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ABSTRACT

Statistical methods have been widely used to estimate the remaining battery runtime of mobile smart devices, such as
smart phones, smart gears, tablets, and etc. However, existing work available in the literature only considers a particular
statistical method. Thus, it is difficult to determine whether statistical methods are applicable to estimating thr remaining
battery runtime of mobile devices or not. In this paper, we evaluated the performance of statistical methods applicable to
estimating the remaining battery runtime of mobile smart devices. The statistical estimation methods evaluated in this
paper are as follows: simple and moving average, linear regression, multivariate adaptive regression splines, auto
regressive, polynomial curve fitting, and double and triple exponential smoothing methods. Research results presented in
this paper give valuable data of insight to IT engineers who are willing to deploy statistical methods on estimating the
remaining battery runtime of mobile smart devices.
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Fig. 1 Battery usage time estimated by AVG, MAVG,
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Fig. 5 Battery usage time estimated by AVG, MAVG,
LR, and MARS in audio volume 100
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Fig. 6 Battery usage time estimated by AR, POLY,
DEX, and TES in audio volume 100
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Fig. 8 Battery usage time estimated by AVG, MAVG,
LR, and MARS at UDP transmission rate 11.68Mbps
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Fig. 9 Battery usage time estimated by AR, POLY,
DEX, and TES at UDP transmission rate 11.68Mbps
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Fig. 11 Battery usage time estimated by AVG, MAVG,
LR, and MARS at Bluetooth transmission rate 112Kbps
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Fig. 12 Battery usage time estimated by AR, POLY,
DEX, and TES at Bluetooth transmission rate 112Kbps
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Fig. 13 Battery usage time estimated by AVG, MAVG,
LR, and MARS in case of running multiple services
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Fig. 14 Battery usage time estimated by AR, POLY,
DEX, and TES in case of running multiple services
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Table. 1 Average error ratios and times of battery usage
time estimation in three different running environments

Test 2 Test 3 Test 4

% Time % Time % Time

AVG | 123 | 2085 | 15.6 26.3 2.8 4.7
MAVG | 64 10.85 | 114 | 19.32 4.5 7.55
LR 124 | 21.02 | 16.8 | 28.47 4.0 6.71
MARS | 1031 | 17.48 | 132 | 22.37 42 7.05
AR | 7806.9 |13237.8| 17.1 | 2898 | 11.2 18.8
POLY | 81.0 |137.34| 26.7 | 4525 | 129 | 21.65
DES 23 39 5.9 10.0 1.69 2.83
TES 7.3 12.37 8.1 13.72 6.8 11.41
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