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objects.

Original - .
image '"’( Motion vector calculation |
I
Global |‘*——<{ Global motion estimation |
I
. I
motion |__| I

ir_; Provisional sprite generation |
,—*-’{ Foreground object extraction

; [

J Final sprite generation |

v

Background sprite

Foreground object

02 200000000000000000000000

Fig.2 Outline of two-layer video objects generation
algorithm.

goodoocoobboboobboooooooo
GMOOOOOO0OO0OOOOOOO0OOOOOO0O0O0on
gbooocooocoobooo

goooooboooooboooobooooboooobo
gbooobooobooboooooooboooboobooo
GMOOOO0OOOoOOoGMOOOOOOOOOOOO
gobooooooooooooboooooobobod
gobooooooooooooboooooobobood
gobooooooooooooboooooobobod
gobooooooooooooboooooobobod
gbooobooobooboooooooboooboobooo
gbooobooobooboooooooboooboobooo
gbooobooobooboooooooboooboobooo
gbooobooobooboooooooboooboobooo
goao

2.1 GMUO O

gooooboboboooooooboooboooa

760

(a) Provisional sprite.

! __#—
Y

Phovisional sprite
median

(b) Final sprite.

Background images

T

X

Fine sprite by over-writing

03 Xyrooooooooooooooooooono
Fig.3 Alignment of images in XYT spatio-temporal
field.

oooGMUIOO0000O00O0DO0OoOOoOooOoOOoO
0[l2J0000b0O0obOooobooGMOOODOoOO
gobooooooooooooooooo

010 booooooooooooooooobood
gboooooooo 00000000000 yOd
goooooooooooooboooooobboo
oooooooooo

020 0Dooooooooooboooooooboboo
ooooooooooooooooeGMOOOOonO

gboooooo

0000000000000 GMODO0D000000
00D0CGMODODOOODOO0O0O00O00GMOOO
000000 GMOOOO

2.2 000000000
00000000000000000000000
0000000000000000000 (40000
000000000000000000000000
0000000000000000002000000
0 3000000000000000000000
000000000000000000000000
000D000000000000000000 GMO
000000000000000 (z,y,¢) 00000
000000000000000000000000
0 (z,y) 000000000 () 00000000
000000000000000000000000
000000000000000000000000
0000000000000000000000000
000000000000000000000000



000 MPEG-4000000000000000000000O00

gooooooooooooobooooooboobod
gooooooooooooobooooooboobod
gbooobooobooboooooooboooboobooo
gbooobooobooboooooooboooboobooo
gbooobooobooboooooooboooboobooo
oooooooooooooooeGMObOOOOOO
gbooobooobooboooooooboooboobooo

goooooooooooooOoOoOOOOOOOOO00

00000000000000000000000
00000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
00000000000000000 GMOOOOO
000000000000000000000000
0000000000000000000000
2.3 00000000000
00000000000000000000000
00000000000000 2000000000
000000000000000000000000
0000000000000000000
2.3.1 000000000
000000000000 GMOOO0000000
00000000000000000000 DOO
00000000000000 DOOOOOOOO
The 0 2000020000 TOOODOO0OO0ODOOO
00000000000D00000000000 20
000 700000000000
2.3.2 0000000000000000000
00
00000000000000000000000
000000000000000000000000
0000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000 400000000000000
00000000
MPEG-400000000000000000000
0000200000000000000 [3],[13]00
000000000 alphar, 0000000000
00000000000000000000000
000000000000000000000000
000000000000000000000000

(b) Most coarse shape
approximation in
MPEG-4 shape coding

PN
|

(a) Original shape

/
N
Approximated shape

\ Bounding box

(c) Initial approximation  (d) Extended approximation

i ;\»

Final shape

04 ODO00O0O0O0COOOOOOOCOOOOOCOOOO
Fig.4 Macro-block approximation for foreground
object shape.

0o0o0o0o0oDO0oooOoDoOooooooo
00 4(d)U0000O0OMPEG400000000O
00000000000 4(b)00DOUODODOO
goodoooobooboooooooobobobboooooo
gboobooobooboooooooboooboobooo
gboobooobooboooooooboooboobooo
gooooooooooooobooooooboobod
oo0oooooo 4(gg000O00O0OOODOOOO
04(d0000o0o0ooooooooooooon
00000o0oooooooooo Thhy OOO0OOOO
gbooobooobooboooooooboooboobooo
gbooobooobooboooooooboooboobooo
gbooobooobooboooooooboooboobooo
gbooobooobooboooooooboooboobooo
0000000 The (The < Thy) OODOOODOOO
oooooooooobooOoooboooboooo N
gobooooooooooooooooooobood
gooooooooooooobooooooboboOod
gooooooooooooobooooooboboOod
gooooooooooooobooooooboboOod
gbooobooobooboooooooboooboobooo
0000000000000 MPEG4000000O
gboooooobocoobooboooobo

761



0000oOoooooo 2001/5 Vol. J84-D-11 No. b

2.3.3 000000000000000000
00
0000000 ThOTh, 0000000000
0000000000000000GMOO0000
0000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000000000GMOO0O
000000000000000000000000
0000000000 ThhOTh, 00000000
000000000000000000000000
00000000 5000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000
00000000000000000000000
000 Vingy 0000000 Vi, 00000000
000000000 Vimep(i,5)0(i,) 0000000
00000000 1000000000000000
000000000000000 20000 7000
000000000000000000000000
00000 Cmep(i,j) 0000000000000
00000 Ci, 0000000000000000
00000 Thy 0 CmixD000000000000
000 Thy O Thy 0000D00000000000
000000 Thy=Thy/200000000000
0000000 The O Thy 00000000000
0000000000000 Viep(i,j)=10000
000000000000000 MOOOODOOO
000000000 Ths 000000000000
0000000000000000000000 Thy
O Thy O Thy = Thy + kstepd Thy = Thy /2 00
00000000000k, 00000000000
0000000000 keep=2000000000
000000 Ths D0O0D0000O000000000O
000000000000000000000000
nfufalulufslufalsl
000000000000 “Stefan” 000000
000D0D00000D000000000000000
000000000000000000000000
1/100000000000000000000000
000000000000000000000000
000000000000000000000000

762

Calculate C,,, (i, /)

Th, = Cpn Thy = Th, 12

[ (Conp G ) 2 TH YV, G ) =1]

Yes
if (Count(V,,,, (i, j))/ M < Thy)
No

if (Vo (5~ D) =1UV,,, (i, j+ ) =1
UV, (i +1,7) =1UV,,(i-1,/)=1)
if (EG,j) 2 Thy)V,,, (1, ) =1

“-..l...-'-’

if (Count(V,,,, (i, j))/ M < Th
No No
S

Yes
Th, = Th, +k,,,Th, = Th, /2

)
End;

Voo (s 1)
End;

05 ODOOOOOOOO0OOOOO0OO0O0OOO0O0O0O00O0
goooo
Fig.5 Macro-block approximation algorithm under
constant foreground ratio.

gooooooooooooobooooooboboOod
gobooooooooooooboOoooooon

3. MPEG-4U0000OO

00000000000000000000000
00 10000000000000000000000
0000000000000000000000000
0000000D0000D00000 [4,[5],[11],[12)0
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
00000000000 000000000000
000D0D0000D0000000000000000
00000 10000000000000000000
0MO000000000000000000000
00000000000 000000000000
000000000000000000000000
00000000000000000000000
0003.100320000 1000000000



000 MPEG-4000000000000000000000O00

01 MPEG40OO00O0O0O0OOOOOOOODOOD
Table 1 Video sequences used for MPEG-4 sprite
coding experiments.

Video Type | Frames Content
Horserace | SIF 150 pan, two horses and a car
Soccer SIF 150 pan and tilt, several players
Athlete SIF 150 pan, a couple of runner
Stefan SIF 150 pan and zoom, a player
Board SIF 150 pan and tilt, a border
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Fig.6 Foreground ratio and coding efficiency under

sprite mode coding condition. The ratio of
coded bits to one of MPEG-4 normal coding
are shown.
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Fig.8 Examples of coded image under QP = 12 con-
dition (“Horserace”). Upper: normal mode,

lower: sprite mode.
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Fig.9 Examples of background sprite.
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Fig.13 Coded images under 128 kbit/s coding con-

dition. Upper: normal mode, lower: sprite
mode.
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