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Energy-aware Video Streaming System with QoS Adaptation
Based on Inter-segment Importance

TAO SUN,t MORIHIKO TAMAI,t KEIICHI YASUMOTO,t
NAOKI SHIBATA't and MINORU ITOf

In this paper, we propose a QoS adaptation method for streaming video playback for
portable computing devices where playback quality of each video fragment is automatically
adjusted from the remaining battery amount, desirable playback duration and the user’s
preference to each fragment. In our method, we assume that video segments (or shots) are
classified into some predefined categories. Each user specifies relative importance among cat-
egories and preferred video property such as motion speed and vividness for each category.
From the information, playback quality and property of each category are determined so that
the video playback can last for the specified duration within the battery amount. We have
implemented a video streaming system consisting of a transcoder for PCs and a video player
for portable computing devices. Experimental results show that playback quality of important
categories can be improved a few times better than flattening the playback quality and that
the prediction error of playback duration is within 6%.
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Fig.1 Energy-aware streaming system.
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Table 3 Preferences and playback qualities.
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(No.) (sec) 000 :0000 (pixel) (fps) (Kbps)
1 188 1 2:1 183 x 137 4.9 58
2 176 2 1:1 181 x 136 9.6 117.3
3 222 4 2:1 291 x 219 12.4 199.9
4 181 2 2:1 231 x 174 7.8 108.7
5 160 1 2:1 183 x 137 4.8 58
6 286 1 1:2 138 x 104 11.2 125.6
7 131 2 1:2 106 x 79 6.6 65.5
8 160 4 1:2 180 x 135 19.0 235.8
9 296 2 2:1 181 x 136 9.6 117.3
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Table 2 Playback qualities with property.
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