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Abstract It is difficult to acquire optical remote sensing images with good quality in Wolong nature
reserve because of the weather conditions. Meanwhile, the terrain is very complex and the species

are very rich, which leads to poor classification results when using Landsat TM data to study the
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panda’s habitat. In this work, an effective classification method is proposed to improve classification
accuracy. First, three features including greenness, brightness, and wetness are extracted from
Landsat TM image by tasseled cap transformation. Second, the abundance index is deduced by
maltched filtering method. Then, the rules for decision tree are established by combining the results
of the tasseled cap and matched filtering methods, and used to map the land use classification
distribution in the study area. Finally, the classification results are validated by field measurements.
The results show that the greenness is an effective measurement for extracting forest, wetness can
distinguish between meadow and shrub, and brightness can improve the classification accuracy for
snow. A matched filtering method for spectral unmixing removes image noise and effectively detects

the spectra of targets. The overall accuracy of the decision tree classifier reaches 83. 33% , which is

RV

7.67% higher than that of the maximum likelihood classifier.

This method improves the

effectiveness and accuracy of image classification in Wolong nature reserve for giant pandas.
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Fig.1 Map of Wolong nature reserve location (a) and DEM (b)
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Table 1 Tasseled cap transformation coefficients of TM image

BAEL T™1 T™2 T™3 T™4 ™5 ™7
2 J¥ (brightness ) 0.3037 0.2793 0.4743 0. 558 0.508 2 0.1863
L} % (greenness ) -0.2848 -0.2435 -0.5436 0.7243 0.0840 -0.1800
1 2 (wetness) 0.1509 0.1973 0.3276 0.3406 -0.7112 -0.4572
%5 4 431 (fourth) -0.8242 -0.0849 0.4392 —-0.580 0.2012 -0.276 8
255 4y & (fifth) -0.3280 -0.0549 0.107 5 0.1855 -0.4357 0. 808 5
%5 6 43t (sixth) 0.108 4 -0.9022 0.4120 0.057 3 -0.0251 0.023 8
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Fig.2 Flow chart of unmixing pixel using matched filter model
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Fig.3 Results of tasseled cap transformation (a) and matched filter (b)
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Fig.4 Classification result comparison between maximum likelihood classifier (a) and the proposed method in this study (b)
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Table 2 Classification accuracy comparison between
maximum likelihood classifier method and multi-character

decision tree method

bR BORRISR IEFR, ZAREJURR IE6R/

IR ok wrme % AxT@E %

Hif) 25 13 52.00 21 84. 00
HEM 30 10 33.33 19 63.33
AT 22 17 77.27 19 86. 36
=) 12 8 66. 67 10 83.33
bS] 211 176 83. 41 181 85.78
Gt/ P 300 224 74. 67 250 83.33
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