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Abstract: To settle the contradictory between convergence speed and precocity and stagnation in ant colony
algorithm, an adaptive ant colony algorithm, which is based on the equilibrium of the ant distribution, is presented.
By dynamically adjusting the influence of each ant to the trail information updating and the selected probabilities of
the paths according to the equilibrium of the ant distribution, the algorithm can keep good balance between
accelerating convergence and averting precocity and stagnation. Experimental results on symmetric and asymmetric
TSP show that the method presented in this paper has much higher convergence speed and stability than that of
classical ant colony algorithm, and is more suitable for solving large scale TSP.
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Table 1 The experimental results on symmetric TSP
F 1 OAFR TSP )l () 52 46 45

The time required for the
best solution

The longest time

Average time (s) allowed (s)

Instance Algorithm  Best solution Average solution

Traditional 15780 15 780.7 18 108.6
d1os Our 15 780 15 780.4 22 103.1 300
. Traditional 42 029 42 029.0 25 193.5
lin318 Our 42029 42 029.0 25 137.2 500
Traditional 50 778 50 857.2 16 542.0
pebd42 Our 50 778 50 801.3 2 395.6 800
Traditional 27 686 22702.1 22 578.2
att332 Our 27 686 27 699.4 24 476.3 1,000
Table 2 The experimental results on asymmetric TSP
T2 KR TSP DS SE e 45 2R
. . . The time required . The longest time
Instance Algorithm Best solution Average solution for the bastastutioh Average time (s) allowed (s)
48 Traditional 14 422 14 4239 18 61.4 250
yrep Our 14422 14 422.0 25 35.9
Traditional 38 673 38 675.2 21 79.2
ft70 Our 38 673 38 673.4 23 55.7 300
Traditional 36 230 36 230.0 25 101.6
krol24p Our 36230 36 230.0 25 69.2 300
Traditional 2 755 27558 22 118.4
ftv170 QOur 2755 2 755.0 25 85.1 500

Table 3 Iteration numbers required for the best solution

=3 IE BB TSRS

Instance Traditional algorithm Our algorithm
d19s 1633 1 009
lin318 2718 1851
ry48p 216 173

t70 745 542

HY 3 % 2 AT L AR SCARER AT R i PR R B B AR 1) R 0, e B 20 B K B mT LR B S (I e, 15 240 T 3 SRS
) 450 41, H1 2% 3 AT At A8 A GO F 530005, 00 1) L 198~ 4T 22 1 633 IRIEAR A fig il I B LR, 1T 4= SR 5
PRI 1009 JORAAE W Ik 2 JH R BLE SR 45 SR8 T LA A A AR SCH H ) 50t Ay UHE A509E5 i v e AL
T A AR R e T W T AR SO B B AU 1

AN FATERNR T A SRR G ERAE R — Hlas By 003 5 B R A5 A5 B0 T4 d198. ry48p #E4T
TSI, 25 DGR AR A 45 R RO REAL TS B0, 45 R An P 2 MK 3 B, e ml LA Y A3 AR S92 AN B0 (0 4 22 e
3 A5 S U AR 1) 38 TR A 8 B0k R T LA 30K 1 i DI 9P T T R A e D0 AR 1) RS 3L, U WA SC B30 ) R A A
XEFK TSP i) A4S B AT LT i S

FATLE RGO b R AR A 0 I8 1 1t ke 5 0 6 R 3 RIS S 110 B, L A B SR (K AR R LRI A L,
Frnld 5 MAX-MIN 3% BRI & AN 1 RS B w0 B A 1A A S B T el P2 s A e DA R AN KA L PR
TR 1AL P P A g S A R R I R PR AT T BRI N A 3 AR A0, T LA A A5 A ) 8 (K 98 R i) 3
JERS I 1) T Vi Ak A A A A (0 45 A T3 1) AT 80 98 ) << @ 358 7, DAL T T e b b Ay R B8 A0 Ak S oy T AE AR
T () At 2% 18 4 G B2 (1 20 A 350 29 P, AT A A3 A EAT B U IR 2 R L AR, B B 17 S B TR e AR S
P S AE W S B RN L A TR AT T B2 P A, AT AR SR ) S BB MU AR (I RE 70« S DR Py kAl P2 0 T
SRAR B (KO8 A 17 8+ 3 A7 ).

4 & it

AR T — ol e ) 35 T 0 A1 48 50 JEE R 1 3 U AR, 1% 5 v X A AR S B R A A
JRE A A e, R A ) S A 2 S R v 4 98 60 00 25 AR 40 23 A1 DR 0 AT 2t 1 S 32 R AR R R 5 Ak i A
(1) {5 JE B B S, T DA A5k e 0 gk B AU SR B A i RS S0 B e ) o i A A O B A L
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Fig.2 The evolutionary process of the best solution for the symmetric TSP of d198
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Fig.3 The evolutionary process of the best solution for the asymmetric TSP of ry48p
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