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* Spatial Transformation and Sampling Strategy on
Computer-Assisted Classification in Forest Thematic Mapping

Chi-Chuan Cheng, Chau-Fu Chou

[Summary |

The effects of spatial transformation and sampling strategy on speciral classification using
aitborne MSS data were investigated. The objective was to investigate whether spatial transfor-
mation and sampling strategy can eliminate the effect of spatial correlation and improve the
classification accuracy in order to increase the possibi]ity of integrating remote sensing and geo-
graphic information system.,

The classification accuracies obtained from the conventional block selection and the proposed
spatial transformation and sampling strategy were as follows.

‘1. Block selection: the maximum likelihood classifier is 80.7% and the linear discriminant
classifier is 97.3%. '
2. Spatial transformation: the maximum likelihood classifier is 81.8% and the linear discrimi-
" nant classifier is 97.6%.
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3, Systematic sampling strategy: the maximum likelihood classifier is 90.9% and the linear dis-

criminant classifier is 98.0%.

4. Random sampling strategy: the maximum likelihood classifier is 92.2% and the linear dis-

criminant classifier is 96.7%.

For the above classification results, it is known that the proposed spatial transformation and
sampling strategy did improve the supervised classification accuracy. And the priority of classi-
fication accuracy is random sampling, systematic sampling, and spatial transformation, respec-
tively. Therefore, using random sampling and systematic sampling strategies in the selection of
training classes is suggested to increase the accuracy of supervised classification.

Key words: Spatial correlation, spatial transformation, supervised classification, residual analysis,
principal component analysis; maximum likelihood classifier, linear discriminant classifier.
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97.9714

5.208
37.072
40_682
33.264
24,295

— 9.363
11.871
20,992

79.5833

22.993
74.205
79.531
85,507
47.886
34,288
47.402
50.312

Ce)

123.1850

3.719
27,844
27.733
23.353

179,202
212,440
173.812
— 6.089

231.0286

0.351
64,310
61.759
24,295

244,087
13.686
84.599

130.861

155.6667

24.628
71.695
76.876
47.886

419,999

465.275
419,161
144,923

137.6875

4.473
32.043
32.820
27.179

212.440
2569.805
219.074
— 8.514

251.6571

2.814
—17.839
—11.518
— 9.363

13. 686
90.997
38.692
23.781

176.4722

22,469
67.284
72.766
34.288
465.270
539.340
482, 665
171.390

132.4844

5.570
27.460
28.579
23.989

173.812
219.074
194.857
— 8,761

251. 6286

1.610
9.645
17.253
11.871
84,589
38.692
82,240
73.3%1

171.8055

26.583
72,217
77.404
47,402
419.161
482,665
442 331
171,209

101.0313

2.321
0.523
0.571
1.613 ~
— 6.069

bl

129.7143

5.399
36.958
37,500
20.992

130,861
23.781
73.391

157.151

115.1944

26417
51.868
61.396
50.312
144.923
171.3%0
171.209
311.417
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124.4844 134, 3437 133.6562 -  98.9375
— 0.089 3.874 — 8.509 1.058
3,248 2.618 —12.332 — 0.216
0.576 5.542 — 2.558 - 1.729
1.401 —13.500 6.071 2.286
123.809 15.085 —20.863 — 2.112
15.085 161.181 — 2.372 —19.105
—20.863 - 2.372 100.134 7.280
— 2,112 —19.105 7.280 41.9833
226.6286 250.5428 248.6000 125. 7428
— 4.321 — 2,940 — 9.076 — 2.358
27.168 5.134 0.706 —22.865
14,160 — 6.544 5.171 - —19.586"

— 4,656 7.282 —19.265 5.576
316.121 29.119 0.906 —62.128
20.119 69,491 —18.8600 2.055
0,906 —18.600 110,423 —31.076
—62.128 2.065 —31.076 118.844

156.7222 176.3889 167.5000 115.83889
9.267 — 5.305 4,829 3.410

— 6,111 — 4,987 —14.086 — 9.187
—48. 555 70.149 2,857 13.978
—21.935 31.132 —38.843 17.946
422.662 12,311 49.457 —18.832
12.311 446,871 - 9.057 49.216
49, 457 8.057 344.714 —48,571
—18.832 49,216 —49.571 198.958
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9,388 2,136 — 0.776 — 2.516
2.136 17.547 — 0.303 — 1.865
— 0.776  — 0.303 10.531 1.615
g1= | — 2.516 — 1.865 1.615 9.397
=Y — 0.089 5.248 _ 0.576 1.401
3.874 2.618 5.542  —13.500
— 8509 —12.332 - 2,558 6.071
1.0688 — 0.216 — 1.729 2.286
M,=  86.3143  133.2857 121.3428 98,2857
4.751 0.084 ° — 2.493 1.937
0.084 51.328 8.311 — 5.202
— 2.493 8.311 24526  — 4.836
g9 1.937 — 5.202 — 4.836 17.269
— 4,321 27.168 14.160 — 4.655
— 2.940 5134 — 6.544 7.282
— 9.076 0.706 5.171  —19.265
— 2,358 —22.865 —19.586 5.576
M;= ~ 76.3333  110.6111 94,5555  79.5278
17.314 — 3.924 — 7.619 11,276
— 3:924 21.959 8.022 7.954
~ 7.619 8.022 82.882  — 7.730
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9.267 — 6.111  —48.555  —21.935
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