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Betweenness Centrality Analysis for Urban Road Networks

LI Qingquan** ZENG Zhe'* YANG Bisheng'*® LIBijun'*
(1 State Key Laboratory of Information Engineering in Surveying, Mapping and Remote Sensing,
Wuhan University, 129 Luoyu Road, Wuhan 430079, China)
(2 Transportation Research Center, Wuhan University, 129 Luoyu Road, Wuhan 430079, China)

Abstract: The spatial distribution of road networks is a fundamental issue in spatial analysis
of GIS for Transportation. Betweenness Centrality is extensively used to evaluate the impor-
tance of nodes for the analysis of complicated networks. In this paper, six typical urban road
networks were selected and transformed to direct graphs for the analysis of betweenness cen-
trality. The results show that the distribution of betweenness centrality shows consistency
and has a hierarchical property. The statistical results of betweenness centrality illustrates
that the majority of road segments in high administrative levels characterize high value while
the majority of road segments in low administrative levels have low value in urban road net-
works. The experimental results show that there is a correlation between the Betweenness
Centrality hierarchy in mathematical measure and the administrative levels.
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Analysis of Inertial Navigation System Positioning Error
Caused by Gravity Disturbance

JIN Jihang* BIAN Shaofeng'

(1 College of Electrical and Information Engineering, Naval Univ. of Engineering, 717 Jiefang Road, Wuhan 430033, China)
(2 Institute of Hydrographic Surveying and Charting, 40 Youyi Road, Tianjin 300061, China)

Abstract: The error of high-accuracy inertial navigation system (INS) caused by the gravity
disturbance can’t be neglected. Starting from the physical geodesy and Newton’s second
law, an error dynamics equation of INS, including the influence of gavity disturbance, is
firstly presented in this paper. Then, taking single-axis INS as an example, the position er-
ror caused by the deflection of vertical and corresponding characteristics of error propagation
in three situation were analyzed. Finally, simulation was done on 1’ X1 deflection of vertical
database, and from the simulation result we can see that the horizontal error of INS caused
by deflections of the vertical on the sailing course can reach as large as 3 km.
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