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Abstract: The cooperative localization is an important research question in the field of Tri-Co Robots study. The scheme
of the cooperative localization algorithm depends on the ability of information interaction between the robots. To solve the
problem that the cooperative localization accuracy is obviously reduced when the communication is interrupted for a long
time between the autonomous underwater vehicles (AUV), the simultaneous localization and tracking (SLAT) algorithms
based on the FastSLAM framework are developed in this research, borrowing the principle of the simultaneous localization
and mapping (SLAM) algorithms. The master AUV is regarded as a non-cooperative target and a motion estimator used to
track the master AUV is built in the slaver AUV. When the motion state of the master AUV is estimated, the improvement
of the self localization accuracy of the slaver AUV is achieved, using the relative measurement information obtained from
the sonar sensor on the slaver AUV in real time. The simulation experimental results show that the proposed SLATF1.0 and
2.0 algorithms can effectively reduce the localization errors compared to the conventional dead reckoning method under
the condition of long-term communication interruption, and the 2.0 algorithm has better adaptability to the influence of the
detection accuracy variety.
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Fig. 1 The schematic diagram of the cooperative localization
of detection information acquisition
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Fig. 2 The true trajectory of the master and slaver AUV
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Table 1 RMSE of the estimation results of each algo-
rithm under different detection noise levels

gk 7 7K S FINHESE 1.050E  2.080%
(15m,0,4rad)  59.9892 332032 27.7221
(10m,0.3rad)  58.1659  29.1760 25.6497
(1 m, 0.06 rad) 59.0700  35.4430 20.2979
(0.5m,0.03rad)  57.1940  39.7212 17.5921
90 ; ; ; ;
80 - .
70 - 1
& 60r .
W S0k .
:ﬂ% 40 } } .
& 30f .
20 I _
10F .
0

(15 m, 0.4 rad) (10 m, 0.3 rad) (1 m, 0.06 rad) (0.5 m, 0.03 rad)
Hi= g
AR Lok w205k
3 ANTFIUER P AR R ZE B AN 72 AR
Fig. 3 Comparison of mean and variance of error under at dif-
ferent measurement noise levels
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