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ABSTRACT

For moving image coding, the variable size of region coding based on local motion is more efficient than fixed
size of region coding. It can be applied well to complex motions and is more stable for wide motions because
images are segmented according to local motions. In this paper, new image coding method using the segmentation
of motion vectors is proposed. First, motion vector field is smoothed by filtering and segmented by smoothed mo-

tion vectors. The region growing method is used for decomposition of regions, and merging of regions is decided
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by motion vectors and prediction errors of the region. Edge of regions is excluded because of the correlation of im-

age, and neighbor motion vectors are used for evaluation of current block and construction of region. The results

of computer simulation show the proposed method is superior than the existiig methods in aspect of coding ef-

ficiency.
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Fig. 3 Block order for segmentation.

@A 0:FAF @AM o what 28 354 3ho] FH B B
g M9t

SA 1: 88 Beoll thal x2zioll stod AFg @

©A 2: 54 B Boll 18 % B3 B B3] 24

473



WELHE e '97-3 Vol.22 No.3

(START)

MVe Be &3¢ &3¢ HE, MAE: Bo 282 MVool dlg o2 93
MVy: Bi 39 3¢ e, MAE: B, 82 MV,ol thg % o1
MVy B, £99 2 #E], MAE: By $89 MVool B3l oZ o3

N
B S
MAE" /(MVg)<T, N MAE"»(MV)<T, N
MVoe=MV;=MV3 > or or
| MAE\-MAE'; | <T: | MAE,-MAE" | <T B
Y \ .
\///
v
e
MAE'z(MVh
or jmm’
| MAE,-MAE’» | <T%
’ Y
. S
3M 94 WE 270 49 "W} =8 99 Ay
MV} o &0 2} 744l MVl ol & e xp HAl

Last Block?

O# 4 ARAS Yo 3EE

Fig. 4 Flowchart of the proposed method.

474



WX/ EHY HEe Aot g8 vhd 88 $94% F13%

HEE F4g8ch A BYo] BF 72 £3
d HeE 2o shite] Eeeoz HEAR
o}, @4 628 7ir}.

@A 3: 88 Bl Y YEE 47 £¥ By, Byl
HEAA dHe 23 WEo AF g5 2
2o} vl el F BE O oF ) Ao
7b LA olEtolA F BYE §¥ Bl ¥
A7 G4 622 7ot

@A 4: 28 B9 239 HEE £ Bool 3 A7
o}k B B9l o3 Q39 ol uliLste
W R E A HY 2gde] god
B2 Bol 4@ 72 &A 622 T}

B4 5: 29 B9 39 HEE 88 Beol 38AY
th A& exte AolE M3t WY AR
& A4 B 2ol 2ow £ BE
e Bol| A7 2 dAl 602 7}

A 6 B Y HEst & 08 7
(=S

P £l g PP @ Fonv HEgse W
W ks BYER 58 A% s 93
FHA FHY A A S eAE P £F FR
g ojgdrt. 2o FHshe oM @A 33
@A 49 SME vEE 999 2L e BEE
2 Hu AAHQ K535t & FHAME E Aol
7t A2, ole A= WHEste WEe Ad9dd 9%
el & ole wWel wet AgatA B v 3
HE gol 7A4E & vk e A3 4942 ¢
ool Rgg AYA HEZ o] AEHOE AFA
Aok @k 29 4= ALY e =T

V. 4FE Aol R HE

HFEE] Al g8 o]l MPEG(moving picture ex-
perts group) A3 EF 442 “Football”, “Popple”,
12)3 “Flower Garden” §°] AH&-H<%lt}. “Foot-
ball"2 el AR oz Jds A iR 2
Fut 4EE Bo| T3 Fdoln, “Popple”S i
Aol =3 X FA T FHAH A &3
9)o] gle GAtoln, 28] 7 “Flower Garden™ & 7}u
g}o] sl J(panning) A4 o2 FAH Fiolch A

P4 AZTEL ZF CCIR 601 &<l 4:2:29] t]=]
g A32 HE A% Yo 43 AE Cb, Cr2 745
o] k. ¥ AEHIHLE IHE AZIY)HE dde
g2 g A NS 25 84 FAinterlaced scan-
ning) g N&oj7] Wl F5 UA Y=TN AZFO
2 ¥7Hinterpolation)d}s] 42} F=AH(progressive scan-
ning) ¥ el Z ulRo} TYeoz A} B
o] AH-¥ ¥E & MPEGY 94 s34 s ¥l ALS
He 127 gE(13]8 Ao 989 Alge 29
56 ®Qlch dHe ALRE A AV)e 720480
o, 1Y 62 B AlEdoldelA AL AG4E
ot}

-121 0 | 140 | 256 | 140 | O | -12 |/256

O3 5. B3l AHEE U
Fig. b Interpolation filter.

(a) “Flower Garden” %4}

(b)“Football” 44

475



WEEESERLEE '97-3 Vol.22 No.3

(c)“Popple” A4

a6 9 9y
Fig. 6 Original images.

B HFE AlEH o)A A WA =YL oln|
B=oe] ma g vimed gy 7HEE L F WA
ZYJFE 1SZYY S Aeadt 99 £EE 7
dote 49 98 dxo FAHL8x8 Y 272
49 FHE ¥ FPAAT SAY HAFY 4
Z 9z} 8x8 A 7|2 MPEG-2¢] TM43 8l & DCT
HEtE T3] Y FHL AYG gAY & ALE-3)
3, 94 #M9E +15pel/frameo]t}. 7hE Z7] 4
of the 27t FHE quadtree FEl2 T4 5t A4
ot A4E 23S o E WY viastr] A8y 8x
83 16x169] g 5 A7) o s FaE
#[31e) 7hd Z719 WY, 28 99 £ 9§
Aerg Wy & Agsiacl Kim 52 B33l 4%
e 71& B8 A7E 8x8% 3 MEZHS] ANE

AR 79w mel 492 shart.

ko
oX
¢

BRItk 19 794 BE uie} o] Ay A8 3
7HA 4 BRA FHole BAEE 49| £
HE JSE ¢ 7 Ut

H 1~ 394 FI_.Gn& “Flower Garden” g4},
Ftball& “Football” %4}, Popv= “Popple” 948 7zt
Zt gt} 12 ¥ 78 9249 PSNRE g
Wi, 28 7 ZY Yol 248 499 A+ E 8
AlstH, B 32 7Hd B8 Arie g 2ot ARE
vebdic Kim 59 9o M= 889 A7 s
AEZNE 7L, G4 &) s o e

476

(b)“Football” &4

(c)“Popple” 9%+

O 7.99 $89 el gy
Fig. 7 Segmented images.

o7 dole] quadtree FEfol thall AEZHE 3t
& Ao 58 F3 44 ¥ HRE AR of
o) ARE-E 42 g3 o



B/EAY WEld 498t o8 St ¥ 9% ¥ 33

PSNR=10xlogio (255*/MSE)
Entropy = — Y. pli)xlog, pli)

[dB]
[bits]

o714, MSEx- 9443 B7d d49 44 AT
L], plijs 499 A7) tig &l

H 1,239 2% A7 % wye] v g2
16X 169 &gt A f-olt}, B d 318 ZHA, 7+
At 999 28 71 7Y BE& 8x89
2% A7)9 A$-o|th E 19] PSNR ZHA 3714
WA HlEtA A 94 25 1dB oW 2 v &g
A#}E Borh “Flower Garden™3} “Football” g4
16x162) 2% A7)0l 21§ 73 ¢7} “Popple” 94
B ol oJg Wygo] FAshtnet 9% A
Vet Sloy A AH o2 FEEA] 28 A4
£o]3, Kim 59 W& A@A 3y 7|Z2dA 5
e F7F Axe] A#E JEIY. 99 2EE
Hgshe Wy 53 72 7k B9 A9 S o
oA e A9 +£& FUHAIIE AR 3o F)

O A %
438

tu ro rlo

vt AMAQ AL uA B A1 A9
28 FAHEE JAZE 233G

E 2004 B9, £AY 33 & st EH9(FA)
9 & 2 8Y AV|9) A-¢ §x8 A7 =g -
o)} 54007) 16x16 Z7lo|W T YF 135072 ¢
AE, oo dg &Y e Afo] Easdirt
g B o5 Wy Ao B8 shre 1A
2y A9 A5 vzt BF FHA 2AF 3l
o}, vl 3 AAE 2 16x169] 24 379
A% B49 949 ol A7 H$-E vEEH, I
o Bgo] o3 A7t oF 400794 110078 H =7}t
2 HAA FAd= o] 2AY HEE AT o 3
R HEE AGE 4 At

H 34, 949 2o & 4P Yo 49y
Az)of) g F7F ARy ol B Ajge o] delA
et ¥1ERE AT oF 1400 B E(0.00405
bits/pel) FEolth ey AN 999 7} 2L
A A9 ALEY JFHOE e A7 w&o

H 1. 59 93] PSNR (dB)
Table 1 PSNR of the reconstructed images. (dB)

1A Azl g Uy
frame

L

8x8 A7) 16%16 27)

Kim 59 #4(3]

4o ¥go Py

Fl_Gn|Ftball| Pop |Fl_Gn|Ftball| Pop

Fl_Gn|Ftball| Pop

F1_Gn

Ftball

Pop

30.626{30.992
30.523|29.076

2 32.348|28.015]28.705|30.620
3
4 129.868|27.864
5
6
7

30.956|28.06326.916|29.302
30.152(27.45125.780|28.541
30.500(26.71724.426|28.871
31.244(27.700|24.412|29575
30.896|27.69624.643|29.246
31.112|27.888|24.854(29.450
30.040|27.822|24.575|29.382
31.460(26.812|24.984(29.779
11 |27.818|27.526/30.699]26.242|25.012|28.849
27.901(27.450|31.413[26.301 | 24.943|29.905
30.912|26.778|31.204|28.445|24.454|29.341
31.475[26.317{30.913|28.838(24.292]29.292
30.036]26.329(31.193/27.820|24.305/29.713

28.977126.426
30.539{26.467
30.452126.761
8 [30.739{26.980
9 130.798]26.708

28.46927.487

27.345(28.520{30.631
28.063|26.684|29.566
27.307(25.598{28.924
26.407(24.205(29.041
27.177(24.205|29.881
27.145124.662|28.885
27.154{24.685{29.472
27.333(24.147{29.675
26.351{24.429|30.204
26.152|24.831|28.625
26.102{24.074|29.555
27.092{24.147{29.656
27.252(24.804|29.051
27.226|24.350|29.330

28.644
27.748
27.257
26.276
26.530
26.586
26.311
26.193
26.115
26.186
26.381
27612
27.200
26.745

27.342
25.901
25518
24.456
24.370
24.762
24.801
24.150
24.628
24.349
25.107
24.385
24.174
24.204

31.255
30.195
29.734
29.545
29.832
29753
30.110
29.787
29419
29.566
29.456
30.014
29.556
29.460

29.938{27.369|31.009|27.558|25.164[29.419

27.008)24.953{29.464

26.842

24.868

29.834

477



BEEESER L '97-3 Vol.22 No.3
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Table 2 The number of regions in each frame.

24 alel o U b zolel ol wy
f?ze 8x8 27 16%16 271 | Kim 59 34031 | 99 Lae]
F1_Gn{Ftball| Pop |Fl_Gn|Ftball| Pop |FI_Gn|Ftball| Pop |Fl_Gn|Ftball{ Pop
2 5400 | 5400 | 5400 | 1350 | 1350 | 1350 [ 1202 | 945 | 987 356 | 849 223
3 5400 | 5400 | 5400 | 1350 | 1350 | 1350 § 1225 | 1027 | 660 | 501 | 88 | 260
4 5400 | 5400 | 5400 | 1350 | 1350 | 1350 | 1169 | 1093 | 1067 | 534 | 891 267
5 5400 | 5400 | 5400 | 1350 | 1350 | 1350 | 1180 { 1233 { 1020 | 586 | 901 278
6 5400 | 5400 | 5400 | 1350 | 1350 | 1350 [| 1229 | 1260 | 1058 | 603 | 928 | 259
7 5400 | 5400 | 5400 | 1350 | 1350 | 1350 | 1207 | 1235 | 655 691 937 246
8 5400 | 5400 | 5400 | 1350 | 1350 | 1350 | 1218 | 1264 | 626 590 | 982 252
9 5400 | 5400 | 5400 | 1350 | 1350 | 1350 || 1242 | 1302} 1088 | 618 | 1025 | 245
10 || 5400 | 5400 | 5400 | 1350 | 1350 | 1350 § 1240 | 1404 | 1087 | 555 | 1158 | 271
11 5400 | 5400 | 5400 | 1350 | 1350 | 1350 | 1240 | 1244 | 1081 | 690 | 867 260
12 15400 | 5400 | 5400 { 1350 { 1350 | 1350 | 1130 | 1184 | 956 516 | 1092 | 273
13 | 5400 | 5400 | 5400 | 1350 | 1350 | 1350 § 1200 | 1114 | 987 514 | 1124 | 276
14 15400 | 5400 | 5400 | 1350 | 1350 | 1350 | 1176 | 1269 | 908 | 587 : 914 | 233
15 | 5400 | 5400 | 5400 | 1350 | 1350 | 1350 | 1248 | 1233 | 911 628 ¢ 960 | 275
o | 5400 | 5400 | 5400 | 1350 | 1350 | 1350 | 1208 | 1201 | 935 569 | 964 258

H 3z =Yg 7t AR (bits/frame)
Table 3 Overhead information in each frame.

oA Azl g% wy b Azl o] F Wy
e ks 2 1616 7] | Kim ¢ %[l | 9 vge 2y

FI_Gn|Ftball| Pop |FIL_Gn|Ftball| Pop {Fl_Gn|Fthall{ Pop |Fl_Gn{Ftball] Pop

2 0 0 0 0 0 0 | 3523 | 2563 | 2296 | 1420 | 1180 | 1020
3 0 0 0 0 0 0 3527 1 2742 | 2016 | 1636 | 1296 | 1204
4 0 0 0 0 0 0 13527 12927 | 2291 | 1568 | 1340 | 1132
5 0 0 0 0 0 0 | 3536 1 3026 | 2399 | 1532 | 1488 | 1312
6 0 0 0 0 0 0 §3680 | 2972 | 2383 | 1512 | 1556 | 1308
7 0 0 0 0 0 0 §3638 13036 | 2116 | 1628 | 1388 | 1228
8 0 0 0 0 0 0 3686 | 3069 | 2033 | 1592 | 1564 | 1212
9 0 0 0 0 0 0 3702 | 3164 | 2393 | 1552 | 1516 | 1196
10 0 0 0 0 0 0 3642 | 3260 | 2283 | 1600 | 1636 | 1272
11 0 0 0 0 0 0 3699 | 2929 | 2308 | 1635 | 1313 | 1250
12 0 0 0 0 0 0 13675 | 2917 | 2176 | 1543 | 1472 | 1129
13 0 0 0 0 0 0 |3579 | 3014 | 2326 | 1595 | 1585 | 1269
14 0 0 0 0 0 0 136833059 | 2169 | 1596 | 1526 | 1173
15 0 0 0 0 0 0 36833039 | 2195 | 1554 | 1356 | 1254
S: g 0 0 0 0 0 0 3627 12930 | 2242 | 1569 | 1444 | 1211
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Fig. 8 Transmitted bits for “Popple” image.
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