Analysis of Exploration vs. Exploitation in Adaptive Information Sampling

Appendix SA - Results with Extended Data

TABLE SI TABLE SIIT
PERFORMANCE METRICS FOR VARIANTS WITH INITIAL FIXED SWEEP PERFORMANCE METRICS FOR VARIANTS WITH INITIAL FIXED SWEEP
SCENARIO WITH SIGNAL PROPAGATION EXPONENT N=3. SCENARIO WITH SIGNAL PROPAGATION EXPONENT N=2.
Approach Source location | Samples Rmse Variance Cumulative Distance Approach Source location | Samples Rmse Variance Cumulative Distance
Alpha 0.75 Sre(0,0) 218 £ 3.46 | 43£0.07 | 814 %25 872 = 1.31 Alpha 0.75 Src(0,0) 218 £2 415£0.13 | 7.04 196 96.06 % 10.12
Sre(0,14) 2194 408 £0.05 | 1655+ 16.73 | 97.03 + 21.16 Sre(0,14) 221 %1 405+0.1 | 593193 81.12 + 1.74
Src(4,7) 2220 438+021 | 925+ 1.16 79.65 + 1.55 Sre(4,7) 221 £ 1 43£011 | 6.61 156 7777 £ 0.44
Sre(9,0) 220+ 1 42901 | 7.1+ 114 $3.86 + 2.27 S1¢(9,0) 218 +3.16 | 424 +0.09 | 692+ 288 108.05 + 25.1
Sre(9,14) 216+ 548 | 432£0.09 | 1509 % 1141 | 118.02 + 43.35 Sre(9,14) 2220 4.18 £ 0.05 | 4.48 + 1.09 69.57 0.7
Alpha 0.5 Sre(0,0) 21248 428+ 0.06 | 9.62 %32 143.65 + 35.3 Alpha 0.5 S1c(0,0) 21T £2.65 | 421006 | 6.1 043 12874 = 837
Sre(0,14) 204 £872 | 41008 | 21441562 | 183.58 +67.3 Sre(0,14) 214£632 | 405+0.14 | 553 261 12234 + 51.18
Sre(4,7) 198 +6.08 | 422005 | 1225516 | 227.79 + 44.2 Sre(4,7) 208 £6.71 | 417 £0.05 | 4.89 +043 166.94 + 39.86
Sre(9,0) 210 £ 6.71 | 4.17 £ 0.06 | 14.83 £ 14.58 | 139.26 + 45.71 Sre(9,0) 216+224 | 413+004 | 4908 108.15 + 6.37
Sre(9,14) 213656 | 42008 | 9.1 £281 147.36 + 53.53 Sre(9,14) 218 £4.58 | 424+ 0.11 | 6.35+2.15 109.94 + 37.61
Alpha 0.25 Sre(0,0) 188 + 5.66 | 4.17 = 0.07 | 5.67 = 0.46 32034 + 53.94 Alpha 0.25 S1c(0,0) 197 £3.61 | 403 £0.05 | 3.8 £0.21 24417 = 34.61
Sre(0,14) 184 + 5.2 4.06 + 0.08 | 5.67 £ 0.11 325.42 + 35.96 Sre(0,14) 183 £5.83 | 394005 | 399 +0.15 325.84 % 52.99
Src(4,7) 174£0 414 £007 | 473 £0.11 434.77 + 10.35 Sre(4,7) 180 +3.74 | 4.03£0.04 | 3.15%0.1 384.61 + 36.33
Sre(9,0) 182+ 656 | 4.16+0.04 | 587 +032 362.33 + 55.26 S1e(9,0) 197 £949 | 41£007 | 377+0.16 238.37 + 68.86
Sre(9,14) 182755 | 41008 | 587+028 386.88 + 61.49 Sre(9,14) 184 £7.87 | 411005 | 39109 358.96 % 69.58
Max Variance Src(0,0) 153 £2.45 4.18 £ 0.03 257+0.1 617.44 + 1847 Max Variance Src(0,0) 154 + 141 4.07 £ 0.08 1.6 £ 0.13 629.57 + 8.02
Sre(0,14) 153+2 3.95 + 0.08 | 2.44 £ 0.17 612,12 + 14.42 Sre(0,14) 151 1 396+ 0.04 | 1.54+0.13 617.18 = 21.43
Sre(4,7) 1550 444£013 | 3.0£0.11 618.93 + 15.65 Sre(4,7) 150 + 4.9 416+ 0.05 | 1.95+02 626.02 + 26.1
$1¢(9,0) 154+ 173 | 42004 | 217+0.18 625.74 + 14.94 S1¢(9,0) 151 £224 | 415002 | 1.68 +0.04 632.61 % 9.79
Sre(9,14) 153 + 2,65 | 4.16 + 0.06 | 2.23 + 0.14 617.44 + 17.19 Sre(9,14) 151 £447 | 418007 | 143 £021 62046 + 23.43
Max Mean S1c(0,0) 210 431 =011 | 1139 655 | 84.99 = 0.14 Max Mean Src(0.0) 200 %1 221 £0.19 | 4241 7238 | 8639 % 2.04
Sre(0,14) 2220 448 £023 | 69.25+73.97 | 78.95 + 1.06 Sre(0,14) 2210 4.03 £ 0.02 | 5.69 £ 135 79.9 + 1.79
Sre(4,7) 22%1 477 023 | 8.81 £ 0.63 77.74 £ 0.59 Sre(4,7) 221 %0 439 £0.16 | 54 %041 77.83 + 0.84
Sre(9,0) 2220 551+ 043 | 474 £ 0.38 $1.08 + 1.44 Sre(9.0) 2210 518 £0.03 | 2.84 £0.22 79.99 + 0.23
Sre(9,14) 223%0 449 £0.15 | 6627 +33.04 | 70.39 + 1.04 Sre(9,14) 22340 427 £0.12 | 6.67+1.62 7131 + 348
MaxVarMaxMean | Src(0,0) 178 + 15.68 | 4.28 + 0.03 | 5.07 = 0.37 402.33 + 98.39 MaxVarMaxMean | Src(0,0) 213 £4.12 4.14+£0.13 | 449 £ 024 143.54 + 25.95
Sre(0,14) 178 £8.06 | 4.06+0.13 | 5.19+038 431.82 + 59.98 Sre(0,14) 207 + 11.66 | 4.06 +0.09 | 4.24 % 0.33 193.91 + 92.48
Src(4,7) 161 £ 13.08 | 4.46 +0.07 | 3.76 + 0.84 563.6 + 102.96 Sre(4,7) 214 £ 141 | 434009 | 462026 14127 + 16.72
Sre(9,0) 180 £ 12.21 | 416 0.1 | 5.14 £ 0.59 405.4 + 80.93 Sre(9.0) 198 £8.19 | 419005 | 471 022 266.91 + 74.04
Sre(9,14) 190 + 9.9 4.23 +0.13 | 546 + 126 324.07 + 80.26 Sre(9,14) 21347 415£0.11 | 3.8+0.59 144.14 + 38.94
Fixed Sweep Sre(0,0) 36 = 141 437007 | 68403 68.48 = 0.74 Fixed Sweep Src(0,0) 36 £ 1 428 £ 0.06 | 536 £0.76 68.19 £ 0.16
Sre(0,14) 36+ 1 425+0.12 | 816034 68.08 + 0.24 Sre(0,14) 36£0 417 £0.15 | 3.8+044 68.03 + 0.13
Sre(4,7) 36 + 1.41 507 £0.13 | 9.43 +1.96 68.72 + 1.03 Sre(4.7) 36+ 1 469 028 | 4.87 +0.67 68.27 + 0.14
S1¢(9,0) 36+0 599 £0.09 | 3.75+0.32 68.25 + 0.24 S1e(9,0) 370 535£0.15 | 3.13 £0.66 68.09 + 0.33
Sre(9,14) 370 439 + 0.04 | 743 £0.79 68.07 £ 0.1 Sre(9,14) 370 428 £0.13 | 4.6+ 051 68.2 +0.18
TABLE SII TABLE SIV
PERFORMANCE METRICS FOR VARIANTS WITH INITIAL RANDOM WALK PERFORMANCE METRICS FOR VARIANTS WITH INITIAL RANDOM WALK
SCENARIO WITH SIGNAL PROPAGATION EXPONENT N=3. SCENARIO WITH SIGNAL PROPAGATION EXPONENT N=2.
Approach Source location ~ Samples Rmse Variance Cumulative Distance — - ~ - - -
Alpha 0.75 Sre(0,0) 206 + 1456 432 £ 0.04 2398 £ 106 14094 £ 75.37 Qfg;’ag_}% g;’c‘:’g%;"cal"’“ f;g“:i}j ff_';;ei o Z:’g“f o ]C;:;]:'Svg_g[;m“““
Sre(0,14) 1911676  4.11£0.12 1894+ 866 2352 % 63.26 Sre(0.14) 220794 | 3.98%000 | 13052 411 100.6 + 36.8
Sre(,7) 207+ 1257 43802 251364 ~ 197.24 & 92.54 Sre(4.7) 218+ 656 | 43802 | 14.56+295 115.08 + 47.51
Sre(9,0) 200£1049 423£005 27191245 14365 £29.05 Sr¢(9,0) 210 £ 10.54 | 421 +0.09 | 10.85 £ 2.14 169.41 8129
Sre(9,14) 213+ 656 459064  36.14 £ 2246 158.95 + 56.36 Sre(9.14) 2235316 | 425+01 | 9.01+091 81.23 + 2035
Alpha 0.5 Sre(0,0) 201 £632 424006 1519+ 178 23419 + 4278 Alpha 05 51c(0.0) 88 £ 17.69 | 411 0.11 | 10.27 £ 044 337.03 * 134.12
Sre(0,14) 198£762  411£005 23.0 +205 265.11 £ 57.2 Sre(0,14) 194+ 19.85 | 40£0.11 | 815 114 25115 + 117.29
Src(4,7) 181 £632  432£007 1337437 39272 +51.95 Sre(47) 198 + 424 | 423 +009 | 827 +3.82 24843 + 25
Sre(9,0) 196 + 1145 422 £0.09 1482 +3.07  260.51 + 92.4 Sre(9,0) 205+ 648 | 413012 | 856 % 0.92 211.47 + 53.82
Sre(9,14) 194+ 1682 424 +0.07 1424376 27149 + 101.21 Sre(9,14) 196 + 15 41008 | 922+233 279.89 + 126.59
Alpha 0.25 Src(0,0) 164 £762  415£007 6.03£06 530.88 + 44.93 Alpha 0.25 Sre(0.0) 170 + 11.05 | 4.03 £ 0.03 | 422+0.16 4527 + 58.65
Sre(0,14) 169 +4.47 403 £0.03 589 £ 0.35 466.23 + 57.16 Sre(0,14) 163 £ 1025 | 3.99 £ 0.06 | 3.95 % 0.39 499.61 = 91.77
Sre(4,7) 164 £224 41008  484+01 535.12 £ 22.62 Sre(4,7) 166 £3.32 | 407 £0.06 | 321 +0.16 513.1 % 30.55
Src(9,0) 172 £ 114 415£006 594+033 467.92 + 109.09 Sre(9,0) 173 £922 | 411 %006 | 4.03 % 0.06 432.53 & 64.13
Sre(9,14) 169 566 412 +0.04 594 02 470.4 + 46.25 Sre(9,14) 179+9.85 | 41006 | 3.84 %021 409.81 & 81.41
Max Variance Sre(0,0) 146 £ 332 421006 2.43 = 0.09 685.97 + 22.06 Max Variance Stc(0,0) 145+ 283 | 404 %007 | 1.71 £0.19 706.65 * 20.44
Sre(0,14) 145 £3.61  4.07 £0.09 239 £ 0.16 686.95 + 12.98 Sre(0,14) 145 141 | 40£007 | 15%0.14 71451 + 8.47
Sre(4,7) 145£3.87  425+008 299013 703.79 + 10.7 Sre(4,7) 142+2 4.15+007 | 1.88 0.1 718.65 + 25.38
Sre(9,0) 146 £3.74  419£0.07 226+0.19 700.75 + 8.85 Sr¢(9.0) 14158 | 41701 | 1.77%0.17 709.49 £ 16.47
Sre(9,14) 145 £3 416 £0.09 236 % 0.08 703.92 + 15.65 Sre(9,14) 141 +3.87 | 409+0.09 | 1.64%0.13 708.95 + 12.11
Max Mean S1c(0,0) 226 £ 0 288 0.11 7642 %50.15 5799 = 1.27 Max Mean Src(0,0) 208 £3.74 | 467 £ 041 | 31041 15591 | 102.49 & 23.41
Src(0,14) 225 + 1.41 6.05+ 142 6287 +61.2 65.17 £ 8.5 Sre(0,14) 227£0 443 £034 | 17.99 +4.97 60.72 £ 0.92
Src(4,7) 226 + 1 623 + 058 257 +3.18 58.29 + 0.4 Src(4,7) 223 £2.24 598 £ 1.47 | 12623 = 117.88 | 79.15 + 17.39
Sre(9,0) 226+ 0 7.05+ 052 1167 +7.62 625 + 2.35 Sre(9,0) 223 +346 | 546+ 1.05 | 33.07 +55.04 84.8 +31.34
Sre(9,14) 226 + 0 6.12 £ 099 12.53 + 4.21 63.27 + 1.45 Src(9,14) 226 + 1 532+ 091 6.37 £ 3.26 63.38 £ 2.25
MaxVarMaxMean  Src(0,0) 170 = 11.05 426 £ 0.06 484 £ 0.11 489.43 + 58.39 MaxVarMaxMean | Sre(0.0) 192458 | 403006 | 487 0.11 3228+37
Src(0,14) 173 + 5.48 4.09 + 0.07 5.1+ 0.18 459.19 + 62.19 Src(0,14) 171 £23.96 | 403 +£0.05 | 504 +1.19 464.8 + 167.34
Sre(4.7) 160 £3.87  426+0.08 523+ 1.12 586.45 + 38.89 Sre(4,7) 183 +£13.34 | 42+0.09 | 4.84+0.18 404.13 £ 109.22
Sre(9.0) 169 £9.54  427£007 486+0.17 506.21  86.01 Sre(9,0) 191 £663 | 412+003 | 484+014 324.8 £ 32.79
Sre(9,14) 180 + 103 412%0.12 482005  406.98 + 81.99 Sre(9,14) 201£755 | 424+007 | 455+029 246.06 + 48.97
Random Walk Sre(0.0) 1502 140 4522019 264203 5305 £ 852 Random Walk Src(0,0) @90 423+ 0.8 | 1.83 £0.29 52627 357
Sre(0,14) 150 £ 0 44501 252019  523.68 + 216 ;:zzg;‘;) ::3 * 2 ﬁg * 8~[1)6 ;ggfooé? ;f;gz * 3-‘;‘7‘
c(4, * . 18 £ 0. 91 +0.15 .63 £ 6. g - s T o T
Seea7) MLl 4ISE004 4915015 06613 oo/ v St S Do il vl A v iy

Sre(9,14) 150 £ 141 452021 2.62+027 517.76 + 7.03 Sre(9,14) 150+ 1 436 +0.19 | 1.59 +0.21 517.81 + 6.98




TABLE SV
PERFORMANCE METRICS IN MULTI-ROBOT FIXED VORONOI PARTITION
(FVP) SCENARIOS.

TABLE SVIII
SUMMARY OF PERFORMANCE METRICS FOR INITIAL RANDOM WALK
SCENARIO WITH N=3.

PERFORMANCE METRICS FOR MULTI-ROBOT DYNAMIC VORONOI
PARTITION (DVP) SCENARIOS.

Approach Source location | Samples Rmse Variance Distance
Sre(0,0) 427 £2632 | 415£005 | 825+ 1.06 | 147.61 £ 22.12 RW Scenario n=3 Samples RMSE Variance Cumulative Distance
Sre(0,14) 43 xa211 396007 | 7.39 £ 082 ) 20791 + 2787 Alpha75 205 * 14.66 | 4.33 £ 035 | 2627 + 14.27 1752 + 75.87
Alpha0.75 Sre(4,7) 443 £40.07 | 414 £0.16 | 1436 £2.27 | 99.02 + 8.41
Sre(9,0) 423 +23.52 | 421 £ 0.07 871 + 1.24 13731 + 15.42 Alpha50 194 + 12.61 4.23 £ 0.1 16.13 + 10.27 284.8 + 91.59
Sre(9,14) 426 +31.46 | 4.08 + 0.04 10.19 £ 0.93 | 153.77 + 13.46 Alpha25 168 + 7.68 4.11 + 0.07 5.73 £ 0.57 494.11 + 70.57
Sre(0,0) 392 % 11.49 | 407 £ 0.02 | 5.5 £ 037 | 22644 = 34.79 Max Var 145 £346 | 418 £0.1 2.49 + 0.29 696.28 + 16.86
Sre(0,14) 368 + 14.66 | 3.96 + 0.08 | 4.85+0.67 | 316.08 + 17.68 MaxMean 226 £ 1 606+ 1.1 | 37.84 £+ 4457 61.44 = 4.94
Alpha0.5 Sre(4,7) 419+ 136 | 397+006 | 9.11£065 | 14817 + 165
Sre(9.0) 426+3198 | 408+01 | 6005 | 23251 + 1578 Maxva{x‘;”mea“ 17?53 i0i63 44;125%(%1212 42917 = 00 ; f ggg'gi = ii‘j
Sre(9,14) 410 £ 5171 | 405+ 004 | 749 %0.66 | 20052 % 12.75 = = U = =0 2% =0
Sre(0,0) 341755 | 414 £ 0.05 | 3.05 £ 023 | 3960 = 18.19
Sre(0,14) 333+574 | 387+003 | 3.32£03 404.58 + 19.24
Alpha0.25 Src(4,7) 400 2668 | 403 +0.09 | 447+024 | 269.8 +21.18
Sre(9,0) 359 + 3248 | 4.04 £ 0.04 | 3.88 + 0.2 301.65 + 30.46
Sre(9,14) 373 +16.79 | 403 0.04 | 464032 | 288.09 + 10.16
Sre(0,0) 233 £ 436 | 407 £ 002 | 182 0.12 | 591.97 = 11.31
Sre(0,14) 237 £ 447 | 3.9 %003 1.85 + 0.1 589.39 + 7.57 TABLE SIX
MaxVar Src(4,7) 241+ 141 | 401 %005 | 204007 | 594.53 +4.32
Sre(9,0) 235+374 | 407004 | 1.81£0.09 | 592.34 = 10.7 SUMMARY OF PERFORMANCE METRICS FOR INITIAL FIXED SWEEP
Sre(9,14) 233+374 | 406+003 | 1.84+0.11 | 596.3 % 5.61
Src(0,0) 451 + 2858 | 547 = 1.2 1317 £ 4.77 | 62.97 = 8.44 SCENARIO WITH N=2.
Sre(0,14) 495 £ 50.08 | 529 + 1 10.44 + 345 | 80.98 + 10.35
MaxMean Sre(4,7) 438 £3228 | 53£072 24.68 +2.81 | 52.73 £ 2.59 _ , _
Src(9,0) 426 + 26.65 | 4.48 + 0.09 19.15 + 1.68 | 58.08 + 8.81 FS Variants n=2 Samples Rmse Variance Cumulative Distance
Sre(9,14) 418 +35.83 | 4.3 +0.06 17.92 £ 2.68 | 89.22 + 14.13 Alpha75 220 + 2.45 4.18 £0.13 6.19 +2.19 86.51 + 18.35
Sre(0,0) 385 % 25.63 | 4.14 £ 0.05 | 412 %022 | 22657 = 1721 Alpha50 213 6 4.16 £ 0.11 | 5.55  1.69 127.22 + 40
b | S0 | RS S sels | mesn | | apes  Tm.lomlewicomlamaner | Tonspm
(& y 3 £ 35./6 | 4.05 £ 0.05 S 20 . + WD
Sre(9,0) 381 + 30.4 41+ 0.07 417 + 0.24 244.34 + 30.61 Max Var 151 + 3.46 4.1 +0.1 1.64 + 0.24 625.17 + 20.06
Sre(9,14) 360 £ 10.34 | 401 £008 | 427 £0.16 | 2740 + 23.08 MaxMean 221 £ 141 | 4424042 | 126 + 35.67 79.09 £5.23
Src(0,0) 206 * 7.68 473 £ 0.09 | 441 = 0.49 51345 + 5.02 MaxVarMaxMean 209 + 9.54 4.18 £ 0.14 437 £ 0.48 17795 £ 75.3
Sre(0,14) 208 +4.36 | 481021 | 436+ 048 | 512.87 + 7.79 FS 36 + 1 455+ 047 | 435+ 1.0 68.16 £ 0.22
RW Sre(4,7) 201 +4.69 | 411008 | 6.94+066 | 51883 +2.46
Sre(9,0) 201 +4.12 | 489 %048 | 442+088 | 51589 + 442
Sre(9,14) 205+624 | 532+0.14 | 358045 | 512,06 + 6.01
TABLE SVI TABLE SX

SUMMARY OF PERFORMANCE METRICS FOR INITIAL RANDOM WALK
SCENARIO WITH N=2.

SUMMARY OF PERFORMANCE METRICS FOR INITIAL FIXED SWEEP
SCENARIO WITH N=3.

Approach Source location | Samples Rmse Variance Distance RW Variants n=2 Samples Rmse Variance Cumulative Distance
Src(0,0) 440 +22.52 | 412 £ 0.02 | 8.75 = 0.99 93.36 + 14.12 Alpha75 214 + 12.37 422 +£02 23.15 £ 55.38 132.64 + 67.37
Sre(0,14) 459 £37.76 | 414 £0.12 | 1049 £2.04 | 9044 % 1639 Alphas0 196 + 15.13 | 412 0.13 | $.89  2.25 265.59 + 109.57
Alpha0.75 Src(4,7) 533 +44.47 | 405+ 0.07 | 1149 + 2.64 | 87.69 = 13.62
Sre(9,0) 442 £3288 | 413 £0.06 | 974 £ 1.53 | 90.04 + 15.02 ‘;}I"hflzs 17?5 iofs 440069i%017 3'183 f g.nzll ‘;ﬂ'g f Zg'?:
Sre(9,14) 443 £ 4284 | 434021 | 100+ 1.09 | 86.46 + 20.69 ax var = 2 E D S0 00 = 19
S1c(0,0) 706 = 4061 | 4.17 £0.05 | 801 £081 | 118.03 = 11.78 MaxMean 223 +3.87 | 517 +£1.09 | 98.82 + 145.73 78.11 & 24.49
Sre(0,14) 414 3124 | 407 £0.09 | 8.28 +0.38 121.39 + 14.43 MaxVarMaxMean | 188 + 16.61 | 4.12 +0.11 4.83 +0.58 352.52 + 120.86
Alpha0.5 Src(4,7) 395 +37.07 | 3.98+0.06 | 838+ 1.18 | 12342 +9.97 RW 149 + 1 426 =02 1.9 + 0.44 52111  6.45
Sre(9,0) 420 + 4697 | 408 £0.04 | 7.79 £ 1.19 | 120.66 + 13.28
Src(9,14) 405 +3391 | 4.18+0.06 | 783091 | 11863 +7.72
Sre(0,0) 401 £ 21.75 | 4.14 £ 0.09 | 456 = 035 | 201.79 = 32.02
Sre(0,14) 370 + 42 4.02+008 | 453+037 | 21635 +20.26
Alpha0.25 Src(4,7) 361 +27.51 | 397004 | 398+028 | 241.62+21.72
Sre(9,0) 385 £ 19.05 | 411 0.02 | 4.64 £ 0.53 | 214.91 + 39.74
Sre(9,14) 393 3732 | 4.15+0.06 | 478 033 | 221.14 * 13.03
Src(0,0) 249+ 592 | 4052003 | 1.72£009 | 56467 7.72 TABLE SXI
Sre(0,14) 242 £ 10.54 | 394+ 0.1 | 1.82 %028 | 514.68 + 78.59 _
MaxVar Sre(d.7) 240 £ 1735 | 40 £ 005 222 £ 027 52185 £ 5478 SUMMARY OF PERFORMANCE METRICS FOR MULTI-ROBOT FIXED
Sre(9,0) 241 £7 4.06 £ 0.04 | 1.83 £ 0.13 | 547.96 + 15.25 -
Src(9,14) 246 +5.57 | 398003 | 1.73£0.13 | 542,95 + 1825 VORONOI PARTITIONING CASES WITH N=3.
Src(0,0) 457 + 1825 | 472 = 0.41 | 16.03 = 2.46 | 57.65 = 5.13
MM 5'0(2»14) Zio * %8-95 4-;2 * 0-1? :52 + 1.68 15-75 + 6.78 FVP Scenario Samples RMSE Variance Cumulative Distance
axMean 2:2298 ool el Il vl I Alpha7s 426 £ 3481 | 4112012 | 978 £ 282 149.12 £ 39.72
s[‘c(g”l‘” 430 + 2676 | 433+ 0.11 | 14.11 + 1.05 | 69.14 + 7.03 Alpha50 403 + 35.76 4.05 = 0.1 6.52 + 1.69 224.74 + 58.42
Src(0,0) 410 + 16.76 | 4.15 = 0.03 | 4.23 + 0.23 | 226.57 = 40.15 Alpha25 361 + 31.51 4.02 = 0.1 3.87 + 0.68 332.02 + 60.44
Src(0,14) 400 + 4433 | 3.97 £ 0.07 | 449 £027 | 241.57 36,57 MaxVar 236 + 5 402+0.07 | 1.87+0.13 59291 + 8.69
MaxVarMaxMean | Src(4,7) 389 £2245 | 4.03+£0.09 | 45+0.25 244.56 + 16.75 MaxMean 445 + 44.78 497 + 091 17.07 = 591 63.8 + 16.94
Sre(9,0) 412 £ 37.13 | 4.09 + 0.07 | 4.18 £0.27 | 231.55 + 15.98 -
Sre(9.14) 430 £ 4638 | 4125003 | 431 %009 22517 + 25.66 MaxVarMaxMean | 377 +29.65 | 4.06 + 0.08 4.2 +0.23 250.19 + 28.6
Sre(0,0) 204 £9.43 | 4.68 £ 0.07 | 3.18 = 0.39 | 495.62 = 27.34 RW 204+6.24 | 4774046 | 474+13 514.62 +5.96
Sre(0,14) 204+ 632 | 486+ 02 | 2.86+0.22 | 488.74 + 23.65
RW Sre(4,7) 207 + 11.96 | 4.03 £ 0.04 | 528 035 | 509.44 + 212
Sre(9,0) 217+ 18.19 | 50029 | 322+057 | 499.83 + 13.28
Src(9,14) 2213663 | 47+026 | 4008l 434.82 + 14425
TABLE SXII
TABLE SVII

SUMMARY OF PERFORMANCE METRICS FOR MULTI-ROBOT DYNAMIC
VORONOI PARTITIONING CASES WITH N=3.

DVP Scenario Samples RMSE Variance Cumulative Distance
FS Scenario n=3 Samples RMSE Variance Cumulative Distance Alpha75 463 +51.11 | 4.16 £ 0.15 10.1 + 1.98 89.6 + 16.35
Alpha75 219 + 4 427 £ 0.15 11.23 £ 9.93 93.15 + 25.59 Alpha50 408 + 39.29 4.1+ 0.1 8.06 + 0.97 120.42 + 11.84
Alpha50 207 + 8.66 | 4.19 + 0.09 | 1345 = 10.97 168.33 * 60.57 Alpha25 382 +£3422 | 4.08 £ 0.1 4.5 + 047 219.16 + 29.98
Alpha25 182 + 7.42 4.13 = 0.08 5.56 + 0.51 365.95 + 63.34 Max Var 244 £10.72 | 4.01 = 0.07 1.86 + 0.27 538.42 + 47.83
Max Var 153 +2 418 £ 0.17 248 + 0.33 61833 + 16.78 MaxMean 444 +29.83 | 455+ 0.55 | 24.08 + 34.05 62.94 + 11
MaxMean 222+ 0 471 £ 0.49 | 32.09 + 46.63 78.63 + 4.9 MaxVarMaxMean | 408 + 37.96 | 4.07 £ 0.09 434 £0.27 233.89 + 29.84
MaxVarMaxMean | 177 + 15.39 | 424 £ 0.17 | 492097 42545 = 115.94 RW 211 £2095 | 465+£039 | 371+ 101 485.69 * 72.39
FS 36+ 1 4.82 + 0.66 7.12 £2.13 68.32 + 0.64




TABLE SXIII
SOURCE LOCALIZATION MEAN ACCURACY (%) BY ALL APPROACHES.

Samples Alpha75 | Alpha50 | Alpha25 | MaxVar | MaxMean | MaxVarMaxMean | RW/FS
10 28 24 24 20 20 24 20
25 32 40 40 40 36 40 36
35 84 72 72 68 63 64
FS (n=2) 45 88 100 96 88 72 88
50 38 100 96 100 72 92
After half samples 100 100 100 100 72 92 44
After last sample 100 100 100 100 72 92 76
10 24 32 28 28 32 28 24
25 40 32 24 40 32 32 28
35 84 68 68 72 68 76
FS (n=3) 45 100 100 100 92 72 96
50 100 100 100 92 72 92
After half samples 100 100 100 96 72 96 48
Singe robot cases After last sample 100 100 100 100 72 100 68
10 40 32 44 44 32 44 32
25 96 100 100 100 72 100 64
35 100 100 100 96 72 100 68
RW (n=2) 45 100 100 100 100 72 100 68
50 100 100 96 100 72 100 72
After half samples 100 100 100 100 72 100 76
After last sample 100 100 100 100 72 100 100
10 56 48 44 60 52 56 40
25 96 96 96 100 56 100 64
35 100 96 96 100 56 100 80
RW (n=3) 45 100 96 100 100 56 100 80
50 100 100 100 100 56 100 80
After half samples 100 100 100 100 56 100 80
After last sample 100 100 100 100 56 100 100
10 40 40 32 36 36 48 48
25 96 100 96 96 44 100 64
35 100 100 100 100 56 100 64
FVP (n=3) 45 100 100 100 100 64 96 60
50 100 100 100 100 64 96 60
After half sample 100 100 100 100 76 100 60
Multi-robot cases After last sample 100 100 100 100 76 100 60
10 36 40 28 32 32 40 48
25 100 100 100 92 56 88 56
35 100 100 100 96 76 100 56
DVP (n=3) 45 100 100 100 96 88 100 60
50 100 100 100 96 92 100 60
After half samples 100 100 100 100 96 100 60
After last sample 100 100 100 100 96 100 68




(a) RMSE (b) Variance (c) Cumulative Distance

Figure SI. RMSE, Variance and Cumulative Distance for Fixed Sweep Variants for n=3.

(a) RMSE (b) Variance (c) Cumulative Distance

Figure S2. RMSE, Variance and Cumulative Distance for Random Walk Variants for n=3.

(a) RMSE (b) Variance (¢) Cumulative Distance

Figure S3. RMSE, Variance and Cumulative Distance for Hector Variants and n=2.

(a) RMSE (b) Variance (c) Cumulative Distance

Figure S4. RMSE, Variance and Cumulative Distance for Random Walk Variants n=2.



(a) RMSE (b) Variance (c) Cumulative Distance

Figure S5. RMSE, Variance and Cumulative Distance for Multi-Robots in Fixed Voronoi Partitioning.

(a) RMSE (b) Variance (c) Cumulative Distance

Figure S6. RMSE, Var and Cumulative Distance for Multi-Robots in Dynamic Voronoi Partitioning.

(a) After 10 Samples (b) After Fixed Sweep (c) After half exploration (d) After last sample

(e) After 10 Samples (f) After Fixed Sweep (g) After half exploration (h) After last sample

Figure S7. Mean and Variance for Fixed Sweep Baseline and Source location (4,7).



(a) After 10 Samples (b) After Fixed Sweep (c) After half exploration (d) After last sample

(e) After 10 Samples (f) After Fixed Sweep (g) After half exploration (h) After last sample

Figure S8. Fixed Sweep Scenario - Mean and Variance for MaxVar Approach and Source location (4,7)

(a) After 10 Samples (b) After Fixed Sweep (c) After half exploration (d) After last sample

(e) After 10 Samples (f) After Fixed Sweep (g) After half exploration (h) After last sample

Figure S9. Fixed Sweep Scenario - Mean and Variance for MaxMean Approach and Source location (4,7)



(a) After 10 Samples (b) After Fixed Sweep (c) After half exploration (d) After last sample

(e) After 10 Samples (f) After Fixed Sweep (g) After half exploration (h) After last sample

Figure S10. Fixed Sweep Scenario - Mean and Variance for Alpha0.25 Approach and Source location (4,7)

(a) After 10 Samples (b) After Fixed Sweep (c) After half exploration (d) After last sample

(e) After 10 Samples (f) After Fixed Sweep (g) After half exploration (h) After last sample

Figure S11. Fixed Sweep Scenario - Mean and Variance for Alpha0.5 Approach and Source location (4,7)



(a) After 10 Samples (b) After Fixed Sweep (c) After half exploration (d) After last sample

(e) After 10 Samples (f) After Fixed Sweep (g) After half exploration (h) After last sample

Figure S12. Fixed Sweep Scenario - Mean and Variance for Alpha0.75 Approach and Source location (4,7)

(a) After 10 Samples (b) After Fixed Sweep (c) After half exploration (d) After last sample

°© 1 2 3 4 5 6 7 & 9

(f) After Fixed Sweep (g) After half exploration (h) After last sample

(e) After 10 Samples
Fixed Sweep Scenario - Mean and Variance for MaxVarMaxMean Approach and Source location (4,7)

Figure S13.



(a) After 10 Samples (b) After Fixed Sweep (c) After half exploration (d) After last sample

(e) After 10 Samples (f) After Fixed Sweep Equivalent (g) After half exploration (h) After last sample

Figure S14. Mean and Variance for Random Walk Baseline and Source location (4,7).

(a) After 10 Samples (b) After Fixed Sweep Equivalent (c) After half exploration (d) After last sample
Samples

(e) After 10 Samples (f) After Fixed Sweep (g) After half exploration (h) After last sample

Figure S15. Random Walk Scenario - Mean and Variance for MaxVar Approach and Source location (4,7)



(a) After 10 Samples (b) After Fixed Sweep Equivalent (c) After half exploration (d) After last sample
Samples

(e) After 10 Samples (f) After Fixed Sweep (g) After half exploration (h) After last sample

Figure S16. Random Walk Scenario - Mean and Variance for MaxMean Approach and Source location (4,7)

(a) After 10 Samples (b) After Fixed Sweep Equivalent (c) After half exploration (d) After last sample
Samples

(e) After 10 Samples (f) After Fixed Sweep Equivalent (g) After half exploration (h) After last sample
Samples

Figure S17. Random Walk Scenario - Mean and Variance for Alpha0.25 Approach and Source location (4,7)



(a) After 10 Samples (b) After Fixed Sweep Equivalent (c) After half exploration (d) After last sample
Samples

(e) After 10 Samples (f) After Fixed Sweep Equivalent (g) After half exploration (h) After last sample
Samples

Figure S18. Random Walk Scenario - Mean and Variance for Alpha 0.5 Approach and Source location (4,7)

(a) After 10 Samples (b) After Fixed Sweep Equivalent (c) After half exploration (d) After last sample
Samples

(e) After 10 Samples (f) After Fixed Sweep Equivalent (g) After half exploration (h) After last sample
Samples

Figure S19. Random Walk Scenario - Mean and Variance for Alpha0.75 Approach and Source location (4,7)



(a) After 10 Samples (b) After Fixed Sweep Equivalent (c) After half exploration

(d) After last sample
Samples

o
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(e) After 10 Samples (f) After Fixed Sweep (g) After half exploration (h) After last sample

Figure S20. Random Walk Scenario - Mean and Variance for MaxVarMaxMean Approach and Source location (4,7)

(a) After 10 Samples (b) After Fixed Sweep (c) After half exploration (d) After last sample
(e) After 10 Samples (f) After Fixed Sweep (g) After half exploration (h) After last sample
Figure S21.

Fixed Voronoi Partition - Mean and Variance for Random Walk Baseline and Source location (4,7)



(a) After 10 Samples (b) After Fixed Sweep (c) After half exploration (d) After last sample

(e) After 10 Samples (f) After Fixed Sweep (g) After half exploration (h) After last sample

Figure S22. Fixed Voronoi Partition - Mean and Variance for MaxVar Approach and Source location (4,7)

(a) After 10 Samples (b) After Fixed Sweep (c) After half exploration (d) After last sample

(e) After 10 Samples (f) After Fixed Sweep (g) After half exploration (h) After last sample

Figure S23. Fixed Voronoi Partition - Mean and Variance for MaxMean Approach and Source location (4,7)



(a) After 10 Samples (b) After Fixed Sweep (c) After half exploration (d) After last sample

(e) After 10 Samples (f) After Fixed Sweep (g) After half exploration (h) After last sample

Figure S24. Fixed Voronoi Partition - Mean and Variance for Alpha0.25 Approach and Source location (4,7)

(a) After 10 Samples (b) After Fixed Sweep (c) After half exploration (d) After last sample

(e) After 10 Samples (f) After Fixed Sweep (g) After half exploration (h) After last sample

Figure S25. Fixed Voronoi Partition - Mean and Variance for Alpha0.5 Approach and Source location (4,7)



(a) After 10 Samples (b) After Fixed Sweep (c) After half exploration (d) After last sample

(e) After 10 Samples (f) After Fixed Sweep (g) After half exploration (h) After last sample

Figure S26. Fixed Voronoi Partition - Mean and Variance for Alpha0.75 Approach and Source location (4,7)

(a) After 10 Samples (b) After Fixed Sweep (c) After half exploration (d) After last sample

(e) After 10 Samples (f) After Fixed Sweep (g) After half exploration (h) After last sample

Figure S27. Fixed Voronoi Partition - Mean and Variance for MaxVarMaxMean Approach and Source location (4,7)



(a) After 10 Samples (b) After Fixed Sweep (c) After half exploration (d) After last sample

(e) After 10 Samples (f) After Fixed Sweep (g) After half exploration (h) After last sample

Figure S28. Dynamic Voronoi Partition - Mean and Variance for Random Walk Baseline and Source location (4,7)

(a) After 10 Samples (b) After Fixed Sweep (c) After half exploration (d) After last sample

(e) After 10 Samples (f) After Fixed Sweep (g) After half exploration (h) After last sample

Figure $29. Dynamic Voronoi Partition - Mean and Variance for MaxVar Approach and Source location (4,7)



(a) After 10 Samples (b) After Fixed Sweep (c) After half exploration (d) After last sample

(e) After 10 Samples (f) After Fixed Sweep (g) After half exploration (h) After last sample

Figure S30. Dynamic Voronoi Partition - Mean and Variance for MaxMean Approach and Source location (4,7)

(a) After 10 Samples (b) After Fixed Sweep (c) After half exploration (d) After last sample

(e) After 10 Samples (f) After Fixed Sweep (g) After half exploration (h) After last sample

Figure S31. Dynamic Voronoi Partition - Mean and Variance for Alpha0.25 Approach and Source location (4,7)



(a) After 10 Samples (b) After Fixed Sweep (c) After half exploration (d) After last sample

(e) After 10 Samples (f) After Fixed Sweep (g) After half exploration (h) After last sample

Figure S32. Dynamic Voronoi Partition - Mean and Variance for Alpha0.5 Approach and Source location (4,7)

(a) After 10 Samples (b) After Fixed Sweep (c) After half exploration (d) After last sample

(e) After 10 Samples (f) After Fixed Sweep (g) After half exploration (h) After last sample

Figure S33. Dynamic Voronoi Partition - Mean and Variance for Alpha0.75 Approach and Source location (4,7)



(a) After 10 Samples (b) After Fixed Sweep (c) After half exploration (d) After last sample

(e) After 10 Samples (f) After Fixed Sweep (g) After half exploration (h) After last sample

Figure S34. Dynamic Voronoi Partition - Mean and Variance for MaxVarMaxMean Approach and Source location (4,7)





