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Abstract This paper proposes an underwater localization algorithm using probabilistic object
recognition. It is organized as follows; 1) recognizing artificial objects using imaging sonar, and 2)
localizing the recognized objects and the vehicle using EKF(Extended Kalman Filter) based SLAM. For
this purpose, we develop artificial landmarks to be recognized even under the unstable sonar images
induced by noise. Moreover, a probabilistic recognition framework is proposed. In this way, the distance
and bearing of the recognized artificial landmarks are acquired to perform the localization of the
underwater vehicle. Using the recognized objects, EKF-based SLAM is carried out and results in a path
of the underwater vehicle and the location of landmarks. The proposed localization algorithm is verified
by experiments in a basin.
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Fig. 1. Example of sonar image (from DIDSON)
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Fig. 2. Block diagram of underwater object recognition framework
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Table 1. Specification of Sensors

Sensor Name Information
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Table 2. Error covariance for EKF SLAM
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Table 3. Estimated landmarks position with AHRS and RLG

* unit : meter
Dl Axis Ra.eference Estimated position | Estimated position
(i-GPS) by AHRS/DVL by RLG/DVL
X 0 -0.095 (-0.095) 0.016 (0.016)
: Y 0 -0.192 (-0.192) 0.040 (0.040)
X 2903 2.863 (-0.040) 2936 (0.033)
? Y -0.007 -0.061 (-0.054) -0.006 (-0.001)
X 2.878 3.012(0.134) 2928 (0.048)
’ Y -2.858 -2.948 (-0.090) -2.862 (0.004)
X -0.106 0.078 (0.184) 0.014 (0.120)
¢ Y 2771 -3.143 (-0.372) -2.877 (-0.106)
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Fig. 16. Comparison of final RMSE
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