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Analysis on Upper Limit of Dynamic Range of Fiber Optic

Interferometric Hydrophone Using Digital Heterodyne Detection Scheme
Zhang Nan Meng Zhou Rao Wei
Abstract

i Xiong Shuidong
(College of Optoelectronic Science and Engineering, National University of Defense Technology
Changsha , Hunan 410073, China)

The principle of fiber optic interferometric hydrophone using heterodyne detection scheme is introduced
and the upper limit of dynamic range of the digital heterodyne detection is analyzed in detail

ion i z The upper limits of
dynamic range decided by heterodyne frequency and the arctangent or differential cross-multiply (DCM) quadrant
demodulation algorithm are analyzed in theory and compared with each other. Analysis results indicate that the upper

limit of dynamic range changes with heterodyne frequency. However, with the same heterodyne frequency, different
dynamic range and large-scale array
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upper limits of dynamic range are achieved with arctangent or DCM algorithm. The upper limit of dynamic range can

achieve a higher value when the heterodyne frequency is equal to a quarter of the sampling rate and the arctangent
=

quadrant demodulation algorithm is adopted. Numerical simulation validates the theoretical analysis. A fiber optic
hydrophone system based on heterodyne detection technique is constructed and the experimental results, which
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Fig. 4 Output waveform and spectrum of numerical simulation of demodulation using heterodyne method with arctangent

and DCM algorithm respectively when the sampling rate is 256 kHz, the heterodyne frequency is 64 kHz and the

testing signal is of 1 kHz frequency and 60 rad amplitude
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