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Road Traffic Control Based on Genetic Algorithm
for Reducing Traffic Congestion

YUJI SHIGEHIRO ,TT TAKUYA MIvAkawa 1
and TATSUYA MAasuDA'!

In this paper, we propose a road traffic control method for reducing traffic
congestion with genetic algorithm. In the not too distant future, the system
which controls the routes of all vehicles in a certain area must be realized. The
system should optimize the routes of all vehicles, however the solution space
of this problem is enormous. Therefore we apply the genetic algorithm to this
problem, by encoding the route of all vehicles to a fixed length chromosome.
To improve the search performance, a new genetic operator called* path short-
ening” also designed. The effectiveness of the proposed method is shown by
the experiment.
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Fig.1 Outline of the proposed traffic control system.
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Fig.2 Representation of a solution in GA.
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Fig.3 Rank of each edge e1, e2, ez based on the length of the path through it.
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Fig.4 Outline of the GA.
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Fig.5 A radial-circular road network.

00005 () 000000000000000000000000000000000
00000000000000000000000000000000 10000000
0000000000000 v,...,vs 0000000000000000000000
00000000 v, ve, vs, va 00000000 ws, va, v1, v 0000000000
0000Tsm OO0 5,10,15,...,40 00000000000000000000000
0 Nmte 000000000000000000000O0000O000O0O000000OOO
00000000000000000000000000000000000000000
0000000 Newr =5,00000] 0000

00000000000000000000000000 Vinax = 50km/h]0 Vinin =
6km/h|01 00000000 (Vinax X Taim)0 Kjam = 144[0 /km]01 0000000 20
00000000000000000O 24800000000000000GADOOO
000000000000 Thea =20min] 000000000000000000000
00 Npop = 400 Ngen = 2500 Pyt = 0.10 Papy = 0.10 Pinao = 0.10 Piay = 0.5 0000

05()0000000000000000 NwmeDODOOO (1) 000000000
000000000Proposed 0000000000 ONotShortend MinTimel MinDist
0000000000000000000000000OMinTime O Neate = 15 00
MinDist 0000000 Nwee 0000000000000 0000MinDist 0000

Vol.2010-MPS-77 No.15
2010/3/4

IProlposeld 1ol
NotShorten —&—

Average speed [km/h]

10 20 30 40 50 60 70 80 90 100
Car departure rate [# cars / Tsim]

(b)y0OOoO

V9 [

() 00D

06 UD0LOOODDOODOODOO
Fig.6 A road network like Tokyo Metropolitan Expressway.
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