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Optimal Traffic Signal Control Using an Efficient Dynamic Programming

Yunsun Park - Chang-Ouk Kim

This paper presents an efficient dynamic programming(DP) method, so called EDPAS (Efficient
Dynamic Programming Algorithm for Signal), for optimally controlling traffic signal in real-time mode
at a single intersection. The objective of EDPAS is to minimize total vehicle delay. It applies reaching
method to solve forward DP functional equation, which does not need any priori knowledge on the
states of DP network. Two acceleration techniques within reaching method are the main feature of
EDPAS. They are devised to eliminate inferior DP states by comparing between states and maintaining
incumbent value, resulting in a great amount of computational efficiency. An example is shown to

verify the advantage of EDPAS.
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Step Permanent Nodes Temporary Nodes | Current Node Reaching Acceleration Incumb
0 (0,€,0,0,0,00 (0,€,0,0,0,0) (3,A,0,0,2,5) o
0 (3,B,0,0,2,5)
(2,C,0,0,0,0)
(0,C,0,0,0,0) (2,C,0,0,0,0) (2,C,0,0,0,0) (5,A,0,2,0,3) o
1 (3,A,0,0,0,0) (5,B,0,0,0,0)
(3,B,0,0,0,0) (4,C,0,1,0,1)
(0,C,0,0,0,00 (3,A,0,0,2,5) (3,A,0,0,2,5) (5,A,0,2,2,12) o]
(2,C,0,0,0,00 (3,B,0,0,2,5) (6,B,1,0,2,13)
2 (4,C,0,1,0,1) (6,C,1,3,0,14)
(5,B,0,0,0,0)
(5,A,0,2,0,3)
(0,C,0,0,0,0) (3,B,0,0,2,%) (3,B,0,0,2,5) (6,A,0,3,2,17) o
(2,C,0,0,0,0) 4,C,0,1,0,1) (5,B,0,0,2,9)
(3,A,0,0,2,5) (5,B,0,0,0,0) (6,C,1,3,0,14) Aggregation
3 (5,A,0,2,2,12)
(6,B,1,0,2,13)
(6,C,1,3,0,14)
(0,C,0,0,0,0) 4,C,0,1,0,1) 4,C,0,1,0,1) (7,A,0,3,0,9) ee]
(2,C,0,0,0,0) (5,B,0,0,0,0) (7,B,2,0,0,6)
(3,A,0,0,2,5) (5,A,0,2,0,3) 6,C,1,3,0,7) Aggregation
(3,B,0,0,2,5) (5,B,0,0,2,9
4 (5,A,0,2,2,12)
(6,B,1,0,2,13)
6,C,1,3,0,14)
(6,A,0,3,2,17)
(0,C,0,0,0,0) (5,B,0,0,0,0) (5,B,0,0,0,0) (8,A,0,2,0,5) 0
2,C,0,0,0,0) (5,4,0,2,0,3) (7,B,2,0,0,3) Aggregation
(3,A,0,0,2,5) (5,B,0,0,2,9) (8,C,3,2,0,10)
(3,B,0,0,2,5) (5,A,0,2,2,12)
5 4,C,0,1,0,1) 6,C,1,3,0,7)
(6,B,1,0,2,13)
(6,A,0,3,2,17)
(7,B,2,0,0,6)
(7,A,0,3,0,9
(0,C,0,0,0,0) (5,A4,0,2,0,3) (5,A,0,2,0,3) (7,A,0,3,0,9 Aggregation oo
(2,C,0,0,0,00 (5,B,0,0,2,9) (8,B,3,0,0,12) Aggregation
(3,A,0,0,2,5) (5,A,0,2,2,12) (8,C,3,4,0,19)
(3,B,0,0,2,5) 6,C,1,3,0,7)
4,C,0,1,0,1) (6,B,1,0,2,13)
6 (5,B,0,0,0,0) (6,A0,3,2,17)
(7,B,2,0,0,3)
(7,A,0,3,0,9)
(8,A,0,2,0,5)
(8,C,3,2,0,10)
(0,C,0,0,0,0) (5,8,0,0,2,9) (5,B,0,0,2,9) Pruned oo
(2,C,0,0,0,0) (5,A4,0,2,2,12) (5,A4,0,2,2,12) Pruned
(3,A,0,0,2,5) (6,C,1,3,0,7) 6,C,1,3,0,7) (9,A,0,5,0,21)
(3,B,0,0,2,5) (6,B,1,0,2,13) (9,B,3,0,0,18)
4,C,0,1,0,1) (6,A,0,3,2,17) (8,C,3,4,0,19) Aggregation
7 (5,B8,0,0,0,0) (7,B,2,0,0,3)
(5,4,0,2,0,3) (7,A,0,3,0,9)
(8,A4,0,2,0,5)
(8,C,3,2,0,10)
(8,B,3,0,0,12)

8,C,3,4,0,19)
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Step Permanent Nodes | Temporary Nodes | Current Node Reaching Acceleration Incumb
8 (0,C,0,0,0,00 (6,8,1,0,2,13) (6,B,1,0,2,13) 9,A,0,2,2,24) o
(2,C,0,0,0,0) (6,A,0,3,2,17) (8,B,3,0,2,22)
(3,A,0,0,2,5) (7,8,2,0,0,3) 9,C,3,2,0,26)
(3,B,0,0,2,5) (7,A4,0,3,0,9)
(4,C,0,1,0,1) (8,A,0,2,0,5)
(5,8,0,0,0,0) (8,C,3,2,0,10)
(5,4,0,2,0,3) (8,B,3,0,0,12)
(6,C,1,3,0,7) (8,C,3,4,0,19)
(9,8,3,0,0,18)
(9,A,0,5,0,21)
9 (0,C,0,0,0,0) (6,A,0,3,2,17) (6,A,0,3,2,17) (8,A,0,4,0,28) (o)
2,C,0,0,0,0) (7,8,2,0,0,3) (9,B,2,0,2,24)
(3,A,0,0,2,5) (7,A,0,3,0,9) 9.C,2,5,0,31)
(3,8,0,0,2,5) (8,A,0,2,0,5)
4,C,0,1,0,1) (8,C,3,2,0,10)
(5,8,0,0,0,0) (8,B,3,0,0,12)
(5,4,0,2,0,3) (8,C,3,4,0,19
(6,C,1,3,0,7) (8,B,3,0,2,22)
(6,B,1,0,2,13) (9,B,3,0,0,18)
(9,A,0,5,0,21)
9,A,2,2,0,24)
9,C,2,5,0,31)
10 (0,C,0,0,0,0) (7,B,2,0,0,3) (7,B,2,0,0,3) (10,A,0,2,0,11) 11
(2,C,0,0,0,0) (7,A,0,3,0,9) (9,8,3,0,0,10) Aggregation
(3,A,0,0,2,5) (8,A,0,2,0,5) (10,C,3,2,0,17) 2 Incumb
(3,B,0,0,2,5) (8,C,3,2,0,10)
4,C,0,1,0,1) (8,B,3,0,0,12) > Incumb
(5,B.,0,0,0,0) (8,C,3,4,0,19) = Incumb
(5,A,0,2,0,3) (8,B,3,0,2,22) 2 Incumb
6,C,1,3,0,7) (8,A,0,4,2,28) = Incumb
(6,B,1,0,2,13) (9,B,3,0,0,18) = Incumb
(6,A,0,3,2,17) (9,A,0,5,0,21) 2 Incumb
(9,A,2,2,0,24) = Incumb
(9,B,2,0,2,24) = Incumb
9,C,3,2,0,26) = Incumb
9,.C,2,5,0,3D) = Incumb
11 (0,C,0,0,0,0) (7,A,0,3,0,9) (7,4,0,3,0,9) (9,A,0,5,0,19 2 Incumb 11
(2,C,0,0,0,0) (8,A,0,2,0,5) (10,B,1,0,0,15) = Incumb
(3,A,0,0,2,5) (8,C,3,2,0,10) (10,C,1,5,0,20) 2 Incumb
(3,B,0,0,2,5) (9,B,3,0,0,10)
4,C,0,1,0,1)
(5,B,0,0,0,0)
(5,A,0,2,0,3)
(6,C,1,3,0,7)
(6,B,1,0,2,13)
(6,A,0,3,2,17)
(7,B,2,0,0,3)
(10,A,0,2,0,11)
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Step

Permanent ’Nodes

Tempotary Nodes

Current Node

Reaching

Acceleration

Incumb

12

0,C,0,0,0,0)
(2,C,0,0,0,0)
(3,4,0,0,2,5)
(3,B,0,0,2,5)
4,C,0,1,0,1)
(5,B,0,0,0,0)
(5,A,0,2,0,3)
6,C,1,3,0,7)
(6,B,1,0,2,13)
(6,A4,0,3,2,17)
(7,B,2,0,0,3)
(10,A,0,2,0,1 1)

(8,A,0,2,0,5)
8,C,3,2,0,10)
9.8,3,0,0,10

(8,A4,0,2,0,5)

(10,A,0,2,0,11)
(10;B,0,0,0,8)
(10,C,0,2,0,11)

2 Incumb

= Incumb

13

(0,C,0,0,0,0)
(2,C,0,0,0,0)
(3,A,0,0,2,5)
(3,B,0,0,2,5)
(4,C,0,1,0,1)
(5,8,0,0,0,0)
(5,A,0,2,0,3)
6,C,1,3,0,7)
(6,B,1,0,2,13)
(6,A,0,3,2,17)
(7,8,2,0,0,3)
(10,A,0,2,0,11)
(8,A,0,2,0,5)
(10,B,0,0,0,8)

(8,C,3,2,0,10
9.8,3,0,0,10)

2 Incumb

= Incumb

(0,C,0,0,0,0)
(2,C,0,0,0,0)
(3,A,0,0,2,5)
(3,B,0,0,2,5)
4,C,0,1,0,1)
(5,B,0,0,0,0)
(5,A,0,2,0,3)
6,C,1,3,0,7)
(6,B,1,0,2,13)
(6,A,0,3,2,17)
(7,B,2,0,0,3)
(10,A,0,2,0,11)
(8,A,0,2,0,5)
(10,B,0,0,0,8)
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