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Introduction
Acoustics is the science which deals with sound waves and wave 

propagation in a medium. Thus, marine acoustics is the study of sound 
waves and penjalarannya (propagation) in the medium of seawater 
(occurring in the water column). Marine acoustics is a marine field to 
detect targets in the water column and base peairan using sound waves. 
With the application of marine acoustics will facilitate researchers to 
determine the object that is in the water column and seabed in the form 
of plankton, fish, content of the substrate and the ship foundered [1].

Acoustic method used to obtain estimation of fish can use basic 
methods such echocounting and echo integration. Echo counting can 
compute density fish when the sampled volume is low, value echo of 
a single fish can be easily separated and computing one by one. Echo 
counting method used in rarely suspect the abundance of fish are 
clustered. It caused the density of fish is not homogeneous and high in 
general, so will cause the overlap of the echo fish. Echo of the fish that 
were in seabed has a stronger signal than with fish located in seabed [1].

Passive acoustic methods used to monitor marine mammal 
belonging to [2]. In general, the signal obtained from the sound 
recording valuable animals are so weak that require amplification/
strengthening and difficult to determine where it came from the 
direction of sound. The basic concept of passive acoustics in mammals 
is to detect sounds when the mammals are in the area of ​​measurement. 
Measurement is done by using the software, and also to listen. Passive 
acoustic methods are also used by the military in developing the security 
system of the attacker under water in the estuary area by recording the 
sound generated from underwater divers [3]. Passive acoustics are 
not separated by their sound (Sound). Sound is a mechanical wave of 
energy that is changing the pressure in the medium (air or water) when 
the wave moves. These pressure changes detected by our hearing and 
transmitted to the brain for interpretation. Diinterpratasikan sound 

waves by the wavelength (wavelength), amplitude, frequency and 
intensity (in decibels-dB), which can be seen in Figure 1 [4].

The applications of passive acoustics are usually referred to as 
passive sonar where the application of this science is usually called 
the ilu bioacoustics (Bioacoustic). Bioacoustics (Bioacoustics) is a 
discipline that combines biology and acoustics usually refers to a study 
on sound production, dispersion through elastic media, and reception 
in animals, including humans. This involves neurophysiology 
and anatomy for the production and detection of sound, and the 
relationship with the acoustic signal dispersion medium. The findings 
in this area provide evidence for us about the evolution of the acoustic 
mechanism, and from there, the evolution of animals used [1]. Passive 
sonar system can be seen in figure 2 on the mechanism of passive sonar 
equation [5] (Figure 2).

Source level (SL) is the amount of noise emitted by a transducer. 
Transmission Loss (TL) is the intensity of the sound energy is reduced 
when propagating in the medium. DT (Detection Threshold) is the 
signal-to-noise ratio necessary and the target signal is a function of the 
receiver. Acoustic science is highly developed in dolphins; previous 
researchers have emphasized the recording and analysis of vocalization 
[6-10]. Research of bioacoustics is needed to be able to know language of 
communication (Acoustic communication) in mammals. Bioacoustics 
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not be separated from the use hydrophones as lat voice recorder in 
which the acoustic pressure recorded on hydrophone is a source of 
pressure on the sea disturbance time (ΔP) relative to the pressure of the 
ocean in the background on the recording medium depth water.

Science bioacoustics also learn about stridulatory, stridulatory 
Voice is the sound produced by moving or menggemertakkan body 
parts, for example: fins, teeth and other body parts were hard [10]. 
Bony fishes (teleost) has a sound produced from flapping fin and some 
other types of sound stridulatory has a large amplitude, which are 
spread uniformly throughout the frequency. Frequency achieved can 
range up to more than 6000 Hz [11]. Environmental conditions and 
parameters (salinity and temperature) will greatly affect the value of the 
intensity and frequency generated from the target, the more extreme 
the environment will certainly leave a low value of the intensity and 
frequency generated [4,12-14]. Bioacoustics application of science in 
the fishery usually applied using marine mammals for example the 
usual whales dsebut with echolocation in whales. Echolocation is how 
whales use sound to locate objects (e.g. prey) and determine their 
position in the wide ocean in three dimensions. Reflected sound time 
after hitting the target, then the echo occurs. Whales emit short sound 
called clicks and can determine the location of the object through 
the echo is formed. The distance of the object can be determined by 
calculating the length of echo back to them (the whale). Schematically 
echolocation of whales can be seen in Figure 3.

Figure 3 above shows the time of 6 seconds between clicking sound 
that has come out with the echo back. Half the time required for a click 
to achieve the object, meaning that the object taken within 3 seconds. 
The speed of sound in water is 1500 m/s, then the object is located at a 
distance of 4500 meters from the whales away (3 seconds 1500metres 
times/second=4500 M).

Echolocation is indicate that the whale has a very good sound 

production and sound reception system. Reception system sound on 
cetaceans is already very advanced, because of the direction and timing 
of the return echo, these animals can determine the shape of objects 
and material. Cetaceans can determine the degree of sound like a man, 
even to the tenth of milliseconds, a higher value than human resources.

Method
The entire acoustic sensing using microphones and transducers 

to detect acoustic energy and then convert it into an electrical signal 
[15]. For recording underwater sounds using a hydrophone (Figure 4). 
Hydrophone is an underwater microphone that captures the acoustic 
signals then converts this energy into electrical energy and is used in 
passive acoustic systems. Measurement of the sound signal that we 
want to know is to measure the Signal to Noise Ratio (SNR) is the ratio 
between the votes received signal level (received level of a sound signal) 
to the background noise level (background noise level) [16] (Figure 4).

Bioacoustics using passive instrument commonly called 
hydrophones is an instrument that serves to listen to underwater 
sounds. This tool converts the sound coming from the water being 
electrically signal, and then can be amplified, analyzed, or played in 
the air [15]. Hydrophones usually a piezo-electric ceramic plate [15]. 
Dolphin EAR hydrophones capable of detecting the frequency of the 
sound at 1-2 Hz. The lowest threshold for human hearing only able to 
listen to the sound frequency of 18-20 Hz [4]. The voices outside the 
normal threshold of human hearing can be heard using the Dolphin 
EAR hydrophones are equipped with Raven lite 1.0 software. Image 
recording a set of tools in bioacoustics hydrophones can be seen in 
Figure 5 [17].

Figure 1: Sound waves.
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Figure 1: Sound waves.

Figure 2: Passive sonar equation.
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Figure 4: Hydrophone type SQ3.Figure 4: Hydrophone type SQ3.
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Data processing of sound

The voice data that has been recorded by a digital voice recorder 
in the form of extensions *. VY4, re-recorded using the Advanced 
Sound Recorder 6.0 program that will generate the voice data in the 
form of extension * .mp3. Furthermore, the voice data is already in the 
form of extension * .mp3 is stored in the form of extensions *. WAV 
using Wavelab 6.0 program. The process of data analysis can be seen 
in Figure 5.

After the voice data is in the form of extensions *. WAV, sound 
process is then performed to eliminate interference (noise) using Cool 
Edit Pro 2.0 program. The voice data has been cleared of interference 
(noise) and then processed using software Wavelab 6.0. The data 
transformation from form to form sound figures using FFT data 
analysis in program Wavelab 6.0a is then performed handoff from the 
form of the extension * .WAV be * .txt.

After becoming a form of * .txt, data processed using Microsoft 
Excel program simply averages the numbers per 1000 Hz and obtained 
data that has a range of numbers between 0-22000 Hz. The average is 
then converted into the form of decibels using the equation:

Fourier transformation in acoustic

The frequencies are 
T
nwn
π

=  and 
T
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=∆ 		                (1)

Therefore (1) and (2) are represented as 
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Since, on one hand the function with period T has also the period’s 
kT for any integer k, and on the other hand any non-periodic function 
can be considered as a function with infinite period, we can run the T 
to infinity, and obtain the Riemann sum with ∆w→∞, converging to 
the integral:
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The integral (7) suggests the formal definition: The function F (w) 
is called a Fourier Transform of function f(x) if:
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The function is:
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Fourier transform of a time shifted signal

We’ll show that a Fourier transform of a signal which has a simple 
time shift is:

 )()}({ 0
0 ωω jXettxF tj−=− 			                 (6)

Example: Linearity and Time Shift is Consider the signal (linear 
sum of two time shifted rectangular pulses)

)5.2()5.2(5.0)( 21 −+−= txtxtx 		       	                 (7)

where x1(t) is of width 1, x2(t) is of width 3, centred on zero (Figure 6)

Using the FT of a rectangular pulse L10S7

ω
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Then using the linearity and time shift Fourier transforms 
properties
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Result and Discussion
Then from the data obtained can be displayed in the form of a graph 

desired, i.e., chart bar chart and graph diagram stock for the left and 
right sound data and image examples spectrum of the sound generated 
from Raven lite 1.0 software can be seen in Figure 7 and spectrograms 
results voice recording derived from the spectrum of dolphin and 
processed using GIS View 2.7.1 can be seen in Figure 7.

Pictured above is an image of the sound spectrum analysis with a 
length of recording time is 700 ms and the y-axis is the magnitude of 
the resulting frequency spectrum of the data processed (Figure 7).

Spectral data analysis process and the characteristics of an object or 
target in the application of science bioacoustic is usually not separated 
from the aspect of transformation forier and power spectral density are 
used to examine the relationship between the intensity and frequency 
signals [18,19]. Density estimate 1D wavelet whistle of dolphin can be 
seen in Figure 8.

Figure 8 above shows the results of density estimation signal has 
a decomposition different, but the premises the shoulder (top of the 
chart) are shown in the picture to the right with a circled circle is black, 
it can be concluded that the center of the true voice signal is entered is 

(a)                                 (b)                         (c)                             (d)

Figure 5: Set voice recorders, (a) Hydrophone, (b) Headphone, (c) the power supply / 
battery, and (d) laptop for data logging and data processing [17].Figure 5: Set voice recorders, (a) Hydrophone, (b) Headphone, (c) the power 

supply/battery, and (d) laptop for data logging and data processing [17].
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Figure 7: Pictured above is an image of the sound spectrum analysis (Figure 7) with a length of recording time is 700 ms and the y-axis is the magnitude 
of the resulting frequency spectrum of the data processed.
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in the range 14 KHz - 15 KHz. Range of voice signal be same according 
in [20] (Figure 8).

Conclusion
The results of this paper show that the study of passive acoustics 

applied to the science of bioacoustics frequently to mammals and 
biota/other animals can be as a reference or references were highly 
accurate, high accuracy, is not harmful and destructive biota/animals 
to be used as a target, because acoustic method used to record only and 
does not send waves/sound (recording propagation of sound produced 
from a targets).
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