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Bayesian Collision Risk Estimation Algorithm for Efficient
Collision Avoidance against Multiple Traffic Vessels
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ABSTRACT

Collision avoidance algorithm of vessels have been studied to avoid collision and grounding of a vessel due
to human error. In this paper, We propose a collision avoidance algorithm using bayesian estimation theory for
safety sailing and reduced risk of collision accident. We calculate collision risk for efficient collision avoidance
using bayesian algorithm and determined the safest and most effective collision risk is predicted by using
re-planned with re-evaluated collision risk in the future(t=t’). Others ship position is assumed to be informed

from AIS. Experimental results show that we estimate the safest and most effective collision risk.
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Algorithm : Collision Risk Estimation
Input Data :
X, from GPS,
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calculated by bayesian theory

plz|Y;) =

Output: decision 0 <y <1

a2 4. el 74
Fig. 4. Algorithm Configuration
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Table 1. Estimation of Collision Risk

A4 DCPA TCPA == 9=
1 0.24 0.12 0.95
2 0.21 0.11 091
3 0.20 0.09 0.85
4 0.20 0.08 0.80
5 0.19 0.06 0.73
6 0.18 0.05 0.69
7 0.16 0.04 0.45
8 0.15 0.03 0.27
9 0.14 0.02 0.18
10 0.12 0.01 0.07

Collision Risk

a 1 2 3 4 3 ] 7 8 a 10

estimationerror

2Rl 5. 24 oA 34 s
Fig. 5. Estimation error result
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