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Introduction: KJIST U-VR Lab
¢ Main focus of U-VR Lab

¢ PUI for smart environment in 10 years
o 3D AUEREAL AL v OIAL (VR/AR/MR)

¢ What’s PUI?
¢ OIS+ (Personalization)
+ FLY (perceptual/emotional intelligence)
¢ TFEAL (Ubiquity)
+ HFD HELCHE (ubiquitous/wearable computing)

¢ E%S (Internetworking)
o Q04 BAL J(T4) vs. BA(MOIDY)

Introduction: ALUEN 22713

¢ I\l_!l‘lltgkll_% Q|U.!- Ka;[ E._I:D£'1l
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Introduction: AL YEN Mg BLA2AA

¢ Audio—~visual Communications
¢ S4EAE Mono-> Stereo ~> 3D sound

s CIALEAL (motiontcolor+HD+?)
o RS> OHITY->U2FTY->HDTV(498)->?

¢ What’s next?
o QUEA AL MY QU OO EY
+ QUEA? emotion & imagination

¢ Where is 3D(TV)?
+ Isé‘]é;%l\ll_% Q]Olt xag E.tﬂé"ll
¢ 3D HDTV vs. 3D HMD

Introduction: Why 3™ %2

¢+ Why 3D with multiview?
o NBEAL O, ALETR, MUY
¢+ Mono 3D cues: Focus length, linear/aerial perspective,

texture gradient, light & shade, occlusion, motion
parallax, etc.

+ 3D with Stereo-cues: binocular disparity (Human:
bS5mm), convergence angle, etc.

+ (Object-based) functionality (and interactivity)
¢ QQUOR MUEA HLL QIR UQ/93 JAH gnimation,
Game, VR/MR/AR, CAD, efc.
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Introduction: 3™ % S

¢ What about 3D Display?
o OFYAL DILHEALTE Muoé-ugu.
¢+ Free-view
+ Anaglyph or
+ Polarized glasses
+ Shutter glasses [Gard

o HIOFHAL
+ Volumetric display
+ Stereoscopic : Barrier vs. Lenficular

'+ What's -next? ML 3D Lropm
. -4 3D HDTV vs. Hologram (volumetric)
" & See-through 3D HMD (AR)

Introduction: 3% SIALM2 A1E%F

¢ QFL
¢+ Cost230: 3DTV
¢ DISTIMA (92-95): 3DTV
+ PANORAMA (9b-98): 3D Telepresence

¢ CLE:
+ TAO, NHK, NTT, SANYO, ATR
‘ D'-"
. CMU MIT, NASA-JPL, USC, SRI, etc.
¢ Gt ‘

o QURFEAITL, KIST, SAIT
+ KAIST, KJIST, KNU, POSTECH, zggtu efc.
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Introduction: 33 ALX= VIECE

¢ RACE2U05: DISTIMA (92-95)
¢+ To develop SW/HW to realize 3D TV
¢ Approach: MPEG-2 Compatible Codec
+ Video over ATM (AMbps): left (b-"IMbps), right (3 QMbps)
+ Up to L video channels w/ Dolby surround sound

¢ ACTS ACoul: MIRAGE ( q8)

+ Virtual studio

QACTS ACo9q2: PANORAMA (95-98)

+ To develop SW/HW to realize 3D telepresence
+ Approach
+ WPGI: synthesis (paramefric 3-D scene description)
+ WPGR2: analysis (coding & infermediate-view synthesis)
+ WPG3: 3-cam’s, autostereoscopic display, headtracking

Introduction: 3% AL IEF

¢ EyeVision: 3D goes to Superbowl (CBS & CMU).
+ Super Bowl XXXV @ Raymond James Stadium, FL
+ How does the system work? .
+ about 30 cameras w/ computer-oonfrolled zoom and foous
+ A human operator manipulates a movable pan- tilt tripod
> The tipod is equipped with sensors to measure its angle
+ The master cam-head mimicks the motion of the tripod ’

+ Information from the master cam is fed to a computer
> pan-tilt angles, zoom, focus, efc.
The computer computes the control signal for each of The i
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37 YIS

¢+ 3D image acquisition

¢+ Camera Setup: Parallel
+ Simple DE: horizontal direction disparity
+ No 3D distortion: depth plane is linear

I Shape from Sterec: usmg 1 camemss 7 |

208




3*r2| O] AL 9JE
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¢ Camera Setup: Angled Camera Setup
+ Keystoning: vertical direction error D>0

+ Eye fatigue: Depth plane curvature g
+ requires adjustment before DE ﬂ“

N
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352 cAAorR

ooH
¢ Why 3D with multiview?
* I\éﬁ&%ﬁl‘: Ocl,i%‘lg' Al_!_‘é'l};‘ KFO&T&
+ (Object-based) functionality (interactivilty)
¢ Trade-offs: A% vs, IR
+ Channel BW, protocols, data amount

3 VLS

¢+ Main Coding Issues
¢ Coding Efficiency
+ Occlusion detection and treatment
+ Joint motion/disparity estimcation

+ Compatibility with Standards
+ MPEG-2: scalability '
¢ MPEG-U: object-based scalabilily

+ Functiondglity (interactivity)
+ Accurate & smooth disparity estimation
+ Segmentation or object-based coding
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¢ Problem Formulation: (Joint Optimization)

Given F|-:F_’_1Rhudg(f
Find )Er = (V>QMQ2)

such  thar X =arg min {0, (0))~a-D,(Q,10,.F)}
subject 10 R(Q)+ R(Q,10,.V)s Ry,
where “a» supports Fusion vs. suppression theory

¢ Motivation of 3D Coding

+ Botileneck: limited channel bandwidth
¢ Redundancy: temporal & binocular
0 Disparify E Sfimation Dhspanty estmaten using biock-matching

# canesh match S sotup - ona-di ional ssarch
@ (ake match i
T locallength F F

epipolarine
Ll ] i —
lff ——— ———————————  mghl
mage inlerocular separalion mage
platie
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3”%‘_ °<|,A£°.§§: Main Coding Issues

¢+ Coding Efficiency
+ Blockwise Dependent Quantization

+ ORD plot with 3 different quantizers
> Lagrangian cost: J=J+J,, where J=D#)R, , i=1,2
> can be J,(Q, )+J,(Q,,|Q, )< J,(Q,)+,(Q,,1Q,,)

D1 A DZA Q
J(Q4,) J2(Qp] Qi) A
J1(Qqp) J2(Qap| Qy)
Dy(Qyp) JQg] Qy)
D,(Qy,)
Jl(th)<J1(an) R1 JJ_(.Q’M |Q]n)<J7(Q?_h lQ]h) Rz

(IEEE Tran. On CSVT, vol. 9, no.b, pp.8b1-8b71, Sep. 19949. )

3*¢ Ut °t&: Main Coding Issues

¢ Coding Efficiency
+ DE w/ FSBM & DC w/ Adaptive OBM

Target Image Reference Image

oW O me

- Curment block / IWindow Candidate blocks
ﬂle v, =v/ |I°

T N NE

OBDE ; Yy M

DPCM(v,)=v, — median(v! M

]9 [l!

(IEEE Tran. On CSVT, vol. 9, no.b, pp. 194-200, Mar. 2000)

N
—
I~




3% VLUS: Scalability

+ Why scalability?
¢ Priority: error resilience on noisy channel
+ Multi-quality video services (VOD, HDTV, etc.)
+ Internetworking of standards or equipment
¢ Basic Idea of Scalable Coding
+ Layered or hierarchical coding
+ Independent coding of the lowest layer
+ Dependent coding of each following layers
+ Coding complexity & quality scalability

3% LLE: Scalability Tools

¢ Data Partitioning

+ Break a coded bit-stream into essential &
additional parts

¢ SNR (Quantization Noise) Scalability
¢ Spatial (Resolution) Scalability
¢ Temporal (Resolution) Scalability

¢ Hybrid Scalability
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3% VI%5: SNR Scalability

+ Control Quantization Step
+ Quantization Noise Scalability

¢+ Each layer coded at the same resolution w7/
different quality

3% VL°L5: Spatial Scalability

¢ Extended Pyramid Coding
+ Base layer: coded at lower (sampling) resolution

+ Enhancement layer: upsampled and predicted
from the BL N

¢ O Backward compatibility: H.2bx, MPEG-1.
, 0
Enhancement layer m ‘#E

Base layer
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372 VLLE: Temporal Scalability

¢ Basic idea

¢ BL: codes higher priority bitstream at a lower
frame rate

¢ EL: codes the intermediate frames
¢ Prediction Configuration

LHY m—m H

Interlayer MC MC& mterlayer MC

3% Y4%S: Stereo Video Coding

¢ Simulcast vs. Compatible Coding




3™ YI%3: Stereo Video Coding

¢ Structure of Stereo Codec

¢ MPEG-2 (13818-3 AMD 3): Multiview Profile (9/9b)
¢+ Temporal scalability

_ N Base View .
i - Decoder »
.| Base View
"| Encoder » 5 (MC/DCT)
(MC/DCT) S y
M e
p| Modified | fpf" mi—t{ Modified >
MC/DCT X ;1 MC/DCT
Auxiliary View Encoder  L— |__ Auxiliary View Decoder

39 Ut US: Stereo Video Coding

¢ Experimental Results

+ Input Sequences
¢+ CCIR-bol 4:2:2 formatl with 120x571b at 25Hz (interlaced)
+ Prediction distance M=3, intraframe distance N=12
+ Target bit rates: b Mbps + 2 Mbps

+ O Results (by A. Puri, ATET)

¢ _Sequence | Simulcast DC-DC  DC-MC
+ Train 3115 +1.83 +2.81
+ Manege 2b.bl =-0.28 +2.20
+ Tunnel 33.12 -3.11 +1.24
+ Aqua 30,59 -2.81 +0.50
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¢+ Why Intermediate-view Synthesis?
+ 3D HDTV Cameras v5. Human eyes (bo-b5mm)
+ Functionality (w/ head tracking)

P -
? L+ Brgie o visor of iena

é Broadcast station (3DTV amera) ’ “Hotme (3D display)
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¢ Intermediate-view Synthesis

Shrs Aulo rmreoscRpic =117, 4
image eguence ditplay without glasses

Fiexible Madel
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mutidh
hape
aniur

%
S
Interaction
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¢+ A Multivalued Representation
for View Synthesis (N.L. Chang)
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3% VLML pi-VE

¢+ Photo-realistic interactive VE
¢ Basic Idea

ey CG Objects -
i1.h B

W )
- - Image &
Dinparity . .
¢ Image Estimation »  Disparity
i & = ___bMov_ing obj. &
Rk Moving Objects Map Disparity
! — z-kafing Final
Reference > Disparity > Disl;:::'ity
Mean Image Estimation | & fmage
o Ref. Image &
sl Disparity
£ ; Disparity " .
Image *| Estimation ) Mosing abi, &
t Reference 4 Moving Objects Map
Mean Image

(in Proc. SPIE VCIP'ol, vol. 43lo Jan. pool)
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¢ Axi-vision camera (NHK)
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Summary and Q&A

¢ Possible Research Topics
o QLHIOIAL Ofrk 204 M4 (calibration)
K 2QHFL OAIOIAL o;;ti/nxg/xi%/g%
+ object-based coding (MPEG-1)
+ Efficient representation of segmented objects
o CHORDH Elé_%EﬂOlg OJALLEL THAT *uli
o ATHEL OLMIOLAL n:l_rtll‘n%
+ Object-based Functionality:
> Background separation
> Object-based Segmentation
+ Flexible Viewing Angle
> Multiview video vs. Synthesis of infermediate-view
+ OUAOIAL Hen ML (VR/MR/AR/Virtual studio)
+ PUIL personalized 4% &4
o EMFRA "u% & Interactive Gi&t FE==
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