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Abstract

This research focuses on the studying and analyzing of the self-localization method which is
appropriate for the water wall tube inspection robot. Three different self-localization methods which
are ICP ICP+EKF and ICP+EKF with adaptation of the covariant matrix are tested and evaluated.
The test consists of two situations. First, the robot moves along the rectangular path on the ground.
Second, the robot moves along the L-shape path on the water wall tube. The artificial pole are set
with two different types which are uniform and non-uniform. The experimental results show that the
ICP self-localization provides the accurate localization however, the oscillation is appeared in the
localization data. The ICP+EKF self-localization is appropriate for the movement of the robot on
the ground and performs better relative to the ICP method. The ICP + EKF with adaptation of the
covariant matrix provided the accurate localization when the robot move along the desire path on
the water wall tube. Therefore, the ICP + EKF with adaptation of the covariant matrix is the most
appropriate self-localization method for the water wall tube inspection robot. The water wall tube
inspection robot using the magnetic force for adhesion and locomotion are developed so that the
robot is able to move in vertical and horizontal direction on the water wall tube. The robot also has
the toggle mechanism to change the direction of motion without steering which is necessary for this
inspection task. The robot is installed with nondestructive testing device to inspect the water wall

tube rather than human inspection.

Keywords: Boiler Inspection robot/Mobile Robot Localization
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error ASIN 1 (mm) ATIN 2 (mm) ASIN 3 (mm) mae (mm)
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5.3.3 Haminnaoy
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max p<2
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for I = 0 to Num laserData

if( lenght laserData < -threshold)
stateMem = true

if(stateMem)
mem length ,index Laser
count++

if(count>Wp)
Clear memLaser,count
stateMem = false

if (length laserData > threshold)&&( stateMem=true)
mempole

end for
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