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Benefit Evaluation Index and Methods for
Road Intersection Signal Control

Wu Renliang, Yang Hao, Liu Tong
(Wuxi Department of Public Security, Wuxi 214000, China)

Abstract : At present , there are lack of unified benefit evaluation index and methods for road traffic signal control in China.
The benefits of intersection signal control are most evaluated by the subjective judgement. Without the quantitative
analysis, the conclusions of the evaluating are not scientific and reasonable. Firstly, the existing domestic and foreign
research of the benefit evaluation index and methods for intersection signal control were summarized and analyzed ,based on
that, the indicators such as queue length of critical lane, average travel delay, and utilization rate of green light were
selected to evaluate the benefit,and the weight of different indicators were determined by the control demand for different
time periods,such as peak and average peak. Then,a weighted average method was used to evaluate the benefit of the signal
control for isolated intersection, by which the different grades of integrated benefit of signal control were determined.
Finally,the tests were done at the intersection of Liangqing Road and Yingxiu Road, Binhu District of Wuxi City. The
results show that the method is suitable for evaluating the benefit of signal control for isolated intersection, which realized
the quantitative analysis of the indicators,and whose evaluation results were in good agreement with the actual situation.
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Table 1 Relationship of queue length of critical lane and benefit index for signal control
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Table 2 Relationship of average travel delay and benefit index for signal control
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Table 3 Relationship of utilization rate of green light and benefit index for signal control
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Table 4 Weigh computation of evaluation index at peak time
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Table 5 Weigh computation of evaluation index at average peak time
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Fig. 1 Intersection of Liangqing Road and Yingxiu Road,Binhu District of Wuxi City
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Table 6 Length data of queue length of critical lane m
X N FH T N
s} [
R 3] [ii) s[4 R 7] [} it
0~15 min 47.3 28.1 27.8 17.6 31.3 24.0 33.9 17.0
15~30 min 45.9 29.6 32.9 14.8 38.2 20.3 27.9 17.7
T 30~45 min 43.8 26.9 30.2 21.4 35.6 33.1 23.5 19.2
*  45-60 min 47.0 29.0 39.5 17.4 39.7 21.0 25.9 14.9
R0 46.0 28.4 32.6 17.8 36.2 24.6 27.8 17.2
R 46.0 36.2
0~15 min 58.6 23.4 61.4 41.8 32.0 28.1 55.7 38.0
15~30 min 38.7 20.2 59.2 36.1 36.4 26.6 42.0 36.3
e 30~45 min 58.3 30.5 65.4 38.3 38.8 28.2 58.9 39.6
M 45260 min 39.6 35.5 64.0 36.6 36.0 29.9 43.4 37.3
Ty 48.8 27.4 62,5 38.2 35.8 28.2 50.0 37.8
K 62.5 50.0
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Table 7 Data of average travel delay s/
X i . i AT N A
st 1] R RS - -
R i3] [} it ) ] [} it
5 i 2 A 382 83 329 55 291 54 205 35
50 4 A 194 85 239 37 249 108 349 87
i IR SRR )/ 31219 5813 28 002 3597 20 412 3 564 13 551 2 306
AP CE IR/ (/) 54.2 34.6 59.3 39.1 37.8 22.0 24.1 18.9
BEHIRER (s/ ) 46.8 25.7
(R T 652 148 579 138 427 111 358 153
50 4 A 208 128 189 90 355 142 394 159
B SRR SRR )/ 68 542 11 150 60 826 10 374 44 887 8 349 37 600 11 482
B HE TSI IETR/ (/) 79.7 40.4 79.2 45.5 57.4 33.0 50.0 36.8
BAFEIIER/ (s/5) 61.2 443
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Table 8 Data of utilization rate of green light per siganl period %
‘ ) i N FH R MR
Fisf 8] R A ESS
R 3] i) it R 7] i) 5|4
{5 S RIS ST I )/ 25 20 25 20 30 18 30 18
S SOE SN 3.47 3.06 3.1 3.6 3.05 2.49 2.8 2.95
i K i AR 6 5 7 4 9 6 10 5
T TR I )/ s 20.8 15.3 21.7 14.4 27.5 14.9 28.0 14.8
A GRAT R E % 83.5 76.4 86.8 72.5 91.6 83.1 94.3 82.2
SERERIT R R % 79.8 87.8
S TC S 4R T I ]/ 48 24 48 24 52 20 52 20
X A Sk 2.83 2.70 3.05 3.18 2.80 2.21 2.66 2.50
SP453E i A 15 7 14 6 18 8 19 7
FE T R R ]/ 42.5 18.9 42.7 19.1 50.4 17.7 50.5 17.5
FIE ST R R % 88.4 78.8 89.2 79.6 96.7 88.5 97.4 87.4
SERERIT R R % 84.0 92.5
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Table 9 Evaluation index of benefit of control for testing intersection
e KA A TEHEBAA EE /m SERAT LSRR/ (/%) SEIT R, %
NESS
N T NI o FHHT IR N FHHT R
g 46.0 36.2 46.8 25.7 79.8 87.8
it 62.5 50.0 61.2 443 84.0 92.5
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Table 10 Evaluation index and result of benefit of control for testing intersection
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