DEri=

=% 03-28-6C-9 gt E 288 =82 ‘03-6 Vol.28 No.6C
MPEG-4 FGS ¥ & 93
AtZtg o 7lute] MeElFd A7 W

AN A F e AR I A A F

Rectangular Region—based Selective
Enhancement (RSE) for MPEG-4 FGS Video

Kwang-Deok Seo*, Chang-Ho Shin**
Jae-Kyoon Kim*** Regular Members
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2 =8 AE MPEG-4 FGS (fine granular scalability) 4833} 718 FolAM, 4329 F84 2 &
Al 717 93 7ol A g4l (SE: selective enhancement) 71Ho] Zte F71 HIEgSY 7t BAE
anHoz dAse WES A B =84 Atste RSEZIH-S 71E9 FGS SEZIHe A F
A gAstE BEH Z7F FAE 2R As] AdA ted #2 ARE dudFed 7 do A
A 22 EE FoR Mdsts 7]&9 SEZIHE A9 (rectangular region) 71#E 02 MEstE SEZ|W
(RSE)EE WA olgA Foax SEZ e ALde] Hdo| E=E A AeEH] HESEE &

4 dth. 24, vIEHYA (bit-plane)F 3t UFS AgstE Algd HEEW FAF (CBS! constrained
b1t—plane scanning) 71HE& A&k oA FozA SEVIEAM A= vEHWY ANy S
ALL-ZERO 4£¢ F7t= g vES Z71 EAg H4T 5 ook 2dde 53, 7|&9 #£F SE7IH
of nia} Aetd RSEZIHe F23 &7 45 4449 shdo] SAEE it

ABSTRACT

In MPEG-4 FGS (fine granular scalability) video, SE (selective enhancement) function is adopted to
enhance the subject quality of the region of interest (ROI). However, it has the problem of excessive
bit-rate increase in the enhancement layer. We present a new rectangular region-based SE (RSE)
algorithm to significantly reduce the overhead bits resulting from the standard SE. The proposed RSE is
based on two new algorithms. The first is to apply the SE function to a rectangular region. By doing so,
we can reduce the required bits for describing the selectively enhanced region. The second is to use
constrained bit-plane scanning (CBS) to encode bit-planes of the enhancement layer. By using CBS, we
can efficiently encode the ALL-ZERO symbols that are generated by applying the SE. It is shown by
simulation that the proposed RSE can provide a good visual quality for the selected rectangular region
with significantly reduced overhead bits.
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Agate Aleyd Bl EHEH FAL (CBS: constrained
bit-plane scanning) 71 A-&3%t} o]& A Fo
X SE7IWd A 2 HEFHY A 71
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SEZ I &A4A
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o 712 AFAA AAE G4 23] ZolAlF
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E ogodgo] ZAH o] gt} ®g RSEZIHAA A}
£ 9 AdH g% FAHJYY 29 40111\‘]%2

,Rm FL990E MY
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(magnitude of shift-up in region Ri )

Li ' Ri olAX SEE &3] A4 nEFY
F0 B

(fgs_region_max_level of Ri before SE)

LM: FGS VOPo A SEE d&3}y] #o vEY
ISR AR (6

(fgs_vop_max_level before SE)

6)

Ly’ : FGS vOPol 4 SES %83 %9 u|=3
9 FHolzol N

(fgs_vop_max_level after SE)

Di : Ri 9 SE A&l (SE_level_distance from
LM for Ri )

= (Li+S1) ~ LM 8

Heget!
e

t

L
L
! R R —
1 2 3 4 5 6 7 2uEp
Ol
W/ | ARER B ERISED AR O| [Y:)
7| =8 tare SEETHEIEE
AL-AOLE
——— :CpoRPAIHEEPDIE
------- - FE RS I P

% 4. RSE 7|¥ X459 FGS HEHHA 725

2. 53t 34

D 1A s 2 SE7|Ho] 48 4 A4 9 g
g9 44 % ARG wEgdy gyl
AZF ) 24 4. 939 @50l 2+ FGS VOP
ol eig el (preprocessing) ﬂr** T3 2o
2},

a) 1

b) Ri

c) Si

2) 29A: Azt mESY Aol #Elulg
A4 94, DE ¥ dojx ARI —‘?‘Ei CBS
A 98 ot gy 22 FES A

a) Li

bh) LM

C) Di

3)3¢A - 4 stEEZ RSE 71 &3 533

Aol JEE MEAEY 3 HA (VOP: video
object plare) 3t R2d Mests @A, o0&
e ARl FGSY VOP e #7138 07 7]

=R
a) I,LM
b) ZF Ri (i=1 -, Dol gk, {i, Si, Di}, {(x
, (xi, yli}°ﬂ ﬂ AR 97)A xi= x'i- xi, yi=

y'i- vi & gvlsch
4) 487 - A vEgddE FAL (CBS)E A%
HERY sk 2 s AAMS AdEtE g
a) 4% AAA LT,

LT =
L,, for macroblocke {R }
{max{w, (L, +D,)} for macroblocke {R }
@
b) stsk ZA M LB,
0, for macroblock s ¢ {R;}
LB :{Si, for macroblock s € {R,}

5 5%A : AFE v EHH gig vEHE F
33 9A. LT ol A3 5 ALL-ZERO
Al23 LB olsld] &5t =& ALL-ZERO 4
E2 HEHH RasloA AR o)eid A
g ALL-ZERO HEE= 1 B ARE By &
A 99 A Jl& 5
o] 7} 3}

6) 6%7: durHel FGS ¥-33 AA4oe =HE
o} 7+t

HEE T3 S

3 B33t A3
B33 #A4L NEdoez o rled B3
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BEo] FGS VOP 31 Hn

b) R}, Si, Di}, =1, 2, -, 1

2) 297 Dol A dojR FRE o] g3t U EH
He At A stst AAM FEA LT o LBE 4
O 4 Q0e 3 47 F3,

3) 3TA DB RE YojA AA ARE o] &3}
53 B ALHALL-ZERO 4 E 50 #3
@E—E: Q3

) 49 A 2 Ri o "l HERHY AV E S
“}% w0} (bit-plane shift-down).
5) gyt Ql FGS &3 R ow s5HEo} i

4. AIFE RSE7IHY H& 4

1% 4% AYHERSE 71H o] A E45HAE AL
HEYH B33l A A== (eliminated) ¥ =3
A BEE AR AT A7 E AN A
ol X 2709 Atzrdd RI1, R27F AeEEAx, 2 o
Ao vEg o] 3AZF, 2AEH M g4 d 4
Soltt, ol duE B33 AAE A dye
ofefj o} Zrf

1) 194!

a)l=2

b) R1 =(2, 3), R2 = (6, 6)

¢) S1 =3, 82 =2

2) 2¢A:

a)Ll =4 12=3

b) LM = 4

c) D1 =(LL1+S1) - LM =3, D2 =(1.2+S2) - LM =1

3) 3gkA:

a)l=2

b) LM =4

¢) (1,81, DY) = (1, 3,3), &1, x1)=4(2, 1),
S2,D2) = (2,2, 1), (x2, x2) =6, 0

4) 4%A:

LTG) = (4,7,7,4,4,5 4
LB(G) = €0,3,3, 0,0, 2,0

A7 je 7 2R EE HA ¢A4E JERi

5 59A: ™ 4olx Afdez  FAE
ALL-ZERO 4% E5E5& AYsty sEFU B
337 E A 8e

640

6) 60Al: ARk FGS B33 #Ho ¥E
o} zte}.

5 A<t€ RSE 7199 78 2 A& w4y

At JHE FIdIr gaMe JE
MPEG-4 FGS $ &3} Al~"oA RSE7|Ho ¥
23 75 2338 5ol Frlr FHE ok §
ohoupek A RSEZ A Aol®l Az Ao g
e ol @I BRIV FGS HEAEF T3y
o] slojof gt} o] & fisfAE HE3E HEXE
"ol +x2E H9sh= MPEG-4 FGS HEXEY
T (bitstream syntax) ol4] Q¥ 7} 4 Hojo}
ghe},

1) FGS VOP #t] +% (header syntax) &%

RSE 712 7zt g e Azt o (rectangular
regioin) ¥ 92 A& H 22 FGS VOP 3ld L &5
AostE oA MEE go] F7IEHJok F
ool F 1M #& FAE FAE FEEO
o o P FEES 9nj 230 R3E B3
A A 3aAd HFAE Aol

(s

jid

% 1. FGS VOP #d F&24 %7} H& 38

No. of | Mnem |Rem

FGS VideoObjectPlain( ) { . .
bits onic |arks

fgs_vop_selective_enhance-

1 bslbf
ment_enable
if
(fgs_vop_selective_enhance-
ment_enable ) {
b ive_enh -
number_of_selective_enhance 3 |uimsbt| 1

ment_region

Fgs_vop_max_level before SE 5 yimsbf| LM

For(i=0;i<number_of_se-
lective_enhancement_region; i++

) {
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A7 Abzkg e vinte] WA vy

selective_enhance- i .
.. 3 uimsbf| 1
ment_region_index

shift_magnitude_in_region 3 uimsbf| Si

1 ti h -
selec 1v“e,en ance 3 bsibf | Di
ment_level_diff

mb_start_x_selective_enhance-|{ _ .
177 | viclbf | xi
ment

mb_start_y_selective_enhance- - .
177 | vielbf | yi
ment

mb _ x _incr e - .
. 177 | viclbf | xi
ment_selective_enhancement

mb _ vy _inecre| _ .
. 177 | vielhf | yi
ment_selective_enhancement

}
}

M FGS A2 8% st SE#A 78& AAS
o} RSE 719 A8& 9’131] FGS WA= EE 3¢
M AAHE FE L4t £ 204 g 2
2 EANHE TEFEIL

2 FGS 2R EF FEA Ay He £8

No. of| Mnem
fgs_macroblock() { . .
bits | onic
if ( fgs_vop_bp_id < 2 )
fgs_cbp 1-9 | vlclbf
If ( fgs_vop_selective_enhance-
ment_enzable==1 ) {
if ( !mb_shift_factor_received
&& none_zero_macroblock )
fgs_shifted_bit_planes 1-5 | vicibf

If (fgs_vop_coding_type!="1")
{

9 FRAN F7hE 2 2B 2ol ouji v

L_

nﬂrlfiéi.&;go{x_@o;jgozptlrmlﬂ

(Remarks)&ell ZAIS vle} o] 280M Heo

7h vl gk gt )N TE 249
& MPEG #FA AHEEE C-2oje ¥
A& win E, W, Lis FGS VOP +8 &9
SE7IR & ANgkeh ub AvH13) Lig) 7188 59
ol A st o %—ﬂl o] AA7F A7) dekA ek
= 5A4% 222U E A% 8N FEE

L8428 %%8 “JEUP st e 0]%6}04

g szwo IR AT AT 8

o

% H}El—og }\-]EHPH ﬂ/x}y]tg.% A3 +E&

2) WAEEE Fo TF (macroblock level

=

syntax) &4
Aetd RSEZIH-E 7z swol A Atz ey 2
8o H7] uiol, 71&9 SE7|HelM A1 &1
AZEE d SEHdW FEL BIasA Ao wa

}
if ( interlaced==1 ) {
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