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sBike: Acquisition of Person’s State Riding a Bicycle
with Mobile Sensing for Participatory Sensing

HirokI Sartol®  Krwr Suco? ! HiroTo Amal
NIwAT THEPVILOJANAPONG® YosHITO TOBED*

Received: May 30, 2011, Accepted: November 7, 2011

Abstract: Participatory sensing, which uses smart phone and gather information from community is draw
attention as rapid spread of smart phone mounted multiple sensor. For example of participatory sensing,
studies which gather information through sensor installed at bicycle were conducted. But many studies uses
special sensors and it is barrior for widespread participation. In this research, we installed a smart phone on
bicycle and build system named Sensorized Bike (sBike). It enables various users to participate participatory
sensing easily. Proposed system uses Andoroid mobile terminal and gather sensor datas. Analysis of gathered
data uses Hidden Markov Model (HMM) and recognize driving condition. In this paper through design and
prototyping of sBike, we evaluated proposed driving condition recognition methods.
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Table 1 Packet format of driving information.
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Roll double precision 16
Xazis | double precision 16
Yaxis | double precision 16
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Algorithm: Driving state recognition

1: while do

2 if RS1x = RS2 or RSy = RS (14+1) then
3 Sy« RStk

4 else if RS>, = RS (441) then

5: Sk — RS2k

6 else if RSy (p41) = RSi (k1) then
7 Sk + RS2 (+1)

8 else if RSy (,_1) = RSi,(x—1) then
9 Sk + RS5 (5—1)

10: else

11: Sk — RSl,k

12: end if

13: end while

5 HBEOEATIEHRAE 7RI T v ) X 4

Fig. 5 State recognition algorithm using multiple time slots.

6 Web #i[X]% v 72l 2Rl
Fig. 6 An example of trajectory using a Web-based map

service.
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7 Android ¥i K % 3% L7z sBike D70 ¥ A T
Fig. 7 Physical implementation of sBike. Android terminal is
installed on the bicycle.
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Fig. 8 Straight: Yaw on geomagnetic sensor.
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Fig. 9 Straight: Roll on geomagnetic sensor.
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Fig. 10 Straight: X-acceleration.
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Z-acceleration (m/sA2)
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Fig. 11 Straight: Z-acceleration.

180
160
140
120
100
80
60
40
20

Yaw (degrees)

0
0O 5 10 15 20 25 30 35 40 45
Time
12 IEfTHY MR v Yaw

Fig. 12 Meandering: Yaw on geomagnetic sensor.
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Fig. 13 Meandering: Roll on geomagnetic sensor.
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Fig. 14 Meandering: X-acceleration.
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Fig. 15 Meandering: Z-acceleration.
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Fig. 20 Stopping: Yaw on geomagnetic sensor.
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Fig. 16 Left turning: Yaw on geomagnetic sensor. Fig. 21 Stopping: Roll on geomagnetic sensor.
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Fig. 17 Left turning: Roll on geomagnetic sensor. Fig. 22 Stopping: X-acceleration.
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Fig. 18 Left turning: X-acceleration. Fig. 23 Stopping: Z-acceleration.
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Fig. 24 Experiment environment.
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Fig. 25 Recognition rate: actual stopping.
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