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Abstract: Presently, classification procedures of satellite images are developed including object-based
classification. This method applies spectral analysis of satellite images. Result will increase accuracy and
efficiency. However, similar spectral of corps will obtain mixed results that will be effect on accuracy. The
texture algorithms method such as Gray Level Co-occurrence Matrix or GLCM is applied to classify the previous
problem. The purpose of this study is comparison the results between object-based classification and texture
algorithms on corps agriculture areas in Prachinburi province. The satellite images were taken from the SPOT 5
satellite. Then comparing the results what is a better method for the object-based classification. This study
applied the segmentation technique with considered constant parameters consisting of scale parameter, color,
shape, compactness and smoothness. All results were analyzed by spectral analysis. Besides, segmentation
technique was used to GLCM, but the results were classified by using GLCM and were evaluated and accuracy.
According to this study, the results indicated the GLCM more overall accuracy than the spectral analysis

as 94.79% versus 81.09%. and compare per class, The classification of data using the GLCM contrast

each direction, it’s making accuracy better than using Spectral analysis

1. INTRODUCTION

Now mapping for land utilization of Land Development Department, Ministry of Agriculture and
Cooperatives is applied by Remote Sensing Technology in order to improve and update the original data base of
Ortho color image by using SPOTS5 image as supplementary component to classify and analyze information of
land utilization as well as database Ortho color image, then take it to conduct field survey and bring survey
results to update the original database which is called land utilization plan (Operations Manual for the
preparation of land use map of the state, 2011). According to the previous information, it is found that remote
sensing survey is technology used to classify, analyze information and features of object without direct contact,
the information acquired by remote sensing survey is used as significant source of Geographic Information
System: GIS which is applied in other study such as water resource and forest, basic concept of analysis on
satellite image data by pixel-based classification obtained by spectral analysis of different objects.

There are main economic crops in Thailand such as rice, sugarcane, cassava, Rubber tree and
Eucalyptus, these crops can be planted in all regions of Thailand and highly generate national revenue for
export. As using remote sensing technology and GIS system to classify satellite information, survey and
inspection area of economic crops plantation can be conducted conveniently, rapidly and precisely but in case
of areas planted these economic crops are nearby and plantation pattern is similar as agricultural plants as
orange, pomelo and similar perennial plants as Eucalyptus and Rubber tree etc. which close spectral analysis
value may cause problem of data mixture and precision obtained by satellite data classification consequently.

Most of satellite data classification that widely used is Pixel-based classification that relied on the
same and different spectrum analysis value of each pixel for each object-based classification on satellite image
in each area, most results are accurate approximately 69 — 84 % which error may occur due to close spectral
analysis of pixel in some area that constituted inability to classify image of object correctly by using pixel area
alone.

Now satellite data classification has been developed, object-based classification techniques of
segmentation may help better classification of object on image by using property of visual object on image
helps to classify object by considering size and shape of object, pixel resolution of image data, color and
spectral analysis of pixel area as this method may include close spectral analysis value and the precision of this
object-based classification method is approximately 78 — 97 %, besides there is also texture algorithms which is
classification by texture algorithms of Gray Level Co-occurrence Matrix or GLCM all directions, it may
classify better for complex object on image such as data with close spectral analysis value.
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So, this research shall study comparison between classification of land utilization for economic crops
data by using Object-based classification process from spectral analysis and Texture algorithms techniques of
GLCM from SPOTS satellite data in order to get precise and efficient data classification results.

OBJECTIVE
To comparatively study results of Object-based classification process of economic crops
planting area from Spectral analysis and Texture algorithms techniques from SPOTS satellite data
whether which method resulted more precision.

SCOPE OF RESEARCH

1. Object-based classification from spectrum analysis.

2. Object-based classification from Texture analysis techniques by using GLCM Contrast.

3.3. This study may conduct data classification of economic crops planting areas such as rice, water
resource, cassava, eucalyptus, sugarcane, forest areas, mix-orchard, bamboo plantation, buildings, mango orchards
and Glass (empty areas) in Prachinburi Province.

STUDY AREA

Study area of this research is located in Prachinburi Province where it is variety of economic crops and
land utilizations, data of visual image used in this research was obtained from SPOT 5 satellite recorded on 13
January, 2006 and 14 January, 2006 which were 4 Bands of wavelength such as Green, Red, Near infrared, SWIR
(short-wave infrared) with pixel resolution 10 X 10 meter

= UATTTREL

1. WA
ks fuRse .
Ui
willpadrfu F
3 I'."..I.I!l":I
T T o W e oy
o Alulwan
N
a acifana —‘ﬂF

Figure 1: Displays study areas
2. METHODS AND EQUATION

1. Data preparation

1.1 Monitor data obtained from SPOTS5 to cover provincial areas of Prachinburi and geometric
modification into UTM zone 47 coordinate system based on WGS84 of proof to correct obtained image prior
further processing.

1.2 Define Training Area with reference to land utilization map of Land Development Department,
Ministry of Agricultural and Cooperatives by using Remote sensing technology to update original database of
Ortho color from SPOT 5 image which is selected SPOT 5 image in the same year of database improvement.

1.3 Level of data is defined into 11 Classes such as paddy, water resource, cassava, eucalyptus,
Sugarcane, forest areas, mix-orchards, bamboo garden, buildings, mango orchards and glass areas .

2. Object-based Classification

Process of object-based classification on SPOT 5 satellite image data is conducted by Deffinien 5.0
Program to analyze objet-based classification by using segmentation process and object-based analysis and
spectral analysis value of different objects to proceed to data processing in the following significant steps:

2.1 Segmentation is the process of image data classification with close spectral analysis, categorized as
group of the same object set by the parameters such as scale parameter, color, shape, smoothness and compactness
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which spectral analysis of each segmentation can be obtained, examined and chosen appropriately and precisely
for classification.

2.2 Data classification can be categorized by using nearest neighbor method:

- Spectral analysis consideration.

- Define Training Area for each group of Object which is obtained by setting the parameters then,
proceeded to the program for data processing to get the most significant statistics result.

3. Object-base classification by using GLCM Contrast Texture analysis techniques

In the process of object-based classification on SPOT 5 data image, Deffinien 5.0 Program is used for
object-based analysis to classify data image, segmentation process, spectral analysis of different objects and
Contrast GLCM Texture analysis techniques are required to proceed to data processing in the following
significant steps:

3.1 Segmentation is the process of image data classification with close value of spectral analysis,
categorized as group of the same object set by the parameters such as scale parameter, color, shape, smoothness
and compactness which spectral analysis of each segmentation can be obtained, examined and chosen
appropriately and precisely for classification.

3.2 Data classification can be categorized by using nearest neighbor method:

- Spectral analysis consideration.

- Define Training Area for each group of Object which is obtained by setting the parameters.

- Using 5 GLCM Contrast Texture analysis techniques such as all direction, 0°, 45°,90° and 135° then,
proceeded to the program for data processing to get the most significant statistics result.

3. RESULTS

1. Results of Object-based Classification

In studying, the most appropriate parameters for Segmentation that used to classify economic crops land
utilization, such segmentation has been tested by 5 parameters such as scale parameter, Color, shape, compactness
and smoothness in order to get the appropriate representative in object segmentation on 11 classes of
representative image.

Experimental parameters results are: Scale parameter 60, Color 0.9, shape 0.1, compactness 0.5 and
smoothness 0.5. The results that shown in Fig. 3 are calculated based on pixel in the following table:
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Figure 2: Map displayed object-based classification
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User % Reference Classl Forest | sugarcanel m\x-orchardl paddy | Glass | mango | water ‘ Eucalyptusl buildingl casava‘ Eambool Sum
Confusion M atrix
Forest 437 0 1321 1] il 1] il 1] 1] 37474
sugarzane 0 2506 27an 1] il 5123 il 1] 1] 10418
mix-orchard 0 1} TRAE 1} 0 1} 0 1} 5543 13189
paddy 0 1] 1] 75435 G863 1] il 1] 1] 81364
Glass 0 1} 1} 1} 4340 1} 0 1} 1} 4340
manhgo 3934 0 ans7 1} 1} 1} 1} 1} 1} 15748
wrater 0 1] 1] 1] il i 1] il 1] 1] 30359
Evcalyptus 0 1} 1} 1} 0 22718 0 1} 1} 22715
bilding 1} 1} 1} B33 2114 1} 1307 0 1} 14710
casava 0 7451 4677 1] il 1] il 13234 0 25362
Bamboo 0 1} 1} 1} 0 1} 0 1} 5075 5075
unclassified 0 1] 1] 1] il 1] il 1] 1] 1]
Sum 38321 9567 25091 TE184 12923 273 1407 13234 10612
Accuracy
Producer 08958 02517 03047 0830 03823 1 08160 1 1 0.4780
User 0.9136  0.2405 05797 09273 1 1 1 08034 052118 1
Hellden 0.9046 02460 03335 09584 (0553 1 0.8387 08347 06358 0.6460
Short 0.8268 01402 0.2496 0.9z 03823 1 0.81e0 08034 05218 04780
Kl Per Class 0.8783 02207 0.2673 09863 0.3704 1 0.7385 1 1 04677
Totals
Overall Accuracy 0.8109
KIA 0.7773

From table of results displayed combination of pixel classification, it is found that forest has high
accuracy value while most mixed class of mango and sugarcane has low accuracy value, much mixed class of
cassava and mix-orchard has low accuracy value, much mixed class of mango, cassava, sugarcane and rice paddy
has high accuracy value and little mixed class of building, Glass area has low accuracy value, there is most mixed
class of paddy field and building, Mango has high accuracy value and other mixed class of forest, and water
resource has accuracy value 100%, eucalyptus has high accuracy value with most mixed class of sugarcane,
Building has accuracy value 100%, cassava also has accuracy value 100%, Bamboo has low accuracy value while
most mixed class of mix-orchard has totally high accuracy value.

Figure 3: Display significant statistics of object-based classification

2. Results of object-based classification by GLCM Contrast Texture analysis techniques

2.1. GLCM Contrast all direction

Map displayed object-bazed classification by GLCM Contrast all direction
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Figure 4: Map displayed object-based classification by GLCM Contrast all direction
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Figure 5: Display significant statistics of object-based classification by GLCM Contrast all direction

According to classified results by using object-based classification, GLCM Contrast all direction, it is
found that forest has high accuracy value with little mixed class of mango, sugarcane has high accuracy value
with much mixed class of mix-orchard, mix-orchard has rather high accuracy value with mixed class of forest,
paddy field has very high accuracy value with little mixed class of Glass area, Glass area has very high accuracy
value with little mixed class of paddy field, eucalyptus has very high accuracy value with little mixed class of
mix-orchardy Mango, water, Building, cassava, and Bamboo have high accuracy value without other mixed class

2.2. GLCM Contrast 0°

Map displayed oebject-based clagsification by GLCM Contrast 07
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Figure 6: Map displayed object-based classification by GLCM Contrast 0°
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Figure 7: Display significant statistics of object-based classification by GLCM Contrast 0°

According to object-based classification by GLCM Contrast 0°, it is found that forest has high accuracy
value with mixed class of mango, sugarcane has high accuracy value with much mixed class of mix-orchard, mix-
orchard has rather high accuracy value with mixed class of forest, paddy has very high accuracy value with little
mixed class of glass area, Glass has very high accuracy value with little mixed class of paddy, Mango has high
accuracy value with little mixed class of forest, eucalyptus, water, Building, cassava and Bamboo have high
accuracy value without other mixed class.

2.3. GLCM Contrast 45°

Map displayed object-based classification by GLCM Contrast 457
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Figure 8: Map displayed object-based classification by GLCM Contrast 45°
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Figure 9: Display significant statistics of object-based classification by GLCM Contrast 45°

According to object-based classification by GLCM Contrast all direction, it is found that forest has high
accuracy value with little mixed class of mango, sugarcane has high accuracy value with much mixed class of
mix-orchard, mix-orchard has rather high accuracy value with mixed class of forest, paddy has very high accuracy
value with little mixed class of glass area, Glass has very high accuracy value with little mixed class of paddy,
eucalyptus has very high accuracy value with little mixed class of mix-orchard, Mango has high accuracy value
with little mixed class of forest, water, Building, cassava and Bamboo have high accuracy value without other
mixed class.

2.4. GLCM Contrast 90°

Map displayed object-based classification by GLCM Contrast 207
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Figure 10: Map displayed object-based classification by GLCM Contrast 90°
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Figure 11: Display significant statistics of object-based classification by GLCM Contrast 90°

According to object-based classification by GLCM Contrast all direction, it is found that forest has high
accuracy value with little mixed class of mango, sugarcane has high accuracy value with much mixed class of
mix-orchard, mix-orchard has rather high accuracy with mixed class of forest, paddy has very high accuracy value
with little of glass empty, Glass has very high accuracy value with little mixed class of paddy, eucalyptus has very
high accuracy value with little mixed class of mix-orchard, Mango) has high accuracy value with little mixed
class of forest, water, Building, cassava and Bamboo have high accuracy value with other mixed class.

2.5. GLCM Contrast 135°

Map displayed object-based classification by GLCM Contrast 135°
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Figure 12: Map displayed object-based classification by GLCM Contrast 135°
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Figure 13: Display significant statistics of object-based classification by GLCM Contrast 135°

According to object-based classification by GLCM Contrast all direction, it is found that forest has high
accuracy value with little mixed class of mango, sugarcane has high accuracy value with much mixed class of
mix-orchard, mix-orchard has rather high accuracy value with mixed class of forest, paddy has very high accuracy
value with little of glass empty, Glass has very high accuracy value with little mixed class of paddy, eucalyptus
has very high accuracy value with little mixed class of mix-orchard, Mango) has high with little mixed class of
forest, water, Building, cassava and Bamboo have high accuracy value with other mixed class.

3. Comparison of data classification results

Table 1 Display comparison results between object-based classification by using spectral analysis and GLCM
contrast (%)

Class \contrast spectral all direction 0° 45° 90° 135°
Forest 87.83 87.73 87.66 87.73 87.73 87.90
sugarcane 22.07 80.69 80.56 80.69 80.69 80.69
mix-orchard 26.79 77.80 70.38 77.80 77.80 77.80
paddy 98.69 98.01 98.01 98.01 98.01 98.01
Glass 37.04 92.73 92.73 92.73 92.73 92.73
mango 71.91 100.00 72.80 72.80 72.80 23.93
water 100.00 100.00 100.00 100.00 100.00 100.00
Eucalyptus 79.85 97.08 100.00 97.08 97.08 97.08
building 100.00 100.00 100.00 100.00 100.00 100.00
cassava 100.00 100.00 100.00 100.00 100.00 100.00
Bamboo 46.77 100.00 100.00 100.00 100.00 100.00
Overall accuracy ~ 81.09 94.79 93.89 94.29 94.29 93.38
KIA 77.73 93.87 92.81 93.28 93.28 92.23

In table 1, it is found that object-based classification by both spectral analysis and GLCM Contrast
methods; the precision of object based classification is 92-94% and 81.09%.
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If it is considered by class, it is found that object-based classification by GLCM Contrast and it is found
that object-based classification by spectral analysis, forest and paddy obtain accuracy value little better than by
GLCM Contrast while both methods can obtain 100% accuracy in the class of water, building and Cassava, the
object-based classification by GLCM Contrast obtains accuracy value much better than by spectral analysis in the
rest 6 classes as shown in the table.

4. CONCLUSIONS & RECOMMENDATIONS

According to studying comparison results obtained from Object-based classification process of plantation
area of economic crops by using Spectral analysis and Texture algorithms techniques from SPOTS satellite data, it
is found that Texture algorithms techniques obtains results of accuracy better than Spectral analysis at 94.79% and
81.09% respectively, when it is compared separately by class, it is found that object-based classification by using
GLCM can obtain accuracy better than spectral analysis and it is also found that 5 Contrasts can classify accuracy
in each class differently, so it should select to use appropriately.
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