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A Study on the Policy Switching Control
Programs of Pre-Timed Signal Coordination

Mamoru HI SAI (Department of Computer Science and Systems Engineering)
Masakazu ODAWARA (Nihon Unisys, Ltd.)
Masayuki MORIK AWA (Koito Industries, Ltd. )

It is the purpose of this paper to optimize the policy switching control programs of pre-timed signa
coordination under the condition that traffic demand changes with time of day. For that purpose, firstly
common cycle lengths corresponding to severa demand levels are obtained through the methods such as
theoretica caculation, approximate equation and GA approach. In GA approach, cycle length and offsets are
optimized smultaneoudly. It is supposed that splits are given. Next, using severd control programs consisted
of cycle length, offsets and splits, the switching policy is optimized by DP. Totd delay is employed as a
criterion, which is evaluated by simulation. Switching offsets is performed over severa cycles, and additiona
delay caused by traffic flow disturbance during the switching is consdered. From some caculations, it was
found that the desirable number of switching exigts.
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Fig.1 Signal numbering and link length
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Fig.3 An example of coding
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Table 1 Traffic demands Table 2 Common cycle lengths corresponding
raw data adjusted data to traffic demands
level time volume rate volume rate level 1. Theory 2. Approx 3.GA
1 7:10 715 778 vph| 0.216vps 953 vph| 0.265vps €4.(3) €q.(4) mode 1 mode 2

2 7:50 7:55 1102 vph| 0.306vps 1350 vph| 0.375vps L 3025|2550-2°50 5.2 547 2620 23226 4‘3035 iggz
3 9:15 9:20 792 vph| 0.225vps 970 vph| 0.269vps 025 0 25 - - 72 21 30 a5 | 23 23 22 42
4 12:35 12:40 892 vph| 0.248vps 1093 vph| 0.304vps 76 [151.27 148 [141.37] 73 [129.61
5 16:45 16:50 955 vph| 0.276vps 1219 vph| 0.339vps 2 0 25 25 25 | 76.6 77.4 2 1 44 43 | 43 43 42 36
6 19:40 1945 724 vph| 0.201vps 887 vph| 0.246vps 25 0 25 25 5 5 8 4 | 3419 24 28
40 ]50.80 53 [45.493| 55 [47.309
3 02525 25 | 32.9 54.2 134 10 25 | 44 26 45 27
025 025 24 25 24 49 | 23 24 27 41
45 ]63.88 63 [75.24| 55 [66.733
4 25 25 25 25 | 40.6 53.5 130 45 33 | 42 49 33 33
0 25 25 25 19 24 26 22 | 22 22 27 47
61 | 82.2 63 [92.733| 62 [93.781
5 25 25 25 25 | 52.8 59.3 | 42 47 37 15 | 42 47 37 33
25 0 25 25 19 25 26 24 | 20 24 27 24
40 [47.13 50 [47.85| 64 [45.126
6 02525 25 | 29.3 58.3 2 14 21 26 | 3 26 49 34
025 025 24 21 24 41 | 19 24 26 25
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Fig.6 Test Street

Table 3 Signal Plans

plans cycle relative offsets
1 40sf{46 38 8 21 21 32 23 29
2 71s{27 48 26 39 40 21 3 25
3 80sf24 0 23 42 2 21 7 21
4 100s)24 3 33 7 2 21 0 23
5 130sf24 48 39 1 1 8 9 13
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