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Mechanism of Ship Behavior Dynamic Reasoning Based on Semantics
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Abstract: The ship behavior model is established for deep mining of ship behavior. According to the model requirements
the semantic model and the dynamic bayesian network are built to form a semantic-based ship behavior dynamic reasoning
mechanism. The semantic network is used to describe and share knowledge of ship behavior. The semantic network struc—
ture is transformed into a dynamic Bayesian network structure. The network parameter learning is performed with water traf—
fic big data. The dynamic Bayesian network is used to perform reasoning of the information of uncertainty and find the hid—
den ship behavior. The arrival/departure behaviors of the ferries in the Yangtze River are studied with the model which
proves that the model is good for ship identification and early warning of the improper ship behavior.

Key words: waterway transportation; dynamic reasoning ship behavior; dynamic Bayesian network; ship; semantic net—

work; ship behavior
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P( B) P( AR) P(T) P(E/L) P(A/D)
TS 0.33 E 0.01 A 0.03
1B 0.53 -1 AR 0.19
TP 0.32 L 0.01 D 0.03
B 0. 47 AR 0. 81 GS/S 0.34 - E and L 0.98 - Aand D 0.03
2
P(s1/2/37/4/518C) SU SD R/S
SU 0.61/0.67/0.74/0.80/0.92 0.27/0.21/0.14/0.07/0.01 0.12/0.12/0.12/0.13/0.07
SD 0.07/0.06/0.05/0.03/0.01 0.64/0.70/0.76/0.83/0.92 0.28/0.24/0.19/0.14/0. 06
R/S 0.22/0.20/0.19/0.17/0. 14 0.14/0.14/0.13/0.13/0. 12 0.64/0.67/0.68/0.70/0.75
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R/S (11<TS<16) :

P(SC,1SC, , A/D) SU, SD, ,
A 0.13 0. 86 0.01
su, , D 0.90 0.09 0.01 (49<TS <53)
~Aand D | 0.44 0.19 0.37 (TS =52)
A 0.01 0.98 0.01 i
SD, _, D 0. 68 0.05 0.27 (TS=53)
4Aand D | 0.07 0. 87 0. 06
A 0. 05 0.43 0.52
R/S, D 0.41 0.10 0.49 ’
qAandD | 0.12 0.09 0.79
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6
; ( Vessel Traffic Service VTS) N N
1) JiangChengdHao ( ferry) hasEvent Arrival in . :
WuHanGuan ( dock) BeginTime at 2014 /1/1T07: 01:
35 +8:00.
2) JiangChengdHao ( ferry) hasBehavior Berth in .
WuHanGuan ( dock) BeginTime at 2014 /1/1T07: 03:
46 +8:00.
3) JiangChengdHao ( ferry) will hasEvent Across—
River in WuHanGuan ( dock) at 2014/1/1T07: 12: 06
+8:00.
5
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