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Abstract
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This paper presents an efficient fast motion TREE 2 BN AT 993 ¥ 99, vE ¥
estimation algorithm and image segmentation 5 AloloA 2e AFAAE AR YLD ol
method for low bit-rate coding. First, with region AASE ¢85S Y F 9. P ITU-TY
split information, the algorithm splits the image H26x Al93 MPEGS Wi £e 4% EFEUE
having homogeneous and semantic regions like face 3 AAAdE AAGEY 23d #4738 (motion
and arm regions in image. Then, in these regions, estimation)$, 713 434 L AAs=H DCTH

We find the motion vector using adaptive search
window adjustment. Additionally, with this new
segment based fast motion estimation, we reduce
blocking  artifacts by intensively coding our
interesting region(face or arm) in input image. The
simulation results show the improvement in coding

performance and image quality.
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€ 4EES F3 Fe HE SdX FHHE B3I
8717t ol 53 AAez zAfe] aFHE
st 25 dold FEEL A A A

7 A B
g, HE dE Aol #EFH 40 AAE AAS=YH
Zv8 4ol B35 3 (variable length coding)® A}&3t1
ok sk A g ge] FAYE A g
dx B]’:—(full search algorithm)2 2-& A3 53
AlHE ez §n, DCTE9 &% 7¥Hblock based)
] ‘E S P3H BEE LS (blocking effect)d &
g e ‘534 b oevtdd. gea] B U2 23535 5
€& 947 93 3mE& 23Y FAH(fast mostion
estimation), #ol&3 71t R F 3 (wavelet based
coding), ¢/v]& 7|9t ¥ & 3l(semantic based coding),
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49 2 7wt B &3 (segment based coding), A

719 B35 3 (object based coding)F el AF7F ol

tH11[2).
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1. 99 &%

He FYT B L&Eok dAAME dF I4
o] 213 )7 (background region)eZH8 FA4Y
o] ¥t} 2& 7 (foreground region)g ¥3t g
A7k 235318 PstE R A A AdeA
v} AME AL 223EA F3]M4]

2 =RdAE Az Hasielst Be I8 A
fAxo EXo] WA Al dFTRE, VMEFELR
ZREgE Yo FHdly YFFIA F F o 99
= dzdys) & 998 FEigen ¥9 £ o
Ae AR LnAF FAHAL ok 2¥H 2o

r Input : Head —and- Shoulder image J

|

‘ Frame difference I

i

rMotion Information l

Color segmentation

|

Density Regularization

|

Luminance Regularization

l

Output: : Segmented Facial and Arm Region

2% 199 £Y 41ndF

AN AP LFHE SeEORINE 2522 %
Hddg &4 Wt 2ol Fadme (WL A
o AA AL A G @ BT @A 524%1
An, AT F4PBE ol EAQ

2.1 BEE o] &8 £ (Color Segmentation)
AAA BAZ 99 gate AR ANFQ Cr, Cb

& ol g3td H44E X AAS —’?‘—%3}7\ 18 3.

Y 0.299 0.587 0.114
( Chl=1|—-0.169 —0.331 0.500 ]( G
Cr 0.500 —0.419 —0.081
0,(x,») =1, if[CHx, MR CWx, )R]

0, otherwise

Z Cr, Cb #tol Aol 2 A& ) (respective
range) ol EA3HE 44 ez w3t

22 2 24L& ol 4% ¥ (Frame Difference)
7 Q9ge] 2P AANREE AAE 992 ¥4
sjo] A9 glemz F YR A FAE o83
o wAoRRE Alge 4T BE XFEAE 98
A7 244 2 & sdrh

3&4d FA/NWE 18T £

A ggerrd FHN Q9 gatel F 6 $H4
o] e gde Py fAsd AU FAIYE o
g3th

24 2ag g9 A 3HRegularization)

A28 dQo1A el noise AASH ALY THE A
o RE2A WHE olgsd AN AFANS
A7) A48 2E2A geHE gl 4% 2o
waq Aol Wb AAWANE RES AR

r=R,, if|FD(x, N<Th

r= Ry, otherwise , where Ri2R;
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1. & F(Classifying Block)
2. 94 999 44 % BMA 8
3. A A 34 (Update the Threshold)

4, B 43 92E o4 B8 R 43

o EEoz 23U,

1. 289 49823 & A9 EAse 2%
(Static Block)

2. £EHA & 999 A8 = (Active Block)
3. SBfA4] ABY9(CB)LE £+ ABY YA SBY
H(CB2)22 WA HE ¥2E(Change Block)

32 ¥4 999 4% % BMA +9

SBst CB2 99¢ dlaldde g4 94L& A 44
&9 (SB:w/4, CB2:w/2, w &3¢ HEe Ao H9
Z7] g, ABS} CB1 499 Wl g4 998 =

A 47A(AB, CBL:w) 3t &3y F3 F@d+
MAD(Mean Absolute Difference)& ©]&3 £& %
+34d F4& 5336

MAD(i,5) =

M§<N ’Zlo Ig:)ll,(x%— m,y+n) =L (x+m+i, y+n+t)l
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Reference frame

second T
search area
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MV7E R WA G999 AAE sHeiE 5 ouA
g es olgFslq FAY FHEL FIYPI} F
WAl MVZE & A G499 o AAel Ad &34

& 244 E YR SMVe WY e Fato
H% MVE =t}
33 QA A 2=
A WA SN EEHAY 2550 W Qv
A At YARS N2 +A8
V. 2o A

E doAe Add d9EE 7Y Y 547
Y 4nFS o]8de Hal G4l HgH we A
HATE AAF. 2o Ao ALE" FAL 360X
288 9] “salesman” AlfE2 30Z#HYF} "clare” AlBA
0ZH Y-S AHREF Y
a3 9B 4 A da g Yy
At @ e Ad sdUA, THA =LY
“salesman”d2ol™ ()& F TN 2} Gitolrt
(de & 98dM F d ¥ gL »EL 27
Aatd FAY FHE & Aoy (o) LVARE
A o) gst BHAGE FEF JF A FAo)
o 28z feEe 200MA frame "clare”@4e] E3%
& JEIR R
2k G edAE 3890 A e wWAGYAA
ARG g 323 4938 B 7 glen 328 A
BAdgdoME $2e BHAGYGA I & FHA
2ol ®ol &L (DFAANN BHE 571 Yok
@F4e 2 947 29 AR, Alge 4448 F
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7 ool nrh 3HY Y 332 ¥ A3 4B
d4e nazEn (Dc Mos@m-g— 55 d9e
WA gelA ol BES A% 942 Uehl
o},

29 3 g 9AdE A 9234 5th 244, (b) 7th

ZHq, (© F Zad A F4, D +4Y =4
44, () 28 94, (D 20th B35 3&)

E 1. ASBMA #3827

Test #3F PSNR(dB)
Sequence | FSBMA | ASBMA
Clare 4564 45.17
Salesman 42.06 41.32

Elolt AL LnEFE ol&3d 335 3
3}9.‘1% o} Axg FSBMASH vl wst@ot. Atd &

ZEol A d9ge FHAFUE HrG “clare” AE2
°] 49 PSNRo] 0.4 [dB), "salesman” A]@29] A$
0.7 {dB) Z&3t4l.
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