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No U Optimum Path Optimum CS Optimum. T,
1 16 < Thax < 24 1-5 0 16

2 24 < Tpax < 32 1-4-5 10 24

3 32 < Tpax < 36 1-3-4-5 18 32

4 36 < Typax < 40 1-4-3-5 18 36

5 40 < Thax < 44 1-2-3-4-5 22 40

6 44 < Tpoy < 48 1-3-2-4-5 22 44

7 48 < Thax 1-3-4-2-5, 1-4-3-2-5, 1-4-2-3-5 22 48
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No. T%,. | Optimal Tour T Optimum CS Track Changing in Tqx Feasibility

1 16 1-5 16 0 16/16 | 16/0 v
2 24 1-4-5 24 10 24/24* [ 20/8%* [ 20/-2%%* x
3 32 1-3-4-5 32 18 32/32 [ 36/24 [ 332/112 [ 33212 v
4 36 1-4-3-5 36 18 36/36 | 316176 | 33.12/9.12 | 33.12/-2.88 x
5 40 1-2-3-4-5 40 22 40/40 3727 40.4/204 | 3832/8.32 [ 38.32/-1.68 x
6 44 1-3-2-4-5 44 22 44/44 50.4/38.4 | 47.56/25.56 | 44.85/10.85 | 44.45/0.85 v

1-3-4-2-5 48 22 48/48 55.2/432 | 48.56/26.56 | 47.10/13.10 | 47.10/-0.9 x
7 48 1-4-3-2-5 48 22 48/48 412/272 | 44.64/20.64 | 43.58/9.58 | 43.58/-4.42 x

1-4-2-3-5 48 22 48/48 412272 | 39.68/13.68 | 40.42/4.42 | 40.42/-7.58 x
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i Score Score Ct i % i Score Score Ch i %
Sle\;";.es NO| Tmax T3 T"C | Avs.B | Avs.C (B)vs.C S;r:s NO || |y B C | Avs.B| Avs.C (B )vs.c
L[ 477 [ 66 [ o [0 | -100% |-1000% | oo% Jf o] 13 [23343] 492 | 426 [ 348 [ -13.4% | 293% [-18.3%
. 2 | 2153 | 110 | 66 | 66 | -40% | -40.0% | 0.0% 14 | 26502 | 546 | 492 | 492 | 99% | 99% | 0.0%
Series 1 17101 | 176 | 66 | 66 | -625% | -625% | 00% 1 3991 | 126 0 0 | -100.0% | -100.0% | 0.0%
4 | 2742 | 220 | 176 | 176 | -20% | -200% | 0.0% 2 5338 | 135 | 135 | 135 | 00% | 00% | 0.0%
1| 8638 | 195 [ 195 | 195 | 0.0% 0.0% 0.0% 3 5799 | 144 | 135 | 135 | 63% | -63% | 0.0%
2 | 8925 | 221 | 195 | 195 | -11.8% | -11.8% | 0.0% 4 | 5831 | 270 | 144 | 126 | -46.7% | -533% |-12.5%
Series2 | 3 | 8.983 | 416 | 195 | 195 | -531% | -531% | 0.0% 5 | 6414 | 273 | 270 | 129 | -11% | -52.7% | -52.2%
4 | 11368 | 572 | 416 | 416 | 273% | 273% | 0.0% 6 | 6753 | 399 | 273 | 270 | -31.6% | -323% | -1.1%
5 | 16243 | 689 | 572 | 572 | -17.0% | -17.0% | 0.0% 7 | 7088 | 405 | 273 | 261 | -32.6% | -35.6% | -44%
117979 42 | o | 0 | -1000% | -100.0% | 0.0% 8 | 7766 | 408 | 405 | 390 | -07% | -44% | -3.7%
2 | 20199 | 84 | 42 | 42 | -50.0% | -50.0% | 0.0% 9 | 8001 | 513 | 405 | 399 | 21.1% | -222% | -1.5%
3 [25068 ] 126 [ 84 | 42 [ -333% | 667% | -50.0% [| . [ 10 [so0s2 | 531 [ 405 [ 399 [ -23.7% | 24.9% | -15%
4 | 29523 | 154 | 126 | 70 | -182% | -545% | -444% 11 | 8862 | 534 | 513 | 408 | -39% | -23.6% |-20.5%
Series | 3| 39041 [ 182 154 [ 70 | -154% | -615% | -54.5% 12 | 9224 | 633 | 531 | 522 | -161% | -17.5% | -1.7%
6 | 43497 | 210 | 182 | 154 | -133% | 267% | -154% 13 | 9300 | 645 | 531 | 531 | -17.7% | -17.7% | 0.0%
7 | 48387 | 217 | 203 | 175 | 6.5% | -194% | -13.8% 14 | 9784 | 663 | 534 | 534 | -195% | -19.5% | 0.0%
8 | 50965 | 231 | 203 | 154 | -12.1% | -333% | -24.1% 15 | 1059 | 666 | 645 | 519 | -32% | -221% |-19.5%
9 | 53.858 | 245 | 210 | 154 | -143% | -37.1% | 267% 16 | 10733 | 759 | 645 | 534 | -150% | -29.6% |-17.2%
10 | 58314 | 273 | 245 | 147 | -103% | -462% | -40.0% 17 | 11032 | 777 | 663 | 663 | -147% | -147% | 0.0%
1] 6583 [144] 0 | 0 | -100.0% | -100.0% | 0.0% 18 | 11.083 | 795 | 663 | 663 | -166% | -16.6% | 0.0%
2 | 7649 | 204 | 144 | 60 | -294% | -70.6% | -58.3% 19 | 12331 909 | 762 | 651 | -162% | -284% |-14.6%
3 | 10.609 | 252 | 204 | 144 | -19.0% | -42.9% | -29.4% 20 | 14446 | 1020 | 1020 | 795 | 0.0% | 22.1% |-22.1%
4 | 11675 | 312 | 252 | 204 | -192% | -34.6% | -19.0% 1 9.869 | 10 0 0 | -100.0% | -100.0% | 0.0%
5 | 14314 | 336 | 312 | 312 | 7.1% 71% 0.0% 2 | 13584 | 30 10 10 | 66.7% | 66.7% | 0.0%
Serics 4 |6 | 16:504 [ 384 [ 336 [ 276 | -12.5% | -28.1% | -17.9% 3 | 15765 | 40 30 30 | 25.0% | 25.0% | 0.0%
7 | 17.343 | 396 | 336 | 336 | -152% | -152% | 0.0% 4 | 23256 | 50 40 30 | -200% | -40.0% | -25.0%
8 | 17.628 | 420 | 336 | 336 | 20.0% | 200% | 0.0% 5 | 25437 | 60 50 50 | -167% | -167% | 0.0%
9 | 1834 | 444 | 384 | 336 | -13.5% | 243% | -12.5% 6 | 26609 70 60 40 | -143% | -42.9% | -333%
10 | 22.006 | 468 | 444 | 336 | -5.1% | -282% | -24.3% 7 | 33777 | 80 70 50 | -12.5% | -37.5% | -28.6%
11 | 23.072 | 528 | 444 | 444 | -159% | -159% | 0.0% 8 | 3463 | 90 80 70 | 111% | 222% |-12.5%
12 | 28569 | 576 | 528 | 528 | -8.3% 8.3% 0.0% 9 | 42.124| 100 90 70 | -10.0% | -30.0% | -22.2%
1| 38360 | 60 | 60 | 00% 0.0% 0.0% | Gorieerl10 [44228 | 110 | 100 90 | -9.10% | -182% |-10.0%
2 | 5382 | 96 | 60 | 60 | 37.5% | -37.5% | 0.0% 11 | 47836 | 120 | 110 90 | -83% | 25.0% |-182%
3 | 5422 | 156 | 60 | 60 | -61.5% | -61.5% | 0.0% 12| 5551 | 130 | 120 | 120 | -77% | -77% | 0.0%
4 | 8998 | 162 | 156 | 156 | -3.7% 3.7% 0.0% 13 | 55514 140 | 120 | 120 | -143% | -143% | 0.0%
5 | 9.037 | 222 | 156 | 156 | 297% | 297% | 0.0% 14 | 63428 | 150 | 140 | 140 | -143% | -67% | 0.0%
. 6 | 13.174 | 258 | 222 | 222 | -14.0% | -14.0% | 0.0% 15 | 63461 | 160 | 140 | 140 | -6.7% | -12.5% | 0.0%
Series S 175053 | 270 | 258 | 252 | 4% 6.7% 2.3% 16 | 78332 170 160 | 160 | -12.5% | -59% | 0.0%
8 | 16049 | 330 | 258 | 252 | 21.8% | -23.6% | -23% 17 | 78688 | 180 | 160 | 140 | -59% | -222% |-12.5%
9 | 17.136 | 348 | 330 | 258 | -52% | 259% | 21.8% 18 | 78721 | 190 | 160 | 140 | -11.1% | -263% |-12.5%
10 | 19851 | 366 | 348 | 348 | -4.9% 4.9% 0.0% 19 | 86366 | 200 | 160 | 160 | -158% | -20.0% | -12.5%
11 | 19.047 | 426 | 348 | 348 | -183% | -183% | 0.0% 20 | 86399 | 210 | 160 | 160 | -20.0% | -23.8% |-12.5%
12 | 23247 | 432 | 426 | 426 | -14% -1.4% 0.0%

A: Without Visiting Coefficient ®x12013) " B- With Visiting Coefficient 12013 C: With Visiting Coefficient SAMS(Proposed Algorithm)
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9- Orienteering Problem with Time Window (OPTW)
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1%~ Time Dependent Orienteering Problem
11- Time-Dependent Orienteering Problem
11~ Orienteering Problem with Depndent Time Horizon (OPDTH)
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