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Multimedia Distribution System
- No.6 3-Dimensional Video Compression

Technology -

Hiroshi Watanabe
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B Video Capture by Multiple cameras
— 1D Alignment

e Linear set
- Parallel
— Convergence

e Arc set
- 2D Alignment
e Plane like setting

B Display an arbitrary stereo images
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Parallel Convergence
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B Linear Set

Parallel Convergence

B Arc Set

JBargth
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MVC Requirements

B Compression Related Requirements
— Compression Efficiency
— View Scalability

e Retrieve coded data of the desired viewpoint
images only

— View Random Access

e Decode the desired viewpoint images without
delay

- Free Viewpoint Scalability

e Function to retrieve the coded data necessary to
generate an arbitrary viewpoint images
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Spatial/Temporal/SNR Scalability
Backward Compatibility

Low Delay

Robustness

Flexible Resolution, Bit Depth, Chroma Sampling
Format

Constant Picture Quality Among Views
Random Access
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MVC Requ

B System Support Related Requirements
Synchronization
View Generation
Non-planar Imaging and Display System
Utilization of Camera Parameters
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Captured Images

] E [ Necessary Images
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Captured Images

Necessary Images
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Coding Scheme

B Temporal Direction
- H.264/MPEG4 AVC

View

__.Temporal Prediction: AVC
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— Inter-view Prediction
— Illumination Compen-
sation
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B Blu-ray Disk
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MPEG4 MVC
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B Blu-ray Disk
— Stereoscopic images

Left-eye
Video

Right-eye
Video

MPEG4 MVC
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3D-Video Coding

=

Multi-view Video
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B Encode Reference Image and Depth Map
B Generate an Arbitrary View Point Image by Projection

Coded Data

Multi-view Video
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B Relation between distance to an object and depth

Object
L-X

A

D:\Distange to an object

Image?2

\ f: focus length of a lense

(camera distance)
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B 2EBICBITAHEBEARDONIGCRDT NERITEEd(IREE)ELT
%
d=x1+x2

x1/f=X/D
x2/f=(L-X)/D

E1EHML
d=x1+x2=FX/D+f(L-X)/D=FfL/D

TILFAT4TEIEY AT L / Multimedia Distribution System




B Depth (view difference) is defined by location of an
object in two images

d=x1+x2

Location of an object is given from the ration of

distance D and focus length f
x1/f=X/D
x2/f=(L-X)/D

Thus,
d=x1+x2=fX/D+f(L-X)/D=fL/D
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ATULAIYFUTIZEKHRITEHRE
- KEAMICERZST LTIYFUT
- d=min{E}  E=|pl(x+d,y)-p2(x,y)|

BEIZpl(x+d,y) EIZ&p2(X,Y)
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B Depth Estimation by Stereo Matching
- Matching by shifting a pixel in horizontal direction

- d=min{E}  E=|pl(x+d,y)-p2(x,y)|

Pixel p1(x+d,y)  Pixel p2(x,y)
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Depth Smoothing

B Smoothing by Graph Cut

o.=min ¥ (E+wld (el y)-d(x,Y)
X,y=

v

d

E :‘pl(x—i_d)_ pg(X, y)‘

Pixel p(x,y) Pixel p(x+1,y)
Depth d(x,y) Depth d(x+1,y)
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Depth Map Coding

B Predictive Coding is applied to Images and Depth Maps
between Views

Reference
Depth Map

r

Coded Data
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- IE(X,Y)
- AE(0,D)
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B Ray Space Representation

Location and Angle where ray pass through the
reference plane

Location(X,Y)
Angle(8,D)
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Y=const., OZ#ERL TR EHE1E
- EEE(X,Z,0)h, EEMZHBENBIMNE, AE
- X=x-(-Z)tanB=x+Ztan®

ni=tant')
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B Relation between real space and ray space parameters
— Y=const., simplify by ignoring ®
— Location(X,Z,0) where ray pass through the plane
- X=x-(-Z)tanB=x+Ztan®

ni=tant')
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B EHDONATEREICEIDIRERDERSF
- tanB=(X-x)/Z (Z<0)
- IEETIEIX=xTHY, tanb=0
- AITIExITEM, tanbld-x/Z(Z<0)THHh HIEM
- EfITIEXIEED, tanbHiEd
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Obtain ray space by multiple cameras
tan6=(X-x)/Z (Z<0)

At camera3, X=X, tan6=0

Rightside, x increases, tan® increases
Leftside, x decreases, tanO decreases
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(3)

B FERSBEBOERITIABEEROUIYHELIZES
- HAMISOEEIZu=tanOA K= \¥rmE, EFRR: i<
- EAINSOEEIZu=tan8h/NEL\ERE, ERHE: &<
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B Generation of an arbitrary viewpoint image is
performed by cutting out a certain plane

- Image from right, u=tan® is large, steep: near
- Image from left, u=tan® is small, gradual: far

pit o]
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- tanB=(X-x)/Z (Z<0)
— TanB=(rsina-rsinB)/rcosa
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B Ray space representation by spherical coordinates
- tanB=(X-x)/Z (Z<0)
— TanB=(rsina-rsinB)/rcosa
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