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ABSTRACT: Increased usage of autonomous underwater vehicle (AUV) has led to the development of alternative navigational methods that do niot
employ the acoustic beacons and dead reckoning sensors. This paper describes a simultaneous localization and mapping (SLAM) scheme that uses
range sonars mounted on a small AUV. The SLAM is one of such alternative navigation methods for measuring the environment that the vehicle is
passing through and providing relative position of AUV by processing the data from sonar measurements. A technique for SLAM algorithm which
uses several ranging sonars is presented. This technique utilizes an unscented Kalman filter to estimate the locations of the AUV and objects. In
order for the algorithm to work efficiently, the nearest neighbor standard filter is introduced as the algorithm of data association in the SLAM for
associating the stored targets the sonar returns at each time step. The proposed SLAM algorithm is tested by simulations under various conditions.
The results of the simulation show that the proposed SLAM algorithm is capable of estimating the position of the AUV and the object and

demonstrates that the algorithm will perform well in various environments.
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Table 1 General Parameter for simulation.
Sampling time 1 Hz
Operation time 120 sec
Variance of velocity (0.1 m/s)?
Variance of objects (1m)?
Variance of range (1m)*
Variance of angle (1)

4. Alge{olM
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Table 1 General Parameter for simulation,

Sampling time 1 Hz
Operation time 120 sec
Variance of velocity (0.1 m/s)?
Variance of objects (1m)?
Variance of range (1m)*
Variance of angle (1°)?

Table 2 Conditions of experiment.

Table 3 Parameter for Local Submap.

Range of Submap 3m
Number of sharing feature 4
Number of neighboring 2

Table 4 Conditions of extra objects.

Shape Cylinder Cube
Material Stainless steel steel
Dimension @50 X 200 mm 50X 50X 100 mm

Velocity 0,1, 03 m/s
Number of channels 3
Number of objects 6

Distribution of objects irregular
Change of heading 20~20 °

AP A AEE J3L ol 2 W ooz HEe) BXE R
& o]83td dA FZ Ul 6xdlel] 424 50 cm 2 9)x) o] ujx) 3t
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71%t SLAM 71" &] A5 -3¢ 242 Hof F31 Q). Fig. 3.8 o
1 HA W £57 03 m/s A W) B3 29 "E 7 SLAM
Unscented Z3F ] 7]WESLAM 7 o] ¢} 8 4 22 Fig. 29} vb

Fig. 1 Simulator for heading motion.
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Fig. 2 Comparison Mappping Result between EKF and UKF
when velocity is 0.1 m/s
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Fig. 3 Comparison Mappping Result between EKF and UKF
when velocity is 0.3 m/s
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Fig. 4 Comparison Errors about the both wall of towing tank
between SLAM based on EKF and UKF when velodity is 0.1 m/s
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Fig. 5 Comparison Errors about the both wall of towing tank
between SLAM based on EKF and UKF when velocity is 0.3 m/s
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