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Analysis of time headway distribution models at multi-lane roundabout

QU Zhao-wei, DUAN Yu-zhou,SONG Xian-min, TAO Peng-fei, XING Yan
(College of Transportation, Jilin University ,Changchun 130022 ,China)

Abstract: In order to describe the time headway distribution characteristics of different control types at
roundabouts, an investigation was carried out in different sections and different lanes at roundabouts both with
and without signal heads in Changchun. Several distribution models were used to analyze the headway
distribution in both weaving and circulating areas, such as Weibull distribution, shifted lognormal
distribution, double shifted negative exponential distribution and JohnsonSB distribution. The maximum
likelihood estimation method and Levenberg-Marquardt method were used to estimate the parameters in the
distribution models, and a single-sample Kolmogorov-Smirnov test was used to examine the goodness of fit to
the distribution models. Finally, the relationships of lanes between different controlling types and different
lanes in the same roundabout were measured by two-sample Kolmogorov-Smirnov test. The results show that
there are significant differences in headway distribution among different types of roundabouts, and certain
differences in different regions under the same type of control; and JohnsonSB distribution and shifted
lognormal distributions have better goodness of fit among the distribution models.
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Table 1 Statistic description of headway of different

lanes
WA HEAR WE/ WMHE kR A5
3 g R
b5 i (veheh 1) /s *= RE
F1 895 782 4.60 4.57 3.02 12.59 0.993
5 2 656 555 6.49 8.43 3.64 18.16 1.299
@ 3 242 207 17.43 29.94 3.74 17.15 1.718
gj 351 1474 1245 2.89 2.27 2.95 12.77 0.785
22 1389 1172 3.07 2.74 3.45 17.98 0.893
%3 631 536 6.72 9.57 3.49 14.33 1.423
F1 673 952 3.78 2.70 2.22 6.40 0.713
. 2 621 877 4,10 3.00 2.16 6.80 0.731
B
[ M3 456 643 5.60 4.91 2.56 9.72 0.876
; %1 567 1116 3.26 2.55 3.38 16.94 0.791
N
7 %2 650 1279 2.82 1.71 1.83 4.82 0.606
23 559 1102 3.27 2.48 2.40 9.14 0.759
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Fig.2 Boxplot of different headways
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Fig.3 Cumulative probability distribution of

the survey sample
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Table 2 Estimated values of model parameters

Weibull(3P) Loglogistic(3P) DDNED
£}
a B Y a B Y é 71 72 d
PR 1 1.177  4.744  0.159 2.188 3.026 0.143 0.799 0.386 0.124  0.936
IR 2 0.879  5.606  0.560 1.607  3.154  0.546 0.200 0.065 0.317 0.912
— A 3 0.695 12.922  0.800 1.288  6.379  0.784 0.208  0.033 0.164 1.117
LU 1 1.408  3.046  0.148 2.730  2.152  0.118 0.573  0.485  0.483  0.797
LY 2 1.271  3.131  0.199 2.431  2.110 0.182 0.361 0.463 0.464 0.772
YA 3 0.896  6.163  0.267 1.760  3.391  0.252 0.799 0.335 0.062 0.886
FUiE 1 1.554  4.197  0.043 2.943  3.053  0.010 0.396 0.369 0.367 1.103
HUiiE 2 1.506  4.540  0.042 2.715  3.302  0.029 0.402  0.317 0.318 1.031
B WiiE 3 1.049  4.829  0.865 1.820  3.320  0.695 0.439 0.227 0.230 1.091
LYLIE 1 1.457  3.530  0.062 2.960  2.578  0.004 0.600  0.437  0.439  0.936
LYIE 2 1.796  3.192  0.334 3.162  2.400  0.156 0.317  0.447  0.448  0.861
2EBE 3 1.352  3.284  0.279 2.408  2.357 0.198 0.759  0.404  0.402  0.821
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Table 3 Goodness of fit test for various models
# L Gen. Extreme Johnson Log-LogisticLognormal Weibull )
LR N Cowan M3 DDNED  KS Ilfi #4#(0. 05)
g Value SB (3P) (3P) (3P)
i 1 0,167 0. 060 0.045 0.056 0.068 0.115 0.073 0.045 0. 046
A 2 0.114 0.046 0.041 0.031 0.031 0.094 0.139 0.032 0.053
. WUiHE 3 0.232 0.078 0.108 0. 041 0.057 0.108 0.091 0.048 0.087
Wy - :
ZYUE 10,237 0.059 0.068 0.068 0.087 0.124 0. 405 0.074 0.035
ZYGE 2 0.194 0.052 0.083 0.056 0.074 0.115 0.225 0.068 0.037
ZYUE 3 0,140 0.067 0.136 0.061 0. 064 0.121 0.086 0.058 0.054
WA 1 0.268 0.084 0.076 0.088 0.091 0.121 0.117 0.116 0.052
HiE 2 0.235 0.064 0.063 0.065 0.062 0.107 0.180 0.098 0. 055
. PRI 3 0.083 0.058 0.047 0.046 0. 040 0.068 0.136 0.050 0.064
RS, -
YA 1 0.242 0.065 0.149 0.081 0.087 0.121 0.122 0.111 0.057
THIE 2 0,267 0.079 0.105 0.074 0. 084 0.109 0.163 0.127 0.053
ZYE 3 0.184 0. 080 0.061 0.074 0.077 0.094 0.182 0.083 0.058
SERGME 0,197 0.066 0.082 0.062 0.068 0.108 0.160 0.076
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I — 0.2720 0.0523 0.0929 o |
B =
[0.0741 0.0757 0.0825 0.0775 — =
0.0757 0.0772 0.0839  —  0.0763  —
0.0825 0.0839 0.0901 — —  0.0858
0.0775  — — 0.0808 0.0782 0.0811
—  0.0763  —  0.0782 0.0754 0.0784
| — — 0.2720 0.0811 0.0784 0.0813 ]
[t 1 0 0o — —]
1 1 0 — 0 —
o 0o 1 — — 0
C =
0o — 1 1 1
— 0 1 1 O
|[— — 0 1 0o 1]

HARE C 7T LA L X F R R 5, B &
1 R GEGIE 2 Z A 2R RE AR A, 28
ZUHTE 1 MIsCBUAGE 2,38 BUAGE 1 IS 4U458 3
Z[A] B A3 A A AR [R) . SRl mT 75 3 3848 35
F4) DR R I I A A DA R 6 A I e i) R
D .E .F fiin., MESSRATLIE M8 3 U 58
ZUHETE 1 MIZCLV A8 2 2 () B o A 28 0L, Hofth %=
TE R 5 K B B Y 43 A ER S AN DR K

D =
[ o 0.1067 0.3753 0.2060  — -]
0.1067 0 0.2805  —  0.2724  —
0.3753 0.2805 0 — — 0.2958
0.2060  — - 0 0.0381 0.2636
—  0.2724  —  0.0381 0 0.2419
| - — 0.2958 0.2636 0.2419 o |
E =
[0.0643 0.0699 0.0985 0.0576  — -
0.0699 0.0751 0.1023  —  0.0644  —
0.0985 0.1023 0.1236  — —  0.1028
0.0576  — — 0.0501 0.0509 0.0647
—  0.0644  —  0.0509 0.0516 0.0653
[ — 0.1028 0.0647 0.0653 0.0766 ]
[1 0 0 0 — —]
o1 0 — 0 —
0o 0 1 — — 0
F =
o — — 1 1 0
- 0 — 1 1 0
|— — 0 0 0 1]

Sy T % R] DX ] 2 AN R 4 BN Y 43
A R R AT 2 BT L R RURE 08 5 3 % R 35 F
FEALT b 1 P I8 42 3 PN 58 21 42 38 iR AT BURFE AR KS
Ko, g5 R 4 frR ., i8R KS gt
(B35 K F I S ir DAAE 4 J5 i B2 A T 50K
AHTR o 0] DL A2 A5 5 4 1 9 5% W) 2 3 AE B 38 XL
M NE T MIE R &4 T 284k, %2 3k i B 4 A JE =X
IRRA T AR,

F4 BEH/FRIBEEEZ AN KS B

Table 4 Two sample KS test at Saide/Xinmin square

IS S R

fiE 1 fiE2 KiE3 FiE1 FiE2 FiES3

KS4iit{d 0.1154 0.1312 0.2429 0.1250 0.1098 0. 2050

i S 1E 0.0694 0.0761 0.1082 0.0672 0.0646 0.0790
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KS £ 5 % A5 A9 1) 400 & Pk Be 17 o 5k, itk
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