UMT =1, R) \ UMTk=2, RS)

UMT ratio ‘ PointNet++ PointNet PointCNN DGCNN AVG ‘ UMT ratio ‘ PointNet++ PointNet PointCNN DGCNN AVG
100% 30.51 29.85 29.46 35.13 31.24 100% 28.08 22.25 21.48 14.10 21.48
80% 47.03 47.14 46.92 48.57 47.42 80% 24.44 20.98 21.65 25.11 23.05
60% 60.35 62.44 63.55 62.89 62.31 60% 41.74 40.51 40.74 40.62 40.90
40% 73.79 66.63 67.40 69.49 69.33 40% 58.48 59.04 58.04 59.04 58.65
20% 84.03 84.14 83.26 85.68 84.28 20% 76.00 75.00 75.78 76.00 75.70

Table 1: Test accuracy (%) results when using different ratios of UMT(k=1, R) and UMT(k=2, R.S) training data.

ScanObjectNN PointNet PointNet++ DGCNN PointCNN PCT PointConv CurveNet SimpleView RIConv++ 3DGCN PointNN PointMLP AVG

Clean 6520+1.49 77.38£2.60 72.66+256 6696+642 50.75+15.16 7542+206 7092+1.06 51.93+289 66.34+1.21 7384275 58.17+£0.30 73.32+139 66.91+0.72
UMT(k=1) 56.55+0.11 63.01£2.38 57.93+3.11 51.97+11.99 47.05£7.12 56.71+3.61 6549+3.15 3896+2.08 62.33+10.68 52.89+1.13 54.56+0.17 62.96+4.19 5587+0.95
UMT(k=2) 1455+1.81 49.41+344 2096+£3.99 13.61+£497 1510205 20.78+4.74 21.35+259 20.73+£9.64 10.76+1.76  52.37+5.62 4825+020 1632+£4.78 25.35+0.49
UMT(k=3) 10.92+3.87 41.96+3.84 14.62+£556 10.62+235 22.02+7.83 1996+3.13 2143+8.67 11.79+£3.96 11.69+1.4]1 56.32+0.83 4894070 23.05+16.32 24.44+246
UMT(k=4) 5774210 34.65+831 12.16+4.84 9.87+0095 1786 +11.63 1279+7.46 1528+4.86 20.09+6.26 31.83+220 46.06+14.07 4527+0.17 876+3.18 21.70+3.61

Table 2: Average test accuracy (%) of classification models trained on the UMT ScanObjectNN datasets with three random

seeds.
KITTI ‘ PointNet PointNet++ DGCNN PointCNN PCT PointConv CurveNet SimpleView RIConv++ 3DGCN PointNN PointMLP AVG
Clean 98.04+223 9949+050 9933+£034 9923+025 9893+£054 98.04%1.68 99.10£1.05 99.38+0.33 99.64+0.09 99.67+024 9949+050 9572+546 98.84+0.87
UMT(k=1) | 36.23 £30.18 62.90+20.51 3893+33.08 57.80%13.99 5826£21.66 39.99+682 3333+£10.75 56.71£30.96 98.53+1.19 68341046 70.34+0.98 47.20+20.79 55.71+5.54
UMT(k=2 | 31.24+7.11 51.07+20.29 2790+10.33 49.69+11.52 51.47+17.36 2595+11.38 20.55+493 51.77+853 99.80+0.09 70.42+27.97 47.31+10.58 39.90+10.00 47.26+595
UMT(k=3 | 19.13+6.93 5373 +12.44 3126+21.68 56.08+17.90 5445+11.77 42.54+2146 2738+1920 32.62+11.76 98.48+1.61 69.51+827 70.14+130 5844+6.61 51.15+4.79
UMT(k=4) | 26.84+16.26 61.79+6.65 2989+15.72 5427+11.99 6421£10.76 57.29+12.05 37.70+£11.60 54.63+13.07 99.34+0.23 72.33+347 7049+0.76 56.25+12.33 57.09+597

Table 3: Average test accuracy (%) of classification models trained on the UMT KITTI datasets with three random seeds.



