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Feature Selection for Image Classification of Hyperion Data
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Abstract : In order to classify Land Use/Land Cover using multispectral images, we have to give
consequence to defining proper classes and selecting training sample with higher class separability. The
process of satellite hyperspectral image which has a lot of bands is difficult and time-consuming.
Furthermore, classification result of hyperspectral image with noise is often worse than that of a
multispectral image. When selecting training fields according to the signatures in the study area, it is
difficult to calculate covariance matrix in some clusters with pixels less than the number of bands.
Therefore in this paper we presented an overview of feature extraction methods for classification of
Hyperion data and examined effectiveness of feature extraction through the accuracy assesment of
classified image. Also we evaluated the classification accuracy of optimal meaningful features by class
separation distance, which is also a method for band reduction. As a result, the classification accuracies of
feature-extracted image and original image are similar regardless of classifiers. But the number of bands
used and computing time were reduced. The classifiers such as MLC, SAM and ECHO were used.
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Fig. 1. Flowchart.
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Fig. 2. Concept of imaging spectrometry.
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Fig. 3. Hyperion image (band number & central wavelength).
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Table 1. Hyperion Header Information.
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Table 2. Geometric Accuracy of Hyperion Image.

#| ImgX ImgY | XRef. | YRef. | RMSE
1 1804 -919 | 1959644 | 4323233 | 0.19
2 1400 | -2163 |193895.1 | 428898.1 | 0.38
3 1944 | -1762 | 195759.7 | 4297160 | 0.65
4| 2138 | -3254 | 1952859 | 4250963 | 1.26
5 1460 | -4521 | 192375.0 | 4218750 | 125
6| 1324 | -3578 | 1926755|4247773| 150
7 722 -465.3 | 190158.5 | 421956.2 1.94
8 | 2475 | -4467 |195382.5|421296.8 | 083
9 1075 | -936.8 | 1877422 | 4076753 | 0.65
10| 2105 | -839.8 | 1915183 | 409821.1 | 0.90
11| 101.6 | -6814 | 1894250 | 4253000 | 0.71
12 96.0 | -850.6 |188021.9|4103365| 0.77
13 443 | -3883 | 1897784 |424427.1| 1.80

TAAgE A4

A A L1 Data Product
| 256
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He 242
HA5LA 2002,09.03
dloje] ¥ 2d}o] E.

z HDF Scientific Data
A7 w4 BIL(Band Interleaved)
Site A& 126989400
Site Y%= 37551670

Fig. 5. Hyperion image (Left) full scene, (Right) geo-
registered study area(rgh:50,27,17).

-175-



Korean Journal of Remote Sensing, Vol.19, No.2, 2003

Fig. 6. (Left) Thematic map in study area,
(Right) Selected training fields.
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Interpretation.
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Table 4. Test Methods for Classification.
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Table 5. Overall Accuracies in Training Fields (%).
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Table 7. Kappa Coefficient using the Reference.

MLC SAM ECHO

® | ® | ® | ® | ® | ®

0478 | 0.527 | 0.324 | 0.288 | 0.476-| 0.534

0429 | 0503 | 0.314 | 0.288 | 0.441 | 0512

MLC SAM ECHO

0465 | 0455 | 0.162 | 0.266 | 0482 | 0.459

® ® ® | ® ® ®

®Ie e

0472 | 0.528 | 0.255 | 0.308 | 0.447 | 0.549

980 | 978 | 609 | 568 | 982 | 984

91.6*% | 954*% | 590 | 58.8 | 938 | 978

863 | 91.8 | 396 | 598 | 938 | 963

CHEACINS)

921 | 944 | 482 | 544 | 954 | 973

* 1 607 =9 79 Singular matrix7} 2 sled 407
N Er)

Table 6. Overall Accuracy using the Reference.

MLC SAM ECHO

® ® ® | ® ® ®

620 | 687 | 486 | 505 | 620 | 692

583 | 6713 | 477 | 505 | 597 | 6718

61.1 | 639 | 329 | 491 | 630 | 648

® 006

616 | 690 | 412 | 523 | 59.7 | 70.7

Fig. 6. Classified images: (Left) ®+®_ECHO,
(Right) ©+®_ECHO.
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