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Abstract. Using traffic detectors to obtain vehicle traffic information is the basis for promoting the intelligent
construction of road network and improving the efficiency of road operation and management. However, most
of the previous detector layout studies were focused on the urban road network, the influence of detector
failure factors on the detection effect of the overall road network was rarely considered. A two-stage method is
proposed to explore the layout scheme of the minimum detectors in the expressway network, and improve the
detection reliability of the detection system when detector malfunction occurs by deploying redundant
detectors: In the first stage, based on the previous research on the minimum number of detectors in
expressway network, the algorithm is designed and implemented by using MATLAB, The layout scheme of the
minimum detectors under the ideal condition of no failure is obtained. In the second stage, considering the
link importance indicator, the relationship between the number of redundant detectors and the number of links
that can measure data in the event of detector failure is explored by using the designed algorithm. Considering
the cost factor, the optimal number and location of redundant detectors are obtained. Finally, combining the
placement positions obtained in the 2 stages, a reasonable layout scheme of the minimum detectors for
expressway is obtained on the premise of ensuring the detection coverage of the road section, and the method
is verified by an expressway network. The result shows that the proposed detector layout method is effective

and can ensure that the detector layout scheme still has high detection ability when detector failure occurring.
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This study has high application value for improving the economy and scientificity of expressway traffic flow

detector layout and promoting expressway information construction.
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Fig. 1 Feasible solution solving algorithm
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Tab.3 Maximum number of possible detector failures under

different layout schemes
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Fig.5 Detection capability varying with failures under

different layout schemes

HITEL S RTAT, A6 I AT o R8T 95% IF, it
M TCARREIN AR AT BT %6 0 10 A, PRSI TR A
A, ARSI A o A A e RO R R T,
B AS 1 HE 25 8, AR 2 2 3 Y b ZEVERLAIR, mTIA
P 10 A 245 RV Ay BRARL 64 TC A A 0 s 4 e it
FIEE, AN AR SRR 10%, 5%, 1%, &R
TUARKL IR 2B H 233 7, 5, 34 Bk, &
LR TUAAG D 25 A1 B 7 SRS A5 21 A PRAE A B £R
F Ll BRI ST 2 1) i B S0 B 56 45 FH 9 05T Py e B

3 EHIFFR

AWFFEVEFR AL T8 B A o i B R X B T 5
X5, PEATSEPREE B UE . B o A R B AR DY O
], PR, REL O, g 10 Mgk, &
THEE 120 km/h, EE T8 25— S0 T 38 R0 i BEE
HAEIR, BREE 80 km/h, 35030 % 42 i B oA #1184



55 11 48]

O, A T DY R R O B S AN g A1 1R 163

Pho AR ARG 75 A 15 5 58 B AT i v S P s v
BCE N 95% , ATAFR R ) SCIHA I 45 ) A A i i
o, PICRHIBRR B E N 1%, Z )5, s8I
(5 R R B ARSI S A BT 58

LEE PTG B, X AT A ME AR B, Al
M=28, N=78, il z (1) nlRl, 4k Bng
I PRGN i foe A A B KN 53 Ao s AT T A
AT, RO i — P22 3 T RANEL 6 J s,
AT BRI B B AU 2 TR N4

< e J K e
AN DA A .Jﬁ\\/%

4 I | Xy
k<?f m )

E6 RKEEAIE

Fig. 6 Topology of Pikou—Changxingdao expressway
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different layout schemes
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Fig. 8 A reasonable layout scheme of minimum detectors
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