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Abstract – This paper presents a GPRS node which can collect oceanographic data 
from sensors with RS232 interface. The node consists of a buoy equipped with a 
very low cost electronics to collect, store and send information to a remote server 
via GPRS. Usable oceanographic instrumentation is characterized by using a digital 
communication interface with commands. Node has been designed as a comple-
ment to a wireless sensor network (WSN) for monitoring the hydrodynamic param-
eters of the Mar Menor coastal lagoon, situated in the Southeast of Spain. The need 
for this node is able to cover isolated sampling points which are not reachable by the 
nodes of the WSN deployed.
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1. INtrODUCtION
Fig.1 shows the wireless sensor networks necessary for monitoring certain ar-
eas of hydrodynamic interest in the Mar Menor coastal lagoon. The location of 
each sensor node and type is examined and justified in [1].The distribution of 
the sensors, makes it possible to group them according three subnets that use 
zigBee technology based on IEEE 802.15.4. This standard is applicable in situa-
tions that require secure communications, low data rate transmissions and long 
battery life. Figure 1 shows a node (W1) situated far away of the three networks 
deployed. It is 7 km to the nearest node (D4). That node allows monitoring the 
water discharged into the lagoon from the main agricultural water collector of 
the “Campo de Cartagena”. Due to the great distance between it and the other 
nodes, it was decided to communicate the node with the remote data server 
using a GPRS connection. This paper describes the hardware / software architec-
ture of this node (W1), and the structure of the buoy that supports it.

2. NODE ELECtrONIC DESIgN
The core of the GRPS node is the intelligent communications module GE863-
GPS of Telit Communications. This module has the peculiarity of including in 
one device connectivity to the GSM mobile phone network, with GPRS class 10 
data communications. It also includes a GPS receiver (20-channel SIRF-III), a TCP/
IP software stack, a FTP and SMTP client, an embedded interpreter of Python 
language, and non-volatile flash memory to store the developed applications.
The characteristic of data transmission using the GPRS network and the inclusion 
of a TCP/IP protocol stack, allow establishing, on a regular basis, a connection 
between sensor nodes and the data server where is stored and processed the 
information gathered by oceanographic sensors. The use of TCP/IP allows this 
server may be located anywhere in the world, at any distance from the sensors, 

Fig. 1. Deployment of the WSN

Fig. 2. GPRS node and the buoy that supports it

whenever you have a permanent connection to the Internet global network. In 
the same way, the use of the FTP file transfer protocol eliminates the need to 
install special and proprietary software on the server side. As for compatibility 
with GSM networks, the device is quad-band type (850/900/1800/1900 MHz), 
ensuring its use with most GSM operators throughout the world. The Python 
interpreter provides embedded software development and great flexibility to 
add new features or to include support for sensors from other manufacturers. 
System power is provided by a lithium ion battery which is recharged from solar 
cells using a charge control circuit.

The instrumentation to be used with this system must have a RS232 commu-
nications interface with speeds between 300 and 115.200 bps, a communica-
tion protocol through commands, and the ability to work into a state of low 
energy between samples. The duty cycle of the developed application consists 
in sampling the sensor at programmable intervals, storing data in nonvolatile 
flash memory and its subsequent delivery to an FTP server via Internet and GPRS 
access network.
The device remains in a state of low power consumption, to preserve battery 
charge, until it reaches the time set by a timer according to the sampling interval 
required. This causes a software interruption which brings the system to full op-
erational status. At this point, the sensor is ordered to leave their standby mode 
and starts the data sampling. After obtaining these, the node goes back to the 
low consumption mode and starts the record in the GSM network that owns 
the SIM card inserted in the module. If the record is successfully achieved, we 
proceed with the GPRS connection through the appropriate APN. The next step 
is to connect to the global Internet network using TCP/IP and obtaining its own 
IP address. To transmit the data collected provides a bidirectional connection 
to the server resolving the domain name by using DNS and FTP as the transfer 
protocol. If the transfer is successfully completed, the connection is closed and 
the device returns to standby mode until the next cycle. In case of errors, at any 
point in the process, they are stored in a text file and sent on the next successful 
connection or even if it is possible, and the seriousness required, they are sent as 
SMS messages to a mobile terminal. Each cycle, the software monitorize the sys-
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