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Influence of detector layout on estimation accuracy of
travel time reliability to road network

CHENG Mingian, YANG Zhihao, WANG Jiawen

(Business School, University of Shanghai for Science and Technology, Shanghai 200093, China)

[ Abstract] In order to improve the reliability estimation accuracy of road network travel time, considering the application of traffic
section detectors in cities at present, the influence of detector layout on the reliability estimation accuracy of road network travel time
is analyzed. Firstly, the statistical definition of travel time reliability of road network is defined. On this basis, considering the
impact factors of travel time, the road section travel time model, the road network travel time reliability model, the free popular
travel time model and the travel time threshold model are established. Finally, take the microscopic simulation road network as an
example, set reasonable road network, signal timing and related parameters, list five detector layout schemes, compare and analyze
the simulation data with the actual truth data of the road network, and further analyze the permeability. The research shows that the
density and location of detectors will affect the reliability estimation of travel time of road network. The results show that the non—
uniform and incomplete laying of detectors in the road network will reduce the reliability accuracy of travel time of the road network,
while in the case of uniform and complete laying, increasing the laying density of detectors in the road network will improve the
reliability accuracy of travel time of the road network.
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Fig. 1  Simulate road network intersections and road network
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Tab. 1 Scenario 1 detector data

N A
Ei?;j” *j;f ERHE PRMIEs IR

45.9 8 27 30 0
46.1 8 15 31.6 0.7
46.3 2 2 32.7 1.3
46.4 24 11 31.8 0.6

48 8 20 31.8 -0.4
49.5 24 7 33.4 0
52.9 14 59 33.6 1.2
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53.6 5 21 35.1 0.6
54.8 8 85 31.5 0.5
57.3 8 70 35.5 0.5
57.5 2 89 33.6 0
57.6 14 56 35 0
58.7 2 95 34.2 1.6
58.8 19 123 31.2 0.7
58.9 5 86 34.6 0.7
60.5 24 113 32.5 1
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Tab. 2 Travel time mean and standard deviation
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Tab. 3 Travel time threshold and reliability estimates

Wi FTRRIR (. AT RE ) AT S A A %
VE S 15.876 3 41.68
HR 15.876 3 40.90
TE= 15.876 3 42.19
E 3L 7.938 1 44.43
ESN 5.292 1 45.62
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Tab. 4 Influence of detector layout on reliability and accuracy of

travel time
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Tab. 5 Estimated and actual travel time reliability of each scheme

under penetration screening %
ImEmf it BER 5% BBEE10%  BEFR20%
S2BRfE 47.70 48.36 46.13
% 42.47 41.68 41.68
FR_ 40.52 41.29 40.90
FE= 40.90 40.52 40.52
J5 %M 43.64 43.25 43.64
Wik S0 4522 45.62 45.22
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Tab. 6 Influence on reliability accuracy of 5%.10% and 20 % down

stroke time of permeability %
KERER BER % BEF10% BIiEF20%
E S -2.690 -5.227 -6.675 -4.455
FE— -3.470 -7.177 -7.065 -5.235
= -2.180 -6.797 -7.835 -5.615
E3L 0.060 -4.057 -5.105 -2.495
ViR S0 1.250 -2.477 -2.735 -0.915
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Tab. 7  Reliability fluctuation values of down stroke time of

transmittance 5%, 10% and 20 % %
BEE BEF 5% BBE10% BB 20%
SEBRE 3.33 3.99 1.77
E S 0.79 0.00 0.00
HEZ -0.38 0.39 0.00
WL = -1.29 -1.67 -1.67
5% -0.79 -1.18 -0.79
Wik S -0.40 0.00 -0.40
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