Localization on an Underwater Robot Using Monte Carlo Localization Algorithm
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ABSTRACT

The paper proposes a localization method of an underwater robot using Monte Carlo Localization(MCL) approach. Localization
is one of the fundamental basics for autonomous navigation of an underwater robot. The proposed method resolves the problem of
accumulation of position error which is fatal to dead reckoning method. It deals with uncertainty of the robot motion and
uncertainty of sensor data in probabilistic approach. Especially, it can model the nonlinear motion transition and non Gaussian
probabilistic sensor characteristics. In the paper, motion model is described using Euler angles to utilize the MCL algorithm for

position estimation of an underwater robot. Motion model and sensor model are implemented and the performance of the proposed
method is verified through simulation.
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Table 2. Underwater Robot Motion Model

SampleUWRobot Motion Model Velocity(u,, x, ;)
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Table 3. Uncertainty Algorithm on Moving Particle

Sample Normal Distribution(b")
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Table 4. Belief Calculation Algorithm on respective Particle

Weight _of _OneParticle_Calculation _Model(z,,x,,m)

q =

for k=1 to K do
complete z for the measurement z; using ray casting
14 :zm,-pm,(zﬂx,k,m)
q=q-p

endfor
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Table 5. Particle Resampling Algorithm

Roullet  Method Particle Select(Pc,Pw)
Draw Roullet( Pw)
for1to Pc do
Shoot an Arrow to the Roullet
Draw Selected Particle
endfor
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