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Time delay redundancy measurement for array shape calibration
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Abstract: The array shape calibration of a flexible horizontal array deployed on the sea-bottom can be solved by measur-
ing the sound propagation delay difference between the array elements with two auxiliary sources. The traditional algo-
rithms only measure the time delay difference between adjacent array elements, and the error will accumulate with the in-
crease of noise. However, the proposed method in this paper can effectively reduce the accumulation of errors through re-
dundant time delay measurement when the signal to noise ratio decreases, therefore the accuracy and stability of array-shape
calibration can be improved. Numerical simulation and experiment results both verify the effectiveness of the method.
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Fig.1 Schematic diagram of calibration method
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Fig.3 Array shape calibration results of the two methods when
the SNR is 10 dB
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Fig.4 Means and standard deviations of the array shape
calibration errors of the two methods under different
signal to noise ratios
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Fig.5 Signal waveforms received by the array from two sources
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Fig.6 Array shape calibration results obtained by using the
two methods to estimate the time delay of array
received signals
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array shapes shown in Fig.6
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Fig.8 Signal waveforms received by the array from two sources
after adding 10 dB noise
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Fig.9 Array shape calibration results obtained by using the
two methods to estimate the time delay of array
received signals after adding 10 dB noise
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