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Abstract : Modelling and understanding vehicle volume distribution over the urban network are essential for urban design and
transport planning. The space syntax approach was widely applied as the main conceptual and methodological framework for
contemporary vehicle volume models with the help of the statistical method of multiple regression analysis (MRA). However,
the MRA model with space syntax variables shows a limitation in vehicle volume predicting in accounting for the crossed effect
of the urban configurational characters and socio-economic factors. The aim of this paper is to construct models by interacting
with the combined impact of the street network structure and socio-economic factors. In this paper, we present a multilevel
linear (ML) and an agent-based (AB) vehicle volume model  at  an urban scale interacting with space syntax theoretical
framework. The ML model allowed random effects of urban configurational characteristics in different urban contexts. And the
AB model was developed with the incorporation of transformed space syntax components of the MRA models into the agents’
spatial behaviour. Three models were implemented in the same urban environment. The ML model exhibit superiority over the
original MRA model in identifying the relative impacts of the configurational characters and macro-scale socio-economic
factors that shape vehicle movement distribution over the city.  Compared with the ML model,  the suggested AB model
represented the ability to estimate vehicle volume in the urban network considering the combined effects of configurational
characters and land-use patterns at the street segment level.
Keywords : space syntax, vehicle volume modeling, multilevel model, agent-based model
Conference Title : ICUGM 2020 : International Conference on Urban Geotechnology and Modeling
Conference Location : New York, United States
Conference Dates : December 10-11, 2020

World Academy of Science, Engineering and Technology
International Journal of Urban and Civil Engineering

Vol:14, No:12, 2020

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 U
rb

an
 a

nd
 C

iv
il 

En
gi

ne
er

in
g 

Vo
l:1

4,
 N

o:
12

, 2
02

0 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/1

30
96

3.
pd

f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 14(12) 2020 1

https://publications.waset.org/abstracts/130963.pdf

