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Solving Time-Dependent Traveling Salesman
Problems using Ant Colony Optimization Based
on Predicted Traffic

Junichi Ochiai’ and Hitoshi Kanoh'

In this paper, we propose an ant colony optimization based on the predicted traffic for
time-dependent traveling salesman problems (TDTSP), where the travel time between
cities changes with time. Prediction values required for searching is assumed to be given
in advance. We previously proposed a method to improve the search rate of MAX-MIN
Ant System for static TSPs. In the current work, the method is extended so that the
predicted travel time can be handled and formalized in detail. We also present a method
of generating a TDTSP to use in evaluating the proposed method. Experimental results
using benchmark problems with 51 to 318 cities suggested that the proposed method is
better than the conventional MMAS in the rate of search.
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2.3 MAX-MIN Ant System (MMAS)

£, AR ACO DT AT Y XA[R2]%EK 11Z7RT. ACO Ti, ##tn#%, 3
OO ERMBEERROK TR 2T ETHRIET. £, HEOEICKIMOME
FREAT O . WIZ, MER SV fEIoxt U CRBTIRE 217 5. ®ZIC, 1EE Nz i
W27 2a B ATHIORFH 21T .
W2, MMAS OBEIZ X A EDERRIZ OV TR RS . EHOBIZFNENT v % LI
HWIFH ISR S, FERAICE T 2 @R CBEIL, MIMIEHICRS. Wi N8l
WHEE, WICBBIT 28 E LT j 2RSMHE pHIILUTFOXTERSNLTND

Vol.2011-MPS-86 No.32
Vol.2011-BIO-27 No.32
2011/12/2

Procedure ACO ()
Set parameters;
Initialize pheromone trails;
while (terminal condition not met) {
Construct ant solutions;
Apply local search; /* option * /
Update pheromone;

}
1 —#%fI72 ACO DT /LT Y XA

. M if jeN*
by = ZIeN* [711 ]a [77i1 ]ﬁ
0 otherwise
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Procedure NN (second_city)
Sp=(N, second_city);
N'=N —{N,,second _city;
i = second - city;
T=t,, (n“p (0)}
while (N' is not empty) {
k= argmint, (n,, (7)}
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T = return Sp as a solution;
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Procedure Initialize pheromone ()
for(k=1Lk<n;++k){
if (k1= N, ){

Sox = NN(k),

Improve S, using 2 - opt; / *option */
}
Letz, <17, V(i,j) eE; /*see(4)*/
Update 7, individually using (5);
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5, =17(S,) :
0 otherwise
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Procedure Main ()

[T(/' ]a [77!'/' (r )]ﬂ

0
1
1\, (T )

Input TDTSP;
Set parameters;
Initialize pheromone ();
while (terminal condition not met) {
for(k=1Lk<n-1++k)
construct solution S, using (6);
S,, =arg min 7(S, ;
if T(Sib) < T(Sgb)) S = Sgb
using (2) and (3);

Udate pheromone using (1);

Calculater , ant7

min

}

Output final solution S,
B 5 REFEOTNLIY XA
if jeN'

otherwise

(6)
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REfI OBVITIF & A 0. DI TR EBRFERIT, 30 BlI#E VIR L2/ ROTFHHET
5.

42 EBRER

1000 27 v 7 OEBBOWEDOLEB 2% 312, AT v 7T EORBROKEED
a6 1TRT. E 3 0D, 1000 A7 v FHOEBMIZE L TIX, #BEFEL
MMAS OEHEICITAEEEN RO RhoT-. £72, FITHRMNEEH L TWE720,
FrOURBE O £ LRFATIFE DN ENERSE LTS, K 62 RA5 L, BRET
HBEOFR MMAS L0 LB OMNCHEBONENRR V. Lo T, MOKELELT L
M, BRBFHEDOR EICKRIIL TS Z LR TE 5.

Vol.2011-MPS-86 No.32
Vol.2011-BIO-27 No.32
2011/12/2

# 1 FEBRICHWRE

i RE 4 # i EK o iR FATREM O T ING AT RERT O 28 7[5
cil51 51 426 5 86
eil76 76 538 5 108
eil101 101 629 5 129
kroA200 200 29368 300 98
1in318 318 42029 300 140
#£ 2 EBRSM
NTGA—H k2 {22
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7 2 E L DES a 1.0
% EhIE ) O 5 A B 5.0
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W 0O FE r 0.9
BERAT v 7K - 1000
D% - n—1
# 31000 AT v 7% Ok B OKEE O i
- MMAS TR T
A S — S —
S 12 HE {72 S fiE oA 72
eil51 386 5 386 5
cil76 488 5 486 6
eill01 590 5 591 6
kroA200 26966 257 26870 218
1in318 39114 396 39042 301
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