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Optimal Control of Traffic Signals for Maximizing the Network Capacity

Hiroshi Matsul and Keiichiro AsAl
Depart}nent of Civil Engineering
(Received Agugust 19, 1981)

This paper describes a new computer method designed to determine the common cycle time and
green splits of intersections in an urban street network that maximizing the total network capacity.
This method is formulated as a linear programming problem and applied to the actual street network

in Nagoya City.
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Fig. 1 Model of street network in the example. (central area of Nagoya)
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Fig. 2 Comparison between the observed link volume and the estimated link volume.
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Table 1 Estimated OD table through Markov process.

(VEH/HOUR)
N' 1 2 3 4 5 6 7 8 9 10 11 12 13 14
15 1 53 22 15 137 29 34 15 24 49 552 140 141 137
16 47 2 3 25 157 6 8 28 45 1087 28 119 60 129
17 25 31 1 16 8 3 79 21 611 49 16 8 42 Sl
18 15 18 31 0 201 53 113 698 20 28 10 55 19 33
19 | 147 173 290 188 4 33 56 146 155 201 70 63 38 689
20 27 31 60 44 23 0 14 37 3 e 16 16 104 15
21 s6 75 117 83 48 43 2 132 91 122 54 606 17 33
22 12 15 25 49 95 139 253 o 17 24 9 71 11 23
23 29 3 80 26 113 91 110 33 2 54 2 122 31 69
24 61 918 48 32 175 94 124 39 62 4 41 2271 82 134
25 | s38 40 18 12 6 36 47 14 23 43 1 367 68 124
26 | 144 149 82 54 59 43 582 94 153 197 393 3 32 58
27 79 56 24 13 22 11 11 17 26 63 38 19 0 26
28 | 179 196 75 59 750 20 28 42 66 153 102 49 36 2
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Fig. 3 Relationship between the cycle time and the
value of objective function.
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Table 2 Optimal green time at each intersection.
Left: east-west
Right: north-south

A B C D E F G H J K L

5 5 4 6 4 6 4 6 6 4 5 5 4 6 4 6 S5 5 5 3 7 3 64

40 |14 16 12 18 12 18 13 17 19 11 15 15 12 18 13 17 14 16 21 9 20 10 1911

60 |23 27 20 30 20 30 22 28 31 19 24 26 20 30 22 28 24 26 34 16 24 16 3119

80 (32 38 27 43 28 42 3x 39 44 26 34 36 28 42 31 39 33 37 48 22 48 32 4426

100 |42 48 35 S5 36 54 40 50 56 34 44 46 35 55 40 50 43 47 62 38 61 29 56 34
120 |51 59 43 67 44 66 49 61 69 41 54 56 44 67 49 61 52 58 76 34 75 35 69 41
160 |69 81 59 91 60 90 66 84 94 56 73 77 59 91 67 83 71 79 103 47 102 48 94 56
180 (79 91 67 103 68 103 75 95107 63 83 87 67 103 75 95 81 89 117 53 116 54 107 63
200 {88 102 75115 76 114 84 106 119 71 93 97 75 115 84 106 91 99 131 59 131 60 119 71
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Fig. 4 Maximum allowable inflow volume by present control and by optima! control.
Upper: present control (CASE HI)
Lower: optimal control (CASE 1I)
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Table 3 Green time at each intersection by present control and by optimal control.

Left: east-west (SEC)
Right: north-south(SEC)

No. of

inters-

ection A B C D E F G H I J K L
CQ
CASEII| 49 51 41 54 42 63 46 59 92 39 54 54 41 70 47 55 50 55 77 33 75 33 92 39
CASE III| 50 50 50 45 50 55 50 55 71 60 53 55 55 56 SO 52 50 55 60 50 S8 S0 81 50

[CYCLE 145 SEC]



FEBTRRYHH H338 (1981) 259

EEOHKB~OBEHIC Y > TIX, CASE T
NHRBEETRAECHEADDTH Y, HEEHns
ZBMOBEE#E i X, BEFBEROLERHZERT
ERWBENEL, TAGETERNILLTHTELD
KEIRI TRV 7S5V ABLOMELEEIND
DT, GPHRLC I VT TV AREE/NE LB LR
BTH3, LB TEANYEL 2SS, THLEE
DERCCESATHEAZTA S C L DEEE & Fic.
EBMOERRE T CIBE L CTEEAZ »OoRALRE
5Tt R3FT3LS, BEALREHBEFABERY
2V 7 I VARMOEER TR S5 C L, oK

S TCERTETIHETH 3,
Table 4 The value of objective function in three cases.
Z £max
Zmax | Zdata
CASE (VEH/HOUR)
CASE 1 35,569 1.711
CASE I 27,669 1.331
CASE III 27,649 1.330
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