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. . . IEEE TRANSACTIONS ON CIRCUITS AND SYSTEMS FOR VIDEO TECHNOLGGY,
CS MSU Graphics & Media Lab (Video Group) VOL. 13, NO. 7, JULY 2003



iLdbongq

dgaqgdgbdbge eEC

2 3
d Zf ol6xdo Goxdpe E  (
Rqb¥Yy, J3geoqy}
d
b

> >» >» >» >
ST @ TS O
S 0 O O O O
o B g

a O o

G

v

MO oo

oo oabao
mo %o
@)

e ©KFE(QQdoJd
g ecnfrarqde Fr¥

OoN®c.ao o
OMO 0.2 WC
o Q

ofe!
©Q
w0

L O

b g
b o

™M Q

D

gaoeod
A Inloop deblocking
A CABAC (Contextbased adaptive binary coding)

CS MSU Graphics & Media Lab (Video Group)



] 91 gdsasdoav)] Yq
i dqEaYFf E3YY

A X264

A MainConcept (DivX 7)

A Elecard

A Intel IPP

A Nero

A QuickTime

AY pnDbot Yqg (ddat Yq

CS MSU Graphics & Media Lab (Video Group) >



i ] 9QqdREDYQq

AE3qdqb¥Yaq

Aygqeooso90dgq Faj oH|26bDpDg Y
AYgqgoodg ©I3EDboso3EDYY
AandYeodYroFaecbEY 069YDYF E3°

At Ede YdH. DX y
Ayodgy doHIRIFEJ>-S
AEg3o(g

CS MSU Graphics & Media Lab (Video Group)



‘L Ygo9oQg e&EbeoS‘“‘“El

Al dg3bog ©3IEDb9s23IEDYQq
A Ode 206 f ddaffzbré q
A Trelise 3 Ebo o3I EDYQ

CS MSU Graphics & Media Lab (Video Group)



Deadzone

‘L Ygoodg eJ3EbooE

A OoyaoaYs ‘YD@E‘Yéogqxe dEde dqqr
o Fe

aEdE N

1.0 —

N q
d ¥

_ _ _ X264: A HIGH PERFORMANCE H.264/AVC ENCODER. Loren 8
CS MSU Graphics & Media Lab (Video Group) Merritt and Rahul Vanam



Trellis quantization

i Yqoodg ©JdEDbooEH

At Eddpooad¥n 3qesod Yfr 64
eI EDbos0o3IEDYY

A OFERQona evoyaaY3Yqbosa ¢o
doo9sd3qgqodsasldoIFEoctage)b E dos

Al dof bE3qDbYUy:
A Levelstate L():1-ogy ®©OYyaaY3YQqbsos YI
f b E3qdb Y q
A Runstate: R ()i-ogy ®e©oyoaoaYklYqbs Y
6dqggde) Ye voyeoaY3Yqgqbood °
paadqpn DYDPYoDYs YJOoR#IDe a0

Trellis-Based RD Optimal Quantization in H.263+. J.Wen,

. : . M.Luttrell, J.Vill L IEEE T ti | P ing, 9
CS MSU Graphics & Media Lab (Video Group) VO|.g rNe0.8 AL;SSSS(;_ ransactions on fmage Frocessing




Trellis quantization

Stage 1 2 3 64

i Ygoodg ©J3EDboo

>
O OQu
™

0 0
™

W
™

[\p)

&

CS MSU Graphics & Media Lab (Video Group) 10

SIS uy

S9I0IG [9A9]



Yqsodg
i Trellis quantization

L qf a6 o Kxided day
Al eoadodsc

A no trellis: 3.63 fps

A trellis: 3.05 fps (- 16%)
Al dqBP3INR:

A no trellis: 44.090

A trellis: 44,216

11

CS MSU Graphics & Media Lab (Video Group)



i ] 9QqdREDYQq

A

A

A

E3qdaqb¥Yq
vgeoosodgq FaH364Ysopng Y

Aaas3xxceqb¥yuy

DgoodFE ©v3IKEDboodEl

AandYeodYfroFacbFEY 069YDYFf E3°
t EFde YdH.DB6Y y

yodlgy
EgJ3o(g

d o HEZD!

CS MSU Graphics & Media Lab (Video Group)

Eds

12



nNndYe o3 Yy o £ac bl

APSNRbq ©3Y9g3Fqs dosdoesao.
YrogdERQDYY

ANnonbnYBSNRedY vodYdoJIEDYY |
93Y99gJ3FEoc dEfrbY3o 3 dao
Ydeo(dbYeon Y dgfoacoFEos?

CS MSU Graphics & Media Lab (Video Group) 13



QdY&QJYreEuGb@
269YDYFf E3 Y

CS MSU Graphics & Media Lab (Video Group)



QdY&QJYreEuGb@
269YDYFf E3 Y

CS MSU Graphics & Media Lab (Video Group)



QdY&QJYreEuGb@
269YDYFf E3 Y

CS MSU Graphics & Media Lab (Video Group)



QdY&QJYreEuGb@
269YDYFf E3 Y

CS MSU Graphics & Media Lab (Video Group)



nNndYe o3 Yy o £ac bl

A source: 1024x560
A Nno psy: 500 kbps
A Y-PSNR: 41.861 dB
A SSIM: 0.9736
A psy-rdo: 500 kbps
A Y-PSNR: 40.994 dB
A SSIM: 0.9697
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A B-frames
hierarchical

0!4 3 5 2 7 6 8 1!12 11 13 10 15 14 16 O !
Tl Ty T, To Ty T T, Ty Tol Ty T, To Ty T T, Ty Tol

A Nondyadic
hierarchical E

7 5 8 9 1 12 13 11 15 16 14 17 18 10
1 2 T2 T1 T2 T2 TO T2 T2 Tl T2 T2 T1 TZ T2 TO

(b)

A Delay of zero

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
To T T M Th T T Te Tp T T I Ty T T T To
()
CS MSU Graphics & Media Lab (Video Group)

GRAPHICS & MEDIA LAB

6o Jd

25



Scalable Video Coding
YEdeosEédYdagqnodae 9 J3d

GRAPHICS & MEDIA LAB

Foreman, CIF 30 Hz

Average Y-PSNR [dB]

bit rate [kbit/s]

CS MSU Graphics & Media Lab (Video Group) 26



Scalable Video Coding

i YEdeoEéEdYdoagnodsoa
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A Motion prediction (M)

A Inter-layer residual prediction (R)
A Intra-prediction (1)
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A Multiview Video Coding (MVC)
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