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Abstract

Many traffic accidents occur at intersections, and are typically caused by human errors such as inattentive
driving. Vehicle makers have developed systems to avoid collisions with stopped vehicles and pedestrians crossing
at an intersection. However, there is no system to avoid collisions at a crossing, where many collisions still occur.
The purpose of the study was to develop a crash avoidance system for crossings, which is based on the sharing of
drive information. Vehicles share driving information and drive control information. When the system predicts a
crash at a crossing, the system overrides the drive control to avoid the crash. In this study, we analyzed the
relationship between braking time and brake rate for crash avoidance. We also studied the specifications of the
acceleration sensor and developed a self location estimation system. The analysis results clarified the time parameter

necessary for crash avoidance and the brake rate.
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Fig.1 Construction of crash avoidance system.
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Fig.2 Construction self location estimation system.
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: Tire, 2 : Driving motor, 3 : Motor battery,
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Auma = : Steering motor, 5 : Motor driver,

: Computer, 7 : Acceleration & gyro sensor,
: Computer battery, 9 : GPS
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Fig.3 Experiment model.
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Fig.4 Axial direction of 3 axis acceleration sensor.

Table 1 InvenSense MPU-6050.

Parameter Value Unit
Accel scale range +4 G
Resolution 5.59x10™ m/s?
Operating Voltage 33 A%
Table 2 Arduino Mega 2560 Rev3.
Parameter Value Unit
Clock frequency 16 MHz
Operating Voltage 5.0 A%
Flash Memory 256 KB
SRAM 8 KB
EEPROM 4 KB

Table 3 Specifications of analysis model.

Parameter Symbol | Value Unit
Vehicle mass m 422 kg
Length of interacted surface 1, 0.8275 m
Yaw inertial moment 1 1000 kgm?
Inertia of tire I 2.53 kgm?

x [m]

[m]
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Fig.6 y axis mileage of raw and MMA.
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Fig.7 z axis acceleration of raw and MMA.
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Fig.10 Brake rate and braking time.
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