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Ant Algorithm for Searching Shortest Path in Map

Mr. Kanung Leegul 48015328
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Academic Year 2007

ABSTRACT

In nature, ants usually wander randomly, and upon finding food return to their nest while
laying down pheromone trails. If other ants find such a path (pheromone trail), they are likely not
to keep travelling at random, but to instead follow the trail, returning and reinforcing it if they
eventually find food. Ant Algorithm is implemented as a team of intelligent agents which
simulate the ants behavior, walking around the graph representing the problem to solve using
mechanisms of cooperation and adaptation.

This thesis is describe as searching shortest path in map by ant algorithm. Ant algorithm is
Artificial Intelligence that has ability search the shortest path. By input start point and goal point.

And display result by paint result’s path in 2D map.
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3.41 Class Map_Application

Map_Application

- antSearch : AntAlgorithms = new AmAlgorithms()
- data : arraylist = new armaylist)

- pa ; Point = new point()

- pb : Poim = new point()

- No : arraylist = new arraylist()

- path : arraylist = new arraylist()

- pathi : armaylist = new arraylist()

+ MAP : arraylist = new arraylist()

+ MAPINDEX : arraylist = new arraylist()
+ tempMAXANT : int = 100

+ tempMAXTOUR : int = 10

+ tempQVALUE : int = 100

+ tempALPHA : double =1

+ tempBETA : double =1

+ tempRHO : double =0.7

+ tempINITPHEROMONE : double = 100

- Clear()

- Search()

- ZoomIn{)

- ZoomOut()

- Overview()

+ Read()

+ Read_name(}
+ drawpaht()

1

Read_file

- n : arraylist = new arraylist()
- nod : arraylist = new arraylist()

+ Read_map()
+ cost(x : double, y : doublc , x1 :double , y? : double)double
[T
1.*
Node

+ Cost : armaylist = new arraylist()
+ neig : amaylist = new arraylist()
+ x : double

+ y : double

+ name : string

AntAlgorithms

+ start: string

+ goal: string

+ bestAnt: arraylist = new arraylist()
- tour: AntTour = new AntTour{)

+ startSearch()

+ Cost_add(cest : double)

+ Node(name : string , xx : double , yy : double)
+ Neig_add(neig : string )

+ Name _node():string

+ ToPartX(} ; double

+ ToPartY() : double
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3.4.2 Class Ant Algerithms

Calcolate
AntAlgorithms + MAXANT: int
st tring 1t ovare
+ goal: string ] 3
+ bestAnt: arraylist = new arraylist() ] » :—mle
- tour: AntTour = new AntTour() _RHO: double ;ionble
+ startSearch() - INITPHEROMONE; double
. + pheromone(ref antList: arraylist)
1 1 + probability(ref antList: arraylist)
0...*
1
AniTour
+ antEist: arraylist = new arraylisi()
+ complete: arraylist = new armaylist()
1...% I+ countAnt: int = Calculate. MAXANT
- antTemp: arraylist = new arraylist(}
- randomNumbers: random = new random{}
x + startTour():int
1... + l'ESlaI‘!O
- move(i: int)
Ant
1
+ tabulList: arrayList = new arraylist()
+ cost: double =0
+ pheromone: double
+ pheromoneLevel: double
+ pheromoneEva: double ] —
+ probablity: double 1..%
+ presentNode: string o
+ Ami(}
+ Ant(a: Ant)
+ addNode(nodeName: string, distance: double):bool
+ checkGoal() )
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Max Ant Sudumei 18 uusaz Ant Tour S | Auedo | szozmad
1 2 3 4 s | duna [ dumy | Ffiga
3 Ant
Tour

40 0 1 0 0 1 2 04 1061
50 0 2 2 1 0 5 1 781
60 2 1 1 1 0 5 1 795
70 1 3 1 1 2 8 1.6 826
80 2 2 2 1 1 8 1.6 826
90 3 1 4 3 2 13 2.6 795
100 2 3 3 1 3 12 24 783
150 3 9 3 3 5 23 46 781
200 4 5 8 4 3 24 438 781
250 6 5 7 5 7 30 6 781
300 13 11 7 13 13 57 11.4 795
350 11 8 12 10 11 52 10.4 781
400 15 14 13 17 14 73 14.6 781
450 14 14 13 19 12 72 14.4 781
500 24 17 19 13 17 100 20 781
1000 52 42 51 39 43 227 454 781
5000 313 313 332 308 315 1581 316.2 781
10000 | 892 | 887 881 894 | 880 4434 886.8 781
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1 2 3 4 5 | e | dumy | dfige
57 Ant
Tour
10 0 0 0 0 0 0 0 -
20 0 1 0 0 0 1 0.2 988
30 2 0 0 1 1 4 0.8 877
40 1 0 0 2 0 3 0.6 776
50 1 2 0 0 2 5 1 736
60 0 1 1 0 3 5 1 737
70 1 1 2 3 1 8 1.6 703
80 1 1 4 1 3 10 2 704
90 3 3 2 3 4 15 3 704
100 4 3 3 3 6 19 3.8 704
150 1 6 5 7 4 29 5.8 704
200 6 7 7 13 3 36 7.2 703
250 7 9 14 9 8 47 9.4 704
300 13 7 13 10 17 60 12 703
350 14 18 10 18 13 73 146 703
400 23 17 17 18 23 98 19.6 703
450 15 23 23 25 20 106 21.2 703
500 23 22 32 27 28 132 264 703
1000 59 60 54 44 59 276 55.2 703
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4 6/798 2/1018 5/195 21067 4/829
5 6/781 4/781 1795 6/990 5/908
6 3/781 41795 6/795 3/798 8/784
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A59 | A5% | Ase | ase | aSs | afe | ase | A | afe | afe

A1 | fiz | A3 | #a | #s | die | A7 | #s | o | 0
0.1 781 781 781 | 781 781 | 795 781 781 781 781
0.2 795 781 781 | 783 784 | 781 781 | 781 | 781 | 783
0.3 795 795 795 | 781 781 | 781 781 | 783 | 795 781
04 781 781 795 | 781 781 | 781 784 | 781 784 | 781
0.5 795 781 795 | 781 781 | 781 795 | 781 781 795
0.6 781 781 781 781 781 | 781 781 | 781 781 781
0.7 795 | 781 | 781 | 781 | 781 | 781 | 781 | 797 | 781 | 781
0.8 784 781 784 | 781 781 | 781 784 | 781 795 | 795
0.9 795 781 795 | 781 795 | 781 795 | 781 781 781
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- T Lmﬂaﬁmnﬁq(x,y)ummuﬁnﬁsmﬁwﬁuqmmmuﬁ
Point Position_X Position_Y Point  Position_X Position_Y

1 690 524 26 84 294

2 690 496 27 38 293

3 674 483 28 683 445

4 564 484 29 759 447

5 545 474 30 609 445

6 544 408 3 687 401

7 544 369 £Y) 688 368

8 542 292 3 483 479

9 544 256 34 428 477

10 544 195 35 379 480

1 544 185 36 322 480

12 544 172 37 208 478

13 543 326 38 210 416

14 557 164 39 164 417

15 605 165 40 207 357

16 649 164 41 231 355

17 77 167 42 280 355

8 613 294 43 305 356
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Point Position_X Position_Y Point Position_X Position_Y
19 687 293 44 337 355
20 754 294 45 362 355
21 436 294 46 395 355
22 400 292 47 417 355
23 282 294 48 434 355
24 195 293 49 507 355
25 122 294 50 430 497
51 389 408 68 129 170
52 336 407 69 127 127
53 335 417 70 136 118
54 325 418 71 235 117
55 505 256 72 234 170
56 465 256 73 314 171
57 437 256 74 298 117
58 415 255 75 314 115
59 395 256 86 578 256
60 366 255 87 615 258
61 336 257 88 634 255
62 313 255 89 671 254
63 255 257 90 669 228
64 232 255 91 670 205
65 205 256 92 635 207
66 128 256 93 596 203
67 127 205 94 593 186
95 263 480 96 509 116
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ECC: ME Start Ant Tour: 0
78
78 Clone Ant and move Ant to
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uandlifuinqaiudiu fin Ecc Ltazfimumaﬂmﬂmdmﬁﬁn ME uazilunisiin Ant
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