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Table 1. Summary of training and validation samples. 

Class 
Training  Validation 

Plots         Pixels  Plots        Pixels 

Sand 265 9272  205 7172 

Dry land 261 9137  210 7352 

Fish pond 296 10358  228 7978 

Grassland 249 8718  198 6933 

Irrigable land 292 10,224  215 7529 

Paddy rice 269 9420  208 7285 

River 230 8045  192 6715 

Road 235 8221  189 6611 

Sea 247 8651  202 7076 

Wetland vegetation 223 7799  196 6854 

Total 2567 89,845  2,043 71,505 
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Table 2. Confusion matrix of the proposed method. 

Classified 

Data 

Reference Data 

BS DL FP GL IL PR RI RO S W Total 
UA 

(%) 

BS 6400 281 0 0 0 0 0 491 0 0 7172 89.2 

DL 316 6406 0 314 316 0 0 0 0 0 7352 87.1 

FP 0 0 7138 0 0 279 281 0 280 0 7978 89.5 

GL 0 279 0 5987 282 0 0 0 0 385 6933 86.4 

IL 0 246 0 281 6581 421 0 0 0 0 7529 87.4 

PR 0 0 0 0 664 6621 0 0 0 0 7285 90.9 

RO 979 0 0 0 0 0 0 5632 0 0 6611 85.2 

S 0 0 706 0 0 0 0 0 6370 0 7076 90.0 

W 0 0 0 491 352 481 0 0 0 5530 6854 80.7 

Total 7695 7212 8299 7073 8195 7802 6020 6123 7171 5915 71,505  

PA (%) 83.2 88.8 86.0 84.6 80.3 84.9 95.3 92.0 88.8 93.5   

OA (%) 87.3  

Table 3. Confusion matrix of the Wishart supervised classification (WSC). 

Classified 

Data 

Reference Data 

BS DL FP GL IL PR RI RO S W Total 
UA 

(%) 

BS 5984 489 0 0 0 0 0 699 0 0 7172 83.4 

DL 314 6409 0 317 312 0 0 0 0 0 7352 87.2 

FP 0 0 525 0 0 278 6895 0 280 0 7978 6.6 

GL 0 209 0 5461 280 702 0 0 0 281 6933 78.8 

IL 0 246 0 281 6580 422 0 0 0 0 7529 87.4 

PR 0 873 0 0 1194 5218 0 0 0 0 7285 71.6 

RI 0 0 454 0 0 0 5422 0 839 0 6715 80.7 

RO 803 0 0 0 0 0 0 5808 0 0 6611 87.9 

S 0 0 247 0 0 0 5602 0 1227 0 7076 17.3 

W 0 0 0 1188 278 420 0 0 0 4968 6854 72.5 

Total 7101 8226 1226 7247 8644 7040 17,919 6507 2346 5249 71,505  

PA (%) 84.3 77.9 42.8 75.4 76.1 74.1 30.3 89.3 52.3 94.6   

OA (%) 66.6  
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Table 4. Confusion matrix of the proposed method without polarimetric parameters (PWPP). 

Classified 

Data 

Reference Data 

BS DL FP GL IL PR RI RO S W Total 
UA 

(%) 

BS 5950 454 0 0 594 0 0 174 0 0 7172 83.0 

DL 246 6195 0 281 630 0 0 0 0 0 7352 84.3 

FP 0 0 1960 0 0 279 769 0 4970 0 7978 24.6 

GL 0 280 0 4690 386 561 0 420 0 596 6933 67.6 

IL 0 143 0 141 6825 420 0 0 0 0 7529 90.6 

PR 0 735 0 0 1332 5218 0 0 0 0 7285 71.6 

RI 0 0 457 0 0 0 5417 0 841 0 6715 80.7 

RO 523 0 0 0 0 0 0 6088 0 0 6611 92.1 

S 0 0 245 0 0 0 1,196 0 5635 0 7076 79.6 

W 0 0 0 1188 278 418 0 0 0 4970 6854 72.5 

Total 6719 7807 2662 6300 10,045 6896 7382 6682 11,446 5566 71,505  

PA (%) 88.6 79.4 73.6 74.4 67.9 75.7 73.4 91.1 49.2 89.3   

OA (%) 74.0  

Table 5. Confusion matrix of the proposed method without object-based segmentation (PWOS). 

Classified 

Data 

Reference Data 

BS DL FP GL IL PR RI RO S W Total 
UA 

(%) 

BS 5706 1223 0 0 104 0 0 139 0 0 7172 79.6 

DL 140 6231 0 246 735 0 0 0 0 0 7352 84.8 

FP 0 0 6580 0 0 279 770 0 349 0 7978 82.5 

GL 0 281 0 4690 386 630 0 490 0 456 6933 67.6 

PR 0 37 0 0 1507 5741 0 0 0 0 7285 78.8 

RI 0 0 453 0 0 0 1572 0 4690 0 6715 23.4 

RO 452 0 0 0 0 0 0 6159 0 0 6611 93.2 

S 0 0 73 0 0 0 703 0 6300 0 7076 89.0 

W 0 0 0 1083 280 173 0 0 0 5318 6854 77.6 

Total 6298 7912 7106 6441 9835 6967 3045 6788 11,339 5774 71,505  

PA (%) 90.6 78.8 92.6 72.8 69.4 82.4 51.6 90.7 55.6 92.1   

OA (%) 77.1  
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Table 6. Confusion matrix of the proposed method without textural and geometric 

information (PWTG). 

Classified 

Data 

Reference Data 

BS DL FP GL IL PR RI RO S W Total 
UA 

(%) 

BS 6054 279 0 0 594 0 0 245 0 0 7172 84.4 

DL 315 6401 0 316 320 0 0 0 0 0 7352 87.1 

FP 0 0 1120 0 0 280 874 0 5704 0 7978 14.0 

GL 0 210 0 4550 280 560 0 421 0 912 6933 65.6 

IL 0 248 0 280 6580 421 0 0 0 0 7529 87.4 

PR 0 875 0 0 1187 5223 0 0 0 0 7285 71.7 

RI 0 0 452 0 0 0 5424 0 839 0 6715 80.8 

RO 524 0 0 0 0 0 0 6087 0 0 6611 92.1 

S 0 0 247 0 0 0 876 0 5953 0 7076 84.1 

W 0 0 0 1190 280 415 0 0 0 4969 6854 72.5 

Total 6893 8013 1819 6336 9241 6899 7174 6753 12,496 5881 71,505  

PA (%) 87.8 79.9 61.6 71.8 71.2 75.7 75.6 90.1 47.6 84.5   

OA (%) 73.2  

Table 7. Confusion matrix of the proposed method using nearest neighbor classifier instead 

of decision tree algorithm (PNNC). 

Classified 

Data 

Reference Data 

BS DL FP GL IL PR RI RO S W Total 
UA 

(%) 

BS 5704 1119 0 0 104 0 0 245 0 0 7172 79.5 

DL 38 6161 0 209 944 0 0 0 0 0 7352 83.8 

FP 0 0 5563 0 0 281 1855 0 279 0 7978 69.7 

GL 0 268 0 4651 1045 273 0 382 0 314 6933 67.1 

IL 0 109 0 375 6902 143 0 0 0 0 7529 91.7 

PR 0 0 0 0 1367 5918 0 0 0 0 7285 81.2 

RI 0 0 243 0 0 0 5493 0 979 0 6715 81.8 

RO 766 0 0 0 0 0 0 5845 0 0 6611 88.4 

S 0 0 74 0 0 0 1017 0 5985 0 7076 84.6 

W 0 0 0 1348 177 0 0 0 0 5329 6854 77.8 

Total 6508 7657 5880 6583 10,539 6615 8365 6472 7243 5643 71,505  

PA (%) 87.6 80.5 94.6 70.7 65.5 89.5 65.7 90.3 82.6 94.4   

OA (%) 80.5  
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