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Fig.1 The flow chart of comparison of FCM and PCM

used for unmixing pixels in emotely sensed image
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Fig.3 The reference image of the study area

(shown only by the main category)
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Fig.4 The distribution in feature space of

image pixel of study area
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Fig.5 Spectral characteristic curves of

4 features in the study area
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Fig. 6 Comparison of FCM and PCM classification results (4 trained categories)
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Fig. 7 Comparison of FCM and PCM classification results (3 trained categories and Forest as an untrained category)



E2H EARS T PCM BUA B E B RE S RITE T 135
1 REBERHUER. TELNMELNEN
Table 1 Position, main category and category component of the check points
B A & BB — RBN AR RS IR AT E)
o (47.51%5) it it 4330 =8}
1 (1,12) st 0.030 0.956 0.002 0.012
2 (3,2) Hith 0.068 0.051 0.014 0. 867
3 (7,16) Bt 0.962 0.026 0.002 0.010
4 (14,2) S35 0. 008 0.007 0.967 0.018
5 (12,8) P 0.002 0.002 0.991 0.005
6 (9,1) 330 0.011 0.010 0.947 0.032
7 (9,13) B 0.763 0.148 0.018 0.071
8 (11,13) Bt 0.447 0.142 0.033 0.378
9 (14,11) i 0.081 0.074 0.167 0.678
10 (5,13) i 0.012 0.981 0.001 0.006
R2 HMBRARTHETENERSXRENERN—HEIH
Table 2 Consistency analysis between estimated and actual category component on check pixels
K Y&k HEXRH RMSE
o %5 B 8] 821 iy Bt it gkt By
x 0.9683 0.9938 0.9944 0.9390 0. 1240 0.0491 0.0529 0.1285
b — 0.6923 0.9941 0.9751 — 0.3268 0.0529 0.1158
FCM 3] 0.7006 — 0.9941 0.9151 0.3164 — 0.0535 0.1453
Pt st 0.9624 0.9874 — 0.4252 0.1196 0.0619 — 0.4070
=8 0.8727 0.9683 0.9551 — 0.2130 0.0955 0.1339 —
PCM x % 0.9543 0.9795 0.8699 0.8342 0.1088 0.0741 0.2129 0.1680
PCM(H—1k) X% 0.9826 0.9921 0.9936 0.9747 0.0852 0.0477 0.0498 0.0987
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Fig. 8 Pixels of cropland category by threshold processing

((a) is FCM, (b) is PCM, the threshold
value is 0.5, and they are black)
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Passibilistic c-Means Algorithm Improving the Pixel Unmixing of Remotely Sensed Image

HUO Dong-min', LIU Gao-huan®, LUO Jian-cheng’
(1. School of Remote Sensing and Information Engineering, Wuhan University, Wuhan 430079, China;
2. National Laboratory of Resources & Environmental Information System, Institute of Geographic Science &

Resources Research, Chinese Academy of Sciences, Beijing 100101, China)

Abstract: The existence of mixed pixels is the main factor influencing the classification accuracy of remotely sensed im-
age. Fuzzy classification is an important method of unmixing the mixed pixels. Its results depend on how accurate the
membership value to various types of each pixel after classification corresponds to its actual component. If the clustering
number is not equal to the actual type number in the unsupervised classification, or there are some types untrained in the
supervised classification, the accuracy of the popular algorithm, namely Fuzzy c-means (FCM) will be degraded. Fortu-
nately, Possibilistic c-means ( PCM) is insensitive to it and can work well. This paper proposes the pixel unmixing method
of remotely sensed image based on PCM algorithm. The priority of the PCM is illustrated by an actual example in the su-
pervised classification in this paper.

Key words: fuzzy c-means (FCM) ; possibilistic c-means (PCM) ; untrained types



