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A Study on the Application of IHS Transformation
Technique for the Enhancement of Remotely Sensed Data
Classification
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ABSTRACT

To obtain new information using a single remotely sensed image data is limited to extract various
information. Recent trends in the remote sensing show that many researchers integrate and analyze
many different forms of remotely sensed data, such as optical and radar satellite images, aerial
photograph, airborne multispectral scanner data and land spectral scanners. Korean reseachers have
not been using such a combined dataset yet. This study intended to apply the technique of integration
between optical data and radar data(SAR) and to examine the output that had been obtained through
the technique of supervised classification using the result of integration. As a result, we found of
better enhanced image classification results by using IHS conversion than by using RGB mixed and

interband correlation.

KEYWORDS : RGB composition, IHS transformation, Hexcone algorithm, Image fusion
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1
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FIGURE 1. Flowchart of IHS transformation

IMAGE 2. SPOT Panchromatic band
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TABLE 1.
RGB/IHS

Chart of color combination by

Color RGB techniques IHS techniques’

Red R : 255 I 120
G: 0 H: 0
B: 0 S 1240
Green R: I 120
G : 25 H : &8
B: 0 S 1240
Blue R: I 120
G: 0 H : 160
B: 255 S 240

* The allocated values by IHS techniques
are using for Hexcone algorithm



SFIHS HETY =HE / A= 113

IMAGE 3. Mixed Image transformed by IHS
Technique with LANDSAT 32,1 Image and
SPOT panchromatic Image
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TABLE 2. Difference between Hexcone model
and Cylinder model

Ue Angle  Hexcone model Cylinder model
Color Unscaled Scaled Unscaled Scaled
Red 0 0 240 170
Yellow 60 42 180 128
Green 120 & 120 &

180 127 60 42

240 170 0 or 360 0 or 255
Magenta 300 212 300 212

360 235 240 170
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If (Max <> 0) S = Delta / Max

If (Max =0) S =0

If(S=0H=0 (H= Fo¥A &5)
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IMAGE 4. Classification results of LANDSAT
32,1 Image

IMAGE 5. Classification results of SPOT
panchromatic Image

IMAGE 6. Classification results of Mixed
Image
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IMAGE 8. Mixed Image of SAR Image and
LANDSAT Image
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Classification Algorithm:  Maximum  Likelihood

Name Code Pixels Image Thres Bias
Waterl 1 0 0.00 3.00 1.00
Water2 2 0 0.00 3.00 1.00
Urban 3 2751 100.00 3.00 1.00
Range 4 0 0.00 3.00 1.00
Cropl 5 0 0.00 3.00 1.00
Crop2 6 0 0.00 3.00 1.00
Crop3 7 0 0.00 3.00 1.00
Forest 8 0 0.00 3.00 1.00
NULL 0 0 0.00

Total 2751 100.00

CONFUSION MATRIX
_Areas_

_Percent Pixels Classified by Code_

Name Code Pixels 1 3 5 7
Waterl 1 470 45774 404 3447 1574
Water2 2 145 897 621 5379 31.03
Urban 3 3829 1397 1400 3779 3424
Range 4 1835 1510 1613 4027 2850
Cropl 5 1536 605 007 8418 970
Crop2 6 2057 1556 194 4949 33.01
Crop3 7 B0 286 486 1829 74.00
Forest 8 1973 1602 628 5621 21.49

Average accuracy = 54.48
Overall accuracy = 37.24

KAPPA COEFFICIENT = 0.01926
Standard Deviation = 0.03100

Confidence Level :
99 +/- 0.07998
9 +/- 0.06076
90 +/- 0.05099
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2. ERS2?} LANDSAT T™M 32,19 =&t o|o|x|e| 2FZnt ZXoi)

Classification Algorithm:  Maximum Likelihood
Name Code Pixels Image Thres Bias
Waterl 1 318 3.40 3.00 1.00
Water2 2 92 0.98 3.00 1.00
Urban 3 2951 31.58 3.00 1.00
Range 4 4359 46.64 3.00 1.00
Cropl 5 0 0.00 3.00 1.00
Crop2 6 0 0.00 3.00 1.00
Crop3 7 281 3.01 3.00 1.00
Forest 8 1345 14.39 3.00 1.00
NULL 0 0 0.00
Total 9346 100.00

CONFUSION MATRIX

__Areas__ _Percent Pixels Classified by Code_
Name  Code Pixels 1 2 3 4 5 6 7 8
Waterl 1 470 83.30 0.85 0.00 0.43 6.81 0.21 1.06 2.34
Water2 2 145 0.69 91.72 0.00 0.00 0.69 0.00 6.90 0.00
Urban 3 3829 0.60 005 2518 9.87 0.26 59.94 2.38 1.72
Range 4 1835 2.07 1.25 6.87 1847 10.68 34.71 16.02 9.92
Cropl 5 1536 371 2.86 0.00 0.20 84.31 0.59 2.08 6.25
Crop2 6 2057 0.29 0.00 5.74 3.45 0.00 83.82 0.73 0.97
Crop3 7 350 0.00 24.57 0.86 714 2.29 571 50.57 8.86
Forest 8 1973 23.57 1.01 0.25 2.64 3872 4.87 558 2337

Average accuracy = 58.84
Overall accuracy = 46.01

KAPPA COEFFICIENT = 0.36473
Standard Deviation = 0.00539

Confidence Level :

99 +/- 0.01391
95 +/- 0.01057
90 +/- 0.00887



