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Application of Reliability Based Optimization to
Traffic Problem

TAKAHIRO KONDO ! Hirok1 KaTo 12
and E1SUKE KiTa f!

We discussed about the optimization problem by using a reliability based op-
timization, so that the traffic volume is maximized while restraining the traffic
accident under the constant level. The traffic accident risk is modeled from the
traffic data at the loop line in Paris. The results show that the traffic volume
should be saved under 900 to 1500 vehicles/hour in order to reduce the trafic
risk.
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min f(z, p)
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I{Llinf(uz,up)
subject to: Fy,(0) = Prlg;(X,P) <0 > R;, j=1,---,J
where : X = [Xy, Ps] and P = [P, P;] (2)
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Fig.1 Estimated region
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Table 1 Traffic volume and occupancy

000 000 0oo 0oo 0oo 000 0oo 0oo
300 1,2,3,4 1500 6,8,10,12 2700 12,15,18,21 3900 | 19,25,31,37,43
600 2,3,4,5 1800 | 8,10,12,14 3000 | 15,25,35,45,55 | 4200 25,28,31,34
900 3,4,5,6 2100 | 9,11,13,15 3300 | 15,25,35,45,55 | 4500 26,27,28,29
1200 | 5,7,9,11 | 2400 | 11,14,17,20 | 3600 | 20,29,36,45,56 | 4800 28,29,30,31
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max Q1
subject to: Pr[g: Risk < Ri] > R» (5)
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Fig.2 Fundamental diagram
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Fig.3 Relation between Traffic volume and Risk
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Fig.4 Traffic volume and Reliability (R1 = 0.1, R> = 0.9)

0000 @OO0i(i=1,---,4 000 2000000000000000000000
00000 100000000000000000000000000000000(F)0
000OM)000000(C)0000(J)00000000000(J)0000000000
000000 100000000000000000000 200000000 100% O
00000000000000 10000000000000000000000000;0
i=1,---,40 000000000 1000000000000000000000000
00000000000000000000000000000000000000000
@ =3000000,0i=1,---,4000000000000000000001,2,3,40
40000000000000,=1,0,=2,05=3,0,=40000000000000
000000D0000Q,=3000000000000 25600000 100000000
0000000000 000000000003000000000000000000
000000000000 (4 000000000000000000000000000
0000000000000000

3. 0 Oon

0O ()000000000000o000oU0oU0UoOR: =0.1,0.2,030000000
00000000 Ro=090R, =060000000000000000000000OO

(©2010 Information Processing Society of Japan



IPSJ SIG Technical Report

Fig. 5

19—
09 *
08

07
>05
2
o
.‘!05
K]
® 04

03

0.2

01

0 Lan S on o S S o o Zm o o 2

o 1000 2000 3000 4000 5000

Traffic volume(vehicle/h)

05 0OO0O0O0O0O0O (R =0.1, Ry =0.6)

Traffic volume and Reliability (R; = 0.1, Ry = 0.6)
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Fig.6 Traffic volume and Reliability (R1 = 0.2, R> = 0.9)
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Traffic volume and Reliability (Ry = 0.2, Ry = 0.6)
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Fig.8 Traffic volume and Reliability (R1 = 0.3, R2 = 0.9)
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Fig.9 Traffic volume and Reliability (R1 = 0.3, R2> = 0.6)
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Table 2 Traffic volume and Reliability(Rq = 0.1)

Ry =0.1,Ry = 0.9 Ry =0.1,Ry = 0.6
000 000 0oo 000
Q1 = 900 1 Q1 = 900 1
Q1 = 1200 0 Q: =1200 | 0.91
Q1 = 1500 0 Q1 = 1500 0
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Table 3 Traffic volume and Reliability (Ry = 0.2)

Ri =0.2,R> = 0.9 Ri =0.2,Ry = 0.6 |
000 000 0oo 000

Q1 = 900 1 Q1 = 900 1

Q1 =1200 | 095 | Qi = 1200 1

Q1 = 1500 0 Q1 = 1500 0
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Table 4 Traffic volume and Reliability(R; = 0.3)

Ri =03,R; =09 | Ri=03Ry=06 |
ooad ooad ooo ooo

Q1 = 900 1 Q1 = 900 1

Q1 = 1200 0.99 Q1 = 1200 1

Q1 = 1500 0 Q1 = 1500 | 0.99

Q1 = 1800 0 Q1 = 1800 0
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