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A Study on the search of the optimum
traffic signal offset pattern

Terutoshi Kaku  Noriyuki Kisur  Yuzo Masuya

Abstract

An attempt was made to determine an optimal traffic signal offset pattern. Various
aspects of the Transit method were applied successfully.

In this paper, a trfic model in which allowance is made for the flow interaction
between successive road sections, for the dispersion of platoons and traffic flow conditions
by traffic signals. The assessment standard for the optimal traffic signal offset pattern is the
Performance Index (P.I.) namely the balance between total delay and the number of stops.

Repeated calculations are used in the optmization procedure by which P.I. is minimized.

The simulation was carried out on a selected network which includes 12 traffic signali
intersections in Sapporo city. This model has the advantage of being applicable not only
to the grid network but also to other network types including networks which have no
right turn or one-way operations. P.I, the assesment standard, is believed to be appro-
priate for unsaturated traffic flow conditions.
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Table 1. Input Data

link travel saturation entrance phase (%) turning rate (%)
number time flow flow : - .
(minute) {(number/5sec)| (number/h) | BTN red straight | right left
1 11 8 1,400 60 40 100 0 0
2 11 | 12 1,700 40 60 75 10 15
3 | 8 0 60 40 85 15 0
4 11 7 900 40 60 80 20 0
5 11 8 0 60 40 90 10 0
6 10 12 1,550 40 60 70 10 20
7 11 8 0 60 40 100 0 0
8 11 12 750 40 60 80 10 10
9 11 8 1,600 60 40 85 15 0
10 10 ! 12 0 50 50 95 5 0
11 1 8 0 60 40 100 0 0
12 11 8 0 60 40 90 10 0
13 10 7 0 50 50 85 15 0
14 10 7 700 40 60 80 20 0
15 11 8 0 60 40 90 10 0
16 10 12 0 50 50 80 20 0
17 11 10 1,300 50 50 85 0 15
18 7 12 ; 0 50 50 80 0 20
19 11 10 0 50 50 70 15 15
20 7 7 0 50 50 100 0 0
21 11 10 0 50 50 70 30 0
22 7 12 1,500 50 50 90 0 10
23 11 10 0 50 50 30 0 70
24 7 12 0 50 50 85 0 15
25 11 10 1,300 50 50 80 20 0
26 11 10 0 50 50 70 0 30
27 10 12 1,600 50 50 80 20 0
28 7 12 0 50 50 90 0 10
29 10 12 0 40 60 70 10 10
30 11 10 0 50 50 70 20 10
31 10 7 700 50 50 70 30 0
32 7 7 0 50 50 100 0 0
33 10 7 0 40 60 80 20 0
34 11 10 0 50 50 80 20 0
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Table 4. Comparison of P.I.

variable eycle max tiafﬁc mean_tra‘fﬁc green offset
=100 (sec) flow =8 flow =1,600 :éigd F=10 size =25 (sec)
number (number/5) | (number/h) B

1 5.12 5.12 6.16 771 5.12 5.12
2 12.25 14.07 1142 8.83 12.25 12.25
3 4.48 3.60 4.17 3.72 2.86 3.58
4 6.39 6.24 13.64 4.58 6.39 6.39
5 2.62 243 3.91 2.97 2.30 2.87
6 11.01 12.36 11.42 7.89 11.01 11.01
7 4.42 4.54 6.22 4.72 3.82 6.56
8 4.82 5.07 11.42 3.39 4.82 4.82
9 6.16 6.16 6.16 9.16 6.16 6.16
10 2.19 3.10 4.19 3.25 217 3.36
11 3.17 1.35 2.32 4.22 2.74 2.70
12 5.04 447 416 11.06 3.69 2.54
13 0.97 1.01 2.18 2.08 1.22 2.40
14 4.75 4.70 13.64 3.44 4.75 4.75
15 2.76 3.64 4.27 7.56 2.63 5.15
16 1.13 1.20 2.15 2.10 1.14 1.83
17 6.62 6.92 8.50 6.62 6.62 6.62
18 2.41 2.63 247 3.01 1.86 1.84
19 5.54 4.79 5.13 4.42 3.81 3.60
20 2.36 2.40 3.39 2.90 2.70 2.67
21 3.20 3.55 279 1.91 1.81 245
22 758 8.43 8.20 7.58 758 7.58
23 1.71 2.18 2.38 1.41 2.05 7.18
24 4.95 5.26 7.28 4.64 6.81 4.54
25 6.62 6.92 8.50 6.62 6.62 6.62
26 2.88 2.90 4.73 2.95 3.47 3.70
27 8.20 9.16 8.20 8.20 8.20 8.20
28 5.78 5.53 6.95 5.78 4.70 4.79
29 7.89 8.60 8.06 5.81 6.84 6.96
30 4.22 4.48 4.44 4.41 4.05 4.24
31 3.44 3.39 9.72 3.44 3.44 3.44
3z 1.38 1.32 3.12 1.34 1.44 1.96
33 3.83 3.81 10.77 2.79 3.42 3.96
34 2.63 277 6.33 3.36 2.20 3.14
Total 135.18 138.60 185.10 144.95 127.34 141.65
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