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In this paper, an estimation method is presented to determine the equivalent circuit model of an underwater acoustic
piezoelectric transducer with multiple resonant modes, A fitness function that includes the coupled resonant effects
is proposed to minimize an error between the measured impedance of the transducer and the calculated impedance
of the equivalent model, Unknown parameters of the equivalent circuit are estimated by using PSO algorithm, The
proposed method is applied to an example transducer of the sandwich type with 3 resonances in the frequency band
of interest, The analytical impedance of the estimated equivalent circuit model is compared with the measured
impedance of the transducer and the validity of proposed method is verified,

Keywords: Trsnsducer, Equivalent circuit, Impedance, PSO (Particle Swarm Optimization) Algorithm, Fitness function
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Parameter description
o' | Individual Particle's next velocity vector
vy, | Individual Particle’s current velocity vector
afi' | Individual Particle's next position vector
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Table 2. Estimated parameters of equivalent circuit.

Lumped Coupled effect Coupled effect

elements Al 0|24A|
G 12.7 [nF] 12.3 [nF]
R 2034 [Ohm] 2048 [Ohm]
L 0.083 [H] 0.135 [H]
e} 7.04 [nF] 4.31 [nF]
R, 2454 [Ohm] 10416 [Ohm]
L 0.146 [H] 0.050 [H]
G 0.61 [nF] 1.77 [nF]
R, 1142 [Ohm] 1056 [Ohm]
L, 0.108 [H] 0.079 [H]
G 0.60 [nF] 0.82 [nF]
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