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A study on hysteresis phenomenon of traffic flow

with heterogeneous drivers

Student: Kun-Ting Tsali Advisor: Hsun-Jung Cho

Institute of Transportation Technology & Management
National Chiao Tung University

ABSTRACT

This paper presents an approach to analyze the traffic flow hysteresis
phenomenon of LWR model and Car-following theory with heterogeneous drivers. In
classical traffic flow theory, the-relationship between speed and density is a linear
function. That means one speed-value.corresponds to-exactly one density value while
the traffic condition is changing. According to-real data of speed and density which
were collected from the road detector during a time period, we found that the speed
and density curves obtained following the hysteresis loops. The reason is that there
are no exact the same human behavior between each other in real world. The analysis
shows that when add the heterogeneous drive-behaviors characteristic into the LWR
model and Car-following theory and will present the hysteresis loops on the curve of

the relationship of speed and density.
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5.2.1 GM model 2 m=0, 1=1

o (1, m) [ Xy (t+ ADT” [, (D)= %,., (D]

X, (t+A) = | (5.12)
(Xn (t) — X (t))
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5.4.1 GM model 2 m=1, I=1

o (1, m) [ Xy (t+ ADT” [%, (0= %, (D]

X, (t+A) = (5.16)
(Xn (t) — X (t))l

B M=1>L=1"- R
U a [Xn+1 (t)] . .
Ry (A1) = X (1) = X, (1) (5.17)

1 (% (=%, (1) | ]

% 5.11 Vehicle1~9 4= 4238 B &2 R X 42 B
Initial speed Sensitivity

Vehicle 1 10 a,=1.0

Vehicle 2 10 a,=0.9

Vehicle 9 10 o, =0.2

Vehicle 10 10 a,,=0.1
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