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Improved ant colony optimization for scheduling problem

WANG Xin-sheng, MA Liang
(University of Shanghai for Science and Technology , Shanghai 200093 , China)

Abstract: Combined with the local searching strategy, an ant colony optimization algorithm was
proposed for a kind of scheduling problems. The algorithm is coded in Delphi and runs on microcom-
puter. By solving series of experimental examples, the modified algorithm was tested and validated
with satisfactory results achieved. The computational results prove the feasibility and effectiveness
of the algorithm for solving scheduling problems.
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Tab.3 Computational results 2
InLALE 5

T 1 2 3 4 5 6 7 8 9 10
1 8 6.3 7.5 5.9 7 5.6 6.5 5.5 6.5 (6]
2 5.5 3.8 5.4 3.8 5.3 3.5 4.5 3.5 4 3.9
3 5.1 4.2 4.8 4.8 4 4.5 4 4.5 4.3
4 9 6 8 6 7.3 5.7 7 6.4 6.1
5 11 8.5 10.4 8.2 9.1 8 9 8] 8.8 8.5
6 13.9 13.3 13.8 13.2 13.7 13 13.6 13 13.5 13.4
7 4.5 4.4 3.7 4.4 3.5 4.3 3.5 4.3 4.3
8 14.2 11.5 13.5 11.3 13 11 13 11 12.5 12.2
9 12.2 12 9.5 11.5 9.3 11 9.2 10.5 9.8
10 2.5 1.8 2.4 1.8 2.3 1.7 2.2 1.7 2
11 4.5 3.2 4.2 3.1 3 3.8 2.8 3.5 3.4
12 9] 7 8.5 6.8 8 6.6 7.8 6.5 7.5 7.3
13 15 13.5 14.5 13.2 14.3 13 14 13 14 13.8
14 17.8 13.5 17 13 16 12,5 15 14.5 14
15 22 18.5 21.5 18 21 18 20 18 19.5 19
16 17 13.5 16.5 13 16 12.5 15.1 14.5 14
17 24.4 20.5 23 20 2.2 19.5 22 19 2.5
18 8.5 8.2 6.9 8 6.8 7.8 6.8 7.5 7.2
19 19 15.5 18.5 15 18 14.5 17.5 14 16.5 16
20 30 26.5 29.3 28.5 26 28 25 27.5 27
21 18.5 15.5 17.7 15.2 17.1 15.1 16.5 15 16.2 16
22 12 10 11.5 9.8 11.2 11 9.5 10.5 10.2
23 29.5 26.8 29 26.5 28.5 26 28 25.5 27.5 27
24 17.2 16 15.8 16.8 15.5 16.5 15.2 16.2 16.1
25 7.5 6 7.2 5.8 7 585! 6.8 o 6.5 6.2
26 16.2 14 16 13.5 15.5 13.4 15.2 13.2 15.1 14.5
27 28.3 25 28 24.5 27.6 27 24 26 25.5
28 8 6.8 7.8 6.5 7.7 6.3 7.4 6.1 7.1
29 12.5 10.5 12.2 10.2 12 10.1 11.5 9.9 11 10.9
30 24.8 24.5 21.5 24 21 23.5 20.5 23 22.5
31 6.1 5.6 6 5.5 5.3 5.8 Bo 5.7 5.7
32 2.8 2.2 2.7 2.1 2.6 2 2 2.4 2.3
33 6.3 Bo 6.1 6 4.8 5.8 4.7 5.7 5.5
34 8.2 7.1 7.9 7 7.8 6.8 6.5 7.5 7.3
35 8.8 7.8 8.5 8.4 7.4 8.2 7.2 8.1 8
36 6 5 5.8 4.8 5.7 4.7 5.5 5.3 5.1
37 5.2 4.4 5 4.3 4.9 4.8 4 4.7 4.5
38 6.4 5.3 6.2 5.1 6 5.8 5.7 5.6 5.5
39 2.5 2 1.9 2.3 1.8 2.2 1.8 2.1 2.1
40 3 3.4 3} 3.3 3 o 3 3.1 3.1

Total 42 42.5 41.1 42.5 42.5 42.5 41.2 42.1 36.8 41.8

T Rl O HERE B SR A %



366 TR 2R e i

2011 4F %5 33 %

Ml f KN T[]y 42.5.
B3 B4 s,
*x4 HEIHIES3
Tab.4 Sample data 3

INTAHLES S
3 1

BRCE

N O O W N =
—

W W U R e NN O

S 2 =2 N B I N

TETAFEC 7. M THLE RO 3, i WO
10, REDLEE R EEE R 1.5, &t Bk Ae K F Bty
2. BB TE Ry 0. 1L MR BN 50 B BL T . B
FHTRZR R 5 Pk,

x5 HHERS
Tab.5 Computational results 3
T . mﬂf L —— s
1 6 7 1
2 7 6 1
3 1 4 3
4 1 4 2
5 5 4 1
6 3 5 1
7 3 4 1

T Pt I HE R D R PSR A A A

LGN -

TSI T =5 1A T 2 4~ T~
B 5 AT 6 DN TAF—5 7 4 T4 Lk T
IFRIA 5) 5

2 SHLARINT =% 4 D LAF PRI R 4)5
3 SHLARIN L — 55 3 A LA (LR i a]

4);
ML B R L] 4 5.
6 HRIE

WO — A 5 AR BRI AL T3k 7SR A F
Z NP Ed PR B 1 RAF A9 PERE . X AR EEAL S
Tk F AR B A ST 7 5 RIS 16 RE 5 A Y
AT LSS & AR T 2 T 2T
B A T AFHE R )R 1A B et R R0
AT LT LASE B, o S Br Rl R SR A S 41 1
T ER A T A

S 3k

(1] BRSCER BREW L B0 05 . 55 TR0 R 50 T4HET
[ —Fh g i [T ). R4 LR 4R 2002, 10 (5):
476 — 480.

(2] HR,E¥ EaEEFZRIM] e &5EFH
Jif#t: , 2006.

(3] HR RN TZE R IM]. b Bl
J#t: . 2008.

(4] P, 8. £ BAs R e Ui b vk SO M.
demT: Bhaf i 2009.

(5] FitWl, L R. TSP ME TIEBE T RmT). 25 5%
F,2009,18(6) ;11— 13.

(6] ZRMI,Th R, BT M i i 53y B I s kLT ]
BlEHARS TH#.2009,9(5) ;1115 - 1119.

(7] ZRWI, S R AR e 4 B s O A I R R [T %2y
HIS2EE 51, 2010,40(2) : 108 — 112.

(8] KW, D R.ZHBRRIMAERSESBERLRIT] R4
T.#%.2010,28(12):91 - 95.

(9] XI5, 5R.JRLME 0-1 BRI T LT ). R4
B 2010,19(3) ;351 — 355.





