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Table 1 Velocity-headway data frequence (measured on Yan’an viaduct of snowing day)

p hs/v <10 10~20 20~30 30~40 40~50 50~60 > 60 Total
[0.675,1] <10.37 10 28 126 108 22 8 18 320
[0.525,0.675] 10.37~13.33 3 40 358 601 153 29 44 1228
[0.425,0.525] 13.33~16.47 14 44 517 1217 473 78 57 2400
[0.325,0.425] 16.47~21.54 52 76 648 1715 889 131 89 3600
[0.225,0.325] 21.54~31.11 49 71 453 1455 1005 205 87 3325
[0,0.225] > 31.11 27 26 160 446 432 139 38 1268

Total 155 285 2262 5542 2974 590 333 12141

H: hs AELME (BA m), v AEHE (AL km/h), p ATENEE (FFIEEE 143 veh/km).
Note: hs is headway (m), v is velocity (km/h), p is non-dimensional density (143 veh/km).
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Table 2 Distribution of mean velocity categorized by headway

Video/Headway

< 10.4 10.4~13.3 13.3~16.5 16.5~21.5 21.5~31.1 > 31.1 Mean velocity Mean density

19.5
ordinary hours in fine day 38.07
32.00

26.48
43.88
34.50

30.93
45.39
35.59

rush hours in fine day

snowing day

34.81
47.88
36.42

38.81
49.42
38.13

44.26
50.73
39.42

31.39
47.82
36.73

0.4079
0.304 7
0.3347
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Fig.1 Flow-density data of ordinary hours in fine day
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Table 3 Mean absolute errors categorized by headway (snowing day)

Headway/Equation  (4) (5) (6) (7) (8) (9) (10) (11)  Best model
(56, 93.33] 0.4813 0.5259 0.5558 0.5696 0.6180 0.5252 0.5788 0.5695 Underwood
(40, 56] 0.3385 0.4144 0.4553 0.4747 0.5533 0.3627 0.463 1 0.4744 Underwood
(31.11, 40] 0.2556 0.3659 0.4166 0.4412 0.5485 0.2656 0.350 6 0.4402 Underwood
(25.45, 31.11] 0.2081 0.3404 0.3980 0.4265 0.5074 0.2107 0.216 6 0.4243 Underwood
(21.54, 25.45] 0.1985 0.3064 0.3673 0.3986 0.4379 0.1986 0.504 1 0.3941 Underwood
(18.67, 21.54] 0.2251 0.2773 0.3422 0.3767 0.3787 0.2250 1.6850 0.3684  Greenberg
(16.47, 18.67] 0.2875 0.2328 0.2994 0.3384 0.3074 0.2875 4.4709 0.3234 n=25
(14.74, 16.47] 0.4134 0.2050 0.2561 0.2945 0.2465 0.4155 10.8595 0.2723 n=2.5
(13.33, 14.74] 0.5689 0.1828 0.2130 0.2482 0.2009 0.5798 253515 0.2191 n=2.5
(12.17, 13.33] 0.7423 0.2183 0.2069 0.2298 0.2026 0.7749 56.8775 0.2071 Payne
(11.2, 12.17] 1.0062 0.3000 0.2126 0.2042 0.2105 1.0880 133.7805 0.2279 Greenshields
(10.37, 11.2] 1.2809 0.4483 0.3034 0.2571 0.2683 1.4577 308.8312 0.3691 Greenshields
(9.66, 10.37] 1.5253 0.6496 0.4599 0.3855 0.3640 1.8533 659.2212 0.6032 Payne
(9.03, 9.66] 1.8791 0.9814 0.7138 0.5873 0.4533 2.5285 1576.815 1.0208 Payne
(8.48, 9.03] 1.9944 1.2420 09176 0.7571 0.4559 3.1267 3387.15 1.4258 Payne
(8, 8.48] 2.3405 1.9153 1.4705 1.2482 0.6674 4.5247 8046.255 2.3870 Payne
(7.57, 8] 3.0802 3.6433 2.8999 2.5283 1.2808 8.0968 22018.34 4.8385 Payne
< 7.57 3.1819 12.884 10.5959 9.4519 3.9000 26.9829 131179.1 18.7503 Underwood
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Table 4 Non-dimensional density distribution of seven equilibrium functions in three samples

Underwood Greenberg Wu(n = 2.5) Wu(n = 2.8)

LEE Greenshield Payne

Video/Equation
rush hours in fine day (0,0.325) (0.325,0.375] (0.375,0.624
ordinary hours in fine day (0,0.225) —
snowing day (0,0.325)  (0.325,0.375] (0.375,0.525
average density length 0.292 0.033

0.183

— (0.624,0.674] (0.674,0.724] (0.724,1]

]
(0.225,0.375] (0.375,0.424] (0.424,0.474] (0.474,0.674] (0.674,1]
]

— (0.525,0.575) (0.573,0.674] (0.674,1]

0.016 0.049 0.150 0.309

I TERNKHER B A 143 veh/km. 5 3 1758 6 FURHEHIE A Payne B#.

Note: Non-dimensional Density is 143 veh/km. The data of row 3, column 6 actually beng to function Payne.
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Table 5 Eigenvalues of four boundary formula

Characteristi

Aracteristic | BE(up) LEE(down) Payne Greenshields
value/model
ug/(km-h~1) 97.2 46.8 22.0 64.8

h;j/m 7 7 2.5 3.2

X B . DUE AR RESEAT IR, BRI
RER B LA (FREHE) 4 8.72%.
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A COMPARATIVE STUDY ON TRAFFIC FLOW MODELS BASED ON
MEASURED DATA Y

Lin Zhanxi Guo Mingmin Zheng Xianging Wu Shengchun Wu Zheng?
(Department of Mechanics and Engineering Science, Fudan University, Shanghai 200433, China)

Abstract Most of the papers that we can read about traffic flow models focus on interpreting traffic phe-
nomenonsy. It is drawn in this paper that over 26 000 “car velocity-headway distance” data pairs are obtained
from the long time video recordings of a section in Yanan Expressway of Shanghai with three traffic circum-
stances: peak hour; low traffic hour; snow day. Compared with Kerner’s flow-density traffic flow model, we
can find that as the samples’ average density increases, the free flow’s curvilinear flow-density relation becomes
weaker and there will be nonlinear charateristic. Some new interesting phenomenons, such as “high veloc-
ity — small headway distance” data in the traffic flow that has low average density only, are found from the
Fig.1~Fig.3 and are discussed in the paper.

Real measured data support and enlight the study of traffic flow models. On the aspect of macroscopical
differential models, this paper propose a method to choose the best-fit function in each density section to form
a piecewise function, which is much closer to present Shanghai traffic conditions. On the aspect of cellular
automata models, this paper give a method to quantify the proportion of aggressive drivers, which is proposed

by means of fitting different equilibrium functions to real measured data.

Key words traffic flow models, measured data, flow-density figure, piecewise equilibrium function, aggressive

drivers
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