
Livorno - Italy

1

- October 23-10-2013

Smart solutions for data 
transmission from marine areas

Giuseppe Vinni

ITSLab

COSMEMOS project WORKSHOP



Livorno - Italy

2

- October 23-10-2013

Cosmemos 
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presents on board
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 The ship has different 

telecommunication 

systems for 

communicate to 

Service Centre.

 The C-Box works as 

gateway for all 

communication 

board-land.

 Performs the 

collection of data from 

sensors on board the 

ship and transmitting 

it to the COSMEMOS 

operational centre. 
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●Connection on-

board to C-Box

●VSAT Antenna

● Inmarsat FBB

●Weather Sensors

●GNSS Devices

To the satellite
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● The output data of the sensors can be stored on a logical tree are kept on

the C-box on board or sent directly. While on the ground there there is a

component called C-Station that takes care to align data between the

ground and onboard.

● The system gathers files and NMEA data from sensors for sending to earth

updating to logical a tree structure on the server disk.



Livorno - Italy

6

- October 23-10-2013

Side View of the ship Mega Express II

Plan view of the ship Mega Express II

●These pictures 

shows the ship in 

plan and 

Longitudinal view. 

Are indicated on 

the drawing some 

communications 

equipment 

installed and their 

location on the 

ship.
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 Through NMEA

protocol, the C-Box can 

link to on-board 

instruments:

• Maritime GPS;

• Navigation and weather 

instruments;

• sensors and engine 

monitoring systems.

 It has Communication 

channel switching 

Module.

 Tcp Acceleration mod.

• Mitigate effect

latency
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 COSMEMOS Peripheral System (C-BOX) main features

Existing

Stand-alone BOX

Advanced Features

Manual switching Automatic Switching based on

Least Cost Routing

QoS Dynamic VPN

No-loss Store&Forward

Security Acceleration & Compression

Standard NMEA Open NMEA

Local M&C Centralised M&C

including reports

The implementation of some advanced communications services are carried out by 

use of device to land called C-Station. This device communicates with the c-box 

board through a secure channel.

to enhance and make automatic the 

switching function already available to 

a number of communication channels 

including the integrated GPRS/UMTS 

one;

Dynamic VPN: to allow a secure 

communication framework among the 

vessels and the Service Centre on the 

basis of OpenVPN. An ‘ad hoc’ mechanism 

that allow to set up the VPN only when 

useful data are to be transmitted (e.g. in 

the case of bad marine weather conditions) 

according to the reception of a local or 

remote (i.e. coming from the Service 

Centre) event notification.

TCP/IP acceleration and compression: to 

overcome the so called ‘slow start’ limit of 

TCP/IP stack integrating a ‘congestion 

control’ mechanism based on a PEP 

(Interoperable – Performance 

Enhancement Proxy) algorithm. And to 

reduce the  volume on exchanged data 

both from vessels to the Service Centre 

and vice versa

Open NMEA: to allow the collection of data 

not only from standard navigation 

equipment, but also from ‘innovative’ 

heterogeneous sensors (e.g. GNSS 

sensors);

allow Service Centre operators to monitor 

the status of all the vessels, including 

devices and links status and to perform 

remote configuration and, more in general, 

remote maintenance. 
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 Flow data from the weather 

station:

 532 bytes every 15 

minutes

 GNSS station in Default 

configuration provides:

 a data file every hour with 

a size of 6 Megabytes.

 Amount of data produced by

the GNSS-R sensor:

transmit 10kB of data every 

10 minutes.example data files - weather

example of the contents of the file 

produced by the station GNSS

 The ship has VSAT Communication System with a data transfer rate of 128 kbps.

 Has been installed the terminal Inmarsat a Fleet Broadband 250 (284Kbps) in order 

to increase the bandwidth.

The Umts Modem has been installed as additional bandwidth.
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The C-BOX uses compression techniques eliminating redundancy

of information in the objects to be transmitted, or directly from the

data stream. There are two forms of compression:

 object compression - a compression algorithm is 

applied on the individual objects (files) before they are 

transmitted. A typical example is the compression of 

attachments before they are inserted into an e-mail;

 stream compression - a compression algorithm is 

applied on an entire TCP or UDP stream during 

transmission.

Other Technique of optimization of the channel used by the C-

box is:

 Transmission for differences - in the transmission of a file

will only be transmitted through the differences with that held

by the receiver.
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●We performed laboratory tests on sending and receiving emails 

with attached. The results are shown in the table:

The files with the

extension.JPG,.

dOCX and .EXE

are already

compressed by

the application

that generated

them and thus

have a

redundancy of

information is

much lower than

the normal file as.

TXTThe bytes were counted by examining the sequence 

number field of the TCP connections involved.



Livorno - Italy

13

- October 23-10-2013

C-BOX Multi-Channel Satellite Communication Will allow a seamless

always-on maritime Communication, integrated as well with terrestrial

Mobile communication means.

Technology Strengths Weaknesses

Terrestrial

wireless

Equipment Size

Equipment Cost

Service Price

Bandwidth

Service 

Coverage

Satcom

L-band

Antenna size 

Antenna weight

Service 

Coverage

Service Price

Bandwidth

Satcom

Ku-band

Service Price

Service 

coverage

Bandwidth

Antenna Size 

Antenna Wight

A least cost routing capabilities has been integrated within the C-BOX,

exploiting strengths of available communication means and optimizing

communication costs.
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Satellite Coverage

Inmarsat Fleet BroadBand (FBB)
• diameter antennas: up to 60 cm

• weight antennas: up to 17 Kg

• global coverage, excluding the polar regions

• shared satellite channel

• IP service standards, according to consumption 

[Mbyte]

• IP streaming service: Timed [min]

• voice channel

Amplitude satellite channel

FB150 FB250 FB500

150 Kbps

284 Kbps

432 Kbps

128 Kbps

256 Kbps

-

IP standard

IP streaming 
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THANK YOU

giuseppe.vinni@itslab.it


