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Multi-view Video Coding

m  Video Capture by Multiple cameras
- 1D Alignment
e Linear set
- Parallel
- Convergence
¢ Arcset

- 2D Alignment
¢ Plane like setting

m  Display an arbitrary stereo images

RNFATAF7RIEL AT L / Multimedia Distribution System

[

n EiRREE

BBBEBE BBOEER

Parallel Convergence

u MEIEE

RINFATA7RIEL AT L / Multimedia Distribution System

Alignment

m  Linear Set

BBBEBE BBOEER

Parallel Convergence

m  Arc Set
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MVC Requirements

m  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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MVC EREH (2)
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MVC Requirements (2)

m  (Cont.)
- 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 ZEREH (3)
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MVC Requirements (3)

m  System Support Related Requirements
- Synchronization
- View Generation
- Non-planar Imaging and Display System
- Utilization of Camera Parameters
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Free Viewpoint Scalability

m  Retrieve bitstream for unmasked area

@ EI E E Captured Images
[[] ﬂ—_ﬂ [H] D_U D] Necessary Images
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Coding Scheme

m  Temporal Direction

View
- H.264/MPEG4 AVC

7 Inter-view Prediction ™,
m  View Direction
- Inter-view Prediction
- Illumination Compen-
sation

Temporal Prediction: AVC
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m  Blu-ray Disk

- ATLAIRBRE
AR G
S
Evh
J ARY—L
AVC
HEBRE ‘4 e [
MPEG4 MVC
RINFATA7RIEL AT L / Multimedia Distribution System 17

Application

m  Blu-ray Disk
- Stereoscopic images

Left-eye AVC

Video Coding
Bit
Stream

Right-eye AVC

ideo Coding |

MPEG4 MVC
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3D-Video Coding

m  Extract Depth Map from Multi-view Video

Multi-view Video
Depth Extraction
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Depth Map

ARSI (2)

n EERGERTIVIEFSE
B EEREAOBRBESEICKYER

| omeme  mEveT

3D-Video Coding (2)

m  Encode Reference Image and Depth Map
m  Generate an Arbitrary View Point Image by Projection

Reference Image Depth Map

ProJeCt'%eLtiNﬂeCt'on

Coded Data
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e = . )
SRR SAE (3) 3D-Video Coding (3)
. HEROERERTEORZR m  Relation between distance to an object and depth
WEK Object
X L-X X L-X
/ 1b: B A TO IR / 1b: Ristance to an object
X1 X2 X1 X2
B 1 -3 B2 Imagel -3 Image2
f fi LoD R EEHE f f: focus length of a lense
hA51 H gﬁ?'— H hA52 Cameral H Baseline L H Camera2
(HASFER) ]
(camera distance)
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ARSI (4)
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d=x1+x2

B BEROMGADEL, EHDEE AR LENS
x1/f=X/D
x2/f=(L-X)/D
EEBHD
d=x1+x2=FX/D+f(L-X)/D=fL/D

RNVFAT(FERIEVAT L / Multimedia Distribution System 25

3D-Video Coding (4)

m  Depth (view difference) is defined by location of an
object in two images
d=x1+x2

m  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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IRBRIE RS 1L (5)

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

EFpl(x+d,y) ERp2(x,y)
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3D-Video Coding (5)

m  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)

fi =10 > N e
—
Image 1 Image 2
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x,y=0

E =|p,(x+d) - p,(x, Y)

EFp(x,y) EIFp(x+1,y)
RTEd(x,y)  BTEd(x+1,y)
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Depth Smoothing

m  Smoothing by Graph Cut
d, :mdin ¢ (E+W\d (x+1,y)—d (x,y)\)
X,y=0

E =|p,(x+d) - p,(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

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

Reference
Image Depth Map

Linear Prediction | Linear Prediction |

Rééiduall Residuald  Residual{ Residual 4
D] e
i B 5
Coded Data
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- fE(X,Y)
- fE(8,0)
http://www.tanimoto.nuee.nagoya-u.ac.jp/study/F T html
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Free Viewpoint Video

m  Ray Space Representation
- Location and Angle where ray pass through the
reference plane
- Location(X,Y) = :
- Angle(8,0) }';f“ﬁ

EEAY

http://www.tanimoto.nuee.nagoya-u.ac.jp/study/FTV/rayspace.html
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- Y=const., OFERLTHHEIL
- EEE(X,Z,0)h, BEMEABRIBLNE, AE
- X=x-(-Z)tan®=x+Ztan6
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Ray Space

m  Relation between real space and ray space parameters
- Y=const., simplify by ignoring ®
- Location(X,Z,08) where ray pass through the plane
- X=x-(-Z)tan®=x+Ztan6

wi=taall)
| 3 | . ¥
X ’
L—J A X=x+uZ
¥z VaRay /
R SR
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FARZERIE (2)

B EBONASHBEICKDAREFOREG
- tanB=(X-x)/Z (Z<0)
- E@ETIEX=xTHY, tan8=0
- AITEXEEM, tanblE-x/Z(Z<0)THSHMHEM
- EfITExEED, tanbdiEd
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Ray Space (2)

m  Obtain ray space by multiple cameras
- tanB=(X-x)/Z (Z<0)
- At camera3, X=x, tan6=0
- Rightside, x increases, tan6 increases
- Leftside, x decreases, tan6 decreases
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FHRZERIE (3)
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Ray Space (3)

m  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
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FARZERIE (4)

u EREFERICLDAMBEF DR
- tanB=(X-x)/Z (Z<0)
- Tan®=(rsina-rsinB)/rcosa

Ray Space (4)

m  Ray space representation by spherical coordinates
- tanB=(X-x)/Z (Z<0)
- Tan®=(rsina-rsinB)/rcosa
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