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Abstract

MPEG-4, anew audio-visud coding standard has strong compression toals, such as sorite coding. We have focused
on sprite coding and proposed “ Sorite Mode’. In Sorite mode, video sequence is divided into foreground object and
background object. Foreground object is compressed usng MPEG-4 object coding, while background object is
compressed using sprite coding. Sprite mode does not dway's adopt any video sequence such that images having il
cameramotion can be compressad in enough quality in low bit-rate. So, in this paper, we devdloped new MPEG-4
video encoder using sprite coding , VideoESPER , which means Video Efficent Sprite aided EncodeR. In Video
ESPER, multi-mode coding is newly proposed. Video shat suitable for conventiond coding method is coded by
norma mode (conventional method), while video shat suitable for Sprite coding is coded by sprite mode. These two
modes are automatic sdlected in any video sequences. We improved the processing flow using stuck system in order
to consequently process video such as AVI format. We improved globa motion detection agorithm, foreground
object and background sprite generation adgorithm. Then we proposed the smple rate-contral for orite mode and
geometric Forite transforming method for more efficient sorite coding. Then, we have some experiment on MPEG-4
video coding. The result shows effectiveness of VideoESPER in low hit-rate coding. On the other hand, limitation
of ViddeoESPER isds0 discussed.
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MSE: Mean Square Error
Image
Image Framesi|size contents
horserace_a|| 999 SIF pan, zoom
horserace b|| 999 SIF pan, zoom
skateboard || 390 SIF pan, tilt
soccer 999 SIF |pan, tilt, zoom
stefan 300 SIF pan, zoom
GMV MSE
Ave. MSE Bottom-up
Image Bottom-up| Proposed ratio
horserace a|| 342.571 333.566 0.796
horserace b|| 171.534 171.540 0.997
skateboard || 185.251 185.118 0.995
soccer 194.597 143.535 0.606
stefan 390.393 | 390.350 0.990
MSE
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"skateboard”

VideoESPER

Single mode

“stefan”

Start |[End First | Second | FG | Final | Final
frame [frame |decision|decision| ratio |decision| shot
1 30 N N N N
31 | 60 N N N
61 | 90 N N N
91 | 120 S N 10214 N
121 | 150 S S (0092 S S
151 | 180 S S (0101 S
181 | 210 S S 10120 S
211 | 240 S S |[0063] S S
241 | 270 S S (0097 S
271 | 300 S S 10106 S S
301 | 330 S S |[0093] S
331 | 360 N N N N
361 | 390 N N N
Sprite mode Foreground
Image ratio ratio
horserace_a 0.478 0.140
horserace b 0.775 0.083
skateboard 0.538 0.096
soccer 0.516 0.125
stefan 1.000 0.094
testl test2
QP VideoESPER
VideoESPER
SNR
SNR

VideoESPER

128kbps, 15fps 384kbps 30fps
VideoESPER

VM17.0[7]
[ QP QP
"Stefan” QP=15
0.3bit
0.3bit
VideoESPER

VideoESPER
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128kbps, 384kbps,
15fps 30fps
Image Mode Object Ave.QP | Ave. SNR| framerate Ave.QP | Ave.SNR | framerate
type [dB] [fps] [dB] [fps]
FG 19.99 25.35 15.06 10.51 29.45 30.00
Multi BG 20.42 19.76 15.06 10.31 19.82 30.00
horserace_a Norm. 30.10 24.80 10.88 23.77 25.90 30.00
Total 23.24 12.88 24.21 30.00
Single 30.37 24.97 8.83 25.12 20.20 30.00
FG 14.41 28.06 15.00 6.91 33.43 29.65
Multi BG 14.27 22.74 15.00 7.07 22.99 29.65
horserace_b Norm. 17.36 20.31 14.53 10.90 32.32 30.00
Total 25.39 14.89 26.50 29.73
Single 27.00 26.94 7.39 14.12 29.40 30.00
FG 18.97 24.29 15.00 9.36 30.07 27.57
Multi BG 18.71 20.29 15.00 9.62 20.25 27.57
skateboard Norm. 24.07 14.46 14.83 10.95 26.83 30.00
Total 23.16 14.92 24.46 28.69
Single 26.40 24.46 12.85 18.15 26.38 30.00
FG 12.17 29.87 15.00 4.93 33.83 30.00
Multi BG 11.88 23.08 15.00 4.03 2311 30.00
soccer Norm. 24.22 28.54 14.00 7.59 30.09 30.00
Total 26.63 14.52 27.73 30.00
Single 24.35 28.74 13.65 14.00 30.64 30.00
FG 17.07 26.44 15.00 8.34 31.48 30.00
Multi BG 17.00 18.19 15.00 8.30 18.23 30.00
stefan Norm.
Total 19.38 15.00 19.52 30.00
Single 30.84 24.15 8.90 23.67 25.37 30.00
"skateboard™ 128kbps, 15fps "stefan' 128kbps, 15fps
30
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L Background Multimode
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Singlé mode
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> Background N
0 1 1 1 1 1
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Frame number
QP
| QP
"stefan”
Frame 128kbps 384kbps  [512kbps|
number| 10fps | 15fps | 15fps | 30fps | 30fps
1 20 30 10 20 15
31 22 33 11 22 16
61 22 33 11 22 16
91 21 32 10 21 16
121 23 34 11 23 17
151 22 33 11 22 16
181 18 27 9 18 13
211 20 30 10 20 15
241 20 30 10 20 15
271 21 32 10 21 16
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