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Table 1 16 traffic flow data samples from four Chinese cities
Average Average
S 1 Dat Road
ampre Recording time City Site Weather headway velocity/ 'a & o
No. . 1 size features
distance/m  (km-h™1)
Yan’an "
1 20080201-1410-1710(Fri.) Shanghai  Viaduct near  snowy  20.89 36.73 12141 i‘zay rom
Shanxi Road © ramp
Yan’an p
away from
2 20080721-0740-1650(Mon.) Shanghai  Viaduct near  sunny 19.25 4117 28044 tV}VI Y
Shanxi Road © rampb
Yan’an "
3 20081224-0730-0910(Wed.) Shanghai  Viaduct near  rainy 18.96 30,72 5504 a:;ay rom
Shanxi Road © ramp
Yan’an 5
rom
4 20081229-0730-0820(Mon.) Shanghai  Viaduct,near  rainy 25.96 4076 4804 "‘tvk"lay ©
Shanxi Road ¢ rampb
Yan’an "
5 20080727-0825-1145(Sun.) Shanghai  Viaduct,near  sunny 32.37 56.42 11474 a;vgay romt
Shanxi Road © ramp
South-North
. . oo e behind the
6 20081017-1405-1515(Fri.) Shanghai ~ Viaduct,near  sunny 14.29 24.90 4716 .
off ram
Beijing Road P
South-North )
. X behind the
7 20080129-1400-1605(Tue.) Shanghai Viaduct, near snowy 16.80 21.26 8957 &
Beijing Road ot Tamp
Inner Ring
8 20090713-0600-0740(Mon.) Shanghai ~ Viaduct,near  sunny 26.48 36.83 3408 curve
Yutian Road
Inner Ring
9 20090714-0750-1115(Tue.) Shanghai  Viaduct,near  sunny 18.34 24.86 1892 curve
Yutian Road
Fourth Ring in front of
Road, west the on
10 20081103-0830-1100(Mon.) Beijing sunny 28.56 38.96 9795
of Xueyuan ramp, down
Bridge slope
Fourth Ring in frontof
Road, west the on
11 20081104-0715-0835(Tue.) Beijing sunny 24.65 40.38 6742
of Xueyuan ramp, down
Bridge slope
Fourth Ring in front of
12 20081102-1410-1600(Sun.) Beijing Road, west  nny 29.59 4075 5608 the off
of Xueyuan ramp, up
Bridge slope
Second Ring behind the
13 20081126-0755-0940(Wed.) Xi’an Road, Yanta sunny 25.95 37.57 5952  on-off ramp,
overpass down slope
Second Ring behind the
14 20090804-1125-1815(Tue.)  Xi’an Road, Chang’an sunny 13.46 19.13 20592 on-off
overpass ramp
in front of
Jinshui Road th -off
15 20080825-0835-1650(Mon.) Zhengzhou oo 0% sunny  37.65 58.64 70184 0 OM°
Viaduct ramp, down
slope
in front of
Jinshui Road th -off
16 20090806-0720-1905(Thu.) Zhengzhou o 0% sunny 3051 48.86 11107 oM
Viaduct ramp, down
slope
total 210920
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Table 2 Optimal values of u¢ of different

velocity-density formulas
m/s

Eq. mH @ 6 @ © @ (¢ 010
sample 5 22.97 36.72 36.09 21.08 22.29 23.32 24.20 26.84
sample 3 16.70 32.79 30.08 17.08 19.73 18.17 17.88 20.33
sample 10 18.91 29.65 28.06 16.91 18.39 19.89 19.90 21.97
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Table 3 Comparison of e, calculated by different

velocity-density models
%

Eq. mH @ 6 @ © @ (@ 010
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sample 3 30.14 41.32 32.10 30.09 55.94 38.49 30.99 32.38
sample 10 33.32 41.07 30.62 28.54 41.07 38.24 33.49 33.92
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Table 4 Optimal values of u¢ of different

velocity-density formulas
m/s

Eq. H @ 6 @ 6 @ © @0
8:30~9:05 14.88 29.68 25.99 14.55 17.90 16.84 15.99 18.29
9:05~9:40 19.44 30.14 29.01 17.38 17.82 20.01 20.48 22.58
9:40~11:00 21.39 29.21 29.62 18.44 18.81 21.45 22.32 24.35
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Table 5 Comparison of e, calculated by different

velocity-density models %
0
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Fig.3 ¢-p curves of different traffic flow models with optimal values of u¢
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STUDY ON OPTIMIZATION OF TRAFFIC FLOW VELOCITY-DENSITY
MODELS FOR URBAN FREEWAY

Wu Zheng*?  Guo Mingmin* Xu Qian'
*(Department of Mechanics and Engineering Science, Fudan University, Shanghai 200433, China)
t(Jiawing TV and Radio University, Jiazing 314000, China)

Abstract Traffic flow models are important means to describe various complex traffic procedures and to
establish intelligence traffic systems of urban freeway. Generally the formation of a traffic flow model requires
massive observation as well as in-depth analysis of real road traffic. Empirical data are indispensable to identify
the parameters of the corresponding model. It is drawn in this paper that 210920 “car velocity-headway
distance” data pairs are obtained from the long time video recordings of urban freeway in four Chinese cities.
Three traffic flow data-samples are made up of parts of these measuring data and are applied to an optimization
study of several manifold well-known traffic flow velocity-density models. Some qualitative and quantitative
results of the optimal free velocity value in the models have been obtained. The superiorities of modified
Kerner-Konhauser equilibrium function and Payne’s one are found in simulating the measuring data under the
traffic condition of be free and be crowd, respectively, while Greenshields model (i.e. 1D pipe fluid model when
m = 3) can give the satisfying results for the measuring data when the traffic condition is between free and

crowd.

Key words traffic flow model, measuring data, optimization of parameter, superiority of simulation
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