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Abstract
Ocean Bottom Seismometers (OBSs) are equipments designed to 
measure the seismic marine activity of the seabed. These vibrations 
arise from seismic movements of the plates or from natural or arti-
ficial excitations. To acquire these data, the OBS incorporates two 
types of sensors, a geophone with three orthogonal axes to record 
ground vibrations, and a hydrophone to record the vibrations from 
the water column. For that, we designed an appropriate structure 
and the electronic system, and then the relevant tests have been 
performed with satisfactory results. 

I. INTRODUCTION
The OBS systems are sensitive to the motions of the ocean floor, 
which hold key information in order to study offshore seismicity 
and to explore the Earth’s interior. In a seismic survey, a series of 
OBSs are placed on the seabed of the area under study, where 
they record either natural seismic activity or acoustic signals 
generated by compressed air-guns on the ocean surface. Sig-
nal recordings are subsequently used to model both the earth-
quake locations and the crustal structure [1] [2]. To acquire these 
data, the OBS incorporates two types of sensors, a geophone 
with three orthogonal axes to record ground vibrations, and a 
hydrophone to record the vibrations from the water column.
In general, these equipments are formed by a main waterproof 
structure, two sensors (geophone and hydrophone) to capture 
the data, the release system to leave the ballast and start the 
ascent to the surface, the storage data system which includes 
the control electronics, the power supply with its NiCd batter-
ies, and finally a radio frequency transmitter system and a xe-
non flasher system (for night recovery) to find the OBS after the 
ascent.
To be precise, our OBS structure is made of nylon with two 
crystal spheres for buoyancy and two pressure cylinders made 
specially to stand the water pressure up to 6000 m. These cylin-
ders are specially made to incorporate the electronic and power 
systems inside. The designed OBS free fall and rise velocity are 
rated at 1 m/s approximately [3]. Figure 1 shows the OBS frame 
that has been built.

II. INSTRUMENT SENSORS
The geophone is responsible for converting the signals pro-
duced by the physical movement of the ground vibrations to 
variations of differential voltage. This voltage is captured by the 
data acquisition card (analogue-to-digital). The OBS geophone 
that has been used is a device designed with three sensors SM-6, 
with a sensitivity of 28.8 V/ms-1 [4]. The hydrophone transforms 
the acoustic vibrations transmitted by the marine environment 
to variations of voltage, as the geophone. These signals are used 
for additional information on the marine environment. In this 
case, the OBS includes a Hightech hydrophone HTI-90-U with a 
sensitivity of 1778 V/Bar.

III. THE ACqUISITION SYSTEM
The electronic system incorporated in the OBS, is composed 
by four main parts. The data acquisition module is the first one, 
which also does the conversion from analogue-to-digital. The 
second module is the power system that regulates the battery 
voltage to the necessary level for the system. The third is the 
clock generation module, with a low drift frequency. Finally, the 
fourth module is the microprocessor board, where the system is 
managed and the data is stored. Figure 2 shows the hardware 
used for the OBS.

(above)   Figure 2.  Acquisition system of the OBS

(left)   Figure 1.  Ocean Bottom Seismometer (OBS)
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The acquisition module can be divided into three main blocks, 
next to the input is the signal amplifier, then the signal is modu-
lated and finally it is filtered and sent to the main module. In 
the first part, the board acquires the signals from the geophone 
and the hydrophone for amplification to the appropriate level 
of work and to be further processed by the rest of the blocks. In 
the second block, the signal is digitized to be treated by the final 
block [5]. In the third module, the acquired data are filtered and 
sent through the SPI communication protocol (serial peripheral 
interface).
In the case of the power module, the microprocessor needs a 
voltage of 3.3 V, and the converter A/D needs 3.3, 2.5 and -2.5 V. 
The 3.3 V are important to be generated independently so as to 
avoid interferences between signals, especially for the acquisi-
tion and conversion module where better noise requirements 
can be obtained. The input source consists of a packet of batter-
ies which provides a 3.6 V.
The clock board generates a 125 Hz frequency to be converted 
later into a frequency of 32.768 MHz. This electronic board is of 
Seascan inc. with model SISMTB v.4.0 [6]. The different gener-
ated frequencies are used in the acquisition board to the sample 
rate signal and the frequency of the RTC (Real Time Clock) of the 
system. 
Finally, the fourth module is the microprocessor circuit, which is 
created with a multilayer board. At the same time, it has a SRAM 
memory, a Compact Flash port to store data, GPIO connector 
and a serial port to communicate with the other peripherals or 
modules. This microprocessor can work in low power consump-
tion and it can work in a low frequency of clock [7].

IV. RESULTS
To validate the electronic system, we connected all modules 
and injected a know signal to be captured by the acquisition 
card. Then, the equipment digitalized and stored these signals 
to the Compact Flash card. To determine if the process is correct, 
we extract the information file to a computer, and then through 
a program in Matlab we represent it in a graph. In the next fig-
ure, we have two graphs with the signal of two channels. In both 
we have a voltage of 0.05 Vpp and 5Hz but the channel 1 is am-
plified to 8 and the channel 2 is amplified to 64.

On the other hand, we do an acquisition of information about 
the power consumption of system and it reveals that system 
uses about 840 mW. The laboratory tests has been done with a 
sampling frequency of 250 Hz and with the four channels of the 
acquisition board activated.

V. CONCLUSIONS
The OBS equipment designed to obtain the seismic marine 
data accomplished the specification required. We affirm that 
the system can work continuously with a sampling frequency 
of 250 Hz for an oceanographic campaign of about 6 months. 
In this system, it works simultaneously with three channels by 
the geophone and one channel by the hydrophone, and all this 
with a resolution of 24 bits. The hardware and the software have 
been designed and tested, getting the corresponding results 
in the lab, as can be seen in the results section. The datalogger 
designed by the research group is ready to be tested in oceano-
graphic campaigns. 
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Figure 3.  Results of an acquisition in the lab. Channel 1 in left and channel 2 in right
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