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An Estimation Method for Walking Distance
by Using in-hand Acceleration Sensor

TAKESHI IWAMOTO ,* DAISUKE KAMISAKA ,t
SHIGEKI MURAMATSU t and HIROYUKI YOKOYAMA!

In ubiquitous computing environment, applications and services require the location of users
for adapting user’s activity. In the indoor environment, GPS-based location systems cannot
offer precise location information as they fail to find the required number of GPS satellites.
Therefore, many systems are proposed and developed for locating user’s position in indoor.
Some systems usually employ a sensors or facilities in an environment such a RF-ID based
system, WiFi based location system, an ultra sonic-based system and so on. On the other
hands, there are another approache that employ only sensors on users’ device such a cellular
phone. Such systems usually use an accelerometer and a geo-magnetic sensor to estimate
relative movement of users and they calculate walk distance from step count and step length.
Therefore, an accurate method to estimate step length is necessary for providing precise walk
distance. In this paper, we present a method to detect a class of steps, such as short, normal,
long distance step. The method designed to be used on cellular phone, therefore, we focus
on a situation that sensors is in hand of users as a typical usage of a cellular phone. We
experimented accuracy of our proposed method by using data obtained from actual subjects.
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M1 60.18 | 32.34 | 46.71 | 59.28 | 57.49 | 34.13
M2 51.97 | 34.21 | 42.76 | 40.79 | 47.70 | 35.20
M3 60.33 | 60.00 | 59.33 | 52.00 | 61.00 | 34.33
M4 73.80 | 34.82 | 65.81 | 61.02 | 69.65 | 35.78
M5 5791 | 34.18 | 53.16 | 44.62 | 51.90 | 34.18
Mé 55.13 | 45.51 | 47.44 | 45.19 | 57.05 | 36.86
M7 61.47 | 36.09 | 61.77 | 55.66 | 63.91 | 37.31
M8 61.41 | 45.35 | 57.75 | 54.51 | 60.56 | 36.20
M9 46.46 | 35.84 | 39.23 | 42.04 | 45.13 | 36.87
w1 68.35 | 36.13 | 56.58 | 60.78 | 67.79 | 36.13
w2 47.79 | 35.10 | 46.31 | 39.53 | 42.48 | 35.10
w3 54.76 | 51.36 | 49.32 | 51.02 | 49.32 | 34.35
w4 44.15 | 43.57 | 45.61 | 37.72 | 43.13 | 34.94
w5 53.49 | 49.56 | 52.03 | 47.97 | 51.60 | 35.17
W6 44.08 | 38.53 | 41.38 | 37.63 | 41.83 | 35.38
w7 61.07 | 39.07 | 52.19 | 50.92 | 59.38 | 34.27
ws8 48.21 | 37.48 | 47.12 | 40.44 | 46.97 | 33.75
w9 66.27 | 46.95 | 50.82 | 61.66 | 64.04 | 33.88
average | 56.49 | 40.89 | 50.85 | 49.04 | 54.50 | 35.21
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