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Introduction and Analysis of the H. 264 Scalable Extension Techniques

LUO Zheng-yi, YU Song-yu, SONG Li, YANG Xiao-kang
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Abstract The scalable extension of H.264 is the newest work of developing joint standards for ISO/IEC and ITU. Now,
this project is still in progress, and yet the main frame of the extension standard has been established. In order to make the
ongoing standard known to people, in this paper a short introduction about the main frame of the H. 264 extension standard
is provided first, with the mechanism of implementing spatial, temporal and quality scalability explained. Then the key
techniques involved in inter-layer coding and fine grain quality scalable coding are analyzed in detail. Making use of the

newest reference software JSVM5.7, we carry out some comparisons and tests on performance and complexity, which verify
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that those techniques keep quite good ceding efficiency together with satisfactory scalable performance.
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Fig.1 Example of spatial scalability
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Fig.2 Example of temporal scalability
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Tab.1 Test of spatial and temporal scalability for tempete

%4 Mobile FRERT S RN LER
Tab.4 Test of coarse grain quality scalability for mobile

% (kbps)
B 3% ( Hz) 3.75 7.5 15 30
QCIF | 38.1438 50.5320 65.3520 80. 4096
=5 CIF 181.0338 | 228.4536 | 279.4680 | 335.1912

£ 2 Mobile BB HATHRMALER
Tab.2 Test of spatial and temporal scalability for mobile

W #(kbps)
B} i ( Hz) 3.75 7.5 15 30
N QCIF | 61.8808 | 78.3192 | 93.7080 | 107.5776
= CIF | 295.2485 | 359.1960 | 424.3512 | 492.3864
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Tab.3 Test of coarse grain quality scalability for tempete

ap VAR UNRE VoEE

BE RS0 WERE EERE EERKL
P (dB) (dB) (dB)

1 36 300. 2088 31.6870 36.6309 38.9589
2 27 1174.5120 36.2696 39.9796 41.8023

3 18 4220.1000 43.0234 44.6947 45.6238

% Yo UG ViR
BE RESE 0 EERIE EERE EERHE
P (dB) (dB) (dB)
1 36 419.7960 30.5740 35.3707 34.6351
2 27 1677.5400 35.4428 38.6733 38.2618
3 18 5587.9464 42.7895 44.0843 44.0728
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Tab.5 Test of inter-layer prediction for tempete
BEY ®EU BREV

BEBR ROHE S8%E SBREE SBREGE SREE

RE (s) (kbps) A% AR AR
(dB) (dB) (dB)

PRERXI 195.625 1309.8192  36.2980

39.9417  41.7990
WRITIF  59.875 1477.4880 35.9503

B 3& BL

39.9543 41,7271

391.969 1226.1720 36.2927 39.9662 41.7948
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Tab.6 Test of inter-layer prediction for mobile
BEY BEU ®WREV
AEE LSRGl SEEME SREE

(kbps)  fR%RIL  fE%H  fFRi
(dB) (dB) (dB)

R %PH 200.718 1899.4464 35.4680

REBRN w6
RE&E (s)

38.6376  38.2673
WAITHF  60.938 2244.1176 35.2860

H &R

38.7191  38.3781

434.922 1842.1200 35.4908 38.6879  38.3068
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WHART ,MRESZUNEARTRZMEN B piiik
FERENZ%. 5P WK FCS %S ARF,B Bif) FGS
B S MR E FGS Ri7 B,

P.B Wity FGS Eh MM EE B HMBEES, &
TS EARER B ZH FCS &M K HH M, A
ERHETHR G,

LP.BW FGS BHEBASHERIEZEE R
W, H.264 §IRITHE D FGS HIDH MR PBH M
AR—KR A X FCS BMAE R FHHTHEM
BARGREN BB ZRILZ RN ERTH 5B
HREFEH VEEEREREABEIVEEYS
(significant) & %01 40 1k ( refinement ) & %, 3 M ¥
P F AL 1l B4 7 4 P03 B 26 R BT R R
R RBEA S5,

—MRAIEOT ,FGS BHEF MR F RN R
ARBZEEG, BR H. 264 ¥ BAREE B AT FGS B
BB AT B R R B , R, R 3RS g B 3

F 7R 8 BAHS M %R 4 5 7] 4
PR WIA SR, WiAe, COP R~ E %X 16,3t

#ifi% 100 WA 1%, WU 30Hz, RAIRE B L
BB CIF #:0, B S 88 36, WEMPB 3
A FGS 2, B REBAS KL 6,FCS RHERH
EEFERME2HRKAFER

£7 Tempete HARBT SR XER
Tab.7 Test of fine grain guality scalability for tempete

_— YNgEHE USBRE VioRK
RO MR R EER

P (dB) (dB) (dB)
HEAFRE  294.8520  31.4301  36.5446  38.8879
FGSHE 132 670. 3560 33.8880 38. 5480 40.4251
FGS¥2 2 1756.7496 37.6670 41.0675 42.7198
FGSE3RE  3999.2232 42.9326 44.5710 45.4901

&8 Mobile 4 KRB 5 HMLER
Tab.8 Test of fine grain quality scalability for mobile

g VAR USRE Y OmM
B (b HERI W R

P (dB) (dB) (dB)
BEARRE 413.1432 30.2609 35.3455 34,6375
FGS % 12 938.9016 32.8196 37.4204 36. 6857
FGS % 2R 2406. 6696 37.0020 39. 8064 39.5089
FGSE 3R  5215.3512 42.7174 43.9622 43.9504

AHEEhE R FCSBEMNEERE., FE
WP ERNRRENS SR ENEBRERT A, &%
AUEAEMAHERILT 2R, £IMEL
R R A R

%9 Tempete BB iK & R

Tab.9 Test of bitstream extraction for tempete

- YHEE  USEK VARE

by ERER R G R
P (dB) (dB) (dB)

600. 8088 CIF 33.3991 38.1715 40.2528

1200. 8568 CIF 35.2937 39.8178 41,7491

2400. 9096 CIF 38.6672 41.4989 43.2515

% 10 Mobile 3R BUMR & R

Tab.10 Test of bitstream extraction for mobile

R YHEE USEE  VioEk

(kpbs) Hgm  EERE fERE EERR
(dB) (dB) (dB)

800. 8104 CIF 32.0405 36.7971 36.0014

1600. 8648 CIF 34.1726 38.4515 37.8025

3200. 9160 CIF 38.0927 40. 1929 39.8873
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