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The Classification Accuracy Improvement of Satellite Imagery
Using Wavelet Based Texture Fusion Image
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Abstract : The spectral information based image analysis, visual interpretation and automatic
classification have been widely carried out so far for remote sensing data processing. Yet recently,
many researchers have tried to extract the spatial information which cannot be expressed directly in the
image itself. Using the texture and wavelet scheme, we made a wavelet-based texture fusion image
which includes the advantages of each scheme. Moreover, using these schemes, we carried out image
classification for the urban spatial analysis and the geological structure analysis around the caldera area.
These two case studies showed that image classification accuracy of texture image and wavelet-based
texture fusion image is better than that of using only raw image. In case of the urban area using high
resolution image, as both texture and wavelet based texture fusion image are added to the original
image, the classification accuracy is the highest. Because detailed spatial information is applied to the
urban area where detail pixel variation is very significant. In case of the geological structure analysis
using middle and low resolution image, the images added by only texture image showed the highest
classification accuracy. It is interpreted to be necessary to simplify the information such as elevation
variation, thermal distribution, on the occasion of analyzing the relatively larger geological structure
like a caldera. Therefore, in the image analysis using spatial information, each spatial information
analysis method should be carefully selected by considering the characteristics of the satellite images
and the purpose of study.

Key Words : spatial information, wavelet-based texture fusion image, classification accuracy.
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Fig. 1. Flow chart of this study.
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Fig. 2. Remote sensing images for two case studies considered in this paper. (a) Quickbird imagery in urban area and (b) is geological
structure area around Kumsung Mountain.
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CASE 1, RAWDATA + TEXTURE
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AS Contrast Energy
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Fig. 4. The classified image in urban area with texture and fusion imagery. Case 1 uses 3 bands of QuickBird imagery (Red, Green
and Blue bands) with six texture imagery respectively. QuickBird 3 bands and wavelet based texture fusion imagery are used
in case 2. Case 3 takes all data (3 bands of QuickBird imagery, texture image and wavelet based texture fusion imagery).

CASE 1. RAWDATA + TEXTURE

Contrast Dissimilarity Energy Entropy Homogeneity

CASE 3. RAWDATA + TEXTURE + FUSION

Class A

T,
AL e X Class B
Contrast Dissimilarity Energy Entropy Homogeneity Class C

Fig. 5. The classified image in Kumsung Mountain with texture and fusion imagery. Case 1 uses 6th band of Landsat7 ETM+ imagery
(Thermal infrared) and DEM with six texture imagery respectively. Thermal infrared band and wavelet based texture fusion
imagery are used in case 2. Case 3 takes all data(6th band, DEM, texture image and wavelet based texture fusion imagery).
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Table 2. The classification accuracy: (a) classification with
texture image and raw data, (b) classification with
wavelet based texture fusion image and raw data,
(c) classification with texture image, wavelet based
texture fusion image and raw data.

@

Classes

A B C D E F

Raw Data | 46.05 | 60.24 | 96.77 | 90.94 | 19.95 | 100.00
Contrast | 46.05 | 45.61 | 96.77 | 91.29 ; 19.95 | 100.00
Dissimilarity | 47.20 | 47.12 | 96.55 | 90.59 | 20.00 | 100.00
Homogeneity| 50.66 | 61.05 | 96.77 | 58.89 | 20.60 | 100.00
ASM 60.69 | 56.31 | 64.01 | 93.38 | 20.60 | 100.00
Energy | 60.86 | 42.99 | 65.73 |100.00| 19.85 | 100.00
Entropy | 59.38 | 55.00 | 68.53 | 98.95 | 18.14 | 100.00

(b)

Classes

A B C D E F

Raw Data | 46.05 | 60.24 | 96.77 | 90.94 | 19.95 | 100.00
Contrast | 46.05 | 60.24 | 96.77 | 91.29 | 19.95 | 100.00
Dissimilarity | 46.22 | 60.44 | 96.77 | 91.64 | 19.95 | 100.00
Homogeneity| 48.03 | 45.91 | 96.77 | 95.82 | 20.25 | 100.00
ASM 5526 | 56.81 | 96.12 | 93.38 | 20.40 | 100.00
Energy | 48.52 | 59.94 | 96.12 | 90.24 | 20.40 | 100.00
Entropy | 49.18 | 46.72 | 96.55 | 96.86 | 19.90 | 100.00

©

Classes

A B C D E F

Raw Data | 46.05 | 60.24 | 96.77 | 90.94 | 19.95 | 100.00
Contrast | 46.22 | 60.34 | 96.77 | 91.64 | 19.95 | 100.00
Dissimilarity| 46.71 | 51.06 | 96.55 | 97.56 | 19.60 | 100.00
Homogeneity| 50.99 | 69.02 | 95.26 | 54.01 | 20.86 | 100.00
ASM 62.66 | 56.21 | 59.48 | 93.03 | 20.86 | 100.00
Energy | 63.16 | 43.59 | 62.72 |100.00| 19.70 | 100.00
Entropy | 60.36 | 55.40 | 68.10 | 99.30 | 17.33 | 100.00
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Fig. 6. The approximate outline of Kum-Sung Mountain by texture entropy image and geology map.
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