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This paper studiesthe implementation of preprocessing electronically recor array of mens
data using Remote Sensing and GIS software. The in digital format ri Y These twifferent
selections of satellite imagery are important during  ways of repr i isplaying remote sensing

preprocessing. Nowadays, Remote Sensing and GIS data. either
technologies widely are used in agriculture especially in
precision farming and land suitability studies. There are
several sensors that have been launched such as Quickbird,
Ikonos, SPOT, and LANDSAT. In addition, the sensor Im
development can improved our analysis of result. In this ther
study, preprocessing part involves digital image pre
preprocessing, digital image enhancement, digital image,
classification and GIS integration. During preprocessing
part, RMSE should be less than 1 in order to ge

itally are interclggable

as they information although some
detail ma when converting back and forth.
proportional to pixel value;

ans that O represent black and 255

se of remote sensing imagery may also
OVi important information that can reduce or
ate the need for measuring soil cone index. T
characterize the state of soil compaction in alfigding
soil cone index and to determine if remotely sense
images could identify compacted regions that rexuir
deep tillage. The results of linear correlation
determinations between the various indices assatiat
with the cone index measurements and the LANDSAT
reflectance data are recorded in grid cells ofsHfield
. GIS, Land 31 \whjle better correlation must be establishefbriee
remote sensing measurements used to identify afeas
likely compaction. However, additional strategies

and MRSO. This study used ArcGIS and ERRBAS
software for preprocessing and powerful KSR
the processing data. Ground truth data,
soil map, land use map used as angi
analysis. Thematic map is prod
classification and supervised cl
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1. Introducti should be explored in a search for more useful temo
At d or development stage, sensémagery for identifying areas of potential soil

configu (K bands, spatial resolutioncompaction. [4]

radiom tization, etc.) are decided based o

wide ¢ \ sultatight of application sectors, in arermbt The LU/LC map is produced by processing and

ilities that meet actual requireiliIen jnterpreting a Landsat TM image. Soil map,
[1] Remote enSing is the science and art of Obtainin%pographic maps and ground truth data are used as
information about an object, area or phenomenautiro ancillary data for image analysis. After image
the analysis of data acquired by a device thabtsim jnterpretation, the thematic map resulted in the
contact with the object, area or phenomena undefliowing LU/LC classes: urban/developed, water,
investigation[2] agriculture, pasture and forest. A triangular itleg
network (TIN) is interpolated from contour linesdan
The photograph is scanned and subdivided int@levation points (VIPs) considering drainage as

pixels with each pixel assigned into digital numberpreaklines. The slope map is created from DEM &@h
representing its relative brightness. The computer



meters cell resolution and it is recorded in 5 s#as
The soil map is converted into a grid. The combamat

of both LU/LC and LUC maps allowed the production
of land-use suitability (LUS) map in which
discrepancies could be detected as a result. This
information can be wused in decision-making,
management and monitoring agricultural areas irerord
to avoid soil sustainability losses. [5]

The most common date for land use analysis is
satellite data. They become very popular in regeats
because of their better spatial and spectral résolu
and their capacity to generate multitemporal présluc
more cheap than aerial photos. Besides that, land
suitability analysis needs thematic maps such ds so
slope and rainfall maps. The spectral signaturerof
object is usually represented by characteristic .
reflectance curves in the part of the solar spettru SZ'Z'Data Acqu
covered by satellite sensor (e.g. Landsat, SPOgj). S 2:2.1. Satell
and vegetation spectral signatures like those hérot magery |
objects, vary according to parameters such as umeist capabiliti
and state of vegetation etc. [6] _sele tion

attempt to provide the
t requirement of this researtle.
configuration is useful for

SPOT-5 Earth observation satellite
y placed into orbit by an Ariane 4 fréme
pace Centre in Kourou during the night tf 3
2002. The VEGETATION 2 passenger

adopting the logical criteria. These categories
arrived at by integrating the various layg

System (GIS). [7] ument on SPOT-5 also provides continuity of
environmental monitoring around the globe, like its
The spectral signature of a i i fiiypredecessor on SPOT-4. SPOT Image Corporation is

composed of four subsidiaries, including an offine
Germany and a dense global network of receiving
getation spectraitations, channel partners, and distributors. [8]

vary adogrtb Table 1 and Table 2 show the characteristic of
of vegettion SPOT image and LANDSAT image.

(e.g. Landsat, SPOT). Soi
signatures like those of other

[6]
Table 1: Characteristic of SPOT image

p ECt are to evaluate the Sensor - Satellite Spatial Spectral Resolution Temporal Swath

potentia| of satd@lite i bry In mapplng pUI'polSﬂ,‘],d Resolution T Resolution
suitabilit d Oentify areas of possikbil D50 050 it G
compagson 8 , the image processing ol Spot lomMS |0.61 - 0.68 um: Red

. . 2-3days | 60x60km
prepro@essing @t has been done before analysig. st 079 0.89 jm - NIR

158~ 1.75 ym : SWIR
2.5mPan [0.51-0.73 um

and methods
b) LANDSAT

2.1.Study Area LANDSAT-1 is the world's first earth observation
qsatellite (EOS), launched by the United States9n2l

It is recognized for its ability to observe the thafar
from space. Its excellent set of capabilities ensjeal

the importance of state-of-the-art remote sensing.
Following LANDSAT-1, LANDSAT-2, 3, 4, 5, and 7
were launched. LANDSAT-7 is currently operated as a

This research is conducted in Perlis; Figure
shows the boundary area that involved in this study



primary satellite. LANDSAT-5 is equipped with a
multispectral scanner (MSS) and thematic mapper
(TM). MSS is an optical sensor designed to observe
solar radiation, which is reflected from the Earth'
surface in four different spectral bands, using a
combination of the optical system and the senslrist

a more advanced version of the observation equipmen
used in the MSS, which observes the Earth's suiface
seven spectral bands that range from visible tonthke
infrared regions. [8]

Table 2: Characteristic of LANDSAT image

Spatial

Temporal

Sensor - Satellite Spectral Resolution Swath

R

MS 4 bands -
500-600nm -
600-700nm : Red

700-800nm : Near IR

800-1100nm : Near IR
MS 7 bands -
450-520nm - Blue
520-600nm - Green
630-600nm : Red
760-900nm - Near IR
1550-1750mm - Mid IR
2080-2350nm : Mid IR
10400-12500mm - TIK

Pan (520-200nm
MS 7 bands -

450-520nm : Blue

520-600nm : Green
630-690nm - Red

760-900nm : Near IR
1550-1750nm : Mid IR
2080-2350nm - Mid IR
10400-12500nm : TIR

Landsat 1,2, 3
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60mx80m 18 days 185x185 km

Landsat4 & 5
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30mMS

16 days 185x172 km

120m TIR
15m Pan

Landsat 7 ETM+| 30m MS 16 days

60m TIR

images that collect from Ad
Malaysia. See figure i
image of SPOT 5 apd

Resolution

g
Division, Department of Agriculture. This map uded
land suitability and soil compaction studies.

o

igure 3: LANDSAT 5 TM Image

?Ancillary Data. Table 4 shows the several maps
en by Soil Resource Management and Conservation

Table 4: Characteristic of map

Types of Map Scale
i) Reconnaissance Soil Map 1. 100 00p
ii) Soil suitability map 1: 100 000
i) Present Land Use Map 1: 100 00d
iv) Agriculture Rainfall Index Map 1: 100 000

30 meter

2.5 meter

2.2.3. Soil samplingPenetrometer (Soil compacter) is
used to indicate soil compactness and strength with
various depths. Then, handheld GPS used to locate a
record coordinate during soil sampling. Figure dveh

the soil sampling data uploaded and displayed using
Garmin MapSource.



photograph, database and so on. Fig. 5 shows the
potential of GIS in data integration and data meggi
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Figure 4: Point Coordinates of Soil Sampling 2.4 Data Processing ¢
2.3.Digital Image Processing 2.4.1. Geometric Correct orrection is

The digital image processing is a task of procgssin® Process of  transfo ry to remove

and analyzing a digital data using some imagendesirable or misl
processing algorithm. There are several parts gifadi
image processing that involves in this study.

i)  Digital Image Pre-Processing Rgisegti king and then, registrat
i) Digital Image Enhancement ges that have the nonsystematic

i) Digital Image Classification rectifying by using whethbe t
iv) Data merging and GIS integration _ eometric correction or image to image

In this study, pre-processing part involves i
rectification, reprojection and registration. Imagee- 2. ject Image. Satellite imagery need to be
processing should be done before doing jgpted into RSO projection which suit to ooedl
processing such as enhancement, . . Table 4 shows the selection of projection
interpretation and classification of sate gory, type of projection, name of datum thatdeel
Rectification and reprojection of sate for this study.

Orthomorphic which is coordin ystem Table 4: Projection parameters
used in Peninsular or West Malafia Projection Type: False Easting:
RSC 804671.299600
Before starting visually Qi reting satellite | Spheroid Name: False Northing:
images, some image techniques aréModified Everest 0.00 meters

applied to improye e features. Thig Datum Name: Kertau 19. | RSO Type: Meaysie

processing invol jeQlata fusion, image shagki
Wethess Index ormalized Differential 2.4.3. Mosaicing Image.The Spot images below show
Vegetation Inde both separated images. Therefore, mosaicing iseaeed

to produce one image file.
ication techniques are les®ti

consu visual techniques. Digital satellite2.4.4. Subset Image.The process of subset image is
image assified digitally using superviged important to make image processing easier. In this
unsuper image classification. The latestllase  analysis, one needs to subset those images ingathe
maps can be produced using this method for landrea or in the same coordinates to make the data

suitability analysis and mapping purpose. processing easier.

Besides that, ArcGIS software is very useful as
analyzing tool, map overlaying and digitizing toDlata
integration involves combination data in different
sources such as map, satellite imagery, aerial



3. Results and Discussion 3.2.Georeferencing

3.1.Preprocessing Before starts editing or digitizing, paper map is

The Geometric Correction is needed for registered into real-world coordinates. This allavssto
uncorrected images that have been taken from thdiditize features directly in geographic space. G®
satellite images caused by the distortion. Theeettee ~ Software is used in this method using georefergncin
common methods for resampling which are nearesiools. Figure 9 shows the procedure of map registra
neighbor, bilinear interpolation and cubic convidnt ~ Which is four control points being choose at eantmer
For this study, nearest neighbor is chosen as rsam of map to key in x coordinates and y coordinates in
method. Figure 6 shows the result of GeometridMRSO projection.
Correction. Figure 7 and Figure 8 showed the result O e A e L E L
subset image for study area. e 3 4
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S MS error should be less than 1 in order to
D e e e i curate result. Table 5 shows the tokSR

Before - After map registration which is 0.18277.
Figure 6: Result of Geometric Corre

Table 5: Residual Error
Link Table 2 X

[ Link | xsowce | vsource | X Map | ¥ Map | Zsidual
711.932024 700.509924  225760.000000  733900.000000 0.18227
8795.394769 -700.481047  266850,000000  733900.000000 0.18227
-11798.446556 266850.000000 689800.000000 0.18227
720.884980 -11798.407252 225760.000000 689800.000000 18227
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¥ Auto Adjust Transformation: | 15t Order Polynomial (Al |  Total RMS Error: | 0.18227
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3.4.Map Composition

Figure 10 shows the land use land cover map that
produced using image classification method in ERDAS
Imagine software and map mapped using ArcGIS
software. This map will be used for land suitapilit
analysis.



resolution. Satellite image of Landsat 5 TM is low
resolution (30 meter resolution) and SPOT 5 is high
resolution (2.5 meter resolution).
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