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Effect of Sensor Errors on Network Traffic
Flow Inference Based on Sensitivity Analysis

SHAO Minhua , ZHOU Chenyang

(Key Laboratory of Road and Traffic Engineering of the Ministry of
Education, Tongji University, Shanghai 201804, China)

Abstract: The effects of sensor errors on link flow inference
in sensor location flow-observability problem are discussed in
this paper. By using the equations of traffic flow conservation
system and the model of network sensor location problem
based on turning ratios at intersections, a general sensitivity
analysis method is proposed to analyze the impact of sensor
errors on the link flow reckoning. Firstly, the key factor is
defined to represent the errors of link inferring caused by the
sensor errors. Then, the total effect of multiple sensor errors
on the link flow inferring is proved theoretically to be the
linear superposition of the effects of single sensor error.
Finally, a square road network is used to test the proposed
method. Two sensor location schemes of installing sensors on
the only entrance links or exit links of the road network
respectively are adopted, which can both support the unique
link flow inferring results. The effect of sensor errors on link
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flow inferring is given by using the key factor method.

Key words: sensor location flow-observability problem;

sensor errors; link flow inference; sensitivity analysis;

key factor
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Tab.1 Flow inferring results with sensor error or not
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16 0. 006 8 0.078 0 0.084 8 32 0. 005 8 0.004 1 0. 009 9 48 0 0 0
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Fig.6 Key factor three-dimensional prism
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Fig.5 Key factor three-dimensional prism map

map of error source road 2

of error source roads 1 and 3
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Fig.7 Key factor three-dimensional prism map

of error source road 4

B8 RHARRZFERE 24 HXBRY=HERE

Fig.8 Key factor three-dimensional prism map

of error source roads 2 and 4
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Tab.4 Random turn ratio of 3 X 3 square road network

P ke " P el

iR HG AR N T
1 0.12 0. 43 0. 45 25 0. 90 0.01 0.09
2 0. 85 0.13 0.02 26 0. 99 0.01 0.01
3 0. 27 0.15 0.58 27 0.71 0. 29 0. 00
4 0. 56 0. 28 0.16 28 0. 29 0. 30 0. 42
5 0.42 0.12 0. 46 29 0. 46 0.41 0.13
6 0.95 0. 00 0. 05 30 0. 82 0.02 0.16
7 0.11 0.13 0.77 31 0.18 0. 30 0.53
8 0.17 0.52 0.32 32 0. 06 0. 49 0. 45
9 0. 57 0.02 0. 40 33 0. 34 0.12 0.55
10 0.93 0. 05 0.02 34 0.21 0.72 0.08
11 0.74 0.02 0. 25 35 0. 68 0. 15 0.17
12 0. 86 0.13 0.01 36 0.91 0.01 0.08
13 0. 98 0.01 0. 00 37 0.75 0.19 0.07
14 0.79 0.11 0.10 38 0. 56 0.08 0. 36
15 0.18 0. 33 0. 49 39 0. 60 0.12 0. 28
16 0.13 0.03 0. 84 40 0.13 0.18 0. 68
17 0. 94 0.02 0. 04 41 0. 89 0.01 0.10
18 0. 30 0. 23 0. 47 42 0. 24 0. 04 0.72
19 0. 47 0. 35 0.19 43 0. 44 0.01 0.55
20 0.03 0. 82 0.15 44 0. 90 0.02 0.08
21 0. 56 0. 38 0. 06 45 0. 09 0. 28 0. 63
22 0. 35 0. 29 0. 36 46 0. 46 0. 06 0. 49
23 0. 05 0.17 0.78 47 1. 00 0. 00 0. 00
24 0. 66 0.11 0.23 48 0. 30 0. 04 0. 66
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Fig.9 Key factor three-dimensional prism map of error

source road 1 on random turning ratio
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Fig.10 Key factor three-dimensional prism map of error

source road 3 on random turning ratio

RV
REPEHE
\

11 HENESIETREFRRE 1.3 NXERB=48RKE
Fig.11 Key factor three-dimensional prism map of error

source roads 1 and 3 on random turning ratio
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