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Abstract: In recent years, researches on road networks using analytical methods of complex networks have
been actively conducted. Above all, approaches based on betweenness centrality is paying attention, and it
is applied to identify priority restoration nodes at the time of disaster occurrence and extraction of high-rise
route when assuming evacuation behavior. Likewise in this research, we assumed that an intermediary node
between certain routes is a node that people are easy to pass or gather easily, and its betweenness repre-
sents the congestion degree of a route or an intersection. Conventionally, since the betweenness centrality
is calculated by the link structure of the network, As long as the structure of the network does not change,
betweenness does not change. However, considering the reality, such as the movement behavior of people,
since the degree of gathering of people at each node varies with time, it is natural to calculate the betweenness
of the node each time. Therefore, in this research, “step” is introduced as the distance traveled per unit
time, we aim at grasping changes in node congestion degree by calculating betweenness in each step. In the
evaluation experiment using the data of the road network of Hamamatsu City, Numazu City and Shizuoka
City, analysis of the basic characteristics of proposed index and the distribution of congestion degree on
the road network obtained by proposed index showed that the distribution of congestion degree tends to be
different for each region. It is also confirmed that proposed index is relatively robust to data fluctuation
such as network structure and has properties different from other statistical indicators used in conventional
network analysis.

Keywords: road networks, betweenness centrality, OSM (Open Street Map), evacuation route, complex
networks

© 2018 Information Processing Society of Japan 87



BIRNIBS ARG FEEEFEESAE Vol No.2 87-98 (July 2018)

1. FU®IC

HEMFR O A LR EHAT 2H - %37 54 A
LT, BHHA Y DT RAE AT T
51,2, 8. 2 Th, /- FOEREELCEEEOTE
izt v b7 — 27 WO BB AHE R = Bt b LA
TAELEDICEE Ry A2 EEZLN, TNH 25 [Hl
VEFRIZ | ORFENSE A TH S [4]. RN Z FOPEFRE
& LT, Freeman 25EME L7z [RER.GHE] [ o]
[ 25h T o, SHLEREE Ay b7 =245
MOHBIZE > THOWGITFSNR TV, 728 21E, vk
T—=7WIIBITSH/ — FEOGELY . — FOMMBAHT
Thiug, A LEsH NS, TE, s i
DIFZEIE Web LD Ry T —27 128 8F 59, RENE
J— K, ZTEEEOEER) v LERKAY b =212
LEIEEN TS [5), 6], [7], [8. £V D, /— FHO
BETE & BifRIC L2l A v T — 2 Tld, HAHREN
BOBES ) — FIZEHT A 2 WL L, Bl [4) %
HWTG B ENATH S, 728 21E, f&IlS 9], Porta
5 [10] DHFFETIE, BEAHLEE WA 2 & T Hillier 5
HSPREAE L7z [11] Z2 AT Tk & 3R B B0 R O
BHarotcasb Lz, T2, BAESEV/ — FiEE
o> ) — FEOROIGIE L & R D HIETH D20, HE
FERRIC B A EREIR ) — FokrEs, SEFEIBHI
TEEEHE O EREVE_ EORFFR B S hTw b [12], [13]. &
F7ed [AARIC, BEHHESIT~OT 710 —F & LTS
TR L, BN EORMEO S ZIT). 22T, &
b= FHEEHANTH = FiZAA@EB LT WE 2L
EFVRTWEEL/ - FThbEL, /— NOENEIL
D= FEFMTHANADOBEESTHY, EHHELET
DIRME L R TIEITERETA.

PERDPEA LR, / — FOENEEZ Ay T =20
VU o REEDPSEHET A 720, F v b T — 7 OFEESED
52 WEE DA (DU, (RMEE & IER) 32 L v,
L2 L, A OFEITTE ZEZE LA, / — FORMEDN
71 OOEIZEE A LIRS v, 728 21E, B 1 IR
L72am /= R a o E/ — Ny ~His , — F 2
FREH L CAA BB T ABRIZ, MGE ) — F a5 PR
M) =R z2~\OFEL) - NThbak, ML —F
2O IET ) = Ry ~OEEL /- FThb B TIlE, A4
&/ = FahomET S, RRWIcEBT 5 (i
32) Nl a &L BOMBEBTHELL L., LaL, I

bR R
University of Shizuoka, Shizuoka 422-8526, Japan

2 IR
Kanagawa University, Hiratsuka, Kanagawa 259-1293,
Japan

2)  j16105@u-shizuoka-ken.ac.jp

b)  k-saito@kanagawa-u.ac.jp

© 2018 Information Processing Society of Japan

OO0 00

1 A7y TR o T

Fig. 1 Sample of step-decomposition betweenness centrality.
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Table 2 Maximum number of steps S per network.

AP #l  OD %I
AR 486 74
i 459 59
i 414 122
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U g, =V
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