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Research on the experimental features and characteristics of
speed dispersion in vessel traffic flow

TIAN Xuwet, YANG Kai, DENG Zhipeng,
(Zhejiang Institute of Communications Co. , Lid. ,

YU Zixuan, YIN Tong, ZHENG Bing
Hangzhou 410000, China)

Abstract: In order to understand the operation characteristics of vessel traffic flow more deeply, taking the study of speed
dispersion as the entry point, this paper proposes two kinds of indexes to describe the speed dispersion characteristics of
vessel traffic flow. According to the theory of traffic flow fundamental diagram, this paper quantitatively analyzes the
distribution of speed dispersion on the fundamental diagram of vessel traffic flow and its relationship with the three
parameters of vessel traffic flow. The results show that the distribution of speed dispersion tends to be stable with the
increase of ship flow, density and velocity. The speed dispersion gradually decreases with the increase of ship flow in the
low and high speed dispersion range, and increases with the increase of ship flow in the low speed dispersion range. The
improved K-means and FCM ( Fuzzy C-means) algorithm are applied to do the cluster analysis for VTF condition. In the
end, four substates of VTF condition are proposed: stochastic state, equilibrium state, tradition state and nonequilibrium
state. This research plays a role in better understanding the characteristics of vessel traffic flow.
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Fig.1 A framework for the study of ship speed dispersion
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Fig.2  Flowchart of the K-means-FCM algorithm
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Tab.2 Classification results of speed dispersion index(S; and S)

bR
VA Sg S/(n mile/h)
[0,15%) [15% ,30%)  [30% ,100% ] [0,1.8) [1.8,3.6) [3.6, + )
FEipyaEI0e 240 283 109 255 298 79
Kk B 967 708 116 1191 539 61
R3 BEBEHERRIEER (A and A)
Tab.3 Classification results of speed dispersion index(A; and A)
EfEg N
VA S Ag A/ (n mile/h)
[0,15%) [15% ,30% )  [30% ,100% ] [0,1.8) [1.8,3.6) [3.6, +)
SH NI ke 193 245 194 218 263 151
K ili/KiE 788 764 239 995 653 143
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Tab.4 Cluster center results

24
Kl Q/(ny/ K/ (nyy/ V/(n mile/
h) n mile) h) !
251 Huls 2.69 0.25 10.83 0.09
252 Fls 3.33 0.37 9.20 0.20
23 4.44 0.40 11.30 0.15
24 6.51 0.66 9.91 0.17
x5 AEEINHZERXEEE
Tab.5 Range of indicators
24
ES Q/(ngy/ K/ (ny,/ V/(n mile/ S
h) n mile) h) !

21 [2,4] [0.13,0.44] [6.84,15.54] [0,0.25]
22 [2,5] [0.16,0.68] [4.22,12.42] [0,0.89]
23 [2,8] [0.13,0.57] [9.67,15.62] [0.02,0.41]
%4 [5,22] [0.51,2.96] [6.21,13.61] [0.06,0.64 ]
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Fig.7 The graph of clustering results
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Fig.8 The graph of vessel traffic flow states
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