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A Study of Pedestrian State Estimate using SVM

Kyoko NuMafl and ToMOYUKI YASHIROT!

We apply k-means method to estimate the pedestrian’s state such as walk-
ing, jogging, going upstairs and going downstairs. Our previous research shows
the effectiveness of the method. But, to utilize the method on a mobile phone
in real-time, the method should spend less data area and less processor load.
We also proposed a method to reduce these cost with k-means method, the
comparison with other method is not well considered. In this paper, we apply
the proposed low computational cost method to state estimation using SVM
method and compared the results with k-means method’s results. Furthermore,
we discuss about the useful method to realize state estimation on a mobile
phone.
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Table 1 Outline of experiments
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Fig.1 iPod touch
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Fig.2 Acceleration
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Fig.3 Powerspectrum
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Table 2 Number of powerspectrum and modeldata
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Status O 0oag 0ogd oo oo
Stay O 0 560,321 17,829 306 70
Walk O 0 582,345 23,844 520 90
Jog O 0 555,778 23,090 540 90
Skip O 0 542,871 19,882 | 540 90
StUp O 0 571,430 20,325 542 90
StDown 0 555,576 18,759 540 90
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Table 3 Results of state estimation(k-means method)

Stay Walk Jog Skip StUp StDown O

Stay 87.25 1.94 1.07 0.85 5.48 3.42 100
Walk 6.64 54.34 0.60 1.17 31.54 5.71 100
Jog 3.52 1.17 83.14 4.34 2.11 5.71 100
Skip 2.14 5.07 2.23 68.88 4.13 17.55 100
StUp 7.89 14.39 0.39 0.30 64.27 12.76 100
StDown 4.77 18.53 0.10 1.20 28.91 46.49 100
] 112.21 95.44 87.53 76.75  136.44 91.63 67.30
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Table 4 Results of state estimation(SVM)

Stay Walk Jog Skip StUp StDown O

Stay 87.78 4.38 1.05 1.09 3.98 2.02 102
Walk 2.46 72.67 0.98 1.23 13.52 9.14 100
Jog 2.17 2.99 89.34 1.24 0.86 3.40 100
Skip 2.01 2.55 2.42 81.95 1.30 9.78 100
StUp 2.61 26.75 0.22 0.49 56.19 13.75 100
StDown 2.32 21.01 2.25 3.79 13.33 57.30 100
O 101.34  130.35 96.24 89.79  89.18 95.38 74.54
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Table 5 Results of state estimation(Decision tree)

Stay Walk Jog Skip StUp StDown O

Stay 80.17 8.43 3.80 1.43 4.31 4.14 102

Walk 1.96 56.48 1.92 1.68 23.21 14.76 100

Jog 1.89 1.80 86.93 2.56 1.49 5.33 100

Skip 1.82 1.78 3.02 83.59 2.04 7.75 100

StUp 2.23 15.98 0.97 0.99 60.89 18.93 100

StDown 1.80 13.11 2.25 4.09 18.85 59.91 100
0 89.87 97.58 98.89 94.34  110.79 110.81 71.33
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