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Abstract This paper aimed to improve subjective quolity of scalable video under low bit-rate conditions in One
Source Multi Use. We use MPEG-4 Streaming Profile, which has Advanced Simple Profile as a base layer coding and
Fine granularity Scalable (FGS) profile as a enhancement layer, with Selective Enhancement (SE). SE has two major
parameters, such as ”domain” and ”prioritty”. We suggest that FGS bitstream is closely related to DCT coefficients
difference before and after quantization in base layer. We clasify the DCT coefficeints’ feature in relating to the
subjective quality. Then we propose feature extraction algorithm for Improving Subjective quality from DCT coeffi-
cients and local decode images in the base layer. Then, we propose an bit plane shift algorithm that specify the two
paramerters of SE using the result of feature extraction. Finally, we applied the algorithm to scalable video coding.
Experimental reults show the effectivelly improve the subjective quality of video at the low bitrate in comparoson

with usual scalable coding .
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Fig.1 MPEG-4 Scalable Encoder using
FGS: (a) General encoder 1, (b)
General encoder 2, (c) Encoder
with base layer scaling .
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Fig.3 Feature extraction algorithm using
DCT coefficients.
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Fig.4 Results of feature extraction exper-
iment. Upper left: Flower garden,
Upper right: Baseball, Lower left:
Robotl, Lower right: Robot2

B fiE Thairs EFBALBETTIT—va ElieEy
5. FrThPANEYEERETS. 2T, Jaoy
JRBIHBEEHIRERL I VICBTO-H)
TaA—REBEOEEZHND.

T53F—va EBEHEIhAET Oy Zizsn
T, MELEHNTh, 28I EEEEEES ST —
TalEBET D, £z, TSN EEEES ST —
aEEBETB.

DL, 2TOTOyINLy PHEE, B
I, SEES ST a B, BEES ST
a VR, FHERICSEINS.

3.2 EMRIS L RER

BT D4 D 0EGE ICEGREHME 7)) X
LEHERAL, ERFEHHEREToL.

e "Flower Garden” VGA(720 X 480 E )

e ”Baseball” VGA(640 X 480 E#)

¢ "Robotl1” VGA(720 X 480 &%)

e "Robot2” VGA(720 X 480 [Ei5&)
EBRTHWENRIA—FWIEIN = 8Th =
50,Thgif; = 50,Th, = 150 TH 5. HEEL A ¥
1 Mbps iIZTL—FHIHOT, FHEILLIEbDOZEE
AL7.

M4 CERBEREZRT. 0y BIERENE
5. HEMEOEKL, Ty ER, SEES 55—
va i, KEES ST a EE, EMEE,
I R R

—RRIIE Ty DRI T 4 L5 ED & H W TEGEL
B2 LTy Do In sy, (e by

XD : FEagosslic oW TREE &S LBIET 5.
(#£2) : Sobel Filter 72 &.



JELTHEENS., ZHIIHLT, 27 NVTJ XA
T, TTEM) ISR SR L, TTEM) & 128 @
BRELyPHEEEHL TS, X7z, "Baseball”
KHHTE, Nvd—, BH, FrvFvr—OmME
ATy CEBEEHES N, ¥REBAMNXT T3
CHEEE LU THESINTVWAS. "Robotl”, ?Robot2”
ZENWTH, BEORSICT Yy PEENHBEL, 3
ZEFERICIT, SEEBIVERESST—-2a
B EHEZN, 13, ERCK2HRERRED
HEHBRE R

4. RAT—=STINHFE{LRE

AETIE, RREGFEMHAEEFSLICER
LTAT—=5 7 NBEy PA MY —L%ZERL, £
DOfHE% PSNR BLUFHLEKD /1 XOEHNE
MNEFHET 5.

4.1 EvybIL=2 7 MIBITREEAS

AHTIE, SEIZBITZ (1) 7 hTXREMB &
()7 h9BEY FEKZDWT, v /1 XD
HYDEEES/ ST —2a HliEE, EAF—F/
AZXDEMNDI Yy PEBOEY NS L—2EFDT
L—LIBIFEBAEY NS L—2FTI 70953
HétETH. B, BELIVYOEY ML—RD
5, 1 7L —L%k00Ey MEEEHTS. BEHE
hi=Yy b ICETHET, FGSHBIIBITAE Y
ML —22RET 5. £5 DCT REMS, #
DIL—LITBIBEREY N L —EERNT
3. FRREAGFRMHZECTHERBINER
o, TyVEEBIUVEEES ST a VEE
DHEMBUIZBITIRAREEERAEY FTL—2
fEiZhbETEY N TL—22 T 8T 5.

4.2 FE{EREK

FBREGERHE 7N T XLEK 1-(b) B&
W (c) DHELBICEAL, FELERE T, B
&8 % PSNR & EHEEMN S i 2T > 7.

fH L, —fRM7Z MPEG-4 X7 — 5 7 FE{LE
BRTHAERE1-(b) Z@EAT— 7 TNHFELAR
(Normal), E&EL A VIZBWTEGOR/NNEKZIT
S H 1-(c) B AN A T —F T IV AR (Scaling) &
X 2D0AT—3 TIVFELHEIZBNT, SE
ZHVWEWAR (no-SE) EABEBREMTIVTU X
EEY R TL—2 2T vARERWEZAR (RESE
HR, Proposed) ® 2 DD4EEHEAL, &5H4D0
NT—2DAT—FTINHBILERERTT S, &
BRI A-FBUTOEBDTHS.

o H1X:VGA

e EvbhlL—»H:

— HA&AL 1Y :500kbps, #3EL 1 ¥ : 500kbps

~ HAEL AV :500kbps, #EFEL AV : 1Mbps

— ¥&L 1Y :500kbps, ILFEL Y : 1.5Mbps

#A LA V% 500kbps TRHFILL, HIEL A Vid,
500kbps, 1Mbps, 1.5Mbps D3 EDDOE Y hL—k
THELLE. 25F32&T, E&FL AV 500kbps,
3R LA ¥ 1.5Mbps, &5t 2Mbps THE{LLZ—D
DOy A MY —AM5 1Mbps, 1.5Mbps, 2Mbps
OIFBEOEY KA M —LZWROHT I & (One
source multi use) & EHRFMNAIETHD. FE5
{LEBRIZIZRTE & 7] U < ”Flower garden”, ”Base-
ball”, "Robotl”, "Robot2”® 4 DDEZRZEHANS.

BN, @BAT—ITNAERCIDNWT, FRE
SE AR & SE ZThRWHIRICDWTHLE, EE%E
7. "Flower garden” iZHBWT, #FESE HADH
ERBEOE AR SNE. HEL A Y& 500kbps
BL U 1.5Mbps THREILL ZEGHERK 5ITRT.

SE 2{TbAWHKIZHRTIRESE A XD 28]
OEFBDOT Oy ) A ANERESNTNS I ENHE
BTE5. ¥, SEEZAVRVEAETRE, K] O—
BARBELEEICRZAZDIZHL, #ESEAR
TROAM-TRAS. BHES ("R % @
¥4 DCT BB OBIHMEN K E <, (%] OZE5H DCT
BREDHRND OMHHMIEWIENOE y b L —
CTHBED, HELIYEEVEY FL—FTH
BELTH, THICRETEDBEY R L—2%T
HEltT B ERRBTHoEDEEZILNS.
i R DFH PSNRh 12425 SE HKA% 0.3dB LA T
DLz ELEE 7. "Robot1”IZBWNTIL, BEN
BLWTL—LIZBNT, RESE HFROBRERR
BomERnReohi. HIEL A Y% 1.5Mbps TH
BIELEEEOBETER6IIRT. RESEHRIC
BLWTTavZ /A4 APERBINTNS I ENHER
TZ5%. ¥#H PSNR &, 2% SE AN SE 21T
RNBEEITHART, 0.25~0.4dB BEDOHLMNED
537, "Baseball” B XU Robot2” IZBWTIE, i
FREDEBREIIBNWTHELRZERZRoN LS
7= &9 »Bageball” IZ BT B i AR DFEHE PSNR O
EiZFEAEFOTH 7. "Robot2"IZBIT 5, i
£ SE HROFEH PSNR IZ SE ZRHWNEWEFITH
~RT0.25~0.3dB BEDHLIZEEE o 7.

KIZ, BERSEHFRICBUIDEERATr—3 TNV
REBABNAT—F T NAROHEOERIZDN

(#3) : L OMFR L, FEICZROBVEROFIIFIET 5.



B 5 "Flower garden”iZB} 5 S{LEH O L8 (Normal). LB : #RL 1Y
500kbps IZ BT B S{LEHR (K #RHAR, H:#RAX, UTEE, T
BY : $h3EL 1 Y 1.5Mbps 12 BV 2 T B{LEZ.
Fig.5 Coding examples of normal method: "Flower garden”. Upper: en-
hancement layer 500kbps (left: proposed, right:conventional), lower:
enhancement layer 1.5Mbps.
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Fig.6 Coding examples of normal method: ”Robotl”.Enhancement layer
1.5Mbps (left: proposed, right:conventional).
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Fig.7 Coding eaxamples of normal and scaling method: "Baseball”. En-
hancement layer 500kbps (left: scaling, right: normal).
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Fig.8 Coding examples of normal and scaling method: ”Robot2”. Enhance-
ment layer 500kbps (left: scaling, right: normal).
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