent, for 2D to 3D 
content conversion, playback of "enhanced 3D content 
media having an integrated 3DCI parameterset, and for other 
functions (such as utilization of de-encryption solutions for 
playback of protected 3D content media. 
0031 Advantageously, this association and/or linking, 
occurs on a scalable basis from the most basic level at which 
an optimal 3DCI parameter set is associated with one or more 
corresponding 3D content media containers (that may be in a 
container directory, a playlist, a queue, or in a similar storage 
container). Such that the appropriate 3DCI parameter set is 
activated in conjunction with its corresponding 3D content 
media from the container being played, to a more advanced 
level at which different 3DCI parameter sets are associated 
with (or otherwise linked or assigned to), the appropriate 
different portions of each 3D content media container, such 
that during playback and/or display thereof, different sections 
of the displayed content receive the optimal level of “treat 
ment. 
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0032. In one exemplary embodiment of the present inven 
tion, the above-described techniques may be readily imple 
mented in a media player (e.g., Software based or otherwise), 
operable to process and play back a 3D media content clip, 
and which is operable to enable an operator thereof to: (1) 
exercise full control over adjustments to 3DCI parameters on 
a scalable/variable granularity basis (ranging from a portion 
of a single content frame to a scene formed from a plurality of 
sequential frames, and (2) embed various settings and param 
eters (e.g., even data points of DCT (discrete cosine trans 
form) settings), and automatically imbed them in the 3D 
media content clip for later optimized playback. 
0033 Advantageously, the novel media player is further 
operable to enable the operator to run a 3D media content clip, 
stop at a particular frame, apply predefined (e.g., DCT) 
adjustments and record them in the clip. Such that the adjust 
ment is automatically carried forward through the clip until 
the operator stops at a the next frame which requires a differ 
ent adjustment, or the clip ends. 
0034. The novel system and method advantageously 
address and cover both the creation/determination/configura 
tion of various scalable 3DCI parameter sets during 3D con 
tent capture, during initial processing, at any other time up to 
and including on-the-fly during playback, or any combination 
of the above, as a matter of design choice without departing 
from the spirit of the invention. Similarly, the process of 
creation/determination/configuration of the 3DCI parameter 
sets can be wholly or partially automated, or can be manually 
performed as a “creative process” by one or more content 
professional, preferably utilizing one or more 3DCI tools and 
Support modules as desired or as necessary. 
0035. For example, tools utilizing novel dynamic and 
adaptive variable 3D depth and layering techniques of the 
present invention (i.e., Depth Based Image Rendering or 
“DBIR” techniques), may readily be used for both automated 
and content professional-directed 3DCI parameter creation 
(e.g., the 3DCI may include desired depth adjustment param 
eters, variable layer densities centered on certain displayed 
objects or object types, dynamic variable resolution based on 
relative distance of the closest object depth layers to the 
viewer, etc.). 
0036. The 3DCI parameter sets may be linked to, or oth 
erwise associated with the respective 3D content media con 
tainers (or portions thereof), and may thus be stored in dedi 
cated or other form of files, containers or libraries, separately 
from the 3D content media containers, or may be stored 
within the 3D content media containers, (e.g., embedded 
therein, as discussed above). 
0037. The inventive system 100 (through selective opera 
tion of one or more components thereof, as may be imple 
mented in infrastructure 10 of FIG. 1, for example in accor 
dance with the process 200, or otherwise), in various 
additional exemplary embodiments thereof is operable to 
provide selective, automatic, or user-controlled dynamic/ 
adaptive/scalable utilization of layered depth measurement/ 
mapping (e.g., DBIR) techniques in 3D content media, 
coupled with techniques for identifying and spatially (3D) 
tracking static and moving displayed objects in the depth 
mapped layered scenes to provide the desired optimal level of 
at least one predefined aspect of 3D content experience. 
0038. In various exemplary embodiments thereof, the sys 
tem and method of the present invention advantageously 
comprise the utilization of at least one of (and preferably 
both) the following novel 3DCI methodologies (that may be 
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implemented utilizing one or more of various suitable 3D 
content processing techniques): (1) Dynamic Volumetry, and 
(2) Viewer Perception Enhancement, each described in 
greater detail below. 
0039. When presenting 3D content using a digital display 
or a projector, the challenge is not only to separate the ele 
ments of the content into a spatial continuum ranging from 
foreground to background, but also to reproduce correctly the 
viewer perspective that would naturally proceed from the 
action on screen. This is true for both content originally 
captured in 3D and for content converted from an original 2D 
SOUC. 

0040. When presented with a visual field containing many 
objects, the observer will isolate the objects and focus on a 
specific one or few in order to better interpret the action 
within the field. The process of separation is based on many 
criteria/properties such as colour, brightness and relative 
motion. Once the objects have been separated, the observer's 
primary focus is chosen. Following that choice, a different set 
of perceptual algorithms is used to track the action within the 
scene. The centre of interest is maintained in tight focus and 
other elements of the image which are closer, farther or mov 
ing at a different rate are defocused. Thus, in order to improve 
the 3D effect of any digital display, the system used must not 
only manage the correct definition of varying spatial relation 
ship between image elements, it must also generate the pre 
sentation in accord with the environmental conditions of the 
display and the perceptual expectations of the viewer. 
0041 Essentially, there are two broad categories of activ 
ity that take place within any 2D-to-3D video transformation 
pipeline: 

0.042 (A) Conversion: Development of a series of data 
which describe the calculated XYZ position of picture 
elements present within each frame of the video; and 

0.043 (B) Presentation: A mathematical process that 
shows the viewpoint of picture elements from different 
perspectives. (For example: Two views are required for 
stereoscopic and 9 or more for ASD presentations). 

0044. Each of the above activities is performed at a differ 
ent time & place. Conversion is a complex process, typically 
performed one time only for any given piece of content, 
whether live or off-line. The conversion process is usually 
performed in a studio or using a separate real-time technology 
module (in the case of live conversion). The Presentation 
processes involve different calculations that are performed at 
each viewing time on equipment located at the viewing posi 
tion. In addition to the methods required to reproduce the 
basic Sub-images inherent to the 3D presentation technology, 
the images must be adjusted according to viewer and site 
based parameters such as specific output technology, venue 
physical format, ambient light conditions and viewer posi 
tion/preference. 
0045. Dynamic Volumetry refers to the process of adjust 
ing the generation of the 3D images to compensate for the 
parameters related to the spatial relationship between ele 
ments within a series of images comprising one or several 3D 
scenes. Referring now to FIGS. 4A to 4D, an exemplary 
embodiment of the inventive Dynamic Volumetry methodol 
ogy is shown. FIGS. 4A to 4D show varying volumetric 
3Dspaces 300a-300d, which contain a range of objects of 
interest 306a to 306c arranged from foreground to back 
ground. At different times in the video sequence, the Volume 
or scale on any or all of the axes will change to allow a 
reasonable discrimination of the objects of interest. Addition 
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ally, the system performs the Sub-image generation with a 
focus set in a plane containing the centre of perceived action. 
FIG. 4A shows a spatial Volume ranging from foreground 
302a to background 304a and including an object of interest 
306 
0046 FIG.4B shows a Perception Focus Plane 308b At To 
and a Primary object of Interest (Perception Focus)306b. The 
positioning of the focus plane is dynamically adjusted to 
center on the objects or Zone with maximum relation to the 
action within the image sequence thus permitting the system 
to display the greatest degree of 3D separation. 
0047 FIG.4C shows a side view of 3Dspace and Primary 
object of Interest306c. (Perception Focus). Spatial data infor 
mation can be linear across the space (foreground to back 
ground) or non-linear thus permitting the system to display 
the greatest degree of 3D separation around the area of maxi 
mum interest or action. 
0048 FIG. 4D shows Scene Space at To (SS-1) to Scene 
Space at To (SS-2). The Volume of the space is adjusted 
dynamically to allow the background and foreground to be 
imaged in Such as way as to always include or exclude the 
Zone of maximum interest with the greatest degree of 3D 
separation. Presentation processes involve different calcula 
tions that are performed at each viewing time on equipment 
located at the viewing position. In addition to the methods 
(described above) required to reproduce the basic Sub-images 
inherent to the 3D presentation technology, the images must 
be adjusted according to viewer and site-based parameters 
Such as specific output technology, venue physical format, 
ambient light conditions and viewer position/preference. 
0049. The inventive system and method dynamically 
modifies a series of coefficients/formulae affecting the pre 
sentation rendering of a data file containing and describing 
the Sub-elements of an image sequence (video stream) in Such 
a way as to emulate the natural interest and perception of a 
view when exposed to a real environment. The modifications 
may be based on variables such as the following: 
0050 Environment Specific: 

0051 Viewer position 
0.052 Ambient lighting 
0053 Presentation equipment technology 

0054 Content Specific: 
0055 Foreground/background separation 
0056 Primary activity focus position 
0057. Overall scene topography 
0.058 Topography of preceding and following scenes 

0059 Dynamic adjustments will be at frame speed and 
may impose specific adjustments for a single scene, a single 
frame, or an interpolated sequence of adjustments including 
linear and non-linear transforms between specified points of 
interest, whether scene-based or not. 
0060 Advantageously, in accordance with the present 
invention, the novel system 100 preferably comprises suffi 
cient hardware and/or software components and Subcompo 
nents to provide and utilize one or more of the following 
advantageous and novel functionalities/techniques which are 
contemplated by the present invention in implementing vari 
ous embodiments and aspects of the inventive Dynamic Volu 
metry methodology: 

0061 1) Automatic/Adaptive Depth layer Acquisition: 
Utilization of existing 3D field depth-detection cameras 
(and related and/or Substantially equivalent hardware) 
during the 3D content capture/acquisition stage (or, as 
may be applicable during the initial intake stage of 2D 
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content to be converted to 3D), to acquire a predeter 
mined number of depth layers for the 3D content to form 
the desired layered “depth field environment” for each 
3D content frame/scene, etc., which may be the same 
depth quantity for the entire container, or which, in 
accordance with the present invention, may dynami 
cally, adaptively or selectively vary for different portions 
of the content (for example pursuant to one or more 
predetermined depth later variation profiles). 

0062 2) Dynamic Layer Density Assignment: Assign 
ment of predetermined amounts of layers to various 
displayed objects in the 3D content being captured and/ 
or converted. Optionally, the assignment process may 
utilize variable layer density (e.g., depending on relative 
depth of different parts of the objects). Alternately, an 
object's layer density distribution (or profile) may be 
shifted/adjusted dynamically as the object moves within 
the depth field. 

0.063. 3) Dynamic Focal Layer Determination/Track 
ing: Determination, tracking and use of at least one 
variable dynamically determined/adaptive “focal layer 
(i.e., everything behind the focal layer needs less detail 
and less layer density, anything close needs more) for 
entire scenes, or for portions thereof. 

0064. 4) Dynamic Multi-Layer Focal Objects/Scenes 
Determination/Tracking: Determination, tracking and/ 
or use of different variable dynamically determined/ 
adaptive “focal object” plural layers assigned to one or 
more objects in various 3D content scenes, and that can 
move to different depths depending on relative depth 
positions of the assigned object, thus enabling variable 
layer density across objects (essentially providing, to the 
inventive system. 100, a control protocol for simplified 
manipulation of an object's depth layer distribution). 

0065 5) Assignment of Variable Spatial Resolution to 
Objects: In conjunction with one or more of the various 
features above, utilization of a mixture of different 
image resolution magnitudes (pixel density, etc.), and/or 
optionally of related image processing (anti-aliasing, 
etc.), for portions of objects/scene regions in an opti 
mized manner (for example, by processing/displaying 
higher resolutions for those object layers that are closest 
to the viewer (or that otherwise would benefit from addi 
tional detail)). 

0.066 6) Geospatial External Calibration: Optionally, 
maintaining a selected level of "geospatial accuracy 
with external calibration distance points or with internal 
Software reference markers, enables visual depth adjust 
ment to precise geo-spatially accurate images to be 
accomplished to a degree as may be desired (or neces 
sary) for one or more 3D content applications, up to, and 
inclusive of extremely dense layering across each 3D 
content scene and/or object(s) (for example as may be 
required for military, Scientific, and/or medical applica 
tions, etc.). 

0067 7) Application of Dynamic Geospatial Survey 
Solutions in 3D Media Content Context:Utilization and/ 
or adaptation of various advantageous geo-centric Sur 
vey depth (elevation) mapping techniques and method 
ologies to various DBIR techniques utilized in 
accordance with the present invention, preferably with 
additional modifications applied thereto, to make them 
dynamic, adaptive, and highly configurable. 
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0068 8) Additional Novel Tools and Techniques: Selec 
tive configuration, implementation, and use of various 
additional features including, but not limited to: dedi 
cated 3D processing (D3DP) hardware (e.g., “black 
box') re-mastering/editing tools, depth correction tech 
niques, various display/media player modules and edit 
ing tools, streamlining D3DP hardware rendering con 
version processes (e.g., grayscale values to 
corresponding layer depth locking, and later image 
depth manipulation/correction/optimization via gray 
Scale value adjustments, etc.), and so forth. 

0069. It should also be noted that the various embodiments 
of the inventive system and method, can be advantageously 
configured, and/or adapted, to utilize and/or combine the very 
best of currently available (as well as any future) 3D-related 
Solutions in an interoperable manner, that is as transparent as 
possible to the end user (whether the user is in the field of 3D 
content creation, or is part of the 3D content audience). 
0070. By way of example, the present invention may be 
implemented, in whole or in part, in connection with, or 
utilizing a 2D to 3D video conversion server (3DVC server), 
utilizing various additional applications and Software-based 
tools. This technique may employ a variety of commercially 
available software tools designed to provide for some specific 
2D to 3D conversion techniques such as separate interval field 
sequential frame grabbing, and thereafter mixing of the Sub 
sequent frames to create a depth map based on horizontal 
motion (which in itself is a sub-standard 3D conversion tech 
nique). However, when this approach, is integrated with a 
variety of other compatible 3D content enhancement tech 
niques, and further assisted/upgraded by the aforementioned 
inventive system features and tools, it may be configured and 
implemented to perform at a Substantially higher standard of 
3D depth conversion, using one or more suitable DBIR solu 
tions, and therefore become an excellent candidate for an 
inexpensive and easily to use basis for a Broadcast Quality 3D 
video standard. It should be noted that the opportunity to 
integrate a number of commercially available 2D to 3D video 
depth conversion methodologies with a 3DVC server exists 
only as a consequence of the implementation of the various 
novel depth mapping correction and relating techniques of the 
inventive system 100. 
0071. Therefore, the combination of the various commer 
cially available 3D-related tools in concert with a 3DVC 
server, a media player, the various novel post-processing and 
display tools of the present invention, unexpectedly and 
advantageously resulted in the discovery of a completely 
unique and new process of image correction, 3D depth map 
ping, and depth impact optimization, that, when properly 
used and configured in accordance with the present invention 
are capable of elevating conventional 2D+Depth (i.e., DBIR) 
3D media to Broadcast quality. 
0072 The various inventive depth mapping solutions and 
novel techniques, when applied to 3D content media provided 
by a conventional 3D 3DVC, unexpectedly result in a“remas 
tering of the 3DVC server, thus constituting an entirely new 
commercial application of a conventional 3D technology 
package “fused with various novel solutions offered by the 
present invention, and therefore providing a breakthrough 
opportunity to produce 3D 2D+Depth stereoscopic 3D con 
tent media having maximum depth 3D visual impact, but 
without distracting visual artifacts. 
0073. In addition, it should be noted that while a conven 
tional 3DVC server most is most commonly used to convert 
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2D content to 2D+Depth 3D content utilizing one or more 
DBIR techniques, it is also capable of converting dual path 
Stereoscopic optical signals to a 2D+Depth format (or equiva 
lent thereof), and is also capable of converting stereoscopic 
side-by-side and field sequential stereoscopic 3D video, into 
a 2D+Depth format (or equivalent thereof). Fortunately, the 
various techniques and solutions of the present invention are 
fully applicable for advantageous utilization in connection 
with any and all of the aforementioned conversion formats 
which are supported by the 3DVC server. 
0074 Essentially the system and method of the present 
invention have gone one step further and readily serve as a 
basis for producing a 3D software solution (that may be 
optionally augmented with, or replaced by, a hardware com 
ponent) that is capable of grabbing stereoscopic pairs from a 
nine multi-view 2D+Depth conversion, and reformatting 
them back into a side-by-side, or a dual-path conventional 3D 
signal, for viewing the reformatted 3D content media using 
Stereoscopic 3D glasses. Accordingly, the inventive tech 
niques close the loop, and allow the use of a conventional 
3DVC server to convert 2D content media not only into a 
2D+Depth format, utilizing one or more DBIR techniques, 
but to also automatically convert 2D content media into 
highly desirable and commercially viable stereoscopic 3D 
medial content that is necessary for all 3D glasses-based 
display systems, large and Small, thereby enabling a highly 
attractive and cost effective solution to be offered during the 
inevitable transition between from 3D glasses-based display 
systems to ASD systems. 
0075 When the above-described combined technology 
package (hereinafter referred to as a "3DF-3DVC system') is 
used with conventional and/or novel 3D display tool adjust 
ments and settings, (which, in accordance with the present 
invention may be readily embedded into a 3D content media 
file (and optionally recorded/captured “on-the-fly”)), the 
resulting output not only corrects any remaining 3D video 
image issues/flaws, but will at the same time provide the basis 
for development and implementation of various guidelines 
and tools for rapidly effecting a major increase in the impact 
of the depth perspective visuals in the display of various 
available and future 3D content media, thus establishing the 
methodology and infrastructure that is required for wide 
spread production and proliferation of 3D stereoscopic video 
broadcast quality standards. 
(0076 For example, various inventive 3DF-3DVC system 
techniques may be employed in all of 3DVC server applica 
tions to effectively upgrade the 3D content media quality 
through “Re-mastering. When these techniques are applied 
to pre-converted 2D+Depth, s3D 3D video clips, which may 
have been produced utilizing one or more DBIR techniques, 
and designed for display on conventional commercially avail 
able 3D ASD screens, advantageously, the issues of depth 
error correction, cone double image removal and ghosting 
artifacts may be corrected, and therefore eliminated. 
0077. As a result, in view of all of the above, the use of 
various embodiments of the inventive system and method (or 
of portions thereof), enables companies to offer, and consum 
ers and other end-user parties to experience, 3D content 
media in a very cost-effective and efficient manner, thus over 
coming the flaws and drawbacks of all prior3D-related offer 
ings that served as barriers to the well-deserved success of the 
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3D media experience market, and making inexpensive and 
ready availability of the "3D experience' a reality. 
0078 Thus, while there have been shown and described 
and pointed out fundamental novel features of the inventive 
system and method as applied to preferred embodiments 
thereof, it will be understood that various omissions and 
Substitutions and changes in the form and details of the 
devices and methods illustrated, and in their operation, may 
be made by those skilled in the art without departing from the 
spirit of the invention. For example, it is expressly intended 
that all combinations of those elements and/or method steps 
which perform Substantially the same function in Substan 
tially the same way to achieve the same results are within the 
scope of the invention. It is the intention, therefore, to be 
limited only as indicated by the scope of the claims appended 
hereto. 
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We claim: 
1. A system for improving the efficiency, quality, and/or 

impact of a 3D experience capable of being provided to at 
least one viewer of 3D content media, comprising: 

at least one system component operable to enable auto 
matic, semi-automatic or user-controlled selective per 
formance of 3D content processing and/or settingS/pa 
rameter configuration functions on at least one 
predetermined 3D content media element, 

wherein at least one of said at least one system component 
is further operable to determine and implement selective 
or optimal storage, transmittal, and application(s) of 3D 
content processing/settings/parameter/profile configu 
ration(s), prior to, or during display of corresponding 3D 
content media to one or more viewers thereof. 

c c c c c 


