Supplementary Table S1. Paired comparisons of planning time and path length in trajectory simulations.
	Scenario
	Metric
	Benchmark
planner
	n
	Proposed planner
mean ± SD
	Benchmark planner
mean ± SD
	Test
	Paired difference
[95% CI]
	P value

	Traditional
	Planning time (s)
	RRT*
	96
	0.1844 ± 0.0757
	3.4043 ± 0.8501
	Paired t-test
	MD -3.2199 [-3.3946, -3.0452]
	<0.001

	
	
	APF-RRT*
	34
	0.2065 ± 0.0927
	4.0515 ± 1.0870
	Paired t-test
	MD -3.8450 [-4.2235, -3.4665]
	<0.001

	
	
	GoalBiasRRT*
	100
	0.1851 ± 0.0750
	0.8930 ± 0.2077
	Wilcoxon
	HL -0.6950 [-0.7350, -0.6550]
	<0.001

	
	
	RRTConnect
	100
	0.1851 ± 0.0750
	0.5148 ± 0.3140
	Wilcoxon
	HL -0.2650 [-0.3350, -0.2150]
	<0.001

	
	
	PRM
	100
	0.1851 ± 0.0750
	4.6902 ± 1.8820
	Wilcoxon
	HL -4.2400 [-4.6501, -3.8901]
	<0.001

	
	
	BKPIECE
	98
	0.1842 ± 0.0754
	4.3864 ± 1.2044
	Wilcoxon
	HL -4.1425 [-4.4150, -3.8599]
	<0.001

	
	
	TRRT
	100
	0.1851 ± 0.0750
	3.0025 ± 0.8216
	Wilcoxon
	HL -2.7300 [-2.9250, -2.5849]
	<0.001

	
	Path length (m)
	RRT*
	96
	220.2167 ± 11.3757
	245.6488 ± 13.3438
	Paired t-test
	MD -25.4321 [-28.9786, -21.8856]
	<0.001

	
	
	APF-RRT*
	34
	221.3118 ± 12.0204
	226.2582 ± 10.6786
	Wilcoxon
	HL -6.4750 [-11.4000, -0.5600]
	0.035

	
	
	GoalBiasRRT*
	100
	220.5127 ± 11.6196
	229.6585 ± 9.6734
	Wilcoxon
	HL -10.3150 [-13.1900, -7.2200]
	<0.001

	
	
	RRTConnect
	100
	220.5127 ± 11.6196
	230.3651 ± 10.5941
	Paired t-test
	MD -9.8524 [-12.9206, -6.7842]
	<0.001

	
	
	PRM
	100
	220.5127 ± 11.6196
	360.9364 ± 89.7850
	Wilcoxon
	HL -130.9642 [-151.0750, -109.5550]
	<0.001

	
	
	BKPIECE
	98
	220.3040 ± 11.5659
	402.6447 ± 62.0180
	Paired t-test
	MD -182.3407 [-195.0113, -169.6701]
	<0.001

	
	
	TRRT
	100
	220.5127 ± 11.6196
	279.6521 ± 15.0510
	Paired t-test
	MD -59.1394 [-62.8560, -55.4228]
	<0.001

	Spindle
	Planning time (s)
	RRT*
	87
	0.3992 ± 0.3411
	3.4668 ± 0.8748
	Wilcoxon
	HL -3.0600 [-3.2900, -2.8200]
	<0.001

	
	
	APF-RRT*
	37
	0.4635 ± 0.3460
	4.2486 ± 1.0254
	Paired t-test
	MD -3.7851 [-4.1720, -3.3983]
	<0.001

	
	
	GoalBiasRRT*
	100
	0.4106 ± 0.3907
	1.1857 ± 0.5832
	Wilcoxon
	HL -0.7350 [-0.8450, -0.6301]
	<0.001

	
	
	RRTConnect
	100
	0.4106 ± 0.3907
	0.2677 ± 0.0374
	Wilcoxon
	HL 0.0800 [0.0050, 0.1701]
	0.043

	
	
	PRM
	100
	0.4106 ± 0.3907
	4.4059 ± 1.9742
	Wilcoxon
	HL -3.5800 [-3.9050, -3.3100]
	<0.001

	
	
	BKPIECE
	98
	0.4078 ± 0.3896
	4.0018 ± 1.1769
	Wilcoxon
	HL -3.5350 [-3.7775, -3.3025]
	<0.001

	
	
	TRRT
	100
	0.4106 ± 0.3907
	3.4060 ± 0.9023
	Paired t-test
	MD -2.9954 [-3.1949, -2.7959]
	<0.001

	
	Path length (m)
	RRT*
	87
	225.5744 ± 16.9022
	247.8733 ± 14.4957
	Paired t-test
	MD -22.2990 [-27.0877, -17.5103]
	<0.001

	
	
	APF-RRT*
	37
	229.9068 ± 16.0658
	233.1330 ± 14.3799
	Paired t-test
	MD -3.2262 [-10.6798, 4.2274]
	0.386

	
	
	GoalBiasRRT*
	100
	226.3743 ± 18.9737
	233.3764 ± 14.6160
	Wilcoxon
	HL -8.7982 [-12.7650, -4.4200]
	<0.001

	
	
	RRTConnect
	100
	226.3743 ± 18.9737
	227.4729 ± 9.8659
	Wilcoxon
	HL -3.7171 [-7.2050, 0.5450]
	0.092

	
	
	PRM
	100
	226.3743 ± 18.9737
	365.3944 ± 91.3660
	Wilcoxon
	HL -128.8293 [-146.9600, -111.7500]
	<0.001

	
	
	BKPIECE
	98
	226.1915 ± 18.8195
	389.2033 ± 68.2141
	Wilcoxon
	HL -160.0476 [-173.9350, -146.0575]
	<0.001

	
	
	TRRT
	100
	226.3743 ± 18.9737
	285.2028 ± 19.1012
	Paired t-test
	MD -58.8285 [-63.8359, -53.8211]
	<0.001

	Hedge
	Planning time (s)
	RRT*
	98
	0.1519 ± 0.0697
	3.2461 ± 0.9905
	Wilcoxon
	HL -3.0300 [-3.2600, -2.8249]
	<0.001

	
	
	APF-RRT*
	50
	0.1610 ± 0.0841
	4.2472 ± 1.0197
	Wilcoxon
	HL -4.1150 [-4.4400, -3.7950]
	<0.001

	
	
	GoalBiasRRT*
	100
	0.1512 ± 0.0692
	0.8698 ± 0.2202
	Wilcoxon
	HL -0.6999 [-0.7300, -0.6650]
	<0.001

	
	
	RRTConnect
	100
	0.1512 ± 0.0692
	0.3095 ± 0.0469
	Wilcoxon
	HL -0.1650 [-0.1750, -0.1501]
	<0.001

	
	
	PRM
	100
	0.1512 ± 0.0692
	4.5990 ± 1.5921
	Wilcoxon
	HL -4.2300 [-4.4850, -3.9700]
	<0.001

	
	
	BKPIECE
	97
	0.1522 ± 0.0700
	4.7376 ± 1.3803
	Wilcoxon
	HL -4.4600 [-4.7875, -4.1901]
	<0.001

	
	
	TRRT
	100
	0.1512 ± 0.0692
	3.2183 ± 0.9504
	Paired t-test
	MD -3.0671 [-3.2584, -2.8758]
	<0.001

	
	Path length (m)
	RRT*
	98
	209.3787 ± 8.4483
	240.7313 ± 11.0532
	Wilcoxon
	HL -31.6299 [-34.2900, -28.9000]
	<0.001

	
	
	APF-RRT*
	50
	208.6886 ± 6.7240
	222.4094 ± 9.4752
	Paired t-test
	MD -13.7208 [-16.9132, -10.5284]
	<0.001

	
	
	GoalBiasRRT*
	100
	209.3469 ± 8.3695
	226.2363 ± 9.2162
	Wilcoxon
	HL -17.2828 [-19.6600, -14.7850]
	<0.001

	
	
	RRTConnect
	100
	209.3469 ± 8.3695
	228.9141 ± 10.6393
	Wilcoxon
	HL -19.4500 [-21.8400, -17.0400]
	<0.001

	
	
	PRM
	100
	209.3469 ± 8.3695
	355.3612 ± 76.7632
	Wilcoxon
	HL -138.0362 [-153.0600, -124.4301]
	<0.001

	
	
	BKPIECE
	97
	209.4276 ± 8.4783
	398.4859 ± 55.7653
	Wilcoxon
	HL -185.6300 [-197.0949, -174.0651]
	<0.001

	
	
	TRRT
	100
	209.3469 ± 8.3695
	279.5494 ± 15.6683
	Paired t-test
	MD -70.2025 [-73.7755, -66.6295]
	<0.001

	Random
	Planning time (s)
	RRT*
	94
	0.2227 ± 0.1262
	3.2721 ± 0.9277
	Wilcoxon
	HL -3.0400 [-3.2400, -2.8250]
	<0.001

	
	
	APF-RRT*
	43
	0.2356 ± 0.1403
	3.6388 ± 0.9295
	Paired t-test
	MD -3.4033 [-3.6836, -3.1229]
	<0.001

	
	
	GoalBiasRRT*
	100
	0.2341 ± 0.1535
	0.9846 ± 0.2838
	Paired t-test
	MD -0.7505 [-0.8201, -0.6809]
	<0.001

	
	
	RRTConnect
	100
	0.2341 ± 0.1535
	0.2670 ± 0.0450
	Wilcoxon
	HL -0.0600 [-0.0800, -0.0350]
	<0.001

	
	
	PRM
	100
	0.2341 ± 0.1535
	4.1222 ± 1.2527
	Wilcoxon
	HL -3.7109 [-3.9750, -3.4900]
	<0.001

	
	
	BKPIECE
	99
	0.2283 ± 0.1428
	4.1298 ± 1.0634
	Paired t-test
	MD -3.9016 [-4.1193, -3.6838]
	<0.001

	
	
	TRRT
	100
	0.2341 ± 0.1535
	3.0301 ± 0.8365
	Paired t-test
	MD -2.7960 [-2.9638, -2.6282]
	<0.001

	
	Path length (m)
	RRT*
	94
	221.3102 ± 12.8105
	247.0012 ± 13.3168
	Paired t-test
	MD -25.6910 [-29.0351, -22.3468]
	<0.001

	
	
	APF-RRT*
	43
	220.5712 ± 12.3294
	229.8614 ± 9.9358
	Wilcoxon
	HL -11.3265 [-15.2250, -6.4400]
	<0.001

	
	
	GoalBiasRRT*
	100
	221.1205 ± 12.5449
	230.4677 ± 9.3904
	Wilcoxon
	HL -10.4339 [-13.1150, -7.5650]
	<0.001

	
	
	RRTConnect
	100
	221.1205 ± 12.5449
	222.5429 ± 8.6448
	Wilcoxon
	HL -2.4750 [-4.8899, -0.0250]
	0.047

	
	
	PRM
	100
	221.1205 ± 12.5449
	353.1646 ± 67.6954
	Wilcoxon
	HL -126.7653 [-143.2100, -112.4450]
	<0.001

	
	
	BKPIECE
	99
	221.0507 ± 12.5892
	391.7794 ± 56.3183
	Wilcoxon
	HL -167.6589 [-179.3575, -156.9749]
	<0.001

	
	
	TRRT
	100
	221.1205 ± 12.5449
	282.0179 ± 17.3222
	Paired t-test
	MD -60.8974 [-65.2260, -56.5688]
	<0.001


Note. Values are based on runs with valid observations for both planners; missing observations were not imputed. Paired differences were calculated as proposed minus benchmark, so negative values favour the proposed planner. MD denotes the mean paired difference from a paired t-test, and HL the Hodges-Lehmann paired shift from a Wilcoxon signed-rank test. CI, confidence interval; SD, standard deviation. P values are two-sided.



























Supplementary Table S2. Paired comparisons of planning time, execution time and path length in robotic-arm harvesting simulations.
	Scenario
	Metric
	Benchmark
planner
	n
	Proposed planner
mean ± SD
	Benchmark planner
mean ± SD
	Test
	Paired difference
[95% CI]
	P value

	Traditional
	Planning time (s)
	RRT*
	43
	0.1177 ± 0.0414
	0.1710 ± 0.0570
	Paired t-test
	MD -0.0533 [-0.0692, -0.0374]
	<0.001

	
	
	APF-RRT*
	20
	0.1392 ± 0.0422
	0.6600 ± 0.1714
	Paired t-test
	MD -0.5208 [-0.6043, -0.4372]
	<0.001

	
	
	GoalBiasRRT*
	45
	0.1159 ± 0.0416
	0.1475 ± 0.0490
	Paired t-test
	MD -0.0316 [-0.0498, -0.0133]
	0.001

	
	
	RRTConnect
	41
	0.1180 ± 0.0420
	0.1359 ± 0.0402
	Paired t-test
	MD -0.0179 [-0.0370, 0.0013]
	0.066

	
	
	PRM
	42
	0.1173 ± 0.0418
	0.1771 ± 0.1338
	Wilcoxon
	HL -0.0446 [-0.0703, -0.0189]
	0.002

	
	
	BKPIECE
	42
	0.1173 ± 0.0418
	0.1619 ± 0.0756
	Wilcoxon
	HL -0.0354 [-0.0622, -0.0133]
	0.002

	
	
	TRRT
	41
	0.1180 ± 0.0420
	0.1532 ± 0.0571
	Paired t-test
	MD -0.0352 [-0.0563, -0.0140]
	0.002

	
	Execution time (s)
	RRT*
	43
	4.9551 ± 0.5183
	5.3600 ± 0.4575
	Paired t-test
	MD -0.4049 [-0.6450, -0.1648]
	0.001

	
	
	APF-RRT*
	20
	5.1250 ± 0.4779
	6.7100 ± 1.2701
	Paired t-test
	MD -1.5850 [-2.1785, -0.9915]
	<0.001

	
	
	GoalBiasRRT*
	45
	4.9500 ± 0.5124
	5.3000 ± 0.4998
	Paired t-test
	MD -0.3500 [-0.5582, -0.1418]
	0.001

	
	
	RRTConnect
	41
	4.9700 ± 0.5260
	5.2900 ± 0.5020
	Paired t-test
	MD -0.3200 [-0.5476, -0.0924]
	0.007

	
	
	PRM
	42
	4.9600 ± 0.5236
	5.2500 ± 0.5249
	Paired t-test
	MD -0.2900 [-0.5336, -0.0464]
	0.021

	
	
	BKPIECE
	42
	4.9600 ± 0.5236
	5.2700 ± 0.4002
	Paired t-test
	MD -0.3100 [-0.5378, -0.0822]
	0.009

	
	
	TRRT
	41
	4.9700 ± 0.5260
	5.4200 ± 0.5217
	Paired t-test
	MD -0.4500 [-0.6913, -0.2087]
	<0.001

	
	Path length (m)
	RRT*
	43
	1.0010 ± 0.3737
	1.1967 ± 0.3347
	Paired t-test
	MD -0.1957 [-0.3592, -0.0322]
	0.020

	
	
	APF-RRT*
	20
	1.2025 ± 0.2976
	1.9223 ± 0.8189
	Wilcoxon
	HL -0.5628 [-1.0120, -0.3557]
	<0.001

	
	
	GoalBiasRRT*
	45
	0.9869 ± 0.3735
	1.1711 ± 0.3884
	Wilcoxon
	HL -0.1227 [-0.2858, 0.0160]
	0.094

	
	
	RRTConnect
	41
	1.0083 ± 0.3812
	1.1641 ± 0.3767
	Wilcoxon
	HL -0.1088 [-0.2800, 0.0413]
	0.118

	
	
	PRM
	42
	1.0033 ± 0.3779
	1.1390 ± 0.3333
	Paired t-test
	MD -0.1357 [-0.3127, 0.0414]
	0.130

	
	
	BKPIECE
	42
	1.0033 ± 0.3779
	1.1577 ± 0.3513
	Wilcoxon
	HL -0.1406 [-0.2789, 0.0065]
	0.058

	
	
	TRRT
	41
	1.0083 ± 0.3812
	1.2268 ± 0.3494
	Paired t-test
	MD -0.2186 [-0.3895, -0.0477]
	0.013

	Spindle
	Planning time (s)
	RRT*
	44
	0.1169 ± 0.0309
	0.1356 ± 0.0420
	Paired t-test
	MD -0.0188 [-0.0346, -0.0029]
	0.021

	
	
	APF-RRT*
	32
	0.1191 ± 0.0321
	0.5753 ± 0.2538
	Wilcoxon
	HL -0.4015 [-0.4652, -0.3498]
	<0.001

	
	
	GoalBiasRRT*
	45
	0.1170 ± 0.0305
	0.1310 ± 0.0443
	Wilcoxon
	HL -0.0107 [-0.0286, 0.0053]
	0.147

	
	
	RRTConnect
	45
	0.1170 ± 0.0305
	0.1267 ± 0.0325
	Paired t-test
	MD -0.0097 [-0.0243, 0.0050]
	0.190

	
	
	PRM
	40
	0.1167 ± 0.0311
	0.1339 ± 0.0556
	Wilcoxon
	HL -0.0123 [-0.0303, 0.0052]
	0.175

	
	
	BKPIECE
	44
	0.1169 ± 0.0309
	0.1488 ± 0.0498
	Paired t-test
	MD -0.0320 [-0.0506, -0.0133]
	0.001

	
	
	TRRT
	45
	0.1170 ± 0.0305
	0.1400 ± 0.0497
	Wilcoxon
	HL -0.0157 [-0.0326, -0.0023]
	0.026

	
	Execution time (s)
	RRT*
	44
	5.5307 ± 0.2143
	6.0900 ± 0.2745
	Wilcoxon
	HL -0.5200 [-0.6349, -0.4199]
	<0.001

	
	
	APF-RRT*
	32
	5.5241 ± 0.2315
	7.0900 ± 0.9535
	Wilcoxon
	HL -1.4400 [-1.8000, -1.1250]
	<0.001

	
	
	GoalBiasRRT*
	45
	5.5298 ± 0.2119
	6.0300 ± 0.2200
	Wilcoxon
	HL -0.4700 [-0.5650, -0.3851]
	<0.001

	
	
	RRTConnect
	45
	5.5298 ± 0.2119
	6.1600 ± 0.5378
	Wilcoxon
	HL -0.5501 [-0.7150, -0.4299]
	<0.001

	
	
	PRM
	40
	5.5312 ± 0.2178
	5.9800 ± 0.4614
	Wilcoxon
	HL -0.4050 [-0.5550, -0.2601]
	<0.001

	
	
	BKPIECE
	44
	5.5307 ± 0.2143
	6.0300 ± 0.3757
	Wilcoxon
	HL -0.4569 [-0.5850, -0.3600]
	<0.001

	
	
	TRRT
	45
	5.5298 ± 0.2119
	6.0400 ± 0.2763
	Wilcoxon
	HL -0.4449 [-0.5899, -0.3451]
	<0.001

	
	Path length (m)
	RRT*
	44
	0.8547 ± 0.1252
	1.0050 ± 0.2231
	Wilcoxon
	HL -0.1053 [-0.1953, -0.0363]
	<0.001

	
	
	APF-RRT*
	32
	0.8528 ± 0.1440
	1.2786 ± 0.7600
	Wilcoxon
	HL -0.2152 [-0.5406, -0.0517]
	0.004

	
	
	GoalBiasRRT*
	45
	0.8540 ± 0.1239
	0.9887 ± 0.1962
	Wilcoxon
	HL -0.0685 [-0.1343, -0.0311]
	<0.001

	
	
	RRTConnect
	45
	0.8540 ± 0.1239
	1.0260 ± 0.3677
	Wilcoxon
	HL -0.0480 [-0.1790, -0.0058]
	0.019

	
	
	PRM
	40
	0.8529 ± 0.1291
	0.9775 ± 0.3023
	Wilcoxon
	HL -0.0303 [-0.1596, 0.0095]
	0.139

	
	
	BKPIECE
	44
	0.8547 ± 0.1252
	0.9881 ± 0.3070
	Wilcoxon
	HL -0.0518 [-0.1471, -0.0158]
	0.002

	
	
	TRRT
	45
	0.8540 ± 0.1239
	0.9904 ± 0.2361
	Wilcoxon
	HL -0.0490 [-0.1548, -0.0123]
	0.007

	Hedge
	Planning time (s)
	RRT*
	40
	0.1723 ± 0.0446
	0.1999 ± 0.0448
	Paired t-test
	MD -0.0276 [-0.0471, -0.0082]
	0.007

	
	
	APF-RRT*
	24
	0.1627 ± 0.0420
	0.2453 ± 0.0398
	Paired t-test
	MD -0.0825 [-0.1101, -0.0550]
	<0.001

	
	
	GoalBiasRRT*
	40
	0.1723 ± 0.0446
	0.1911 ± 0.0277
	Wilcoxon
	HL -0.0125 [-0.0311, 0.0023]
	0.085

	
	
	RRTConnect
	40
	0.1723 ± 0.0446
	0.2094 ± 0.0378
	Paired t-test
	MD -0.0371 [-0.0543, -0.0198]
	<0.001

	
	
	PRM
	36
	0.1676 ± 0.0437
	0.1961 ± 0.0458
	Paired t-test
	MD -0.0285 [-0.0551, -0.0019]
	0.036

	
	
	BKPIECE
	37
	0.1682 ± 0.0432
	0.1840 ± 0.0336
	Paired t-test
	MD -0.0158 [-0.0339, 0.0024]
	0.086

	
	
	TRRT
	41
	0.1732 ± 0.0445
	0.2015 ± 0.0440
	Paired t-test
	MD -0.0282 [-0.0489, -0.0076]
	0.009

	
	Execution time (s)
	RRT*
	40
	4.3003 ± 0.2813
	5.0300 ± 0.6684
	Wilcoxon
	HL -0.7000 [-0.8899, -0.4800]
	<0.001

	
	
	APF-RRT*
	24
	4.3092 ± 0.2959
	5.4400 ± 0.4074
	Paired t-test
	MD -1.1308 [-1.3285, -0.9332]
	<0.001

	
	
	GoalBiasRRT*
	40
	4.3003 ± 0.2813
	4.7100 ± 0.3646
	Paired t-test
	MD -0.4098 [-0.5486, -0.2709]
	<0.001

	
	
	RRTConnect
	40
	4.3003 ± 0.2813
	4.8800 ± 0.5397
	Paired t-test
	MD -0.5797 [-0.7553, -0.4042]
	<0.001

	
	
	PRM
	36
	4.3133 ± 0.2905
	4.8300 ± 0.2999
	Paired t-test
	MD -0.5167 [-0.6652, -0.3681]
	<0.001

	
	
	BKPIECE
	37
	4.3151 ± 0.2867
	4.7100 ± 0.4205
	Paired t-test
	MD -0.3949 [-0.5522, -0.2375]
	<0.001

	
	
	TRRT
	41
	4.3127 ± 0.2889
	5.0300 ± 0.5566
	Wilcoxon
	HL -0.6350 [-0.7851, -0.4900]
	<0.001

	
	Path length (m)
	RRT*
	40
	1.2186 ± 0.2314
	1.4781 ± 0.6307
	Wilcoxon
	HL -0.1799 [-0.3490, -0.0175]
	0.023

	
	
	APF-RRT*
	24
	1.2078 ± 0.2460
	1.6261 ± 0.3534
	Paired t-test
	MD -0.4184 [-0.6034, -0.2333]
	<0.001

	
	
	GoalBiasRRT*
	40
	1.2186 ± 0.2314
	1.3654 ± 0.3362
	Paired t-test
	MD -0.1468 [-0.2562, -0.0374]
	0.010

	
	
	RRTConnect
	40
	1.2186 ± 0.2314
	1.4269 ± 0.6294
	Wilcoxon
	HL -0.0962 [-0.2534, 0.0119]
	0.076

	
	
	PRM
	36
	1.2155 ± 0.2376
	1.4039 ± 0.3348
	Paired t-test
	MD -0.1884 [-0.3369, -0.0398]
	0.014

	
	
	BKPIECE
	37
	1.2235 ± 0.2394
	1.3703 ± 0.3376
	Paired t-test
	MD -0.1467 [-0.2880, -0.0055]
	0.042

	
	
	TRRT
	41
	1.2291 ± 0.2383
	1.4795 ± 0.6911
	Wilcoxon
	HL -0.0982 [-0.2269, 0.0096]
	0.069

	Random
	Planning time (s)
	RRT*
	34
	0.1204 ± 0.0231
	0.1329 ± 0.0213
	Paired t-test
	MD -0.0125 [-0.0225, -0.0025]
	0.016

	
	
	APF-RRT*
	18
	0.1246 ± 0.0230
	0.6899 ± 0.1867
	Wilcoxon
	HL -0.5315 [-0.5771, -0.4831]
	<0.001

	
	
	GoalBiasRRT*
	35
	0.1206 ± 0.0227
	0.1337 ± 0.0236
	Paired t-test
	MD -0.0131 [-0.0234, -0.0028]
	0.014

	
	
	RRTConnect
	39
	0.1200 ± 0.0219
	0.1405 ± 0.0288
	Paired t-test
	MD -0.0204 [-0.0312, -0.0097]
	<0.001

	
	
	PRM
	39
	0.1200 ± 0.0219
	0.1357 ± 0.0317
	Wilcoxon
	HL -0.0122 [-0.0227, -0.0035]
	0.010

	
	
	BKPIECE
	41
	0.1193 ± 0.0216
	0.1385 ± 0.0216
	Paired t-test
	MD -0.0192 [-0.0294, -0.0091]
	<0.001

	
	
	TRRT
	34
	0.1204 ± 0.0231
	0.1326 ± 0.0270
	Wilcoxon
	HL -0.0095 [-0.0218, 0.0022]
	0.103

	
	Execution time (s)
	RRT*
	34
	4.3847 ± 0.3166
	6.0600 ± 0.2756
	Paired t-test
	MD -1.6753 [-1.8482, -1.5024]
	<0.001

	
	
	APF-RRT*
	18
	4.4567 ± 0.3281
	6.3900 ± 0.2838
	Paired t-test
	MD -1.9333 [-2.1440, -1.7226]
	<0.001

	
	
	GoalBiasRRT*
	35
	4.3917 ± 0.3147
	5.8000 ± 0.1533
	Wilcoxon
	HL -1.3850 [-1.5000, -1.2700]
	<0.001

	
	
	RRTConnect
	39
	4.4110 ± 0.3151
	6.4800 ± 0.2734
	Paired t-test
	MD -2.0690 [-2.2120, -1.9259]
	<0.001

	
	
	PRM
	39
	4.4110 ± 0.3151
	6.7500 ± 0.6042
	Wilcoxon
	HL -2.2599 [-2.4500, -2.0900]
	<0.001

	
	
	BKPIECE
	41
	4.4083 ± 0.3139
	6.1200 ± 0.2979
	Paired t-test
	MD -1.7117 [-1.8516, -1.5718]
	<0.001

	
	
	TRRT
	34
	4.3847 ± 0.3166
	5.9400 ± 0.2645
	Paired t-test
	MD -1.5553 [-1.6937, -1.4169]
	<0.001

	
	Path length (m)
	RRT*
	34
	1.2756 ± 0.2856
	1.5101 ± 0.2467
	Wilcoxon
	HL -0.1870 [-0.2979, -0.0841]
	0.001

	
	
	APF-RRT*
	18
	1.3346 ± 0.2223
	1.5532 ± 0.2667
	Paired t-test
	MD -0.2186 [-0.3601, -0.0772]
	0.005

	
	
	GoalBiasRRT*
	35
	1.2850 ± 0.2868
	1.4761 ± 0.2024
	Wilcoxon
	HL -0.1441 [-0.2537, -0.0502]
	0.005

	
	
	RRTConnect
	39
	1.3039 ± 0.2811
	1.5627 ± 0.3311
	Wilcoxon
	HL -0.2050 [-0.3541, -0.0347]
	0.006

	
	
	PRM
	39
	1.3039 ± 0.2811
	1.5991 ± 0.4715
	Wilcoxon
	HL -0.2118 [-0.3542, -0.0938]
	<0.001

	
	
	BKPIECE
	41
	1.2960 ± 0.2777
	1.5200 ± 0.2734
	Wilcoxon
	HL -0.1734 [-0.2779, -0.0869]
	<0.001

	
	
	TRRT
	34
	1.2756 ± 0.2856
	1.4938 ± 0.2953
	Paired t-test
	MD -0.2182 [-0.3508, -0.0857]
	0.002


[bookmark: _GoBack]Note. Values are based on runs with valid observations for both planners; missing observations were not imputed. Paired differences were calculated as proposed minus benchmark, so negative values favour the proposed planner. MD denotes the mean paired difference from a paired t-test, and HL the Hodges-Lehmann paired shift from a Wilcoxon signed-rank test. CI, confidence interval; SD, standard deviation. P values are two-sided.
