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Abstract As the walking exercise is emphasized in personalized healthcare, numerous services
demand walking information. Along with the propagation of smartphones nowadays, many
step—counter applications have been released. But these applications are error-prone to abnormal
movements such as simple shaking or vibrations; also, different step counts are shown when the phone
is positioned in different locations of the body. In this paper, the proposed method accurately counts
the steps regardless of the smartphone position by using an accelerometer and a proximity sensor. A
threshold is set on each of the six positions to minimize the error of undetection and over-detection,
and the cut-off section is set to eliminate any noise. The test results show that the six position type
were successfully identified, and through a comparison experiment with the existing application, the
proposed technique was verified as superior in terms of accuracy.
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held front
. held | phone | pocket pocket
using pocket
Hand
held 379 15 26 0 0 0
using
Hand
held 34 304 33 0 0 0
Onthe | op | 43 | 334 | o 0 0
phone
Jacket | ], o | 3% | 4 19
pocket
Trousers
front 3 0 0 27 318 53
pocket
Hip 0 0 0 30 4 345
pocket
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Table 4 Recognition of two different positions of typel

using the proximity/accelerometer data

Hand held using Hand held
Hand held using 413 7
Hand held 13 358

£ 5 ZH/MEE HolHE o83 §329 471A] 47
A 1A
Table 5 Recognition of four different positions of type2

using the proximity/accelerometer data

On the | Jacket Trousers Hip
phone pocket | front pocket | pocket
On the 392 3 4 0
phone
Jacket 4 a7 15 8
pocket
Trousers
0 12 365 24
front pocket
Hip 4 1 3 376
pocket
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Table 6 Comparison of step counts in free walking

Ground Detected | Undetected Over
truth detected | Accuracy
step step
step step
Proposed) 500 | g5 506 19 9.1
method
S Health| 1000 1157 0 157 84.3

E 7 AR 500 A vndd A

Table 7 Comparison of 500 step counts of different positions

Ground . e L Detected
Classification Accuracy
truth step step
Hand held Proposed 1 o505 | 9985
500 method
using S Health 494.71 98.94
Proposed | 761 | o522
Hand held 500 method
S Health 397.58 79.52
Proposed
On the 500 method 499.79 99.96
phone
S Health 514.67 97.07
Proposed
Jacket 500 method 524.01 95.2
pocket
S Health 549.7 90.06
Trousers Proposed | 5,01 | g72
front 500 method
pocket S Health 558.1 88.38
, ) Proposed | 51507 | g7.39
Hip pocket 500 method
S Health 564.13 87.17
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