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Battery-aware Video Streaming System to Play Back for
Specified Duration on Portable Wireless Devices

MORIHIKO TAMAILt KEIICHI YASUMOTO,! NAOKI SHIBATA'
and MINORU ITOt

In streaming playback of video, portable wireless devices consume a lot of electric power for
video data decoding and wireless communication. Therefore there are demands to control the
power consumption so that the battery life can be extended to a desirable playback duration
and/or the specified percentage of the battery capacity is left for the other applications. In
this paper, we propose a battery-aware video streaming system to play back for specified
duration considering a preference of quality of video specified by each user and the remaining
battery amount for portable wireless devices. In the system, power consumption is reduced
by using transcoding of video and periodic bulk transfer of video data. We have implemented
the system and carried out several experiments using a PDA and a laptop PC. As a result,
we have confirmed that our system can extend the battery life up to 2.8 times on the PDA
and up to 1.6 times on the laptop PC, and can control the battery life with reasonably small
error.
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Fig.2 Time chart of communication between buffering
proxy and a user terminal.
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Fig.3 Battery-aware video streaming system.
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Fig.4 Time chart of the remaining data in a buffering
period.
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Table 1 Processing speed for video transcoding.
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Table 2 Experimental environments.
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Table 3 Videos used for measuring a value of S, «, 8 for
the PDA.
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07 0000D00OOO0OOOOOOO
Table 7 Constant values for energy consumption model.
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(166 x 124, 24, 112) 309
(166 x 124, 24, 321) 293
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(288 x 216, 8, 317) 294

S 0.00254238E
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8.15911e-07Ey
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N2 Zwe

3
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2.15017e-10Eq

1.29409e-07Eq

0.000215492 F¢

0.000153857Eq
3

04 SO0 00000000D0O0O00OODOOO PCO
Table 4 Videos used for measuring values of S, o, 3 for
the laptop PC.
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Table 8 Actual and predicted battery lives without
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(pixel, fps, kbps) (min)
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(560 x 420, 24, 818) 281
(560 x 420, 8, 788) 363

communication on the PDA.
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Table 5 Transmission rates used for measuring a value of
N, ~ for the PDA.
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Table 6 Transmission rates used for measuring values of
N, ~ for the laptop PC.
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Table 9 Actual and predicted battery lives without
communication on the laptop PC.
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