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A Traffic Demand Estimation Method for Signalized Intersections
Based on Platoon Dispersion
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(School of Transportation and Logistics, Dalian University of Technology, Dalian Liaoning 116024, China)

Abstract: To investigate the influence of traffic demands on signal timing design, a method for estimating
traffic demands at signalized intersections is proposed based on platoon dispersion. By analyzing the
correlation between the traffic demands at upstream and downstream sections, the arrival traffic volume at the
downstream section is calculated according to the departure traffic volume at the upstream section based on
the platoon dispersion model. To validate the traffic demand estimation model, the field data are collected
and used, and the simulation experiments are carried out. The measured and estimated volumes under
different levels of traffic demands are compared, and 2 optimized timing schemes are obtained by using 2
kinds of traffic volumes to minimize vehicle delay. The verification result of field data shows that the relative
error between the estimated and observed volumes is 10.33% . The verification result of the simulation
experiment reveals that (1) The measured and estimated volumes have significant difference under the high
traffic demand level, while the differences are small under the middle and low traffic demand levels. (2)
Compared with the existing scheme, the optimized scheme makes the average delay reduced. Compared with

the optimized scheme obtained by utilizing the measured volume, the optimized scheme obtained by adopting
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the estimated volume makes the average delay decrease by 9. 85% —28. 15% under the high traffic demand

level. While there is not much difference between the 2 optimized schemes under the middle and low traffic

demand levels. The research result indicates that (1) The measured volume cannot reflect the real traffic

demand at intersection approach when traffic is congested, while the estimated volume obtained by the

proposed method can reflect it. (2) Compared with the measured volume, the signal timing scheme obtained

by adopting the estimated volume can effectively reduce the average delay at signalized intersection, and can

better improve the traffic operational efficiency.
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Fig.1 Layout of intersection
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Fig. 3 Schematic diagram of surveyed road section
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Fig. 4 Simulation model for calibrating platoon dispersion

coefficients
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Fig.8 Variation coefficients of measured and estimated volumes
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Tab.2 Optimization schemes

I ST/ AR
- HoOK/s Rl M2 M3 M4 %/
OP1-200-1.  A/B 60 12/12 8/9 9/9 11/10  0/0
OP1-200-M A/B 65 19/18 8/8 8/9 1010  0/59
OP1-200-H A/B 87 24725 12712 15/15 16/15 0/62
OP1400-L. A/B 60 12712 8/9 1079 10710 0/0
OP1400-M A/B 67 20/19 8/9 9/9 10/10  0/8
OP1400-H A/B 104 32/31 16/16 18/18 18/19 0/0
OP1-600-L.  A/B 60 12712 8/10 10/9 10/9 0/0
OP1-600-M A/B 67 20718  9/9 9/9 9/11 0/0
OP1-600-H A/B 105 33/31 15/16 18/17 19/21 0/0
0P2-200-L.  A/B 60 12/10  9/9 10/12 9/9 0/0
0P2-200-M A/B 64 19/17 8/8 8/9 9/10 0/59
OP2-200-H A/B 83 25724 11711 13/13 14/14  0/34
0OP2400-. A/B 60 12713 8/9 9/9 11/9 0/0
0P2400-M A/B 64 19/17 8/8 8/9 9/10 0/38
0OP2400-H A/B 93 29/29 13/14 15/14 16/16  0/0
0OP2-600-1. A/B 60 13/13  8/9 9/9 10/9 0/0
0P2-600-M A/B 65 1917  9/8 8/9 9/11 0/42
0OP2-600-H A/B 97 30730 14/15 16/15 17/17 0/0
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Tab.3 Result of road network performance

WES PR AT/ (km - b~ ZERERY (s - veh )

CP-200-L 1.00 23.03 50. 55
CP400-L 1.04 23.51 54. 61
CP-600-L 1.07 24.70 55.26
OP1-200-L 1.00 29. 05 32.15
OP1400-L 1. 06 29.35 35.22
OP1-600-L 1.10 30. 99 34.36
0P2-200-L 1.01 28.74 32.92
0P2-400-L 1.05 29. 46 34.91
0P2-600-L 1.11 30.93 34.52
CP-200-M 1.50 17.96 78.70
CP400-M 1.17 22.29 63.29
CP-600-M 1.21 23.79 63. 64
OP1-200-M 1.41 22.87 53.04
0P1-400-M 1.30 25.63 49.15
0P1-600-M 1.34 27.15 49. 49
0P2-200-M 1.39 23.31 51.26
0P2-400-M 1.34 26.12 47. 60
0P2-600-M 1.34 27.12 49.74
CP-200-H 3.15 9.87 168. 65
CP400-H 2.40 13.98 127.51
CP-600-H 2.51 14.95 131.25
OP1-200-H 3.19 11.52 142.76
OP1-400-H 1.78 18. 48 87.42
0P1-600-H 1.75 19.77 87.85
0P2-200-H 2.25 14.99 102. 58
0P2-400-H 1.57 19.91 76.20
0P2-600-H 1.61 20.98 79.19

ME3 T LLE, J . ARSSE T RKFE R0
SRR B IE R, 45 X S; e
IKFAGE TR T, BURT ZAMLAL % 1 %R 4
TEREER, X OPERER 2, M Pk % I
XN 4B IE R /N, 2 XA HEREA Fr e . 58
WM, ik B IR F [ 15.35% ~
40.24% | 7B EEHL S 14.00% ~51.87% , X 0]
IR F B4 S e O Ak 7 i 58

NN A TSR B AL, SIAME T F 1
5 11 XN ERBIE R AR R 22, B

A= (d,-d)/d,, (9)
Kb, A NEPPERMHEXTRZE; d, T d 53500 01
15 XN SBT3

B9 g5t T AN RISl KK R LAk % 1A
X A AR A LR A AR R 2R 25 o AT 58 1A T 73531
B i AL S R AR R I A
TP T 5 VAT EE, 24 5800w SR AL T 7K F
W, A P A O 58 TL il 4R B A R T B
9.85% ~28.15% ; HsCillits KA T HHACEIS, A%
iR P A T 5 I R S Bk TR 3. 15% ~
3.36% s3I 0.51% 5 4 523 i 5K b TRk F- 1
PR AR AT AL 7 58 11 42 P SE R T 0. 87 %
o3I 0. 46% ~2.37% o mdgal B, 7&K 5C i
R R, SRS A AR R A5 2 i e A T S
BLI SRR AP AE B R 22 55 e AP L IROK P22 i
R E, “HEIFTRNRES . XU TF 5 BC
BB REAT S T R SRR, A i AL
THGOARERE, XA R LEL

N
KT B 600m E400m N200m

KT

KT

-35

AR ZE %%

B9 MAFRIFMNAEEHTRAEIIRE

Fig. 9 Relative errors of average delay between optimized

scheme I and optimized scheme II
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