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Investigation of Collision Detection Algorithm with Human
Behavioral Characteristics for Small Boats

RYUYA YAMAMOTO'!
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Abstract. 70% of the sea accidents are due to small boats. The position, speed and distance of other vessels are necessary to
prevent accidents. The automatic identification system (AIS) are adapted for the acquiring for such information. But the AIS is
expensive and not popular for small boats. The current collision prevention device is difficult to apply the closest distance (CPA)
for small boats. Because small boats' speed is faster than the large vessels. Therefore, this study will develop a collision detection
algorithm for small boats with human behavioral characteristics. In order for humans to take avoidance behaviors on walking, the
judgment of collision is necessary. It is considered that avoidance behavior depends on distance, velocity, acceleration, and angle.
The same judgment is necessary when a man drives a small boat. So if the characteristics of the human avoidance behavior are
generalized, there is a possibility to develop the collision detection algorithm for small boats. Analyzing the walking motion of a
human, and this study predicts the avoidance behaviors by the two methods of the decision tree and the Support Vector Machine.
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Figure 1 Collision schematic view of pedestrians and ships.
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Figure 2 Record videos passing-each-other of pedestrians.
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Figure 3 Binary image example of red hat.
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Figure 4 The calculation of pixel difference.
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Figure 5 Tree form conceptual diagram of decision tree.

54 SVM O#ME

SWME T, M LEWHETFEMFEIN DKL M =2—n
VEFNAERWT, 27 T ADNSK — USRS A T
ETHD.



TH AL e
IPSJ SIG Technical Report

FERT NV ORITLEBnTHD ETHE, 1DOFERY
M ENREZEMF O R E LTETZENTED. Bl LA
Bl 2 NJ7ZE M & PR D niRocZE IS TR CRLE L, 088
179 BB & AaBlZ53 T D20 7 AL, EH & Al
ZorBES 2 BOEmE (G BEEm) 2O D RBEICE A TE
2. SVMIE, ZrBEVmIC b WIER] & Afl L oo~ —
VERERKRALT D XD B i AR . F o, I — L
ik, Ahhani=7—% @ik OREERICEH L,
SrBETIR A R B Z & TANZERICB W TIRIERIE L 72 5
SHEELFEETH D, I — IV EERIC B T B R A RIRT S
ZETETNAOABEAKRI M, PALEES O &V
ERERT D Z ERNARETH D [6]. RIFTEICR N TIE, /XT
A — B DFE M HLERIIZE S 7eRBE 71 — % v 2 3 5 . 45
i 2 FAVCIES, A Ol 217 5 SYMOD 43 O EE X %
6127

X 6 SV Doy EE 2

Figure 6 Classification schematic diagram of SVM.
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Table 1 The prediction result of the decision tree and SVM.

Accuracy Precision Recall F1
P EAR 0.861 0.863 0.860  0.860
SVM 0.972 0.973 0.972  0.972
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