% remote sensing

Table S1. F1-measure (%) of the seven categories with different classification methods on spatially
weakly dependent datasets in the Wuhan study area. SVM: support vector machine; RF: random
forest; Resnet: deep residual network; CapsNet: capsule network; CNN: convolutional neural net-
work (Visual Geometry Group Network16); Res2CapsNet: combination of Res2Net and CapsNet;
ResCapsNet: combination of ResNet and CapsNet.

Class SVM RF CapsNet ResNet CNN Res2CapsNet ResCapsNet
Surface g 034088 87.44+034 89634027 9925036 98954072 97.32£035  99.2740.28
mined land
Cropland  79.24+094 76.52+0.70 75.51+033 96.75+0.38 93.62+0.39 94.26+0.27 98.44 + 0.39
Forestland 81.96+1.03 82.84+1.07 84.43+0.73 9250+130 9328+091 91.67+0.73 95.71 £ 0.51
Water 9440+0.20 9021041 9356+0.80 99.24+0.69 9856+0.39 97.92+0.62 99.32 £ 0.40
Road 7126 +£1.15 78.60+124 81.42+122 9953+0.16 9585+0.28 98.73+0.55 99.38 + 0.68
Residential
FoT 69032099 6597040 7389:056 96.76+0.53 9248:056 9280014  97.69+0.27
B -
AESUT 95454073 9440+0.62 99.26+0.41 99.82+0.12 9837+071  100.00 100.00
face land
Table S2. F1-measure (%) of the seven categories with different classification methods on spatially
independent datasets in the Wuhan study area. SVM: support vector machine; RF: random forest;
Resnet: deep residual network; CapsNet: capsule network; CNN: convolutional neural network
(Visual Geometry Group Network16); Res2CapsNet: combination of Res2Net and CapsNet; Res-
CapsNet: combination of ResNet and CapsNet.
Class SVM RF CapsNet ResNet CNN Res2CapsNet ResCapsNet
Surface (1544050 60.03+073 6132:036 7904029 69.55:020 62504031  7635+0.56
mined land
Cropland  7641+0.63 71.25+1.05 82.84+0.93 93.25+0.37 72.68+0.56  89.03+1.02 91.42 +0.54
Forestland 93.43+1.15 91.27+1.10 91.26+0.81 98.40+0.84 9742+0.27 97.28+0.70 100
Water 90.68+0.41 93.26+0.98 93.46+0.57 93.87+0.62 99.81+x0.61 99.34+0.16 95.76 £ 0.27
Road 81.02+0.66 64.49+149 3734+157 56.12+1.25 61.02+0.58 45.16+1.22 55.92 + 0.80
Reslljsghal 78.63+098 7522+044 63.68+074 7285+039 7059+0.63 78.63+073 8524126
Bare sur-
67.24+042 45.63+0.79 62.43+090 7628+0.51 6723+042 75.94+0.53 76.44 £ 0.75
face land
Table S3. F1-measure (%) of the seven categories with different classification methods on spatially
weakly dependent datasets in the Xinjiang study area. SVM: support vector machine; RF: random
forest; Resnet: deep residual network; CapsNet: capsule network; CNN: convolutional neural net-
work (Visual Geometry Group Network16); Res2CapsNet: combination of Res2Net and CapsNet;
ResCapsNet: combination of ResNet and CapsNet.
Class SVM RF CapsNet ResNet CNN Res2CapsNet ResCapsNet
Surface 0781081 7065:0.67 9081+103 93.69+031 88564072 9067055  9234+033
mined land
Cropland  82.12+0.89 74.63+0.60 89.47+035 9433+038 93.15+0.61 92.91 +0.40 95.91 +0.73
Forestland 90.54+1.20 86.32+1.31 9426+024 9732+092 94.09+0.52  94.33+0.39 97.86 + 0.59
Water 98.06+0.80 97.04+0.60 97.04+087 9798+0.74 96.95+0.62  98.27 +0.97 98.98 + 0.84
Road 40.17+1.32  46.11+0.75 81.27+0.55 92.75+1.07 85.04+0.92 83.94+1.24 90.30 +1.19
Resll;isg“al 79.90+097 7449+045 9234+026 9551+0.66 9384+041 9245:041  96.84+0.96
Bare sur-
face land 50.31+0.25 55.80+0.44 6049+039 76.46+040 72.41+0.86 71.98 +0.19 79.76 £ 0.50
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Table S4. F1-measure (%) of the seven categories with different classification methods on spatially
independent datasets in the Xinjiang study area. SVM: support vector machine; RF: random forest;
Resnet: deep residual network; CapsNet: capsule network; CNN: convolutional neural network
(Visual Geometry Group Network16); Res2CapsNet: combination of Res2Net and CapsNet; Res-

CapsNet: combination of ResNet and CapsNet.

Class SVM RF CapsNet ResNet CNN Res2CapsNet ResCapsNet
Surface- o) 014032 74.63+067 74264027 6842+054 7235+097 7840058  77.66+0.39
mined land
Cropland  76.87+036 6142+034 7382+049 8446+0.63 7884+038 80.14+0.89  85.29+0.58
Forestland 90.81+095 82.64+0.49 81.63+057 9140+070 90.04+1.15 9047+053  96.27 +0.62
Water  3549+0.84 4843+0.99 4824+089 3509+087 35294126 36.67+092  31.67+0.74
Road 2545+124 2081+0.65 19.65+1.17 2881+1.03 2747+1.10 23.82+121  28.85+0.89
Resllifgnal 83.46+0.12 7549+047 8291+052 81.43+039 81.42+035 84.69+028  90.13 +0.41
Bare sur-
L 50833017 4047029 4820£0.36 6627+030 5844059 5929£036 6561019

Table S5. Classification results using different methods under limited samples in the Wuhan study

area.

Methods Index 20 30 50
OA 74.17 £ 0.61 77.16 £1.22 79.73+£0.93
SVM Fl-score 72.98 +0.82 76.78 £ 0.83 79.36 = 0.66
Kappa 68.22 +0.47 72.86 £2.02 75.83 £1.62
OA 70.57 £0.92 73.24 +1.13 75.73 £1.02
RF F1-score 70.10+1.14 72.68 £0.95 75.61 £1.17
Kappa 65.31 +1.08 68.02 + 0.67 71.62 +2.04
OA 74.90 + 1.47 78.44 +0.94 86.18 +1.30
CapsNet Fl-score 74.66 +1.25 78.16 £0.92 86.28 +1.33
Kappa 70.47 +0.93 74.53 +1.38 85.04 +1.49
OA 73.52 +0.81 76.53 £ 0.59 85.54 +1.26
ResNet Fl-score 72.55+1.26 76.11+0.95 85.08 +0.80
Kappa 67.78 £0.92 72.01 £0.90 82.29 +1.41
OA 75.96 +1.38 78.10 £ 0.65 79.32 £ 0.69
CNN Fl1-score 75.12+1.25 77.88 +0.66 77.65 +0.67
Kappa 71.39 +0.89 74.35+0.97 73.77 +1.55
OA 75.88 +1.06 79.71 + 1.55 87.60 + 0.44
ResCapsNet Fl-score 75.35 +1.17 79.05 £ 1.53 87.27 £1.33
Kappa 71.95 £ 0.96 75.40 £ 0.90 85.44 +0.94
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Table S6. Classification results using different methods under limited samples in the Xinjiang study
area.

Methods Index 20 30 50
OA 62.58 +0.78 65.28 +1.09 68.45+1.32
SVM F1-score 62.40+1.22 65.16 £ 0.94 68.37 +0.99
Kappa 57.09 + 1.35 60.12 +1.45 63.72 +0.95
OA 57.68 +1.21 60.43 +1.45 64.10 £ 0.72
RF Fl-score 57.16 +0.78 59.84 + 0.59 63.36 +1.33
Kappa 49.88 +1.04 52.77 + 1.46 56.41 +1.53
OA 64.81 +0.76 68.38 +0.92 7242 +1.31
CapsNet F1-score 61.93+1.24 62.57 +0.97 59.39+1.75
Kappa 57.16 £0.96 58.49 +0.84 56.73 +£0.95
OA 68.89 + 0.80 70.35 +1.69 72.75+1.72
ResNet F1-score 63.19 +1.54 65.86 = 1.56 72.83 +1.37
Kappa 59.92 +0.73 62.36 +1.55 69.17 + 1.57
OA 68.97 + 0.64 70.79 +1.59 73.03 +1.41
CNN F1-score 64.27 +1.51 66.43 +1.22 68.57 +0.97
Kappa 59.09 + 1.54 61.63 +0.75 64.49 +0.84
OA 68.36 + 0.67 71.25+1.29 75.23 £ 0.78
ResCapsNet F1-score 63.37 £1.23 71.02 £ 0.81 74.99 £ 0.86

Kappa 60.06 + 1.04 66.87 + 1.26 69.89 + 1.53




