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A Comparative Study on Suitable SVM Kemel Function of Land
Cover Classification Using KOMPSAT-2 Imagery
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Abstract

Recently, the high-resolution satellite images is used the land cover and status data for the natural resources or
environment management very helpful. The SVM algorithm of image processing has been used in various field.
However, classification accuracy by SVM algorithm can be changed by various kernel functions and parameters. In
this paper, the typical kernel function of the SVM algorithm was applied to the KOMPSAT-2 image and than the
result of land cover performed the accuracy analysis using the checkpoint. Also, we carried out the analysis for
selected the SVM kernel function from the land cover of the target region. As a result, the polynomial kernel
function is demonstrated about the highest overall accuracy of classification. And that we know that the polynomial
kernel and RBF kernel function is the best kernel function about each classification category accuracy.
Keywords : High Resolution Satellite Image, KOMPSAT-2, Land-cover Classification, SVM, Kernel Function
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Figure 1. The flowchart of the study
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Table 1. KOMPSAT-2 specifications

Sensor MSC(Multi-spectral Camera)
Imaging mode Panchromatic | Multispectral
Spatial Resolution Im 4m
Swatch Width 15km 15km
Panchromatic-0.5 ~ 0.71xm
Multispectral
Spectral Resolution EZES é 8;‘; : 82352
band 3 : 0.63 ~ 0.69um
band 4 : 0.769 ~ 0.9/m
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Figure 2. The graph form according to the kernel
function(L-Polynomial, C-RBF, R-Sigmoid)

Table 2. Type of kernel function

Function Formula
. T
Linear K(:ri,xj) =z,

Polynomial K(xi,:nj) = (’yxirzj +r)d, ¥>0

_ _ 2
RBF K, x;) =exp(—y Iz, —x; %),
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Table 3. The training data selection and number of pixels
Class | Forest | River | Road | Bar | Land [BuildingShadow
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Figure 4. The class percentage of kernel function
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Table 4, Parameter of test

Kernel Function d v T

Linear - - -
Polynomial 1 1 2 0.25
Polynomial 2 2 3 0.25
Polynomial 3 2 5 0.25
Polynomial 4 3 3 0.25
Polynomial 5 3 5 0.25
Polynomial 6 4 1 0.25
Polynomial 7 4 5 0.25
Polynomial 8 5 1 0.25
Polynomial 9 5 4 0.25
Polynomial 10 6 2 0.25
Polynomial 11 6 4 0.25
RBF - - 0.25
Sigmoid 1 2 0.25
Sigmoid 2 - 3 0.25
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Figure 5, Reference point of study area
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Table 6. The total accuracy of kernel function

Liner Polynomial 1 | Polynomial 2
Total
o 70.749% 74.316% 71.225%
accuracy
Polynomial 3 | Polynomial 4 | Polynomial 5
Total 71.225% 73.603% 73.603%
accuracy
Polynomial 6 | Polynomial 7 | Polynomial 8
Total 72.533% 76.338% 73.722%
accuracy
Polynomial 9 [Polynomial 10|Polynomial 11
Total 75.030% 74.911% 74.911%
accuracy
RBF Sigmoid 1 Sigmoid 2
Total 71.700% 58.859% 53.627%
accuracy

Table 7. The class maximum accuracy of kernel function

Table 5. The kappa coefficient of kernel function

Class Kernel Function Accuracy
Forest RBF 93.289%
River Polynomial 2 65.789%
Road Polynomial 9 65.152%

Bar Polynomial 7, 10 83.333%
Land Polynomial 1 73.134%
Building Polynomial 1 74.051%
Shadow Sigmoid 2 (over-fitting) 100%
Total Polynomial 7 76.338%
accuracy

Liner Polynomial 1 | Polynomial 2
Kappa 0.612 0.660 0.620
Polynomial 3 | Polynomial 4 | Polynomial 5
Kappa 0.622 0.652 0.652
Polynomial 6 | Polynomial 7 | Polynomial 8
Kappa 0.640 0.688 0.654
Polynomial 9 [Polynomial 10|Polynomial 11
Kappa 0.670 0.670 0.668
RBF Sigmoid 1 Sigmoid 2
Kappa 0.634 0.453 0.390
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