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Automatic ldentification System (AlS)

The Automatic Identification System (AIS) is a short-range coastal tracking system currently used on
ships. It was developed to provide identification and positioning information to both vessels and shore stations.

AIS (Automatic Identification System)

Is the mariner's most significant development in navigation safety. This is a digital positional
awareness system operating in the Very High Frequency (VHF) maritime band. Its purpose is to
help identify ships, assist in target tracking, assist in search and rescue operation, simplify
iInformation exchange and provide additional information to assist situational awareness
(International Maritime Organization (IMO), A 29/Res.1106). Originally developed as a collision
avoidance tool to enable commercial vessels to 'see' each other more clearly in all conditions
and improve the helmsman's information about his surrounding environment. AlS does this by
continuously transmitting a vessels identity, position, speed and course along with other
relevant information to all other AIS equipped vessels within range. Combined with a shore
station, this system also offers port authorities and maritime safety bodies the ability to
manage maritime traffic and reduce the hazards of marine navigation.



Automatic ldentification System (AlS)

The range of reception can be variable and is dependent on factors including signal

propagation conditions, sea state, the height of the transmitting and receivir

g anter

the strength of the vessel transmitter. Reception could be as little as 20 na

utical r

na and

iles, or

as much as 350 nautical miles for powerful transmissions during appropriate atmospheric
conditions. In the context of the factors that act to control AIS reception range it is
considered likely that on average a 40 nautical mile reception radius will be achieved by
the AIS receiver network. The same coverage assumptions do not apply to AlS-B which has

a smaller power output with ranges of up to 10 nautical miles




Automatic ldentification System (AlS)

SOLAS requirements

The IMO Convention for the Safety Of Life At Sea (SOLAS) Regulation V/19.2.4 requires
all vessels of 300 GT and above engaged on international voyages and all passenger ships
irrespective of size to carry AlS onboard.

AlS types:

Class A : Mandated for all vessels 300 GT and above engaged on international voyages as
well as all passenger ships.

Class B : Provides limited functionality and is intended for non-SOLAS vessels. Primarily
used for vessels such as pleasure crafts.

AlS operates principally on two dedicated frequencies or VHF channels:
AIS 1: Works on 161.975 MHz- Channel 87B (Simplex, for the ship to ship)
AlS 2 : 162.025 MHz- Channel 88B (Duplex for the ship to shore)



Automatic ldentification System (AlS)

DATA transmitted
- MMSI number
- IMO number

- Name and Call Sign CEURUNOLZ 3

- Length and Beam ¥ rﬂ;‘@ iz =

- Type of ship &5/ 7. 17
- Location of position fixing antenna = T <
- Ship’s position with accuracy indication ks __ S8 <SR-

- Position timestamp (in UTC)
- Course Over Ground (COG)
- Ship’s draughtType of cargo
- Destination and ETA

- Route plan (Waypoints)




Compass

llllllllllllllllllllll






Magnetic Compass
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Can This Ship Feel
he World Turn??



https://www.youtube.com/watch?v=xfnn4HXCy8I

Satellite Compass




Satellite Compass
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Global Positioning System

GPS



WHAT IS THE
DIFFERENCE BETWEEN
GNSS AND GPS?

GNSS
Global Navigation Satellite Systems

it .'-l’ '

GPS
Global Positioning System

P “
31 satellites p
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Galileo ::

24 satellites



Global Positioning System
GPS
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Global Positioning System
GPS
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Global Navigation Satellite Systems
GNSS
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Global Navigation Satellite Systems
GNSS
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Auto Pilot




Auto-Pilot

A uto-Pilot system is considered as one of the most advanced
and technically sophisticated navigational equipment tools on
ships. Auto-Pilot is synchronised with the Gyro Compass to steer
manually input courses, with reference to the gyro heading.
Auto Pilot steers the manually input course by controlling the
steering gear to turn the rudder in the required manner.




Auto-Pilot

10 important points to be considered while operating Auto-pilot system onboard

1. Rate of Turn and Rudder Limits

The method of turn is the most important control of the Auto-Pilot system. The system will use the selected
turn method for course alterations. The user can input the limit of such turn methods, which are as follows

« Rate of Turn

This is the most commonly used turn method. In this method, the user can set a value of turn rate between
1-300 degrees (varies on different models). When turning, the rudder will move as much as it takes to attain
the required turn rate without exceeding the set value. The officer must consider the vessel’'s manoeuvring
characteristics and set a value safe for the vessel.

« Rudder Limits

Rudder limit method allows the user to set a value from 1 degree to the max rudder angle. In this method,
while altering course the rudder will not exceed more than the set limit. Again, the vessel’'s manoeuvring
characteristics should be considered while choosing the rudder value.



Auto-Pilot

10 important points to be considered while operating Auto-pilot system onboard

2. Steering Gear Pumps

Steering gear pumps are used to pump hydraulic oil to actuate the steering gear unit
(RAM) which in turn moves the rudder in the required direction. That means, when more
pumps are running, the rudder will move more swiftly. The number of pumps available varies
as per the steering gear unit.

3. Off Course Alarm

An off-course alarm serves for the purpose of notifying the operator if there is any
difference in the set course and the actual heading of the vessel. The user can manually set
the required amount of degrees, after which an alarm will sound to notify the user that the
set degree of difference has exceeded.



Auto-Pilot

10 important points to be considered while operating Auto-pilot system onboard

4. Manual Mode

The steering controls of the system can be categorised as Automatic and Manual mode. It
allows the ship to be navigated either in Manual mode or Automatic mode by switching the controls.

In Manual Mode, the vessel can be hand steered by using the Follow-Up Helm or a Non-Follow

up emergency tiller. (https://tb.watch/kIEVmA4xgkKw/)

5. Traffic Density

The use of Auto-Pilot is not recommended when navigating in areas with high traffic density,
narrow channels and traffic separation schemes and other restricted waters. The auto pilot may not
be efficient enough to turn the vessel spontaneously while navigating in such areas demanding
swift alterations and manoeuvres to avoid a collision or close quarter situation. If the auto-pilot is
used in such cases, all the steering gear pumps shall be switched on for better rudder response.


https://fb.watch/klEVm4xgKw/

Auto-Pilot

10 important points to be considered while operating Auto-pilot system onboard

6. Speed

The system works inefficiently on reduced speeds. The use of the auto-pilot is not
recommended when the ship is manoeuvring or steaming in very less speed.

The system allows the users to synchronise with the Speed Log to receive feeds on the

ship’s speed. The users should keep a check on the speed log as any error in the log speed will
reflect in the auto-pilot system.

The system also allows the users to manually input the speed, when doing so it is
Important to set a value as close as possible to the actual speed of the vessel.

7. Weather Conditions

Rough weather and hostile sea conditions



Auto-Pilot

10 important points to be considered while operating Auto-pilot system onboard

8. Gyro Compass

The Auto-Pilot system is functionally dependant on the Gyro Compass. If there is any error or fluctuation
in the gyro heading, there will be an equivalent change in the course steered. In worse cases, when gyro fails,
the system will lose track on its heading and will be unable to steer the required course.

In any case of emergency, power blackout or gyro failure the system should be immediately changed
over to Manual mode and use the helm to steer the course using Magnetic compass.

9. Important Alarms and signals
a. Failure or reduction in power alarm
b. Sensor status monitoring

c. Heading monitor

10. Important Limitations



ECDIS

Electronic Chart Display and Information System



ECDIS

Electronic Chart Display and Information System
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Raster Navigation Chart

RNC
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Raster Navigation Chart
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lectronic Navigation Chart
ENC / Vector
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Vector Navigation Chart
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Toolbar Panel

' ECDIS mode: ENC GB vector chart (customized display WGS 1984 Cylindrical ( Mercator)) Planning

Man over board icon

Event icon

Zoom inicon

Zoom out icon

‘ Standard Display icon

Select Area icon

Auto centering icon

New logbook record icon

Logbook icon

Set manual target icon

Target table icon

Target prediction icon

Chart handling icon

Left click: Show/Hide Tide stations
and ocean current

Right click: Tide stations

{ Centre on Ship icon

Left click: Ship properties
Right click: Ship profiles

! Left click: Conning to point,

range and bearing

Right click: Bow to point range
and bearing

Point to point range and
bearing icon

. Left click: New route

Right click: SAR

Route plan icon

Load/Unload objects icon

Weather handling icon

Left click: Show ports
Right click: Port list

* Options icon

Print icon
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Electronic Chart System
ECS
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RADAR

Radio Detection and Ranging




RADAR

Radio Detection and Ranging

A Radar is an instrument that can detect
surrounding objects using radio waves. Thus,
in the maritime world, objects such as ships,
buoys or birds can be detected by Radars. The

use of short-wavelength microwaves allows a
very accurate measurement of the direction in which the object is detected and the

distance at which it is located. In addition to the maritime domain, Radars have many other
applications such as meteorology and aerial surveillance. Radars are also widely used in
everyday life to measure the speed of cars on a road or the speed of a tennis ball on a court

for example.




Carriage Requirement of Radar and ARPA

The Chapter V of SOLAS details the carriage requirement of Radar and ARPA onboard ships

. All ships of 300 GRT and above and all passenger vessels shall be fitted with a 9 GHz Radar
and an electronic plotting aid.

» All ships of 500 GRT and above shall be fitted with an automatic tracking aid to plot the
range and bearing of other targets.

 All ships of 3000 GRT and above, a 3 GHz Radar or a second 9 GHz Radar which are
functionally independent of the first 9 GHz Radar. A second automatic tracking aid to plot
the range and bearing of other targets, which is functionally independent of the first
electronic plotting aid.



ARPAR

Automatic RADAR Plotting Aids SR
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Automatic radar plotting aids are essentially / | g 9
utilized to improve the standard of collision 7. ¢ /) ‘, "‘-,f;‘\
avoidance at sea. Primarily designed as anti- y (’1/ i ' Sy
collision radar, the ARPA technology removed the ’ . P A

chore of plotting targets manually on a reflection
plotter or separate plotting aid. The system is
able to acquire automatically and constantly
monitor number of targets, plot their speeds and
courses, present these as vectors on the display
screen, updated with each sweep of the antenna,
and calculate their closest points of approach to
own ship and the time before that will occur.



http://www.wartsila.com/encyclopedia/term/radar-(radio-detection-and-ranging)
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WHAT DATA DOES ARPA GIVE?

ARP TARGET
No. 16 No. 17

BRG 252.6°T 333.2°T
RNG 3.353NM 2.118NM
T CSE 212.4°T 237.0°T
TSTW 31.5KT 9.4KT
CPA 2.114NM 0.107NM
TCPA -07:46 -25:19
BCR -42.19NM 0.128NM
BCT >-99:59 -26:12

TARGET PARAMETERS MEASURED

BRG : Bearing CPA : Closest point of Approach

RNG : Range BCT : Bow Crossing Time

CSE : course BCR : Bow Crossing Range

SPD : Target Speed TCPA : Time to Closest point of
(Water/Ground) Approach




GMDSS

Global Maritime Distress Safety System



GMDSS

Global Maritime Distress Safety System

Global Maritime Distress and Safety
System (GMDSS) is the internationally agreed-
upon set of safety procedures, types of
equipment and communication protocols used
to increase safety and make it easier to rescue
all distressed ships, boats and aircrafts.

According to IMO (1999) the GMDSS
represents a worldwide network of automated
emergency communications for ships at sea.
SOLAS convention Chapter |V states that all
ocean-going passenger ships and cargo ships
of 300 gross tonnage and upwards are required
to carry radio equipment that conforms to
international standards.
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A1 - 20-30 nautical miles from coast station.

A2 —100-150 nautical mile from coast station,
except Area A1.

A3 — appr. 70°N and 70°S, except Areas A1 and A2.

A4 — is beyond all other ones; it includes the Polar
Regions, North and South of about 76 degrees of
latitude.

| ScaArca2
| ScaArca3

! Sca Arca 4





https://www.youtube.com/watch?v=6O1Hf_gkD9c

GMDSS

Equipment requirements

VHF
MF/HF
NAVTEX
INMARSAT
NAVTEX
EPIRB
SART

GMDSS equipment requirements in torce for all passenger ships in internarional trade as well as cargo ships of

3(M) gt and upwards in internacional trade:

(SOLAS 1974, as amended, chaprer IT" and IMO) resolution A.702(17}))
Equipment Al A2 A3 Inmarsat A} A4
solution HF
solution
VHF with DSC X X X X X
DSC warch receiwver channel 700 X X X X X
MF telephony with MF DSC X X
DSC watch recetver MF 21875 kHz X X
[nmarsac ship earth stanon with EGC receiver X
ME/HF telephony with DSC and NBDP X X
DSC watch recetver MF/HF X X
Duphicated VHF wich DSC X X X
Duplhicated Inmarsatr SES X X
Duplicated MF/HF telephony with DSC and NBDP X
NAVTEX recewver 518 kHz X X X X X
EGC recerver x! x! X X
Float-free satellite EPIRB X X X X X'
Radar mansponder (SART) X X X X X
Hand-held GMDSS VHF ansceivers X X X X X
For passenger ships the following applhies from 01.07.97
“Distress panel” (SOLAS regulanons IV/6.4 and 6.6) X X X X X
Automatic updanng of posmon to all relevant X X X X X
radiocommunicanon equpment (regulanon IV/6.5).
This also apphes for cargo ships from 01.07.02
(chaprer IV, new regulation 18)
Two-way on-scene rdiocommunicaton on 121.5 and X X X X X
123.1 MHz from the navigating brndge (SOLAS regulanon
(V/7.3)

- Outsnde NAVTEX coverage area.

( ATy ships between 300 and 500 gt | see. C AR shirps of 500 gt and spwards and passenger shaps: 2 sets,

“+

( sargo ships between 300 and 500 go: 2 sees. Cargo shaps of 500 gt and upwands and passenger ships: 3 sees.

F Innnarkat-E EPIR B cannoe be utilized in sea area A4.




Marine VHF Radio

VHF means very high frequency
and is an important component of
marine mobile radio service which is
used for sending a distress message by
seamen. Marine VHF Radios are two-way
communicators that transfer and receive
messages to and from the responding
station. It has a VHF antenna which
transmits high-frequency waves,
measured in MHz. VHF radio can range
up to 30 nautical miles if the antenna is
high enough.




NAVIEX

Navigational Telex

NAVTEX, an acronym for navigational telex (navigational text messages) is a device
used on-board the vessels to provide short range Maritime Safety Information in coastal
waters automatically.

It can be used in ships of all types and sizes. The area covered by NAVTEX can extend
as far as 400 nautical miles from the broadcast station. A NAVTEX receiver onboard prints
out navigational and meteorological warnings and forecasts as well as urgent Marine Safety
Information to ships.

It forms a vital element of the Global Maritime Distress Safety System (GMDSS). NAVTEX
uses the feature of radio telex or Narrow Band Direct Printing (NBDP) for the automatic
broadcast of information.


https://www.marineinsight.com/marine-navigation/18-important-points-deck-officers-must-consider-in-coastal-and-congested-waters-coastalcongested-waters/
https://www.marineinsight.com/marine-navigation/18-important-points-deck-officers-must-consider-in-coastal-and-congested-waters-coastalcongested-waters/
https://www.marineinsight.com/maritime-law/an-introduction-to-gross-maritime-distress-safety-system-gmdss/

NAVIEX

Navigational Telex

The NAVTEX works on a frequency of 518 kHz in the medium frequency band. 490 kHz

frequency is also used by some countries for broadcasts in the national languages, also
known as national NAVTEX.

Where medium frequency reception is difficult, transmissions are made on 4209.5 kHz.
The default setting in a NAVTEX is 518 kHz. The entire world is divided into 21 areas known as

NAVAREAS (including 5 areas recently introduced for the Arctic region) for the purpose of
distributing this information.



Type of Messages

The NAVTEX receives the following kind of messages

« | =0Omega Messages

« J=SATNAV Messages (GPS or GLONASS)

C =lce Report » K = Other electric navigational aid system
MSG.

E = Meteorological Forecast .

F = Pilot Messages « MtoU & Wto Y =Reserve

G = AIS Messages (Decca MSG.) < V Notice to Fisherman
H = Loran C MSG. - Z=No Message on hand
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Arctic NAVAREAS Nos XVII, XVIil, XIX and XX have been agreed and are expected to become operational in 2012



