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ABSTRACT

In this paper, we will introduce the system that can control multiple vehicles on the road through Single
Board Computers and V2I (Vehicle-To-Infrastructure). Also, we will propose the group evasive maneuver decision
algorithm, which plays a critical role in deciding whether the vehicles in the system have to conduct evasive
maneuvers to avoid obstacles on the road. In order to test this system, we have utilized Wi-Fi and TCP/IP for

establishing the communication between multiple vehicles and the relay server, and observed their driving states
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on the road with obstacles. During the experiments, we have discovered that our original decision algorithm
possesses high failure rate when there is frequency interference in ISM (Industrial Scientific Medical) band. In
order to reduce this failure rate, we have implemented the data transition detector. This paper will focus on how
the use of data transition detector can affect the reliability of the system under the frequency interference of
ISM band. If this technology is improved and applied in the field, we will effectively deal with such dangerous
situations as multiple collision accidents through vehicle-to-vehicle communication or vehicle-to-infrastructure
communication. Furthermore, this can be applied to the autonomous driving technologies. This can be used as

the reference data for the development of the similar system.
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Table 1. The Comparison Between the Algorithms
Without and With Improvements Under No ISM Band
Frequency Interference

The The The
Number of | Number of | Probability
Successes | Failures |of Failures

Before Applying
the Improvements

in the Decision » : 0%
Algorithm
After Applying the
Improvements in 76 4 5%

the Decision
Algorithm

The Decrease in the Probabilty of Failures

After Applying the Improvements 1.25%

Table 2. The Comparison Between the Algorithms
Without and With the Improvements Under ISM Frequency
Band Interference

The The The
Number of | Number of | Probability
Successes | Failures | of Failures

Before Applying
the Improvements

in the Decision 31 49 61.25%
Algorithm
After Applying the
Improvements in - 0 |25

the Decision
Algorithm

The Decrease in the Probabilty of Failures

After Applying the Improvements 0%
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