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Driving characteristics and behavior models of cars and motorcycles
In mixed traffic for urban arterials

Student : Hung-Chieh Wang Advisor : Ka-lo Wong

Department of Transportation Technology and Management

National Chiao Tung University

Abstract

The urban arterials in Taiwan are characteristics with a mixed traffic flow
composed of cars, matorcycles, and buses. As the amount of motoreycles traveling on
the road in mixed traffic is huge, the traffic simulation software developed in foreign
countries does not have the capability to model the characteristics of traffic in Taiwan.
As the simulation of motorcycles is unrealistic, the modeling results are usually

inaccurate.

The aim of this study is to analyze the driving characteristics and behavior of cars
and motorcycles in mixed traffic for urban arterials, which may shed some lights on
the modeling and signal control design of urban network. A case study is done based
on a selected site location in Taipei city. We collect traffic data by taking video of
traffic movements, digitalize it into trajectories and movements of vehicles, and build
a database for analysis. We formulate lane-changing of cars and motoreycles for urban
arterials as a discrete choice model using multinomial logit model, considering the
three decisions of a driver as moving to the left, going straight and moving to the right.
The explanatory variables include relative distance, relative velocity, neighboring

vehicle mode and the velocity of vehicle etc.

We also study the driving behavior of motorcycles, such as overtaking and
filtering. Based on the dataset, it is observed that different motorcycle drivers may
behave differently in mixed traffic, and there is a need to categorize the drivers for
further analysis. We propose a concept of neighboring blocks to capture the nearby
vehicles of a subject vehicle. With factors from neighboring blocks, a K-Means
clustering approach is proposed to categorize the data and thus motorcycle drivers
into three types (i.e. aggressive, normal, and conservative). The clustering is based on
three scenarios that a subject vehicle is facing in mixed traffic (i.e. neighboring with



motorcycles, cars, and buses). Therefore, the collected dataset can be categorized into
a three by three matrix for the relationship of driver types and scenarios, and the
results can help to realize the driving behavior of motorcycles.

Keywords: Microscopic traffic flow, mixed traffic, lane-changing model, urban

arterials, multinomial logit model, driving behavior
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V,=ASCL+B_,,,DX_LF+B_ -DV_LF+pB -Mode LF+pB_ DX LB+
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By (&2 i& &) 0.479 0.0961 4.98 0.00
A T ALY it 483
Init log-likelihood:-499.409
Final log-likelihood:-329.610
Adjusted rho-square : 0.316
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F042-1 A A D B E RIEHGURIR L S
RH L S B e e tie p-value
ASCC 0.00 fixed
ASCL -3.99 0.150 -26.62 0.00
ASCR -3.36 0.148 -22.79 0.00
Boo(7 4E17 4Lif 2 /) -0.00384 0.00260 -1.48 0.14*
Boy (7 2 ) 0.0192 0.00367 5.24 0.00
By =& ~ tand) 0.00262 0.00351 0.75 0.46*
Boye(=f 2 ~ w12 2) 0.0101 0.00249 4.05 0.00
Boxa (7 2 ) -0.00615 0.00116 -5.29 0.00
Bo (=72 ~ - 2) 0.00835 0.00176 4.76 0.00
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By (7 2) -0.167 0.0524 -3.19 0.00
Bug(=fE &5 £12) 0.0331 0.0490 0.68 0.50*
Prasttheta(Z" — F7 ik #% & A) 14.2 0.954 14.87 0.00
A 45 F 4 e 0 6685
Init log-likelihood: -7344.223
Final log-likelihood: -3142.270
Adjusted rho-square: 0.571
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Cycle 4 (t = 605~805)
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Cycle 5 (t=805~1005)
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Cycle 7 (t=1205~1405)
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Cycle 9 (t=1605~1805)
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