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A prototype of a motion sensing system for a motorcycle
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Abstract: In order to achieve safety driving support for motorcycles, it is necessary to grasp a motorcycle’s

body behaviors, such as its body motion and trajectory. To realize that inexpensively, it is reasonable to use

the built-in motion sensors of a smartphone. However, it is not confirmed whether the accuracy and quality

of such sensors of a smartphone is enough for safety driving support. In this paper, we develop a sensing

system for a motorcycle’s body motion with low cost. The proposed sensing system consists of three-axis

acceleration sensor, three-axis gyro sensor, a GPS receiver, etc. The acquired data is analyzed and used for

building the structure to comprehend the vehicle movement of a motorcycle. As a result of development, the

price of the sensing unit is able to be cut down to about 12,000 yen, and is able to be developed within eight

days. Through the comparison between the developed dedicated sensing system and a sensing application

using the sensors on a smartphone, we have confirmed thant the motion sensing for a motorcycle with a

smartphone could have the same availability as that with dedicated sensors.
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Fig. 1 Original sensed values of Slalom behavior
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Fig. 2 Noise-reducted sensed values of Slalom behavior (LPF:

FIR(N=4, CO=5Hz))
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Fig. 3 Frequency Analysis of Sensed values of Slalom behavior
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1 KXM52-1050

Table 1 KXM52-1050 factor

±2.0 G

660 mV/G

(X,Y) 0 3,000 Hz

(Z) 0 1,500 Hz

2 ENC-03R

Table 2 ENC-03R factor

±300 deg/s

0.67 mV/deg/s

50 Hz

3.3

Kionix

KXM52-1050 DIP

[1] 1

±2G 1G 9.8m/s2

± 2 G= ± 19.6m/s2 0 100km/h

1.5

1000cc 0

100km/h 30m/s 2 3

A/D

3.3V A/D 10bit

0.00488 G/Step

DIP

ENC-03R 2

2 3

[2] 2 ±300deg/s

±3rad/s(≈ ±172deg/s)

4.78deg/s/Step

3 HMC5883L

Table 3 HMC5883L factor

±1 ±8 Gauss

0.73 4.35 mGauss/Step

0.75 75 Hz

4 SCP1000

Table 4 SCP1000(High speed measurement mode) factor

30 120 kPa

1.5 Pa

9 Hz

3.4

GPS

Honeywell HMC5883L

3

[4] 3

75Hz

0.73 4.35mGauss/Step

±1.3Gauss 0.92mGauss/Step

0.3

0.5Gauss

VTI Technologies

SCP1000

4

[3] 4

101.325kPa
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5

Table 5 Sensor module price

KXM52-1050 *1 1,000JPY

ENC-03R 400JPY

HMC5883L SwitchScienceswitch*2 1,495JPY

SCP1000 1,800JPY

CANMORE ELECTRONICS GT-723F

GPS

1Hz

NMEA 0183

NMEA 0183 NMEA(National Marine Electronics

Association)

NMEA 0183

3.6

Pitch Yaw Roll

XYZ

6 A/D

8Bit

100Hz 1 2KB

FlashROM

SD

Mbed LPC1768 Mbed

Mbed NXP Semiconductors [5]

LPC1768

Mbed

ROM

LPC1768

12bit A/D Ethernet

IO

SPI(Serial Peripheral Interface) 2ch

SD SPI

*1 http://akizukidenshi.com/
*2 http://www.switch-science.com/

Sparkfun(http://www.sparkfun.com) 14.95USD
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Fig. 4 Developed Sensing Unit
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Fig. 5 Sensing points on Motorcycle
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Fig. 6 Sensed values of Developed Sensing unit and Smart-
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