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Scheduling Optimization of Shipping Logistics Port Based on AIS Data
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ABSTRACT: The work aims to study a more effective scheduling scheme to deal with the complex waterway waters and
dense logistics traffic flow in Ningbo Zhoushan Port area, to minimize the scheduling time and waiting time, that is, to
maximize the efficiency. The navigation situation of Zhoushan Port in Ningbo was analyzed. The problems existing in the
complex waterway area were put forward. A multi-objective function was proposed to minimize dispatching time and
waiting time, a ship dispatching model for the complex waterways was established. In view of a large number of AIS data
for ships, a waterway area scheduling model based on neural network was constructed, and speed change and ship predic-
tion models were established for ships of different types and sizes to realize the prediction of ship scheduling status. An
improved ship scheduling algorithm based on traditional particle swarm optimization was designed. The results showed
that the model was solved by the algorithm and the traffic congestion could be judged and ship scheduling could be car-
ried out based on different captains and spacing. Once possible congestion was predicted through the model, small vessels
should pass through from the Tiaozhou Men channel and large vessels should pass through from the Xiasi Men channel
and avoid congestion as much as possible. The model and algorithm can effectively improve the efficiency of ship sche-
duling and provide a theoretical basis for optimization of complex scheduling in shipping logistics ports.
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Fig.1 Intersection analysis of
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Fig.2 Analysis of warning area
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time(?) mmsi speed/(km-h™") cog(c) hdg(h) type length(/)/m  width(w)/m  draught(d)/m
09:05:25 413450690 8.9 309.4 305 R 80 13 4.6
09:05:34 413107000 12.8 130 130 e 229 32 8
09:21:35 413359810 11.7 129.4 127 T 163 26 10.5
09:32:49 247063100 7.8 296.1 295 e 176 31 6
09:54:41 413521690 11.8 130 131 R 228 32 8
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> fitness(i)=fun(pop(i,:))

[bestfitness,bestind ex]=max(fitness);
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Eiii g & —>| V(j,n)=V(j,n)+cl*rand*(gbest(j,n)—pop(j,n))+c2*rand*(gbest(j,n)-pop(j,n))
\ if V(j,n) > Vmax(n)
V(j,n)=Vmax(n)
ﬁ?f:ijﬁ e T elseif V(j,n) < Vmin(n)
SRR V(j,n)=Vmin(n)
else
v pop(j,n)=pop(j,n)+rand *V(j,n);
o ] if pop(j,n) > popmax(n)
——tfT tl?ﬁ, —> pop(j,n) > popmax(n)
%ﬁ%{%ﬁ% elseif pop(j,n) < popmin(n)
pop(j,n)=popmin(n);
else
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iiﬁ; —>| fitness(j)=fun(pop(j,"))
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Tab.2 AIS of sample data
time (¢) mmsi cog (c¢) hdg (h) type length (/) /m  width (w) /m  draught (d) /m
11:34:18 413361520 303.9 303 ik 151 21 75
11:41:41 412437090 308.2 311 T 159 23 9.6
11:48:39 440325000 275.8 274 e 92 16 7.7
12:07:12 477218900 276.4 301 FE B i A 145 22 72
12:20:57 413656000 299 300 B 225 32 13.3
12:21:36 477690700 131 133 SLASHH I 337 46 8
12:28:23 249675000 126.3 127 FE B i A 260 35 11.7
12:34:48 240268000 279.4 303 T 287 45 9.3
12:50:47 356985000 123 124 5 B8 it 145 23 7.1
12:55:16 235114657 305.9 306 T 289 45 12
13:01:220 636016823 269.4 290 g 225 32 7.5
13:02:22 372355000 129 129 B 225 32 8.4
13:10:17 538006110 125 127 e 243 42 9

W time JAE, mmsi RK EBEIEG S ARRGG, cog AXTHLATM , hdg IMYE1E, type A AIS MHIAZEAL, length MK, width

EREETEICN

HEE/(km-h)

HMEFE, draught SHIZK

1500
1200 -
900 |+
600
300 +
1—2 3—4 5—6 7—8 9—10 11—10
it
BL7 AR 2 I 1) ) g
Fig.7 Time interval of ship scheduling
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Fig.8 Prediction of ship speed
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