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Selective Coding Scheme Using Global/Local Motion Information
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ABSTRACT

A selective coding scheme is proposed that describes a method for coding image sequences distinguishing bits be-
tween background and target region. The suggested method initially estimates global motion parameters and local
motion vectors. Then segmentation is performed with a hierarchical clustering scheme and a quadtree algorithm in
order to divide the processing image into the background and target region. Finally image coding is done by
assigning more bits to the target region and less bits to background so that the target region may be reconstructed
with high quality. Simulations show that the suggested algorithm performs well especially in the circumstances

where background changes and target regionis small enough compared with that of background.
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FM : Frame Memory,
L : Local Motion Parameters,
G : Global Motion Parameters ,

FM : Frame Memory,

MAS : Motion Analysis and Segmentation
S:

Segmentation Information

MC : Motion Compensation

TC : Transmission Channel
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Qg 77 ol A F R A AT W
2of) olste] o ZH Mol wehvElE b =0.078,
br=0.035, by=0001, 223 by=0.129%2 2H=dl,
o] A#AARNE zoom-oute] HAolF& AYd &
23 g 2908 o+ Urk 2L o)H e b2+ zoom fac-
toroll el AR E T by, br. 21213 by=0.129%: 4
| F(rotation effect)Z X318 panning &34 7]
Q&7 wwolrh HolE-g MAFsty A -3}
Z(subpixel)F A state]of stz of i s A Al
& ® 7Hbilinear interpolation)$- A}-&3Fvt. 1g 4
()9} (b)= zhz} "ol A dlsry] da s

a8 s A Y SRE 99
(a) A ol% B AF o] 4 Fig- 5 Reconstructed target region

(a) Before global motion compensation

(by dejol 5 WA o] 3

(b) After global motion compensation

21 4. o Fo] ] ¥ 28 6 Y
Fig. 4 Estimated motion vector Fig. 6 Reconstructed image
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%o Aod e A9 HWEE EASL AUk
ol A% E F&l, stvlel FAYS AHE W32,
Agaord 22 HEE Fol7] H8 HYolgH
Aol aghe o4 4 Uk

29 (5), (6)& zbzt Alekg e
B gan 448 Yz ded, 9948 4 %
st ALE & 7 Ak

E35 28 992 44% g3 (ping-pong ball)
o] A4S AdE Fdol d9SE st g Bty
Atk F 1M Aee WASGFBMA)Z -3¢
B} old el Aol FHAHFBMA), &3¢ By o
%0 Ao]lERAHGFBMA) W2l o & of4e] k&

lo
kit
b
o=
Ja
=

(a) small car

A+ FHS 2929 PSNR 3 HIE £8 Jeh)
NeH, B 294 MevE 7+ ARES Ve
3tk FBMAS® 795 A4 H g 4ke] PSNRo] v
9 FE&E Eedeh 2 ol Jhell 2} zoomolHt pan
o] WAl sl= g Aboll A global motion X AHS 81A] o
oA A Y B LANE ) Fo Aol A 24
o, 29EEe] FHE 8 oANEE 2 R
WA ekgh7] wjitolct.

GFBMA ¢] 7 %= FBMAG©| 1]&lo} PSNRo] wj$-
FAHAL, A WAt G4 A o] PSNRo| &
o]z A& 4 & Aok 2oy HEE g o
A= Alehst W vlsted A Fo] Bol Ho

(b) large car

(c) target region

3 7. Car 943 SBE 99
Fig. 7 ‘Car image’ and target region
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(b) Performance of target region

(a) Performance of image sequence
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(c) transmission bits for image sequence

12! 8. ‘Car 9494 2] PSNR @ A4 E
713 8. PSNR and transmission bits for ‘Car image sequence’
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ML/ [AY FH) PR E o] 4% AeUH B33} 7)Y

e ¢ F A% E, 29 7L ‘Car'e] Hg JA4 ¢
AA BHFA L BT o, 119y 82 ‘Car’
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SIM(la)2 7tz wj M el &) 253} ubale] o2 2§
& 999 A7 duder Fe Ao 2 AL
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28 719 Aol FEAA =auRE g
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dadel gae vl 9434 28 o4 F
IR=

=0
-y

TE B Aol A8 7 EBAste A9(g7 B2
g 2ol disi A AW R 1Y 102 32Kbit/s,
10Hz= o]& H44& F 333 4y 2342 ANz
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Performance
36
35T - 2
L - - -l /
34 ] ) Selective |
Y v (;) ' buli
’ . {b} 1 racket
m33 - > A / T 19 image
Z32f IR Y ! 1
ey . \ N .
______ N ’ lon- Selective
T st Sl L S k (1) & bl

N Ty (€)1 image
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5

8

020 10. 2] FAFdo) 22 F A9 Table tennis 47
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Fig. 10 PSNR for Table tennis sequence where several tar-

get regions exist

B/ —w— image o}

N Tasgaise .
43 N —& = Tasget(no) \ /
- 9- Backivel X
-~ Back(no}
24 I L L -
[} 5 10 15 20

Image sequence

7 9. Trevor V49744 2] PSNR
Fig. 9 PSNR of Treor sequence

H 1.PSNR 2 A4HjE
Table 1. PSNR and transmission bits

PSNR of| PSNR of required bits
reconst., |reconst., for
image(dB) |target(dB) | transmission
FBMA 18,21 20.64 1332
GFBMA 26.42 23.61 n2
SGFBMA(I) 26.5 28.71 740
SGFBMA(II) 26.6 30.15 832
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H2A$HEG AR
Table 2. Components of transmission bits

global local quad-tree| error
para, motion infor. signal
vector (target)
FBMA 1332
GFBMA 40 672
SGFBMA(I} 40 62 166 472
SGFBMA(II) 40 74 190 528
L

ko) quadtree7| M & A &3t A} LHES 7
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AE S 37 ojwolct.
7|>A}.O él-
¥ omEe dREe
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A AL obrA woAl Fy
H et
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Fta et 7 2(ADD) 7] 2
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