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Research on Dynamic Positioning Deviation of Ultra Short Baseline
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Abstract Currently existing studies on the deviation of ultra short baseline hydroacoustic positioning
systems mostly concentrate on the static field, while there are few literatures focusing on the dynamic deviation.
This paper uses GAPS as the main test equipment to conduct related research on the dynamic deviation of ultra
short baseline hydroacoustic positioning systems, proposing a test method for these systems. The circular
probability error radius is used for measurement, and the dynamic deviation of GAPS is measured through
experiments on the lake, which has provided an important foundation for the study of calibration about underwater
positioning systems.
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Table 1  Value of Zp’changing with probability P
3 PI% Z, e 3 PI% Z, e
50 0 87 1.126 46
55 0.125 38 88 1.175 09
60 0.252 93 89 1.226 67
65 0.384 88 90 1.281 73
70 0.524 00 91 1.340 97
75 0.674 19 92 1.405 32
80 0.841 46 93 1.476 08
81 0.877 76 94 1.555 10
82 0.915 26 95 1.645 21
83 0.954 10 96 1.751 08
84 0.994 42 97 1.881 21
85 1.036 43 98 2.054 19
86 1.080 35 99 2.326 79
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Fig. 1 Schematic diagram of fixed point test system
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Fig. 4 Block diagram of test ship equipment
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Fig. 6 Trajectory and GAPS positioning trajectory
at speed of 3 kn
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Fig.7 Trajectory and GAPS positioning trajectory
at speed of 5 kn
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Table 2 Error radius calculation results at speed of 3 kn

LR PI% R 224 /m R P/% 2R /m
50 2914 87 5.094
55 3.136 88 5.197
60 3.368 89 5.307
65 3.613 90 5.425
70 3.878 91 5.553
75 4171 92 5.693
80 4.505 93 5.849
81 4.579 94 6.024
82 4.655 95 6.226
83 4735 96 6.466
84 4818 97 6.766
85 4.905 98 7.171
86 4.997 99 7.825
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Table 3  Error radius calculation results at speed of 5 kn

W PI% 24 /m HEZE P/% W24 /m
50 4.663 87 8.245
55 5.027 88 8.414
60 5.407 89 8.595
65 5.810 90 8.790
70 6.245 91 9.001
75 6.726 92 9.232
80 7.276 93 9.488
81 7.397 94 9.777
82 7.523 95 10.110
83 7.654 96 10.506
84 7.791 97 10.999
85 7.935 98 11.667
86 8.086 99 12.745
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