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Abstract

In pattern classification, the Bhattacharyya distance has been used as a class separability
measure. Furthemore, it is recently reported that the Bhattacharyya distance can be used to estimate
error of Gaussian ML classifier within 1-2% margin. In this paper, we propose a feature extraction
method utilizing the Bhattacharyya distance. In the proposed method, we first predict the
classification error with the error estimation equation based on the Bhattacharyya distance. Then we
find the feature vector that minimizes the classification error using two search algorithms: sequential
search and global search. Experimental reslts show that the proposed method compares favorably
with conventional feature extraction methods. In addition, it is possible to determine how many
feature vectors are needed for achieving the same classification accuracy as in the original space.
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Table 1. Statistics of two dimensional Gaussian generated data.
Case 1 Case 2
class 1 class 2 class 1 class 2
0.01 -0.01 -1 1
Mean vector 0 0 1 9
Covariance matrix 4 0 4 4 36 4 36
0 4 0 1 36 4 36 4
No. sample (train) 1000 (300) 1000 (300) 1000 (300) 1000 (300)
= 2. 274 A X dolelE 0|83} 7|E dwe|EFe A vl
Table 2. Performance comparison using two dimensio- nal Gaussian generated data.
A A Foley- A% 77 54
No. feature (Bhattacharyya 2] €|%) | (Bhattacharyya of&i &) Srﬁrertlhmo(()jn FE
Case 1
(%) it EFHA ks il
1 64.195 0.799 64.044 0.834 57.3 64.4
2 65.4 - 65.4 - 65.4 65.4
Case 2
(%) Ry EFHE 3 EF93)
1 98.447 0.285 98.419 0.318 98.6 98.6
2 98.6 - 986 - 98.6 98.6
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WHEIE] Aozt A2 Aol case 2= HEHE Table 3. Parameters of Field Spectrometer
E9] Hol7} vlad & whd 7} Fajxo] FHAL 3 System.
Ho] Zr2 A9z Ak Algx(correlation coefficient) No. bands 60 bands
= 09o]th Spectral Coverage 04 - 24 m
Altitude 60 m
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Table 4. Information of remotely sensed
class data.
dimlgr?éi on Class Species Date |No. sample
q SPRING WHEAT | 77.09.20 129
SPRING WHEAT | 77.10.18 313
10 OATS 78.07.26 173
OATS 7809.21 182
12 WINTER WHEAT | 77.09.20 292
SPRING WHEAT 77.10.18 313
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Table 5. Information of remotely sensed
class data.
No. . No.
dimension Class Species Date sample
8 OATS 78.06.02 259
WINTER WHEAT | 78.09.21 292
10 SUMMER FALLOW | 77.05.03 209
SUMMER FALLOW | 77.06.26 643
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