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ABSTRACT

KEYWORDS: GMDSS, DSC

Many ships travel the seas far from land with so many lives and valuable cargo

on board. Any small problem can be potentially disastrous. Quick Information

and reliable communication systems are very important assets on seas. So Global

Maritime Distress and Safety System (GMDSS) is developed. It is an internationally

agreed-upon set of safety procedures, types of equipment, and communication

protocols used to increase safety and make it easier to rescue distressed ships and

pass on information reliably.

This project is an attempt to understand Global Maritime Distress and Safety

System and implement Digital Selective Calling (DSC) a standard for sending

predefined digital messages via the medium frequency (MF), high frequency (HF)

and very high frequency (VHF) maritime radio systems. DSC is a core part of the

Global Maritime Distress Safety System.
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CHAPTER 1

INTRODUCTION

The aim of this project is to understand the GMDSS and implement Digital Selective

calling(DSC). GMDSS is an internationally agreed set of safety procedures, types

of equipment, and communication protocols used to increase safety on sea. DSC

is a core part of GMDSS. It a standard for sending predefined digital messages and

to send automatic distress alerts in case of emergency. In this project we source

code the predefined messages as per the DSC standards and modulation is done

using FSK.

1.1 Organisation of the thesis

In chapter 2, we begin by introducing GMDSS and explain its basic functions.

Then we discuss the type of Equipment used in GMDSS.

In chapter 3, we begin by introducing the DSC, its general characteristics. Then

we define the DSC standards and look into the technical format of different types

of calls.

In chapter 4, we discuss how to implement DSC and we explain how FSK

modulation and demodulation is done.

In chapter 5, we discuss results of the project.



CHAPTER 2

Global Maritime Distress and Safety System

2.1 Introduction

The Global Maritime Distress and Safety System (GMDSS) is an internationally

agreed upon set of safety procedures, types of equipment, and communication

protocols used to increase safety and make it easier to rescue distressed ships,

boats and aircraft. The system is intended to perform the following functions:

alerting (including position determination of the unit in distress), search and rescue

coordination, locating (homing), maritime safety information broadcasts, general

communications, and bridge-to-bridge communications. It also provides redun-

dant means of distress alerting, and emergency sources of power.

2.2 Basic concept of the GMDSS

2.2.1 Equipment carriage

A major difference between the GMDSS and the previous Wireless Telegraphy

(W/T) and Radio Telephony (R/T) systems is that the equipment to be carried by a

ship should be determined by its area of operation rather than by its size.



2.2.2 Search and rescue

The GMDSS uses modern technology, including satellite and Digital Selective

Calling techniques on the MF, HF and VHF bands enabling a distress alert to be

transmitted and received automatically over short and long distances. The system

allows search and rescue authorities ashore, as well as ships in the vicinity of the

ship in distress to be rapidly alerted to a distress incident so that they can assist in

a coordinated search and rescue operation with the minimum of delay.

2.2.3 Maritime Safety Information

Additionally, the GMDSS provides for urgency and safety communications, and

the dissemination of Maritime Safety Information (MSI) - navigational and mete-

orological information to ships.

2.3 Areas of operation under the GMDSS

Because the different radio systems incorporated into GMDSS have individual

limitations with respect to range and service provided, the equipment required to

be carried by a ship is determined by the ship’s area of operation. The GMDSS

has divided the world’s oceans into four distinct areas. All vessels are required to

carry equipment appropriate to the sea area or areas in which they trade.

GMDSS operational areas:

Area A1: An area within the radiotelephone coverage of at least one VHF coast

station in which continuous DSC (Ch.70/156.525 MHz) alerting and radiotelephony

services are available. Such an area could extend typically upto 30 to 40 nautical
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miles (56 to 74 km) from the Coast Station.

Area A2: An area, excluding Sea Area A1, within the radiotelephone coverage

of at least one MF coast station in which continuous DSC (2187.5 kHz) alerting and

radiotelephony services are available. For planning purposes, this area typically

extends to up to 180 nautical miles (330 km) offshore, but would exclude any A1

designated areas.

Area A3: An area, excluding sea areas A1 and A2, within the coverage of an

Inmarsat geostationary satellite. This area lies between about latitude 76 Degrees

North and South, but excludes A1 and/or A2 designated areas.

Area A4: An area outside Sea Areas A1, A2 and A3 is called Sea Area A4. This

is essentially the polar regions, north and south of about 76 degrees of latitude,

excluding any A1, A2 and A3 areas.

Figure 2.1: GDMSS Sea Areas

2.4 Components of GMDSS

The main types of equipment used in GMDSS are:
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2.4.1 Emergency Position Indicating Radio Beacon

Cospas-Sarsat is an international satellite-based search and rescue system. The

406 MHz Emergency Position-Indicating Radio Beacon (EPIRB), an element of

the GMDSS designed to operate with Cospas-Sarsat system. These automatic

activating EPIRBs, now required on SOLAS ships, commercial fishing vessels, and

all passenger ships, are designed to transmit to alert rescue coordination centres

via the satellite system from anywhere in the world. The GPS incorporated EPIRBs

transmit highly accurate positions (within about 20 metres) of the distress position.

406 MHz EPIRB’s transmit a registration number which is linked to a database of

information about the vessel.

2.4.2 Digital Selective Calling

Digital Selective Calling or DSC is a standard for sending predefined digital mes-

sages via the medium frequency (MF), high frequency (HF) and very high fre-

quency (VHF) maritime radio systems. DSC is used to automate distress alerts,

which allows for faster and more reliable way for signalling distress.

2.4.3 NAVTEX

Navtex is an international, automated system for instantly distributing maritime

safety information (MSI) which includes navigational warnings, weather forecasts

and weather warnings, search and rescue notices and similar information to ships.

A small, low-cost and self-contained smart printing radio receiver is installed

on the bridge, or the place from where the ship is navigated, and checks each

incoming message to see if it has been received during an earlier transmission, or
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if it is of a category of no interest to the ship’s master. The messages are coded with

a header code identified by the using single letters of the alphabet to represent

broadcasting stations, type of messages, and followed by two figures indicating

the serial number of the message.

2.4.4 Inmarsat

Satellite systems operated by the Inmarsat company, are also important elements

of the GMDSS. The types of Inmarsat ship earth station terminals recognized by

the GMDSS are: Inmarsat B, C and F77. Inmarsat B and F77, provide ship/shore,

ship/ship and shore/ship telephone, telex and high-speed data services, including

a distress priority telephone and telex service to and from rescue coordination

centres. Fleet 77 fully supports the Global Maritime Distress and Safety System

(GMDSS) and includes advanced features such as emergency call prioritisation.

The Inmarsat C provides ship/shore, shore/ship and ship/ship store-and-forward

data and email messaging, the capability for sending preformatted distress mes-

sages to a rescue coordination centre.

2.4.5 High frequency

A GMDSS system may include high-frequency (HF) radiotelephone and radiotelex

(narrow-band direct printing) equipment, with calls initiated by digital selective

calling (DSC). Worldwide broadcasts of maritime safety information can also made

on HF narrow-band direct printing channels.

6



2.4.6 Search And Rescue Transponder

The GMDSS installation on ships include one or two Search and Rescue Locating

device(s) called Search and Rescue Radar Transponders (SART) which are used to

locate survival craft or distressed vessels by creating a series of twelve dots on a

rescuing ship’s 3 cm radar display. The detection range between these devices and

ships, dependent upon the height of the ship’s radar mast and the height of the

Search and Rescue Locating device, is normally about 15 km (8 nautical miles).
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CHAPTER 3

Digital Selective Calling

3.1 Introduction

Digital selective calling or DSC is a standard for sending predefined digital mes-

sages via the medium frequency (MF), high frequency (HF) and very high fre-

quency (VHF) maritime radio systems. DSC is primarily intended to initiate ship-

to-ship, ship-to-shore and shore-to-ship radiotelephone and MF/HF radiotelex

calls. DSC calls can also be made to individual stations, groups of stations, or all

stations in one’s radio range. Each DSC equipped ship, shore station and group

is assigned a unique 9 digit Maritime Mobile Service Identity. DSC distress alerts,

which consist of a preformatted distress message, are used to initiate emergency

communications with ships and rescue coordination centres. DSC was intended

to eliminate the need for persons on a ship’s bridge or on shore to continuously

guard radio receivers on voice radio channels. DSC signal uses a stable signal with

a narrow bandwidth and the receiver has no squelch, it has a slightly longer range

than analog signals.

3.2 General characteristics

The system is a synchronous system using characters composed from a ten bit

error detecting code as listed in Table 3.1. The first seven bits of the ten bit code



of Table 3.1 are information bits. Bits 8, 9 and 10 indicate, in the form of a binary

number, the number of B elements that occur in the seven information bits, a Y

element being a binary number 1 and a B element a binary number 0,this is used as

parity check for information bits. The seven information bits of the primary code

express a symbol number from 00 to 127, as shown in Table 3.1. The symbols from

00 to 99 are used to code two decimal figures according to Table 3.2. The symbols

from 100 to 127 are used to code service commands according to Table 3.3.

Each character is transmitted twice in a time-spread mode; the first transmission

(DX) of a specific character is followed by the transmission of four other characters

before the retransmission (RX) of that specific character takes place, allowing for a

time-diversity as in Figure 3.1.

In VHF channels Modulation used is frequency shift keying (FSK) with two

tones 1300 Hz and 2100 Hz, with the sub-carrier being at 1700 Hz, frequency

tolerance is± 10 Hz.The bit rate is 1200 B/s (bit/s).The higher frequency corresponds

to the B state and the lower frequency corresponds to the Y state of the signal

elements.

3.3 DSC call categories

The DSC system supports a number of call categories. These categories mirror the

standard maritime prioritisation of message traffic.

DISTRESS

URGENCY

SAFETY

9



ROUTINE

Distress alerts are automatically addressed to all stations. Urgency, safety and

routine calls can be addressed to all stations, an individual station, or a group of

stations.

3.4 Technical format of call sequence.

The technical format of the call sequence is:

Dot pattern Phasing sequence Call content Closing sequence

3.4.1 Dot pattern and phasing sequence

The phasing sequence provides information to the receiver to permit correct bit

phasing and unambiguous determination of the positions of the characters within

a call sequence. The phasing sequence consists of specific characters in the DX

and RX positions transmitted alternatively. Six DX characters are transmitted. The

phasing character in the DX position is symbol No. 125. The phasing characters

in the RX position specify the start of the information sequence(i.e. the format

specifier) and consist of the symbol Nos. 111, 110, 109, 108, 107, 106, 105 and 104

of Table 3.1, consecutively. The phasing sequence is preceded by a dot pattern for

call initiation.

3.4.2 Format specifier

Format specifier is used to determine the nature of call, and coded according to

Table 3.3. The format specifier characters which are transmitted twice in both the
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DX and RX positions (see Figure 3.1). It is considered that receiver decoders must

detect the format specifier character twice for distress alerts and all ships calls to

effectively eliminate false alerting. For other calls, the address characters provide

additional protection against false alerting and, therefore, single detection of the

format specifier character is considered satisfactory.

3.4.3 Address

For a selective call directed to an individual ship, to a coast station or to a group

of stations having a common interest, the address consists of the characters corre-

sponding to the station’s maritime mobile service identity, the sequence consisting

of characters coded in accordance with Table 3.2.

3.4.4 Category

The category information is coded as shown in Table 3.3 and defines the degree

of priority of the call sequence. For a distress alert the priority is defined by the

format specifier and no category information is included in the call sequence. For

distress relays, distress relay acknowledgements and distress acknowledgements

the category is distress. For safety related calls, the category is urgency or safety.

For other calls, the category is routine.

3.4.5 Maritime Mobile Service Identity

The MMSI is an address assigned to the calling station, coded as indicated in 3.4.3,

is used for self-identification.

11



3.4.6 Message

The messages that are included in a call sequence contain the following message

elements. All message formats are explicitly defined in Table 3.4.

3.4.7 Distress coordinates

Distress coordinates message, consisting of ten digits indicating the location of the

vessel in distress, coded on the principles described in Table 3.2, in pairs starting

from the first and second digits. The first digit indicates the quadrant in which the

incident has occurred, as follows:

Quadrant NE is indicated by the digit 0.

Quadrant NW is indicated by the digit 1.

Quadrant SE is indicated by the digit 2.

Quadrant SW is indicated by the digit 3.

The next four figures indicate the latitude in degrees and minutes. The next

five figures indicate the longitude in degrees and minutes. If distress coordinates

cannot be included, or if the position information has not been updated for 23½ h,

the 10 digits following the nature of distress should be automatically transmitted

as the digit 9 repeated 10 times.

3.4.8 Time

Time message, consisting of four digits indicating the time, coded on the principles

described in Table 3.2, in pairs starting from the first and second digits. The first

12



two digits indicate the time in hours. The third and fourth digits indicate the part

of the hours in minutes. If the time cannot be included the four time indicating

digits should be transmitted automatically as “8 8 8 8”.

3.4.9 Telecommand message

For calls other than distress, telecommand information is passed for subsequent

communication. Telecommand information and consists of 2 characters (first and

second telecommand) coded as shown in Table 3.3. If no information additional

to that conveyed by the first telecommand character is required, then the second

telecommand signal should be symbol No. 126 (no information).

3.4.10 Frequency message

For calls other than distress, Frequency message is passed for subsequent com-

munication. Frequency message may contain two channel or frequency message

elements, each of which always consists of three characters, character 1, character 2

and character 3, indicating the proposed working frequency (in the F1B/J2B mode

the assigned frequency should be used) in multiples of 100 Hz or the channel num-

ber (coded in accordance with Table 3.5) or the ship’s position. The first frequency

element (the RX field) in the call indicates the called station receive frequency and

the second frequency element (the TX field) indicates the called station transmit

frequency. In acknowledgements the RX and TX fields indicate the receiver and

transmit frequency of the acknowledging station respectively.

13



3.4.11 End of Sequence

The End of Sequence (EOS) character is transmitted three times in the DX position

and once in the RX position (see Figure 3.1). It is one of the three unique charac-

ters corresponding to symbol Nos. 117, 122 and 127. Symbol No. 117 is used if

the call requires acknowledgement (Acknowledge RQ), used for individual and

automatic/semiautomatic calls only. Symbol No. 122 is used if the sequence is

an answer to a call that requires acknowledgement (Acknowledge BQ), used for

individual and automatic/semiautomatic calls and all distress relay acknowledge-

ments. Symbol No. 127 is used for all other calls as in Table 3.3.

3.4.12 Error Check Character

The Error check character (ECC) is the final character transmitted and it serves to

check the entire sequence for the presence of errors which are undetected by the

ten-unit error-detecting code and the time diversity employed.

The seven information bits of the ECC shall be equal to the least significant bit

of the modulo-2 sums of the corresponding bits of all information characters (i.e.

even vertical parity). The format specifier and the EOS characters are considered

to be information characters. The phasing characters and the retransmission (RX)

characters shall not be considered to be information characters. Only one format

specifier character and one EOS character should be used in constructing the ECC.

The ECC shall also be sent in the DX and RX positions.

Automatic acknowledgement transmissions should not start unless the ECC

is received and decoded correctly. A received ECC which does not match that

calculated from the received information characters may be ignored if this was

14



due to an error detected in the ten-unit error-detecting code of the information

characters which was correctable by use of the time diversity code.

Table 3.1

15
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Table 3.2

Table 3.3
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(continued)
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Table 3.4: Technical format of call sequence

Distress alerts

Distress acknowledgements

Distress relays

Distress relay acknowledgements
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Urgency and safety calls – All ships

Urgency and safety – Individual calls and their acknowledgements

20



Routine group calls

Routine individual calls and their acknowledgements

n/a-This field is not included in this call.

21



Table 3.5

Table 3.6
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CHAPTER 4

Implementation

4.1 Introduction

In this chapter we discuss how Digital Selective Calling (DSC) feature of GMDSS

is implemented. The system is divided into two parts transmitter and receiver,

which are defined below. Frequency shift keying (FSK) is used to modulate carrier

wave. 1300Hz and 2100Hz are the two tones used with buad rate of 1200 bits/sec.

4.2 Transmitter

In transmitter, Message text is coded to message bits by the encoder as per the DSC

standards mentioned in chapter 3 and coded message bits are modulated onto

carrier wave by the modulator and transmitted.

Figure 4.1: Transmitter



4.2.1 Encoder

Upon initiating the call, the nature of call (distress alerts, distress acknowledge-

ments, distress relays, distress relay acknowledgements, urgency and safety calls,

routine calls) is determined and relevant information characters are sought from

the input as defined in Table 3.4 and the message is translated to information char-

acters as defined in Table 3.3, Error-check character (ECC) is calculated as said in

3.4.12 and added to information characters. Phasing and time diversification is

done by adding DX and RX0-7 phasing characters to information characters for

more redundancy (see Figure 3.1) and is coded to bit sequence as defined in Table

3.1, Dot pattern is prefixed to bit sequence to form message bits, to be modulated

and transmitted as in Figure 4.2.

24



Figure 4.2: Encoder
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4.2.2 Modulator

Here we use FSK system to modulate message bits onto carrier wave. The signals

transmitted for marks (binary ones) and spaces (binary zeros) are,

S1 (t) = A cos
(
2π f1t

)
0 < t ≤ T

S2 (t) = A cos
(
2π f2t

)
0 < t ≤ T

m(t) =


S1(t) i f bit = 0

S2(t) i f bit = 1

The phase of the signal is discontinuous at the switching times. Then the signal

is up-converted to carrier wave frequency by multipling with
√

2 cos
(
2π fct

)
and

transmitted.

Transmitted Signal =
√

2m (t) cos
(
2π fct

)

4.3 Receiver

In receiver the received signal is in passband which is down-converted and then

the signal is demodulated to message bits using synchronous FSK demodulator.

The message bits are then decoded to message text by decoder and displayed to

screen.

Figure 4.3: Receiver

26



4.3.1 Demodulator

In demodulator the received signal is down-converted. Due to the difference in

carrier frequency at transmitter and receiver sides and sampling time instant a

frequency offset and phase offset are introduced to the signal, upon down con-

version this leads to inphase I (t) and quadrature phase Q (t) components. Using

inphase and quadrature phase components timing instant and frequency offset

are determined. The signal is frequency offset corrected and used to determine

message bits.

Figure 4.4: Demodulator

Down conversion

The received signal, R(t) is multiplied with
√

2 cos(2π fct) and
√

2 sin(2π fct) and

passed through low pass filter to get inphase and quadrature phase components

respectively as shown below.

R (t) =
√

2m (t) cos
(
2π fct + 2π∆ f t + φ

)
Let φ f (t) = 2π∆ f t.

R (t) ×
√

2 cos(2π fct) = 2m (t) cos
(
2π fct + 2π∆ f t + φ

)
cos

(
2π fct

)
= 2m (t)

(
cos2 (2π fct

)
cos

(
φ f (t) + φ

)
− cos

(
2π fct

)
sin

(
2π fct

)
sin

(
φ f (t) + φ

))
= m (t) cos

(
φ f (t) + φ

)
+ m (t) G

(
fc
)

where G
(

fc
)

= cos
(
4π fct

)
cos

(
φ f (t) + φ

)
− sin

(
4π fct

)
sin

(
φ f (t) + φ

)
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Low pass filtering is done to eliminate higher frequency components G
(

fc
)

to

get inphase component.

I (t) = m (t) cos
(
φ f (t) + φ

)
R (t) ×

√

2 sin(2π fct) = 2m (t) cos
(
2π fct + 2π∆ f t + φ

)
sin

(
2π fct

)
= 2m (t)

(
cos

(
2π fct

)
sin

(
2π fct

)
cos

(
φ f (t) + φ

)
− sin2 (2π fct

)
sin

(
φ f (t) + φ

))
= −m (t) sin

(
φ f (t) + φ

)
+ m (t) H

(
fc
)

where H
(

fc
)

= cos
(
4π fct

)
sin

(
φ f (t) + φ

)
+ sin

(
4π fct

)
cos

(
φ f (t) + φ

)
Low pass filtering is done to eliminate higher frequency components H

(
fc
)
and

the output is multiplied with -1 to get quadrature phase component.

Q (t) = m (t) sin
(
φ f (t) + φ

)
r (t) = I (t) + jQ (t) = m (t) exp

(
j
(
φ f (t) + φ

))

Timing instant recovery

Since all DSC message signals have dot pattern prefix we use that information to

recover timing instant, I(t) and Q(t) are both multiplied with S1 and integrated

over the symbol duration, square and add them to obtain T1. Similarly I(t) and

Q(t) are both multiplied with S2 and integrated over the symbol duration, square

and add them to obtain T2. Now T1 and T2 are compared to determine the

bit sequence (see Figure 4.5). Then the bit sequence are checked for a partial

dot pattern (example:1010101010), if not found, signals are shifted, if partial dot

pattern is detected then the signals are checked maximum energy detection for the

next bit interval to get best timing instant(see Algorithm 1).
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Figure 4.5: Timing recovery

Frequency offset estimation & correction

Once the timing instant is determined, frequency offset can be estimated using dot

pattern. Since in dot pattern bits are repeated alternately,

m (t + 2T) = m (t)

r (t) = m (t) exp
(
j
(
2π∆ f t + φ

))
r (t + 2T) = m (t + 2T) exp

(
j
(
2π∆ f (t + 2T) + φ

))
= m (t) exp

(
j
(
2π∆ f t + φ + 4π∆ f T

))
K = r(t+2T)

r(t) = exp
(
j
(
4π∆ f T

))
arg (K) = 4π∆ f T

∆ f =
arg(K)
4πT
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Require: I(t), Q(t) and N
1: generate y1(t), a coswave with frequency f1

2: generate y2(t), a coswave with frequency f2

3: initialize check=0 and j=1
4: Loop1:
5: while check , 1 do
6: initialize count=0
7: initialize sum=0
8: checkwave1 = I( j : j + N × 10 − 1)
9: checkwave2 = Q( j : j + N × 10 − 1)

10: generate a sequence Y = y1, y2, y1, y2, y1, y2, y1, y2, y1, y2 · · · · · · (o f lengthN)
11: multiply checkwave1 with Y, integrate the results over symbol duration and

save them in Sum1.
12: multiply checkwave2 with Y, integrate the results over symbol duration and

save them in Sum2.
13: Thr(symbol)= square and add the Inphase(in Sum1(symbol)) and

quadraturephase(in Sum2(symbol))
14: for every symbol do
15: if Thr(symbol) > BitThreshold then
16: count=count+1
17: end if
18: sum=sum+Thr(symbol)
19: end for
20: if count=N then
21: timinginstant=j
22: check=1
23: end if
24: end while
25: initialize privioussum=0
26: for j = timinginstant→ timinginstant + 20 do
27: repeat the steps in Loop1 from 6 to 19
28: if count=N and sum>previoussum then
29: timinginstant=j
30: previoussum=sum
31: end if
32: end for

Algorithm 1: Timing recovery
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For better accuracy, frequency offset value is estimated from arg (K) values

taken over a period(see Algorithm 2). Let the estimated frequency offset value

be f ′ , when the signal is corrected for frequency offset, there will still be residual

frequency offset f ′′ left in the signal.

f ′′ = ∆ f − f ′

rc (t) = r (t) exp
(
− j

(
2π f

′

t
))

= m (t) exp
(
j
(
2π f

′′

t + φ
))

Ic (t) = real (rc (t)) = m (t) cos
(
2π f ′′t + φ

)
Qc (t) = imag (rc (t)) = m (t) sin

(
2π f ′′t + φ

)
Require: timinginstant and r(t)

1: r(timinginstant : timinginstant + 10N − 1) where N is number of bits
2: Ar = angle(r(timinginstant : timinginstant + 10N − 1))
3: Âr = Ar(timinginstant : timinginstant + 10N − 20) − Ar(timinginstant + 20 :

timinginstant + 10N)
4: estimating arg (K) with the help of Âr

5: estimating f ′ using f ′ =
arg(K)
4πT

Algorithm 2: Frequency offset estimation

Demodulation

The frequency offset corrected signal has two components real part Ic(t) and imag-

inary part Qc(t). Ic(t) and Qc(t) are both multiplied with S1 and integrated over

the symbol duration, square and add them to obtain T1. Similarly Ic(t) and Qc(t)

are both multiplied with S2 and integrated over the symbol duration, square and

add them to obtain T2. Now T1 and T2 are compared to determine bit sequence

(see Figure 4.6). The residual frequency offset left in the signal, which is very small

compared to symbol frequency, won’t affect the demodulation since we are using

both inphase and quadrature phase components of the signal (see Algorithm 3).
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Figure 4.6: Demodulation

Require: Ic(t), Qc(t), y1(t) and y2(t)
1: for i= 1→n do
2: k = timinginstant + (i − 1) × 10
3: checkwave1 = Ic(k : k + 9)
4: checkwave2 = Qc(k : k + 9)
5: multiply checkwave1 and checkwave2 with y1, integrate the results over

symbol duration.
6: square and add them to obtain T1
7: multiply checkwave1 and checkwave2 with y2, integrate the results over

symbol duration.
8: square and add them to obtain T2
9: if T2>T1 and T2>BitThreshold then

10: Bit=1
11: else
12: Bit=0
13: end if
14: end for

Algorithm 3: Demodulation
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4.3.2 Decoder

The incoming bit stream continuously checked for dot pattern by dot pattern

detector, if dot pattern is detected then the handle is passed to phasing sequence

detector, if phasing is achieved, format specifier is determined and handle is passed

to specific decoders to retrieve the message (see Figure 4.7).

Phasing is considered to be achieved when two DXs and one RX, or two RXs

and one DX, or three RXs in the appropriate DX or RX positions, respectively, are

successfully received. These three phasing characters may be detected in either

consecutive or non-consecutive positions but in both cases all bits of the phasing

sequence should be examined for a correct 3-character pattern. A call should

be rejected only if a correct pattern is not found anywhere within the phasing

sequence.
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Figure 4.7: Decoder
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In specific decoders for each nature of call(distress alerts, distress acknowl-

edgements, distress relays, distress relay acknowledgements, urgency and safety

calls, routine calls) the first transmission characters, retransmission characters and

Error-check character (ECC) can be determined from received bits since we have

the phasing information and all message formats are explicitly defined see Ta-

ble 3.4. Then we perform parity check on first transmission characters if it fails

we perform parity check retransmission characters, parity checked characters are

stored in information characters. Error-check character (ECC) is calculated from

Dx-transmission characters and rx-transmission characters and validated with re-

ceived ECC as defined in 3.4.12. If it is passed, Information characters are decoded

to message text as defined by Table 3.1 and Table 3.3. The decode message is

displayed on screen.
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Figure 4.8: Distress decoder
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CHAPTER 5

Conclusion

This project is an attempt to understand the GMDSS and implement DSC. As per

the standards defined in chapter 3, we source coded the predefined messages and

then implemented DSC using FSK as discribed in chapter4. This DSC feature

has an ability to send distress alerts automatically in case of emergency with

information about location and time of distress. The message is transmitted twice

with ECC and every infomation character has parity check bits, this leads to a more

reliable communication. The physical layer modulation and demodulation was

done using FSK. Since FSK is used, the signal is more resilient to noise and signal

strength variations but this leads to more bandwidth requirement and less spectral

efficiency. Practical implementation of FSK involves synchronization ( timing

recovery , correction of Carrier Frequency Offset) before symbol recovery. This

system was successfully implemented using WiComm kits at a carrier frequency

of 70MHz. At the receiver, we successfully decoded the message(see Figure 5.1).



Figure 5.1

(a) Transmitted message

(b) Received message
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