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ABSTRACT

The main objectives of the thesis are to evaluate the high resolution satellite imagery such as
multi-temporal IKONOS data were utilized for this study. The relative radiometric normalization
technique for change detection in large area by image differencing. The suitability of change in ground
reflectance for each band is identified and analyzed. The study used IKONOS images covering EGAT
‘s Transmission Line in the northern region of Thailand, acquired on march 30th 2004 and march 19th
2005. The relative radiometric normalization technique is performed to the image 2005.Then the image
2004 is used to subtract from image 2005 in the image differencing process. The image differencing
result is then analyzed to identify the change detection of ground reflectance. The total number of
changing checkpoints is 103 points spread all over the study area. The result of change detection in
large area by image differencing when considering overall accuracy in each band yields the accuracy of
74.0- 81.3 % except for band 4 with the accuracy of 71.16% when considering When considering the
two accuracies, it can be concluded that the correction of satellite image by relative radiometric

normalization technique gives better result than the image without relative radiometric correction.
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ABSTRACT: The main objective of this research is to detect changes along with high voltage transmission lines by
images differencing of high resolution IKONOS IMAGES in order to study areas where located in Chiang Mai.
Radiometric Normalization is applied to detect before images differencing procedure has been to eliminate the
effect of atmosphere and different illumination. That procedure will express the accuracy of detection changes on
the land covered by Simple Regression. The results will be revealed that the efficient method of Radiometric
Normalization in Chiang Mai is Simple Regression. This method is correctly value of R2 ranged between 0.79 to
0.91. The procedure accuracy of images differencing, especially changes that affect stability of transmission system
is over than 80%. However, overall accuracy of non-normalization images is also good. This research reveals that
change detection along with high voltage transmission line. High-resolution imagery is one of different methods to
detect intrusion and land coved changes.

1. INTRODUCTION

Figurel
Map of EGAT
Electric transmission system
(August 2004)




1.1 Background of The Project

EGAT has high voltage transmission line of more than 30,000 circuit-km. length. Transmission line passing
through diverse topography, as of mountain, forest, plateau, are extremely difficult to get in. Thus, doing the patrol
for detection and following up the transmission line ROW by territorial exploration will consume too much
workers, time and expenses. In general, Remote Sensing Technology is an effective way using in this circumstance.
However, applying remote sensing technology for detection and following up of encroachment on transmission line
ROW has particular issue that must be considered, especially, majority encroachment has small-sized on
transmission line ROW in urban areas or near the urban areas. The remote sensing data have to be the high spatial
resolution data in the level at least 2-3 meter or better in order to be indicated and construed that how there are
encroachment and how much that might affect to the stability of transmission systems? Such as the building that
have a few high, be a building where have the high, be the grounds, field, etc. Thus remote sensing data that can
usable limit only aviation image or in case of satellite imageries must be high-resolution satellite imageries. Such as
IKONOS satellite imageries which there is imageries dot 1 meter detail in the Panchromatic mode and 4 meter in
Multi spectra mode or from Quick Bird Satellite imageries (0.6meter in Panchromatic mode.) etc. Explores
resources satellite imageries for examples, Landsat5 have detail image dot is 30 meter. Satellite picture Landsat 7
(detail image dot is 15 meter.) Aster, Spot are inappropriate to detection initial for know that the buildings are

encroachment on transmission line ROW and do not have to know the location of the buildings and the
transmission line ROW that are correct. For decrease the necessity that have to go out to detecting in true area when
has the doubt, the technique that use generally is overlay transmission line and imageries or picture comparison new
record with an original picture has already been searched from picture storehouse, or both cases. The important tool
in the administration in this appearance is geography information system. Thus for, an institute maintains
transmission line can assess problem state from true provincial state that can follow the change of buildings data
that invades transmission line and can investigate the data analysis fast and correctly, solve a problem in the overall
image and to work practice legally. It is necessary to use the system manage effective data of buildings that trespass
transmission lines.

1.2 Background of High Voltage Transmission Line Right of Way

J' M—— Direction of Measurement
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Figure 2 Transmission Line Right Of Way

2. CHANGE DETECTION METHOD
2.1 Algorithm

Image difference technology is used for evaluate every change that happens. Through the principle that each dot
picture data is in the number type to call Digital number (DN). Through theory, when using real estate state or the

thing covers the ground is change. The DN value of picture dot in that will change too.  The trend that use in
detecting change then can do by the takes a 2 images in the difference time and then takes 2 images to minus
differencing be minus. Image dot that not change will be difference value on DN be zero. In case of the difference is
other value show. There is the change happens in practice, get into trouble difficult to control environment
condition. Sensor and every atmosphere state of 2 images in the difference time be same, until different value of DN
happen from the change on the ground only. Although we use same sensor and image record in the same day of



each
year

year, the qualifications that change on the time of sensor and atmosphere state differently. The same day of
can cause the change of the value DN also .Although. the state covers the ground will still as before. So

detecting change by artificial satellite imageries then has to get rid the effect particularly from atmosphere different

state

first. Therefore, we can manage it by the Radiometric Normalization technique. Then using preprocessing

before minus two different images is the main objective of this research.
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Figure 3 Data collection by remote sensing Figure 4 Generalized reflectance spectra of
some earth surface materials.

2.2 Radiometric Normalization

Radiometric Normalization can be done by 2 methods:-

M

The

Radiometric normalization completely format. Revision on this way must know the data, for example,
parameter value, the measurement tests of sensor, atmosphere state, the angle and the distance have between
the sun and world. The result from this way have high accuracy but in operate state atmosphere measurement
in true area might not convenient for travel or get inside area and causes high expenses, including satellite
images data that were record from in majority past don’t have data state atmosphere measurement keep.
Radiometric normalization relatively format. Use the DN value of images dot that the material within images
dot has no physical change that cause of the value reflects, so that the energy that changes to factor is not
only on the surface. Images dot that have this character is called constant reflector or target. Most of the
targets made by human beings for example factory roof, crossroad, the pool (have no aquatic water), road,
ground concrete etc, Least Square Linear Regression used for tuning DN of targets that should be plentiful
and dispersed. Good DN should not be in bunches on any fixed area or any fixed value. It indicates that
alteration wave’s manner the result is in good criterion by the R? value. The value indicates at the suitability
of using equation linear for explains are related between the DN value of the aim is about 75% go up of every
brand and in the studies areas, then can summarize that the least square linear regression technique can be
use to alter waves manner for detecting change by use high-resolution satellite images.""***

ETHODOLOGY

summary of method to operating for detection the transmission line ROW by using high-resolution satellite

imageries on 2 time frame which as follows :-

Co-registration, compare satellite imageries overlap on time of the second satellite imageries with the first
closely by using modified location technique with polynomial.

Radiometric normalization with suitable method of algorithm, this research use Regression technique.

Image differencing to find the difference of DN value.

Thresholding by appropriate research result in order to separate only the area that have been changed from
the area that has no change.

Classification for separating only the area that have been changed and have encroachment such as kind 3
and 5 or the area that covers the ground have change and might affect to the stability of the transmission
system such as changing kind 7.

When the location that has encroachment or affect the system stability appears, EGAT can operate more
detection by 2 steps as followings :-



1. Detecting from high-resolution satellite imageries called Panchromatic or detecting from video getting
from the aviation exploration with the helicopter that there is false alarm or not.

2. The encroached location that already confirmed by satellite image information and /or video. Marking
the location in GIS system by importing information function about encroachment through network.

Then do further step  (such as field exploration of the officers).

3.1 Case Study in Chiengmai Province

The study area is in Chiengmai province, Northern region of Thailand. It is situated in the central part of Indochina
Peninsula, Asia. Geographically, it is located between the latitudes of 5 degrees 27 minutes and 20 degrees 27
minutes North and the longitudes of 97 degrees 20 minutes and 105 degrees and 37 minutes East.”)

Figure 5 IKONOS satellite imageries (location in Chiengmai)

3.2 Result of Case Study

Radiometric normalization is applied to detect before images differencing procedure has been to eliminate the effect
of atmosphere and different illumination. The image data modify to refine the process-oriented waves by using
image processing software ERDAS IMAGEINE Version 8.5 and functions Spatial Model for modeling, editing data
in each image band as image data through a modified linear.'”

For each band Scatter plot made by the x-axis is the DN value of each of the Slave Image Reflector y-axis is the DN
value of each corresponding Reflector of Master Image. Differences between the normalized slave image and
master image will reflect the actual changes better. Result of various factors cannot be removing. In the process of
normalization Regardless of how any remains obscure Error always.

Table 1 The procedure accuracy of images differencing

Procedure Accuracy Commission Omission
Study area BAND N (%) Error (%) Error (%)
_8 RED 1.00 81.30 14.70 4.00
< on
BUE
2o
55 NIR 0.20 78.00 4.70 17.30
==
0%
< GREEN 1.00 74.00 18.00 8.00
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Figure 6 Relationship between the DN values of an object used as a target.

Least square regression result

FOR RED BAND
FOR GREEN BAND
FOR BLUE BAND
FOR NIR. BAND
FOR PAN.BAND

y =09025X +111.97
y =0.7308X + 227.08
Y =05955X + 273,97
Y =1.0746X + 1.1057
Y =08473X + 66277

IKONOS image of the study area



4. CONCLUSION AND DISCUSSION

This research indicates clearly, the remote sensing data especially high-resolution satellite imageries is valuable
and necessary to detecting all change in transmission line ROW. Because the resulted data in details and cover areas
are extensive. The high-resolution satellite imageries have the advantage on superiority aviation image. Especially,
the convenience to arrangement and economies if the areas studies not to be spacious. But there is the limitation of
the time because satellite image data will only appear if the satellite has passed and recorded only. The result from
change detection with high-resolution satellite imageries in many time in the study area of Chiengmai province. It is
correct as off the level of 81 percentages. However, majority error is omission error. It means that there have the

changes but not yet detection. EGAT now do not have the data from other data sources such as video from the
aviation exploration on ROW which will be applied to insist change detection with satellite imageries. The
occurrence of omission error or commission error (or false alarm that satellite imageries analysis appears change but
the real is no changed). It is very differently because of exploration in real area. However, in the future, the data
from all databases will be increase. The false alarm will have a little problem because the officers can use data from
other database, such as watching the existed video to insist that any change appears on satellite imageries analysis is
real or not ? and if it is real change, it will cause the effect to the stability of transmission system, or not? (such as
buildings or deep digging activities that might affect to groundwork of the electric post). At the same time, the
omission errors make the officers misunderstand that there is no change but in fact the change is real. Further
research of using satellite imageries to detect the change is probable by seeking process to make the result that
causes at least omission error and accuracy which should not be lower than the previous one. Furthermore, EGAT
should follow and use a new model of high-resolution satellite imageries, as of the other choice of detection the
encroachment on transmission line ROW, showing dot detailed imageries at the level about 0.50 meter which is
adjoining to the level of aviation image.
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