Table S1. Expanding Square Search Pattern and Alternatives: Overview

Pattern Number of times finding the targets first Percentage Number of times finding the targets second Percentage
Expanding Square 882062 17% 1673627 37%
Spiral 2148058 42% 232050 5%
Pentagonal 312126 6% 509621 11%
Hexagonal 1092066 21% 904556 20%
Octagonal 708928 14% 1209647 27%
Total 5143240 100% 4529501 100%
Table S2. Parallel Search Pattern and Alternatives: Overview
Pattern Number of times finding the targets first Percentage Number of times finding the targets second Percentage
Parallel 258428 7% 253539 8%
Hilbert 1248807 34% 852108 27%
Moore 1380980 38% 214554 7%
Morton(Z Curve) 599564 17% 1597079 51%
V formation 135974 4% 240474 8%
Total 3623753 100% 3157754 100%
Table S3. Expanding Square Search Pattern and Alternatives Scenario AltEs PIW_W3 C1
Area(km?) Pattern Number of times finding the Percentage Number of times finding the Percentage
targets first targets second
5 Expanding Square 40 62,5 24 37,5
5 Spiral 24 37,5 40 62,5
10 Expanding Square 36 56,25 28 43,75
10 Spiral 28 43,75 36 56,25
15 Expanding Square 36 56,25 28 43,75
15 Spiral 28 43,75 36 56,25
20 Expanding Square 290 50,35 262 47,46
20 Spiral 286 49,65 290 52,54
25 Expanding Square 304 52,78 272 47,22
25 Spiral 272 47,22 304 52,78
30 Expanding Square 304 52,78 272 47,22
30 Spiral 272 47,22 304 52,78
30 Expanding Square 300 52,08 198 34,38
30 Spiral 276 47,92 4 0,69
35 Octagonal 0 0 374 64,93
35 Hexagonal 292 50,69 132 22,92
35 Spiral 280 48,61 0 0
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400 Expanding Square 952 18,51 878 17,91
400 Hexagonal 766 14,9 1543 31,48
400 Pentagonal 337 6,55 503 10,26
400 Octagonal 1717 31,28 1648 31,7
400 Spiral 1542 28,09 367 7,06
450 Expanding Square 1051 19,15 935 17,99
450 Hexagonal 817 14,88 1719 33,07
450 Pentagonal 362 6,6 529 10,18
450 Octagonal 1745 31,23 1674 31,7
450 Spiral 1542 27,6 369 6,99
500 Expanding Square 1092 19,55 953 18,05
500 Hexagonal 843 15,09 1734 32,83
500 Pentagonal 365 6,53 551 10,43
500 Expanding Square 40 62,5 24 37,5
500 Spiral 24 37,5 40 62,5

Table S4. Expanding Square Search Pattern and Alternatives Scenario AltEs PIW W3 C3

Area (km?) Pattern Number of times finding the Percentage Number of times finding the Percentage
targets first targets second

5 Expanding Square 40 62,5 24 37,5
5 Spiral 24 37,5 40 62,5
10 Expanding Square 36 56,25 28 43,75
10 Spiral 28 43,75 36 56,25
15 Expanding Square 36 56,25 28 43,75
15 Spiral 28 43,75 36 56,25
20 Spiral 406 70,49 170 53,12
20 Expanding Square 170 29,51 150 46,88
25 Spiral 406 70,49 170 53,12
25 Expanding Square 170 29,51 150 46,88
30 Spiral 326 56,6 250 52,08
30 Expanding Square 250 43,4 230 47,92
30 Expanding Square 290 50,35 200 35,34
30 Spiral 286 49,65 62 10,95
35 Octagonal 0 0 304 53,71
35 Spiral 296 51,39 52 9,29
35 Hexagonal 226 39,24 112 20
35 Expanding Square 54 9,38 396 70,71
40 Spiral 296 51,39 32 5,71
40 Hexagonal 244 42,36 60 10,71
40 Expanding Square 36 6,25 396 70,71
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400 Octagonal 977 24,5 1127 31,55
450 Expanding Square 728 18,25 984 27,55
450 Hexagonal 727 18,23 877 24,55
450 Pentagonal 317 7,95 416 11,65
450 Spiral 1239 30,94 168 4,67
450 Octagonal 985 24,6 1135 31,55
500 Expanding Square 731 18,26 988 27,46
500 Hexagonal 731 18,26 889 24,71
500 Pentagonal 318 7,94 418 11,62
500 Expanding Square 40 62,5 24 37,5
500 Spiral 24 37,5 40 62,5

Table S5. Expanding Square Search Pattern and Alternatives Scenario AltEs PIW_W3 C5

Area (km?) Pattern Number of times finding the Percentage Number of times finding the Percentage
targets first targets second

5 Expanding Square 40 62,5 24 37,5

5 Spiral 24 37,5 40 62,5

10 Expanding Square 36 56,25 28 43,75
10 Spiral 28 43,75 36 56,25
15 Expanding Square 36 56,25 28 43,75
15 Spiral 28 43,75 36 56,25
20 Spiral 406 70,49 170 53,12
20 Expanding Square 170 29,51 150 46,88
25 Spiral 406 70,49 170 53,12
25 Expanding Square 170 29,51 150 46,88
30 Spiral 406 70,49 170 53,12
30 Expanding Square 170 29,51 150 46,88
30 Spiral 385 66,84 36 11,25
30 Expanding Square 167 28,99 93 29,06
35 Octagonal 24 4,17 191 59,69
35 Spiral 324 56,25 73 15,73
35 Hexagonal 162 28,12 72 15,52
35 Expanding Square 90 15,62 280 60,34
40 Octagonal 0 0 39 8,41

40 Spiral 324 56,25 73 15,73
40 Hexagonal 162 28,12 40 8,62

40 Expanding Square 90 15,62 280 60,34
45 Pentagonal 0 0 56 12,07
45 Octagonal 0 0 15 3,23
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450 Spiral 1022 31,64 73 2,68
450 Expanding Square 706 21,86 792 29,05
450 Octagonal 617 19,1 864 31,69
500 Hexagonal 615 19,04 602 22,08
500 Pentagonal 270 8,36 395 14,49
500 Spiral 1022 31,6 73 2,67
500 Expanding Square 706 21,83 796 29,14
500 Octagonal 621 19,2 864 31,63
Table S6. Parallel Search Pattern and Alternatives Scenario AltPar PIW_W3 Cl1
Area (km?) Pattern Number of times finding Percentage Number of times finding Percentage
the targets first the targets second
5 Paralel 48 75 16 25
5 Moore 16 25 48 75
10 Paralel 40 62,5 24 37,5
10 Moore 24 37,5 40 62,5
15 Moore 64 100 0 0
15 Morton(Z Curve) 0 0 64 100
20 Moore 384 67,84 0 0
20 Morton(Z Curve) 182 32,16 370 67,03
20 Hilbert 0 0 182 32,97
25 Moore 344 59,72 0 0
25 Morton(Z Curve) 232 40,28 344 59,72
25 Hilbert 0 0 232 40,28
30 Moore 323 56,08 0 0
30 Morton(Z Curve) 250 43,4 320 55,56
30 Hilbert 3 0,52 253 43,92
30 V Formation 0 0 3 0,52
35 Moore 343 59,55 2 0,35
35 Morton(Z Curve) 204 35,42 347 60,24
35 Hilbert 29 5,03 219 38,02
35 V Formation 0 0 8 1,39
40 Moore 349 60,59 3 0,52
40 Morton(Z Curve) 184 31,94 373 64,76
40 Hilbert 43 7,47 200 34,72
45 Moore 330 57,29 14 2,43
45 Morton(Z Curve) 192 33,33 360 62,5
45 Hilbert 54 9,38 194 33,68
45 V Formation 0 0 8 1,39
50 Moore 292 50,69 16 2,78
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450 Morton(Z Curve) 895 16,54 1609 32,19
450 Paralel 698 12,9 966 19,32
450 V Formation 306 5,66 651 13,02
500 Hilbert 2595 47,32 1067 21,17
500 Moore 1165 21,24 653 12,96
500 Morton(Z Curve) 830 15,13 1727 34,27
500 Paralel 660 12,04 954 18,93
500 V Formation 234 4,27 638 12,66
Table S7. Parallel Search Pattern and Alternatives Scenario AltPar PIW_W3 C3
Area (km?) Pattern Number of times finding Percentage Number of times finding Percentage
the targets first the targets second
5 Paralel 48 75 16 25
5 Moore 16 25 48 75
10 Paralel 40 62,5 24 37,5
10 Moore 24 37,5 40 62,5
15 Moore 64 100 0 0
15 Morton(Z Curve) 0 0 64 100
20 Moore 224 70 0 0
20 Morton(Z Curve) 96 30 224 70
20 Hilbert 0 0 96 30
25 Moore 320 75,47 0 0
25 Morton(Z Curve) 104 24,53 216 67,5
25 Hilbert 0 0 104 32,5
30 Moore 344 71,67 0 0
30 Morton(Z Curve) 136 28,33 296 68,52
30 Hilbert 0 0 136 31,48
35 Moore 324 66,39 0 0
35 Morton(Z Curve) 164 33,61 324 66,39
35 Hilbert 0 0 164 33,61
40 Moore 280 57,38 0 0
40 Morton(Z Curve) 208 42,62 280 57,38
40 Hilbert 0 0 208 42,62
45 Morton(Z Curve) 249 50,51 239 48,98
45 Moore 244 49,49 0 0
45 Hilbert 0 0 249 51,02
50 Moore 260 49,81 4 0,82
50 Morton(Z Curve) 224 42,91 248 50,82
50 Hilbert 38 7,28 236 48,36
60 Moore 344 67,72 0 0
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26,99
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7,82
13,36
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500 Moore 1001 26,5 154 5,07
500 Morton(Z Curve) 757 20,04 1302 42,39
500 Paralel 285 7,55 284 9,35
500 V Formation 246 6,51 429 14,13
Table S8. Parallel Search Pattern and Alternatives Scenario AltPar PIW_W3 C5
Area (km?) Pattern Number of times finding Percentage Number of times finding Percentage
the targets first the targets second
5 Paralel 36 72 12 26,09
5 Moore 14 28 34 73,91
10 Paralel 31 62 17 36,96
10 Moore 19 38 29 63,04
15 Moore 64 100 0 0
15 Morton(Z Curve) 0 0 64 100
20 Moore 244 76,25 0 0
20 Morton(Z Curve) 76 23,75 244 76,25
20 Hilbert 0 0 76 23,75
25 Moore 224 70 0 0
25 Morton(Z Curve) 96 30 224 70
25 Hilbert 0 0 96 30
30 Moore 272 69,39 0 0
30 Morton(Z Curve) 120 30,61 200 62,5
30 Hilbert 0 0 120 37,5
35 Moore 262 67,18 0 0
35 Morton(Z Curve) 128 32,82 192 60
35 Hilbert 0 0 128 40
40 Moore 242 51,27 0 0
40 Morton(Z Curve) 230 48,73 202 46,76
40 Hilbert 0 0 230 53,24
45 Moore 240 50,85 0 0
45 Morton(Z Curve) 232 49,15 200 46,3
45 Hilbert 0 0 232 53,7
50 Moore 254 54,27 2 0,48
50 Morton(Z Curve) 200 42,74 208 50
50 Hilbert 14 2,99 206 49,52
60 Moore 344 75,44 30 7,08
60 Hilbert 112 24,56 78 18,4
60 Morton(Z Curve) 0 0 310 73,11
60 Paralel 0 0 6 1,42
70 Moore 526 59,44 10 1,22
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Table S9. Expanding Square Search Pattern and Alternatives Scenario AItEs PIW_W3_C1 Detection Results

Area (km?) Pattern Total Target Number of failures to detect Number of detections Success Rate
5 Expanding Square 64 0 64 100
5 Spiral 64 0 64 100
5 Pentagonal 64 64 0 0
5 Hexagonal 64 64 0 0
5 Octagonal 64 64 0 0

10 Expanding Square 64 0 64 100
10 Spiral 64 0 64 100
10 Pentagonal 64 64 0 0
10 Hexagonal 64 64 0 0
10 Octagonal 64 64 0 0
15 Expanding Square 64 0 64 100
15 Spiral 64 0 64 100
15 Pentagonal 64 64 0 0
15 Hexagonal 64 64 0 0
15 Octagonal 64 64 0 0
20 Spiral 576 0 576 100
20 Expanding Square 576 24 552 95,83
20 Pentagonal 576 576 0 0
20 Hexagonal 576 576 0 0
20 Octagonal 576 576 0 0
25 Expanding Square 576 0 576 100
25 Spiral 576 0 576 100
25 Pentagonal 576 576 0 0
25 Hexagonal 576 576 0 0
25 Octagonal 576 576 0 0
30 Expanding Square 576 0 576 100
30 Spiral 576 0 576 100
30 Pentagonal 576 576 0 0
30 Hexagonal 576 576 0 0
30 Octagonal 576 576 0 0
35 Octagonal 576 0 576 100
35 Expanding Square 576 0 576 100
35 Spiral 576 0 576 100
35 Pentagonal 576 576 0 0
35 Hexagonal 576 576 0 0
40 Hexagonal 576 0 576 100
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