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ABSTRACT 
This paper, explores methods of cost-effective 3DTV and 
stereoscopic content creation using data from different media 
sources combined with each other. It exploits a variation of stereo 
pair and depth map creation tools and techniques, from 2D video 
content, photos, and 2D to 3D reconstructed models.  
The goal is to accomplish multi-layer/viewpoint depth 
compositing and 3D video effects, from a variety of imported 
media sources by combining live action videos, animated 3D 
objects and photos, using the virtual 3D camera environment. The 
research results will be demonstrated through an experimental 
linear video product, in both 2D and 3D display format.  
Also, this paper will discuss the potential applications and further 
development possibilities of the new camera control software; 
extending it$s usability for marker-less motion capture systems , 
bullet-time effects generation , input method for automatic 2D to 
3D registration, free viewpoint video  and MPEG multi-view 
coding (MVC)  support.  

Categories and Subject Descriptors 
I.3.6 [Computer Graphics]: Methodology and Techniques # 
Graphic data structures and data types; I.3.7 [Computer 
Graphics]: Three-Dimensional Graphics and Realism # 
Animation, Color, shading, shadowing, and texture, Virtual 
reality; I.4.8 [Image Processing and Computer Vision]: Scene 
Analysis # Depth cues, Photometry, Shape, Stereo, Tracking; 
I.6.5 [Simulation and Modeling]: Model Development # 
Modeling methodologies; B.4.3 [Input/Output and Data 
Communications]: Interconnections (Subsystems) # 
Asynchronous / synchronous operation, Interfaces; D.2.2 
[Software Engineering]: Design Tools and Techniques # 
Computer-aided software engineering (CASE), Object-oriented 
design methods; H.5.1 [Information Interfaces and 
Presentation]: Multimedia Information Systems # Animations, 
Video (e.g. tape, disk, DVI);  

General Terms 
Algorithms, Measurement, Documentation, Performance, Design, 
Experimentation, Standardization. 

Keywords 
2D to 3D conversion, Photogrammetry, Stereo view, Stereoscopy, 
Autostereoscopic, 3DTV content creation, 3D compositing, 
multiple camera acquisition, Bullet-time, 2D+ depth, free 

viewpoint video, virtual camera, modeling, animation, multi-layer 
depth, 3D image capture, multi-view coding, motion capture. 

1. INTRODUCTION 
3D viewing is n! thing new; in fact stere! sc! py [1] was invented 
back in 1840 by Sir Charles Wheatst! ne [2]. The illusi! n ! f depth 
is created by pr! jecting tw!  slightly different images in each 
perspective eye. Vari! us 3D display meth! ds exist, but this paper 
will ! nly discuss: the m! st p! pular {Red-Cyan Anaglyphs [3]}, 
the m! st inn! vative {Aut! -stere! sc! pic displays [4]}, and the 
m! st pr! mising {V! lumetric displays [5]}.   

The intr! ducti! n ! f c! mmercial 3DTV Aut! -stere! sc! pic 
techn! l! gies and the reviving ! f Stere!  filmmaking created a need 
f! r new 3D P! st Pr! ducti! n t!! ls and c! mp! siting techniques that 
can manipulate 2D vide! , ph! t! s, 3D m! dels in a virtual 3D 
envir! nment, with the capability t!  exp! rt (render) the result in 
any given f! rmat (2D+Depth, Stere! -pair, Anaglyph, multi-
viewp! rt). 

The newly intr! duced 3DTV aut! -stere! sc! pic displays are 
attracting a c! nsiderable research interest in the hardware 
devel! pment field, but few studies have f! cused ! n the c! ntent 
creati! n area. The existing systems deal ! nly with the c! nversi! n 
fr! m 2D vide! , Stere! -pair, and basic c! mp! siting (l! g! s, text, 
c! l! r c! rrecti! n, etc.). In ! rder t!  camera-match and c! mp! site 
2D sprites and 3D m! dels seamlessly as p! ssible, an! ther 
appr! ach is required. 

There are a number ! f p! ssible s! luti! ns t!  this pr! blem, but 
usually expensive ! r/and time-c! nsuming. The answer seems t!  
lie in a return t!  previ! us practices and a c! mbinati! n ! f ! ld and 
new techniques.  

At first, a multi-camera c! ntr! l applicati! n which can capture 
selectively, serial ! r simultane! usly1, fr! m multiple s! urces with 
efficient quality2 is essential f! r the pr! ject. Since there$s n!  
capable applicati! n available, this research will als!  expl! re the 
s! ftware devel! pment and the p! ssibilities f! r its further 
impr! vement.  

The aims ! f this paper, theref! re, are t! :  

                                                                 
1 Parallel processing in computer terms is just a euphemism; 

really fast, but serial, should be the right definition. 
2 At least 640x480 - UYV 4:2:2 
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a) experiment and analyze b! th the af! rementi! ned capture 
meth! ds and techniques,  

b) create specific meth! d! l! gies f! r use with the new system, 

c) research and investigate the use ! f a 3D virtual envir! nment as 
a Stere! -3D c! mp! siting system. 

2. M! TIVATI ! N 
2.1 Stere" sc" pic Visual Effects C" mp" siting 
Stere!  film-making has been left behind, until its recent revival 
fr! m the H! llyw!! d studi! s, f! cusing m! stly in d! cumentaries 
and educati! nal pr! ducti! ns. The reas! n f! r this was the high 
pr! ducti! n c! st and the inadequate delivery meth! ds (Red-Cyan 
Anaglyphs). The use ! f IMAX [13] dual pr! jecti! n system in 
c! njuncti! n with c! mf! rtable p! larizing glasses [1] made the 
stere!  viewing experience m! re stimulating. T! day, stere!  3D 
c! ntent creati! n m! stly f! cuses in 3D animati! ns, because the 
virtual nature ! f the genre makes it easy t!  c! mp! se.  The existing 
2D vide! /film Visual Effects c! mp! siting techniques have 
advanced dramatically the last 10 years, but they$re still lacking 
in the 3D Stere!  pr! ducti! n area; and are very expensive, even f! r 
a H! llyw!! d budget studi! . With the intr! ducti! n ! f 3DTV aut! -
stere! sc! pic and v! lumetric displays, the next reas! nable 
devel! pment step in entertainment, a need f! r appr! priate c! ntent 
creati! n techniques had ar! used. 

2.2 3D Scanning 
There are several c! nsumer s! luti! ns f! r 3D ! bject scanning 
(LASER/LIDAR [14] ! r ph! t! grammetry based) f! r the creati! n 
! f digital d! ubles, but all ! f them lacking in ! ne thing; the 
extracti! n ! f 3D Mesh and Textures ! f live act! rs ! r animals [15]. 

2.3 Multiple Camera Acquisiti" n 
During the Internati! nal C! nference ! n C! mputer Graphics and 
Interactive Techniques at L! s Angeles, Calif! rnia (2005) [16], a 
very interesting paper was presented regarding High Perf! rmance 
Imaging using large camera arrays [17]; with the m! st interesting 
part being !expl! re the capabilities ! f a system that w! uld be 
inexpensive t!  pr! duce in the future". 

2.4  Free Viewp" int Vide"  
Previ! us researchers [18] have sh! wn that Free Viewp! int Vide!  
(FVV) ! ffers the same functi! nality that is kn! wn fr! m 3D 
c! mputer graphics. The user can ch!! se an ! wn viewp! int and 
viewing directi! n within a visual scene, meaning interactive free 
navigati! n. In c! ntrast t!  pure c! mputer graphics applicati! ns, 
FVV targets real w! rld scenes as captured by real cameras. In 
c! njuncti! n with the related research [19] c! nducted f! r the 
standardizati! n ! f MPEG multi-view c! ding (MVC), multi-view 
vide!  c! ding is described as a key c! mp! nent f! r 3D and free 
viewp! int vide!  systems. Als! , FVV systems are the ideal input 
f! r future V! lumetric displays systems.  
 

3. PR! JECT ! BJECTIVES 
3.1 Pr" duct ! bjectives 
T!  devel! p and dem! nstrate inn! vative and creative techniques 
and meth! d! l! gies, th! ught a final vide!  c! mp! siti! n in 
stere! sc! pic ! r/and 3DTV f! rmat (a multi-user lenticular lens 
aut! stere! sc! pic display is required t!  dem! nstrate the 

effectiveness ! f the 2D+Depth f! rmat, theref! re if n! ne is 
available at the time ! f the sh! wcase, a Red-Cyan Stere!  
Anaglyphic vide!  with the appr! priate glasses will be presented 
instead). 

3.2 By-Pr" duct ! bjectives 
3.2.1 Sub-! bjective A 
T!  devel! p and dem! nstrate a multi-camera acquisiti! n c! ntr! l 
system, by devel! ping the appr! priate s! ftware needed and 
creating the necessary hardware rig.  

3.2.2 Sub-! bjective B 
T!  pr! p! se future devel! pment pr! jects based ! n the 
af! rementi! ned c! ntr! l s! ftware, requiring extended research and 
advanced sch! larship in the ! bject area.  

4. RESEARCH AREA 
4.1 Ph" t" grammetry 
4.1.1 User Assisted 
Eric S! k! l! wsky et al. [20] analyzed the rec! nstructi! n ! f 3D 
envir! nments fr! m 2D images ! f architectural scenes with! ut 
requiring a pri! ri camera calibrati! n. With this system, the user 
specifies vertices, edges, and c! nstraints, and can f! ld and bend 
images int!  3D shapes based ! n these c! nstraints (see Figure 1). 
N! wadays, many c! mmercial applicati! ns use this system, which 
is ideal f! r 3D rec! nstructi! n ! f n! n-registered images fr! m n! n-
calibrated cameras.  

 
Figure 1. The Image ! rigami System has multiple wind" ws, 
" r views, f" r specific functi" ns. The t" p r" w sh" ws the Image 
view and the Ge" metry view f" r " ne image, and the sec" nd 
r " w has these tw"  views f" r a different image " f the same 
building. The last r" w sh" ws the c" mbined view and the 

Alignment view [20]. 
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4.1.2 Aut! matic 
This meth! d requires a specific setup and ! nly w! rks ind!! rs. It 
needs a calibrati! n target and a chr! makey backgr! und (see 
Figure 2). The ! bject is placed in the middle ! f the calibrati! n 
target and a ph! t! -sh!! t is c! ntacted, by using a turntable, 
ranging fr! m 7-25 ph! t! s (see Figure 2). The s! ftware estimates 
the gl! bal-centered c!! rdinate frame f! r each view, based ! n the 
calibrati! n target which is r! tating with the ! bject. Then the 
s! ftware is keying-! ut the backgr! und and detects binary 
silh! uettes.  It then generates the surface mesh using a !shape 
fr! m silh! uettes appr! ach" and finally generates the texture maps, 
as described fr! m Adam Baumberg et al. (2004) [11]  in their 
research paper 3D S." .M.!A c ! mmercial s! ftware s! luti! n t!  3D 
scanning. Experimentati! n t!! k place using the af! rementi! ned 
s! ftware using 20 ph! t! s ! f an ! bject (a cup) and the results 
pr! ved the ab! vementi! ned claims (see Figure 3) pr! ducing a 
minimum ! f 3812 triangles and a maximum ! f 60992 triangles 
(selectable), successfully mapping the texture ! f the ! riginal 
! bject. The ! nly drawback faced was that the s! ftware c! uld n! t 
rec! gnize the h! ll ! w areas ! f the ! bject with! ut extra images t!  
register the silh! uette changes (see Figure 4).   

An! ther issue appeared if a need ! f a live character capture is 
required. Using a turntable, n!  matter h! w still the act! r stands,  
the ph! t! grammetry will be unsuccessful. Especially in the case 
! f Jiahua Wu, et.al (2004) in their paper Extracting the three-
dimensi! nal shape ! f live pigs using stere!  ph! t! grammetry [15] 
where the g! al was t!  capture the 3D mesh ! f live animals. Fr! m 
that extent, a similar multi-camera acquisiti! n system c! uld be 
used t!  replace the turntable and make the pr! cess fast and 
efficient. 

 

 
Figure 2. Experimenting with 3D S.! .M. Pr" . The first " f a 

series " f 20 ph" t" s taken f" r the experiment. 

 
Figure 3. The generated surface mesh " f the cup. 

 
Figure 4. The textured 3D cup with the pr" blematic area. 

4.2 Stere" sc" py 
4.2.1 Anaglyphs 
Anaglyph images (see Figure 5) are used t!  pr! vide a 
stere! sc! pic 3D effect, when viewed with 2 c! l! r glasses (each 
lens a different c! l! r). Images are made up ! f tw!  c! l! r layers, 
superimp! sed, but ! ffset with respect t!  each ! ther t!  pr! duce a 
depth effect [3]. 

 
Figure 5. An anaglyph c" mp" siti" n created with 3DS MAX 
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4.2.2 V! lumetric Displays 
A v! lumetric display device (see figure 6) is a graphical display 
device that f! rms a visual representati! n ! f an ! bject in three 
physical dimensi! ns, as ! pp! sed t!  the planar image ! f traditi! nal 
screens that simulate depth thr! ugh a number ! f different visual 
effects [5]. This paper is later c! ncerned ! nly with the p! ssible 
input meth! ds ! f such devices, in view ! f the fact that t!  pr! perly 
analyze this techn! l! gies, further research is required. 

 
Figure 6. Ge" ptics 360TM  XL - ViZ ""  A/S ! Screencrab [21]  

4.2.3 Aut! stere! sc! pic Displays (2D+Depth) 
Aut! stere! sc! pic displays pr! vide 3D percepti! n with! ut the 
need f! r special glasses ! r ! ther head gear. Drawing up! n three 
basic techn! l! gies, devel! pers can make tw!  different types ! f 
aut! stere! sc! pic displays: a tw! -view, head-tracked display f! r 
single-viewer systems ! r a multi-view display that supp! rts 
multiple viewers [4]. These displays use lenticular lenses [22] (see 
Figure 7) , an array ! f magnifying lenses, designed s!  that when 
viewed fr! m slightly different angles, different images are 
magnified; theref! re, these kinds ! f displays cann! t be illustrated 
here. The techn! l! gy uses a 2D image plus a grayscale depth 
image as input (see figure 8). 

 
Figure 7. Philips 3D S" luti " ns all" w 3D and 2D viewing " n a 

single display [25]. 

 

 
Figure 8.  A 2D image acc" mpanied by a depth map [23]. 

4.2.4 3DTV C! ntent Creati! n & Input Systems 
Surprisingly, m! st ! f the researchers in the area are f! cused, ! ne 
way ! r an! ther, in 2D t!  3D vide!  c! ntent c! nversi! n; leaving the 
area ! f c! ntent creati! n unexpl! red. S!  far, ! nly the manufactures 
! f aut! stere! sc! pic displays are pr! viding s! me c! ntr! versial 
c! mp! siting meth! ds. 

4.2.4.1 Stere!  Cameras 
Stere!  film and vide!  cameras have been used extensively f! r the 
pr! ducti! n ! f 3D stere! sc! pic m! vies. In this appr! ach, tw!  
cameras with a kn! wn physical relati! nship (i.e. what c! mm! n 
field ! f view the cameras can see, and h! w far apart their f! cal 
p! ints sit in physical space) are c! rrelated via s! ftware. By 
finding mappings ! f c! mm! n pixel values, and calculating h! w 
far apart these c! mm! n areas reside in pixel space, a r! ugh depth 
map can be created [24]. 

4.2.4.2 Virtual Stere!  Cameras 
Tw!  simulated cameras, with a lens distance ! f 6mm (same as the 
average distance ! f the human eyes), where a 3-D animati! n p! int 
! f view is rendered. The virtual cameras have a great advantage; 
they are free, and ! ne can use as many as he wants t!  pr! duce 
stere! sc! pic images (see Figure 9). 

 
Figure 9. Virtual Stere"  Cameras 

4.2.4.3 2D t!  3D vide!  c! nversi! n 
M! st ! f the aut! stere! sc! pic display manufacturers are pr! viding 
an ! pti! nal 2D t!  3D c! nversi! n applicati! n (Philips ! ffers a 
hardware & S! ftware s! luti! n, the W" Wvx BlueB! x, which, 
with user assistance, creates Depth Maps). The supplementary 
grayscale Depth Map is added side-by-side with the ! riginal vide!  
c! ntent, c! mpressed as a single 1920x1080 pixels image; divided 
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int!  a 2D sub-image with a res! luti! n 960x540 and a Z sub-image 
with a res! luti! n 960x540 (See Figure 10). 

 
Figure 10. ! verview: 3D image pr" cessing in the display [23] 

4.2.4.4 2D+ Depth F! rmat 
2D+depth f! rmat is a new 3D file f! rmat that is used f! r 3D 
displays, and has the advantage that is has a limited bandwidth 
increase c! mpared t!  2D vide!  (c! mpressed grayscale increases 
bandwidth 5-20%) s!  that it can be used in existing distributi! n 
infrastructures. Als! , 2D+depth f! rmat ! ffers flexibility and 
c! mpatibility with existing pr! ducti! n equipment and 
c! mpressi! n t!! ls. Supp! rted by vari! us c! mpanies acr! ss the 
display industry, 2D+depth has been standardized in MPEG as an 
extensi! n f! r 3D filed under IS" /IEC FDIS 23002-3:2007(E) 
[26]. The drawback ! f this f! rmat lies t!  the fact that ! n l! cati! ns 
with large depth differences an undesired effect can be visible in 
the ! uter views ! f the viewing c! ne. " n these l! cati! ns y! u 
sh! uld be able s!  see past an ! bject, but because ! nly ! ne picture 
is available the inf! rmati! n ! n what sh! uld be rendered is n! t 
available (see figure 11).  

 
Figure 11. Left and right views " f the same scene. Red den" tes 

missing inf" rmati " n [27].  

4.2.4.5 W" Wvx Declipse F! rmat 
The W" Wvx Declipse f! rmat is an extensi! n ! n the existing 
2D+Z f! rmat described ab! ve. Inf! rmati! n ! n the backgr! und is 

added enabling the rendering alg! rithm filling in the ! ccluded 
areas created by the f! regr! und ! bject. Figure 12 sh! ws the f! ur 
quadrants that sh! uld be supplied t!  the screen [27].  

 
Figure 11. Bitmap sh" wing " n t" p c" mplete 2D image (left) 

and depth (right). ! n the b" tt " m the " ccluded backgr" und 2D 
image (left) and depth (right) [27]. 

4.2.4.6 Depth Maps Creati! n Meth! ds 
N!  kn! wn live, real-time acquisiti! n meth! ds exist f! r the 
W" Wvx Declipse f! rmat, n! r is any! ne c! ntacting a related 
research in the field by the time this paper was written. Alth! ugh 
is n! t the purp! se ! f this paper t!  c! nduct such research, a three-
camera aligned system, am! ng with the devel! pment ! f the 
appr! priate SDK, c! uld be used f! r live real time capture ! f 
W" Wvx Declipse f! rmat; but this requires further research. 

4.2.4.6.1 Aut! matic (ATTEST) 
The Eur! pean IST research pr! ject ATTEST3 c! ncept (see 
Figure 12), has s! me crucial advantages ! ver f! rmer 3DTV 
pr! p! sals, such as backwards c! mpatibility t!  existing DVB 
services, efficient c! mpressi! n capabilities and the p! ssibility t!  
adapt the 3D repr! ducti! n t!  different display pr! perties, viewing 
c! nditi! ns and user preferences [28]. Andrew J. W!! ds et al. 
(2002) claim ! n their paper Rapid 2D-t! -3D c! nversi! n, that they 
devel! ped an alternative, highly pr! ductive technique, based up! n 
the use ! f Machine Leaning Alg! rithm (MLAs). The paper 
describes the applicati! n ! f MLAs t!  the generati! n ! f depth 
maps and presents the results ! f a c! mmercial applicati! n ! f this 
appr! ach [29]. 
 

 
Figure 12. The ATTEST 3D-vide"  pr" cessing chain [30] 

                                                                 
3 Advanced Three-dimensional Television System Technologies 
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4.2.4.6.2 Depth Map Camera (LIDAR) 
F! r the generati! n ! f new 3D-vide!  c! ntent, ATTEST will 
c! nvert an existing IR range camera, the s! -called ZcamTM fr! m 
3DV Systems, int!  a full 3D camera. The ZcamTM w! rks like an 
infrared LIDAR4 system integrated int!  a traditi! nal vide!  
capture device, and is designed as an add-! n t!  an existing 
br! adcast camera [30] (see Figure 13). 

 
Figure 13. Images taken by the depth camera; (a) n" rmal 

RGB image; (b) acc" mpanying depth image [30] 

4.2.4.6.3 3D Envir! nment Plug-ins  
Philips 3D S! luti! ns has a 3D Studi!  Max plug-in available, 
which enables creati! n ! f 2D+depth scenes (see Figure 14) in 3D 
Studi!  Max. The plug-in supp! rts visualizati! n ! f 3D Studi!  Max 
based interactive applicati! ns in 'true' 3D ! n aut! stere! sc! pic 
multi-view 3D displays (see Figure 15). They als!  devel! ped the 
W" Wvx " penGL C! ntr! l, which enables real-time extracti! n ! f 
the depth inf! rmati! n fr! m the graphics library and thus real-time 
visualizati! n ! n the 3D display with an applicati! n perf! rmance 
cl! se t!  2D [31]. 

 
Figure 14. Virtual camera created with Philips" 3DS MAX 

plug-in. 

 
Figure 15. The rendered 2D+depth image 

                                                                 
4 LA.S.E.R. - R.A.D.A.R. without mechanical scanner 

 

4.3 Multi-Camera Acquisiti " n 
4.3.1 USB 2.0 vs Firewire 
USB was designed f! r simplicity and l! w c! st, while FireWire 
was designed f! r high perf! rmance, particularly in time sensitive 
applicati! ns such as audi!  and vide! . Alth! ugh similar in 
the! retical maximum transfer rate, in real w! rld use, FireWire 
400 generally has a significantly higher thr! ughput than USB 2.0 
Hi-Speed [32]. 

4.3.2 Firewire (IEEE 1394) 
FireWire [33] devices are ! rganized at the bus in a tree t! p! l! gy. 
Each device has a unique self-id. " ne ! f the n! des is elected r!! t 
n! de and always has the highest id. The self ids are assigned 
during the self id pr! cess, which happens after each bus reset. The 
! rder in which the self ids are assigned is equivalent t!  traversing 
the tree in a depth first, p! st-! rder manner. The efficiency and 
nature ! f the Firewire Bus, makes it sufficient f! r multi-camera 
acquisiti! n (see Table 1); especially the Firewire 800 (IEEE 
1394b interface. 

Table 1. Firewire Bandwidth All" cati" n [34] 

 

4.3.3 S! ftware Devel! pment Platf! rm 
Nati! nal Instruments LabWind! ws/CVI is an ANSI C integrated 
devel! pment envir! nment that pr! vides a c! mprehensive set ! f 
pr! gramming t!! ls f! r creating test and c! ntr! l applicati! ns. It 
c! mbines the durability and reusability ! f ANSI C with 
engineering-specific functi! nality designed f! r instrument 
c! ntr! l, data acquisiti! n, analysis, and user interface 
devel! pment. With the additi! n ! f NI-IMAQdx firewire hardware 
driver [34], pr! vided by Nati! nal Instruments, that handles the 
l! w level interfacing with the firewire bus, the package is ideal 
f! r multiple camera acquisiti! n. 

4.3.4 Firewire SDK 
The number ! f cameras that can be c! nnected t!  the bus will be 
c! mpletely determined by the packet size f! r each device and the 
speed at which each packet is transferred (presumably 400 ! r 800 
Mb/s). The packet size will be determined by the current state ! f 
the camera settings5. Due t!  bandwidth limitati! ns and DMA 
channels available, up t!  16 Firewire cameras can be c! nnected 
simultane! usly. 

                                                                 
5 At least 640x480 - UYV 4:2:2 
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4.3.5 C! ding 
Results ! f w! rk by H Kimata et al. (2004) [35] pr! p! se a c! ding 
meth! d using the gr! up ! f G" P (G! G" P) structure, which is 
capable ! f dec! ding a view in l! w delay. This capability is quite 
essential t!  a c! mmunicati! n applicati! n because ! f the limited 
c! mputing p! wer ! f a terminal. Sm! lic A. et al. (2004) [36] claim 
that have devel! ped alg! rithms f! r view-dependent texture 
mapping which have been ad! pted as an extensi! n ! f MPEG-4 
AFX. At the current stage ! f the s! ftware devel! pment, an H.264 
c! dec will be used f! r serial data st! ring, leaving the multi-vide!  
c! ding meth! ds aside, as further research is required.  

4.3.6 Pr! p! sed applicati! ns: 
A) Ph! t! grammetry Input f! r live act! rs capture 

B) C! st-effective Bullet Time rig 

4.3.7 Further Devel! pment: 
! Multi-viewp! rt vide!  
-F! r pan! rama VR 
-f! r free viewp! int vide!  
! M! ti! n Capture Input 
! 3D Depth Estimati! n & Mask Generati! n 
! Ph! t! grammetry Alg! rithms Implementati! n 
! MPEG (2/4/7) c! ding Supp! rt 
 

4.4 3D C" mp" siting Techniques 
The pr! p! sed techniques are:  

a) 2D vide!  and texture acquisiti! n using chr! makey [6] ! r 
r! t! sc! ping [7] techniques,  
b) the separate editing ! f each vide!  layer with masks creati! n,  
c) the use ! f an existing 3D m! deling applicati! n, where the 2D 
vide!  layered mapped textures are p! siti! ned in a 3D virtual 
envir! nment am! ng 3D m! dels (see Figures 16,17),  
d) the seamless integrati! n ! f 2D and 3D elements by camera-
match ! f the virtual camera,  
e) the c! l! r c! rrecti! n ! f the elements independently, using an 
external vide!  editing applicati! n (the linked vide! s within the 
virtual envir! nment are updated aut! matically up! n editing), 
f) the exp! rt (rendering) pr! ducing either a stere! -pair f! r 
anaglyph pr! jecti! n, ! r a 2D+ Depth f! rmat,  
and g) the final editing in a c! nventi! nal 2D editing applicati! n.  
 

4.5 Pr" blems & S" luti " ns 
The af! rementi! ned techniques h! wever, raise a number ! f 
issues.  Camera matching with live act! rs can ! nly be c! nducted 
with ! ne central vide!  stream ar! und a specific layer. If the 
physical camera is m! ving, panning, tilting ! r z!! ming, then the 
rest ! f the layers have t!  f! ll ! w, and that is imp! ssible with! ut 
r! b! tic, c! mputer-c! ntr! lled cameras. " ne s! luti! n is t!  use a 
c! st effective camera-array t!  simulate a Bullet-time [8] effect rig 
with use ! f l ! cal percepti! n filters [9] and scripting language 
inside the 3D envir! nment t!  f! rce the sprites t!  face the virtual 
camera always. An! ther appr! ach is the use ! f the same camera 
array f! r 3D mesh and texture extracti! n using ph! t! grammetry 
[10] s! ftware [11] t!  create a digital d! uble, and animate it with 
M! ti! n Capture data [12], but f! r this, further research is 
required. 

5. C! NCLUSI ! N 
After a wide research in stere! sc! py, 3DTV techn! l! gies, multi-
viewp! int vide!  acquisiti! n techniques, ph! t! grammetry  and 
! wn experiments, the evidence indicates that the pr! ject aims can 
be achieved with the use ! f:  
a) a 3D m! deling c! mmercial applicati! n as a c! mp! sit! r f! r 
three-dimensi! nal c! ntent generati! n,  
b) a c! st-effective multi-camera acquisiti! n technique (new 
c! ntr! l s! ftware t!  be devel! ped using ! bject-! riented visual 
pr! gramming),  
c) existing 2D t!  3D rec! nstructi! n by ph! t! grammetry 
c! mmercial applicati! ns, and  
d) stere!  rendering and depth-map creati! n t!! ls within the 3D 
envir! nment.  

5.1 Devel" pment Timeline 
See APPENDIX 
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Figure 16. Virtual environment with 2D and 3D elements. 

 
Figure 17. Stereo Composition
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