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Abstract – Underwater tanks for calibration are commonly used for transducer cali-
bration and acoustic characterization. However, low frequency range is limited by 
tank dimensions and wall proximity to sound source. A possible solution may be 
to develop methods for underwater source characterization taking into account 
the reverberant field originated in the tank, but these methods are unable to solve 
source directivity. In this paper we show the development of a method for the acous-
tic characterization of underwater sources based on a simulated free-field scenario 
with absorbent material.
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INTRODUCTION
Characterizing underwater sources in open water is a hard task. There are nu-
merous limitations varying from physical to economic matters. Physical limi-
tations are related with uncontrolled relative displacement between acoustic 
source and hydrophone, undesired background noise, and flow noise generat-
ed by turbulences. Economic limitations are given mainly by the need of vessels 
and deployment platforms.
Underwater tanks for calibration are common for transducer calibration and 
acoustic characterization. It has several advantages when it is compared with 
open-water source characterization (controlled environment, cost efficient, etc), 
however, low frequency range is limited by tank dimensions and wall proximity 
to sound source [1]. Previous studies have developed methods for underwater 
source characterization taking into account the reverberant field originated in 
the tank, however, these methods are unable to solve source directivity [2].
We aimed, therefore to develop a low-cost method for the acoustic character-
ization of underwater sources based on simulated free-field scenario with ab-
sorbent material providing a controlled environment in which sound level and 
source directivity could be determined. 

METHODOLOGY
The Project was developed in two different phases.
During the first phase, we designed an absorbent material for underwater sound 
in the frequency range of 50 – 60 KHz. UPV in collaboration with CTN measured 
the absorption coefficient (α) by means of an experimental method based on 
norm UNE-EN-ISO 354-2004 (Acoustics - Measurement of sound absorption in a 

reverberation room). This norm applies to aerial acoustics.
During the second phase, CTN designed and manufactured an anechoic tank for 
underwater sound sources characterization. Tank’s geometry was established 
taking into account that the distance between sound source and projector 
should be 1 meter. Sound source and hydrophone are placed at the bottom 
and top of the tank respectively. Each wall of the tank was recovered with the 
absorbent material avoiding strong early sound reflections.

RESULTS
The absorption coefficient is frequency dependent. Values in the frequency 
range of 50 – 160 KHz are shown in Fig.  1:

DISCUSSION
According to Fig.  1 and [3], we found that the absorption coefficient (α) of the 
absorbent material was about 0.8 in the frequency range of 50 – 160 KHz. Best 
absorption performance is seen for the frequency range of 80 – 130 KHz. There-
fore, we can ensure nearly free field conditions within this frequency range.
According to Fig.  2, we found that there were no strong early reflections. The 
signal amplitude decreases very fast reaching the 50 % of its maximum ampli-
tude in about 0.20 seconds ensuring the good performance of the absorbent 
material. However, it can be seen that it remains a weak reverberant signal.
CONCLUSIONS
The method based on simulated free field conditions has been proved to be 
useful for characterization of underwater acoustic sources providing source 
level and directivity measurements. Besides, when this method is compared to 
open water characterization methods, it shows several advantages in terms of 
controlled environment, uncertainty control and cost reduction.
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(left) Fig.  1. Absorption coefficient (α) with standard deviation. Measure-
ments were made according to UNE-EN-ISO 354-2004.

(above) Fig.  2. Measurements of test signal in the anechoic tank.




