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Abstract ; Due to the low precision of speed acquisition and the limited search ability of modeling algorithms, it is
difficult to obtain a highly precise fitness running model by applying the Brzostowski method. In this paper, we
propose a speed acquisition and evolutionarymodeling method for fitness running that is based on the smart phone.
First,we introduce a fitness running speed acquisition method based on multiple smartphone sensors and a median
filter that can remove the impulse noise of three-axis acceleration signals.This noiseisgenerated by the intermittent
gesture changes associated with the use of smartphones.In addition, this method can filter out the gravitational
component in three-axis acceleration. Next, we designed an evolutionary modeling algorithm to enlarge the search
space to obtain a better fitness running model. The experimental results show that the proposed approach can obtain
more accurate speed and fitness running models than the Brzostowski’s approach.
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Table 1 Basic subject information
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by 5 24 168 53
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Fig.5 A subject running on the treadmill produced by

h/p/cosmos 5.0 company
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Table 2 Basic summary statistics for the quality indicator /,, based on 20 runs of GA and single run of LM using the datasets

generated by 10 subjects

%{i [Ah E/‘J%-H—ﬁ‘ Pl P2 P3 P4 PS P6 P7 PS P9 Pl()
Mean HJ{H 50 44 45 3.1 4.7 5.2 56 47 5.3 5.1
Best g4 4.3 40 41 2.7 44 47 46 43 4.8 4.2

GA
Worst e ZE{H 6.1 5.3 5.1 35 5.5 5.8 5.9 5.3 5.7 5.9
Median "f{H 4.9 44 46 3.0 4.6 5.3 54 46 5.2 5.2
Mean HJ{H 6.0 5.8 6.4 5.6 6.5 6.8 7.0 6.3 6.5 6.0
Best 24 6.0 5.8 6.4 5.6 6.5 6.8 7.0 6.3 6.5 6.0

LM
Worst e ZE{H 6.0 5.8 6.4 5.6 6.5 6.8 7.0 6.3 6.5 6.0
Median "f{H 6.0 5.8 6.4 5.6 6.5 6.8 7.0 6.3 6.5 6.0
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