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Driving Information System of Bicycle
by Using 3-Axis Acceleration Sensor

Sung-Yul Bae! and Seung-Hwan Yi2*

Abstract

In this paper, the driving information system of the bicycle has been studied by using the 3-axis acceleration sensor. The sensor module
composed of 3-axis acceleration sensor and MCU(Microcontroller Unit) was mounted onto the handle of bicycle and the experiments
were conducted on the flatland, uphill and downhill of bicycle road. Three axis acceleration values were converted to the pitch and roll
angles, then four major compensation methods have been applied to achieve meaningful data for driving information system. The
experimental results of pitch angles showed 2.46, -1.26, 7.79 degrees in case of flatland, uphill, downhill, respectively. When the steering
handle turned to the left direction, roll angles showed -29.35, -41.67, -36.98 degrees at each road condition. With the right-turn, roll angles
presented 20.05, 33.75, 24.44 degrees in case of flatland, uphill, and downhill, respectively. The pitch angle has been increased more than
40 degrees at stop mode. By using the change of pitch and roll angles, we could obtain the driving information system of bicycle

successfully.
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Fig. 1. The circuit diagram of driving information system for
bicycle.
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Fig. 2. Photo of the bicycle handle which is mounted with
ATmegal 28 and 3-axis acceleration sensor.
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Fig. 3. The output characteristics of y-axis acceleration sensor
according to the variation of y-axis angle.
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Fig. 4. The experimental result after the second calibration: (a) the
change of pitch angle on downhill and uphill sections, (b)
the change of roll angle on left and right-turn.
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Fig. 5. The experimental result after the third calibration: (a) the
change of pitch angle on downhill and uphill sections, (b)
the change of roll angle on left and right- turn
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Fig. 6. The flow chart of driving information system of bike in
case of downhill.
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