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ABSTRACT

The objectives of this research is to find out underwater
information such as water depth and position of the
underwater target using Multibeam and Side Scan Sonar
instruments. These instruments are hydroacoustic instrument
capable for detecting bathymetry and determine the condition
of the sea bottom. In this survey, the data acquisitions are
conducted by using a Multibeam Reson Hydrobat and Side
Scan Sonar EdgeTech 4200. Bathymetric data were processed
using PDS 2000 and a Caris HIPS & SIPS 6.1 software. Side
Scan Sonar Data were processed with SonarWeb and a Caris
HIPS & SIPS 6.1 software. The results of the research are
bathymetry map with depths ranging from 4.07 meters to
58.15 meters and found the multiple objects such as target-
shaped box or square, strap-shaped targets, target-shaped
small bumps, and target objects strapped. The mosaics of
acoustic wave reflection intensity were resulted from the sea
bottom and have been obtained the estimation value of the
highest amplitude from the target shape of frame bridge is
7200-7974 mV and the lowest of the bottom substrate is 258-
454 mV.
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1. INTRODUCTION

Sonar used sound to detect or find objects that are specifically
located in the sea [1]. Multibeam Sonar is an acoustic
instrument that has the ability to perform three-dimensional
mapping of the ocean floor [2]. The water depth measurement
using multibeam instrument are fast and has a high accuracy,
where this can not be done by a single beam echosounder. In
addition to the instrument's ability to perform basic scanning
the seawater with very high accuracy and coverage [3] are
also able to produce information in the form of backscattering
values which can be used to determine the distribution of
seafloor sediment type [4].

Besides, side scan sonar instrument was used in the marine
survey instrument to conduct seabed imaging [5]. Side Scan
Sonar (SSS) is a developed to capable sonar image shows the
two-dimensional surface with the contour of the seabed,
topography, and the target simultaneously. This instrument is
able to distinguish large and small particles making the sea
floor such as rocks, mud, sand, gravel, or basic types other
waters [6]. SSS is used for various applications, such as
detecting the presence of pipelines and submarine cables, the
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detection of shallow seafloor structure, implementation of
dredging, environmental studies, military history, archeology,
fisheries, and mining.

The objectives of this research are to measure seawater depth
and detection of underwater target using multibeam and side
scan sonar respectively..

2. RESEARCH METHODOLOGY

2.1 Time and Location

This research was carried out for 5 months, from March until
July 2012. Data used are raw data from Agency for the
Assessment and Application of Technology (BPPT). Data
acquisition using Reson Multibeam and Side Scan Sonar
Hydrobat Edgetech 4200 conducted on November 29 to
December 8, 2011, located in the Kutai in East Kalimantan,
which is at approximately the Mahakam River Bridge. Data
processing is carried out in the Laboratory of Marine
Acoustics and Instrumentation Department of Marine
Sciences and Technology, Faculty of Fisheries and Marine
Sciences Bogor Agricultural University (IPB) and Laboratory
of Technology Center for Marine Survey, Agency for the
Assessment and Application of Technology (BPPT), Jakarta.
Figure 1 and 2 are a map of the location of the research and
tracking of ship.
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Figure 1. Research Location



Volume 7—- No. 4, June 2014 — www.ijais.org

Figure 2. Research vessel tracking

2.2 Data Acquisition for Multibeam and Side Scan Sonar
Sonar data is corrected for the movement of the ship such as
pitch, heave, roll and heading. The correction is done using
attitude sensors and positioning CodaOctopus F 180.
Multibeam data acquisition was performed using PDS
software 2000 with a transducer connected to a monitor [7].
Side Scan Sonar transducer connected to the portable
hardware, interface and displays with a laptop using operating
system of Windows XP Pro. SSS has a low frequency of 100
and 300 kilohertz and high frequency with 400, 600, and 900
kilohertz and can be operated to detect up to a depth of 2,000
meters. Low frequency to detect objects the size of at least 2.5
meters. The high frequency could monitor the body size of 0.5
meters. While the multibeam reson hydrobat frequency 160
kHz and has 112 beam with a maximum coverage of 200
meters [8].

Sound speed data retrieval measured using Sound Velocity
Profile (SVP). Sound velocity data obtained is useful for
acoustic data correction. This is because the sound waves are
a major factor in the measurement of the depth using
underwater instrument.

2.3 Data Processing for Multibeam
Multibeam data obtained and processed by using Caris HIPS
and SIPS 6.1 shown in Figure 3.
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Figure 3. Data processing of Multibeam
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2.4 Data processing for Side Scan Sonar

Data side scan sonar is obtained in the form of *. XTF and
then processed using Caris HIPS and SIPS 6.1 software
(Figure 4) in order to obtain target image.
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Figure 4. Data processing of SSS
3. RESULTS AND DISCUSSION

Sound velocity profile at this sites measured to reduce the
effect of errors on the data when using multibeam sounding.
During the measurement, the SVP at the sites showed an
increase with increasing depth (Figure 5). The x-axis in the
figure is the propagation of acoustic waves while the y-axis is
the depth measurement.

Figure 5. Sound velocity profile

SVP measurement showed the lowest sound velocity occurs at
a depth of 1 meter , that is equal to 1506.4 m/s and the highest
sound speed of 1507.1 m/s occurred at a depth of 47 meters
and there are fluctuations in the value of the speed of sound at
a depth of 3 meters to 15 meters . In general, the value of the
propagation of acoustic waves at the study site has a smaller
value when compared with the sea surface.

The speed of sound waves in the sea water is influenced by
three factors including temperature, salinity, and pressure [9].
SVP at study sites included in the surface region of the layer.
Surface is a very varied with depths ranging from 0 to 100
meters [9], so that the increase in temperature will increase
the propagation of acoustic waves . SVP in the surface layer



N

region is strongly influenced by the diurnal changes of water
daily and local changes such as heating, cooling, and wind
movement [10]. Heat from the sun causes the upper layers of
the water is warmer than the bottom . These conditions led to
the formation of the mixed layer continues until late afternoon
until the gradient becomes negative SVP.
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Multibeam data processing resulted 2-dimensional of depth
measurement (Figure 6).
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Figure 6. Depth measurement using multibeam

In Figure 6, we explain that the basic topographic survey is
formed in the center of the basin, with the highest depth of the
basin area is 58.15 meters and has the lowest depth of 4.18
meters. The figure above can be shown that the appearance of
blue color gradations, the higher of blue gradation is followed
by higher depth. The position of underwater targets detected
and mosaic of side scan sonar are shown in Figure 7 and 8,
respectively.
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Figure 7. Position of detected underwater target

Figure 9 shows the various underwater target detected by SSS.
This image showed multiple objects such as the frame bridge,
rope, and other identified target.
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Figure 8. Mosaic of side scan sonar data
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Fie 9. Underwater target detected using SSS

Results of Side Scan Sonar data processing has the various
amplitude of underwater target. Highest amplitude value of
the target is followed by a bridge-shaped, frame body, shape
box / square, a small mound-shaped objects, objects strappy,
rope, and bottom substrate (Table 1).
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Table 1. Range of underwater target amplitude using Side

Scan Sonar
No Underwater target Amplitudo
detected range (mV)
1 Framework of the 7200 - 7974
bridge
2 A shaped box 2019 - 2715
3 Strap shaped 1795 - 2490
4 Small mound shaped | 819 - 830
5 Rope 684 - 729
6 Bottom substrate 258 - 454

In Table 1, the highest value of the amplitude of the target is
found for the target framework of the bridge that is 7200-7974
mV and the lowest is the substrate with 258-454 mV. This is
because the magnitude of the intensity of the reflection of
sound from the ocean floor is generally dependent on the
angle of the sound wave, the level of hardness (hardness), the
level of roughness (roughness) seabed, seabed sediment
composition, and sound frequencies used [11]. Sediment grain
size has a greater reflection (backscattering) are more
powerful anyway, sediment density (bulk density) will have a
higher value greater backscattering [4]. Therefore, the harder
objects in the sea bottom resulting the stronger of the
reflection sound. Comparing with previous research [11]-[17],
this value is nearly equal with our research By this research,
underwater objects detection and tracking using Sonar
instruments was possible.

4. CONCLUSION

Results of bathymetric data visualization shows the location
of the research is a type of shallow water with a depth range
of 4.07 meters to 58.15 meters. Results from side scan
detection obtained frame bridge shaped, a shaped box / square
target, strap shaped targets, small mound-shaped target, and
the rope. Value of the intensity from the reflected sound
waves are weakly from sea bottom, caused by the type of
substrate constituent that dominates the bottom waters are
mud . While the results of the calculation of the value estimate
of the target amplitude found the highest values obtained are
from the target frame bridge (7200-7974 mV), followed by
the target shape box / square (2019-2715 mV), the target form
a small mound (1795-2490 mV), the target strappy objects
(819-830 mV), the target shape strap (684-729 mV), and
lowest target forms a rope (258-454 mV). The magnitude of
the intensity from the reflected sound waves from the bottom
of the water depending on the degree of hardness, roughness,
and composition of marine sediments.
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