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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MARITIME NAVIGATION AND RADIOCOMMUNICATION
EQUIPMENT AND SYSTEMS -

Shipborne radar -
Performance requirements, methods of testing
and required test results

FOREWORD

1) The Intg¢rnational Electrotechnical Commission (IEC) is a worldwide organizatiq
all natjonal electrotechnical committees (IEC National Committees).
internafional co-operation on all questions concerning standardization in t

mprising
romote
fields. To

this en¢l and in addition to other activities, IEC publishes International\Standatds i pdcifications,
Technidal Reports, Publicly Available Specifications (PAS) and e 2 b as “IEC
Publication(s)”). Their preparation is entrusted to technical committées; a \Nati ommitteg interested
in the [subject dealt with may participate in this preparatory N ' rnmental and non-
governthental organizations liaising with the IEC also participate i is™p ioQ. collaborgtes closely
with the International Organization for Standardization (I i onditions detérmined by
agreemlent between the two organizations.

2) The fornal decisions or agreements of IEC or technic grly as possible, an ifternational
consengus of opinion on the relevant subjec ee has representatipn from all
interested IEC National Committees.

3) IEC Puplications have the form of recommendati uSe and are accepted by IHC National
Commiftees in that sense. While all reasonfable effort are_made to ensure that the technical confent of IEC
Publicafions is accurate, IEC cannot be held ponsiie Yor the way in which they are used |or for any
misintefpretation by any end us %

4) In ordef to promote internati C>Nationgl ommittees undertake to apply IEC Hublications
transpafently to the maxi ibleN i i i icati . divergence
betweep any IEC Publicatie ndicated in
the lattgr.

5) IEC pr ible for any
equipmpe

6) All users should ens

7) No liabllity shall xperts and
membefs of damage or
other d fees) and
expens other IEC
Publi

8) Attentign A S lications is
indispepsableforthe correct application of this publication.

9) Attentign disrdrawn~o the possibility that some of the elements of this IEC Publication may be thg subject of
patent lighfs. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 62388 has been prepared by IEC technical committee 80: Maritime

navigation and radiocommunication equipment and systems.

This standard replaces all the IEC 60936 (radar) and IEC 60872 (plotting) series of standards.
Contents from the previous radar series (IEC 60936-1, IEC 60936-2, IEC 60936-3 and
IEC/PAS 60936-5) and plotting series (IEC 60872-1, IEC 60872-2 and IEC 60872-3) of

standards have been included as appropriate in this standard.

This standard supports the new IMO performance standards for shipborne radar, R
MSC.192(79) adopted by the IMO in December 2004. Resolution MSC.192(79) super

esolution
sedes all

previous IMO resolutions relating to radar and plotting, including IMO Resolutions A.278(VIIl),

A.477(XIl) and MSC 64(67) Annex 4.
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The text of this standard is based on the following documents:

FDIS Report on voting
80/494/FDIS 80/504/RVD

Full information on the voting for the approval of this standard can be found in the report on

voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
The committeehas decided-that the contents of this publicationwi emAin Une
the mainfenance result date indicated on the IEC web site under "http™Ww
the data felated to the specific publication. At this date, the publicati

* reconffirmed,

* withdfrawn,

+ replaged by a revised edition, or
*+ amended.

A bilingugl version of this publication may be issued

S

.lec.ch" in
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MARITIME NAVIGATION AND RADIOCOMMUNICATION
EQUIPMENT AND SYSTEMS -

Shipborne radar —
Performance requirements, methods of testing
and required test results

1 Scope

This Inte)
methods |of testing and required test results conforming to performan
to those ddopted by the IMO in Resolution MSC.192(79).

irements,
t inferior

(MSC.19p/2) The radar installation, in addition to meeting the
in resolution A.694(17) and the related general standard, |IEC
performapce standards of MSC.192(79). When a requirem

IEC 60945 the requirement in this standard takes precedence:

s set out
with the
is diffefent from

All text ir] this standard with wording identical to thatfi ionMSC.192(79) |s printed
in italics| Reference to MSC.192(79) i i gnt clause as indicated in
brackets) for example (MSC.192/4.2.3). < soldtion MSC.192(79) may be
split and [the requirements in this case are ad

(MSC.192/5) The design and perform ould be based on user reqqirements

and up-tg-date navigationghtechnolog S dé effective target detection Within the
safety-relevant environmé i situation
evaluation.

(MSC.19p/1) Th llision by
providing an in@i dce craft,
obstructipns and ha br should
provide the i { ibnal data
derived ff

The inted gdar. The
capabilit} er vector
chart infd .|Radar is
a technology. t should be applied together with other sensor information applicable for the

task in harnd.

NOTE Radar is a system and its performance is a factor of all of its component parts. The type test should include
the radar sensor, ancillary units and display, complete with its processing and presentation display. All of these
component parts contribute to the requirements and approval to these radar standards. Other navigational systems
and equipment that provide radar and/or target tracking functions, should comply with the relevant clauses of this
standard according to the guidelines in Annex A. A navigation display or INS may be approved as part of a radar
system when tested with the specific radar sensor and relevant ancillary units. Where the intended application for a
navigation system is for collision avoidance, as a minimum requirement, the radar image should always be
presented, together with the relevant functionality and performance as described in Annex A.

1.1 Purpose

(MSC.192/1) The radar, when combined with other sensor, or reported information (for
example AIS), should improve the safety of navigation by assisting in the efficient navigation
of ships and protection of the environment by satisfying the following functional requirements:

— in coastal navigation and harbour approaches, by giving a clear indication of land and
other fixed hazards;
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— as a means to provide an enhanced traffic image and improved situation awareness;

— Iin a ship-to-ship mode for aiding collision avoidance of both detected and reported
hazards;

— in the detection of small floating and fixed hazards, for collision avoidance and the safety
of own ship; and

— in the detection of floating and fixed aids to navigation.
1.2 Application of these standards

(MSC.192/2) The Performance Standards defined by MSC.192(79) shall apply to all shipborne
radar installations used in any configuration mandated by SOLAS independent of the type of
ship, frequency band in use and the type of display, providing that no spm requirements
are spedified 1m Table T and that additional requirements for speciiig (classes_ol ship (in
accordarice with SOLAS Chapters V and X) are met. e\
(MSC.192/2) Close interaction between different navigation equj : }akes it
essentiallto consider this standard in association with other relé 10O ndards.

This starldard applies to radar systems, navigation syste N ion 8quipment which
have the| task of target detection and collision avoid AR i Y which ¢ombines
these tagks and meets all of the requirements in thig is re d as a radaf system.
In suppoft of the Collision Regulations, all available me d to enhancg¢ the role
of radar for safe navigation and collision_avoida all, where
practical,| observe the requirements <of the ¢ & Drs. This
standard|also provides guidelines and igational
displays pupporting the tasks of target btion and
position 1 i

The sucdessful integraticn o it > demands
that the fadar equipme ignment of

s“and gyro. Failure to align these pgdrameters
er information and may detract from thg purpose
equirements to provide for these alignmgnts.

heading($), system ind
may cauge unac t
of integrgtion. T

NOTE WHi msNemain cempatible with radar beacons, SARTs and radar enhancgrs, S-band
systems ar i to\harpess Xew radar fechnology which may not be compatible with those devicgs. All tests

(or their epui } ndard apply to both non-coherent (for example conventional-based |radar) and
coherent rg

This sta e testing of all SOLAS shipborne radar equipment. Individual
equipmeJ\t may tested for a specific category of vessel. Table 1 provides a summary of the
categorigs~and basic differential capabilities for each category. The category should be
indicated on the type label of the main radar electronics unit and on the related Certification of
Test. Equipment approved for high speed applications should include a suffix H (for example
CAT 1H) and equipment approved with a chart option should include a suffix C (for example
CAT 1HC).

(MSC.192/5.3.1.1) Recognising the high relative speeds possible between own ship and
target, the equipment should be specified and approved as being suitable for classes of ship
having normal (<30 kn) or high (>30 kn) own ship speeds (100 kn and 140 kn relative speeds
respectively).

The additional characteristics for equipment qualified to be approved for HSC and/or for chart
radar are identified in this standard. For example, HSC equipment should be compatible with
own ship speeds of up to 70 kn, should be capable of tracking targets with a 140 kn relative
speed and should operate between latitudes of 70 °N and 70 °S.
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A chart radar should conform to all the requirements of Clause 11
References are made to IEC 61174 (ECDIS) for specific and standalone chart functionality.

in this standard.

Table 1 — Performance requirements for categories of ship/craft for SOLAS V

Category of ship/craft

CAT 3 CAT 2 CAT 1
Size of ship/craft <500 gt 500 gt to <10 000 gt All ships/craft
and HSC<10 000 gt =210 000 gt
Minimum operational display area diameter | 180 mm 250 mm 320 mm

Minimum display area

195 mm x 195 mm

270 mm x 270 mm

340 mm x 340 mm

Auto acquisit

on or targets

Yes

N
Minimum acquired radar target capacity 20 30 /\< Q@\
Minimum_act|vated AIS target capacity 20 30 Q \ N >
Minimum slegping AIS target capacity 100 150 /\ \ \2{)0\

Trial manoeu

vre

Yes

NOTE The

2 Norm

The follo
For dateq
of the ref

IEC 60945,
requiremp

IEC 6116
Digital in

IEC 6117
chart dis
methods

ative references

2 (all parts),
erface

IEC 619
Shipborn

wing referenced documents
references, only the edition
erenced document (including 3

vVoyage data recorder (VDR) —

brocessing capacity of AIS information should be in accw o 5\\)

plication

of this dpcument.

references, the latept edition

General

Flectronic
rements,

jement —

Maritime navigation and radiocommunication equipment and slystems —
Performance requirements — Methods of t;Kting and

required test results

ISO 9000, Quality management systems — Fundamentals and vocabulary

ISO 9241-8, Ergonomic requirements for office work with visual display terminals (VDTs) —
Part 8: Requirements for displayed colours

ISO 9241-12, Ergonomic requirements for office work with visual display terminals (VDTs) —

Part 12: Presentation of information

ISO 13406-2, Ergonomic requirements for work with visual displays based on flat panels —

Part 2: Ergonomic requirements for flat panel displays

ISO 80416-4, Basic principles for graphical symbols for use on equipment — Part 4:
Guidelines for the adaptation of graphical symbols for use on screens and displays (icons)
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ITU-R Recommendation M.628-4:2006, Technical characteristics for search and rescue radar
transponders

ITU-R Recomendation M.824-3:2007, Technical parameters of radar beacons (racons)
ITU-R Recommendation M.1176:1995, Technical parameters of radar target enhancers
IHO S-52:1996, Specifications for chart content and display aspects of ECDIS

IHO S-52 Appendix 1:1996, Guidance on updating the ENC

IHO S-52 Appendix 2:2004,_Colour and symbaol specifications for ECDIS N

IMO SOL
IMO Res t forming
part of plectronic
navigatio

IMO Reg
informati

play and
Annex 4)

IMO Re formance

standard

IMO Repolution MSC.112(73), e global

positioning system (GPS)

IMO Resplution MSC.
related infformation on

vigation-

IMO Resplution ent

IMO SN/
and abbr

Is, terms

CIE 15:2]

VESA-20

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

3.1

activated AIS target

target representing the automatic or manual activation of a sleeping target for the display of
additional graphically presented information. The target is displayed by an “activated target”
symbol including a vector; the heading;, and the ROT or direction of turn indication (if
available) to indicate initiated course changes

3.2
acquisition of a radar target
process of acquiring a target and initiating its tracking
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3.3

activation of an AIS target

activation of a sleeping AlS target for the display of additional graphical and alphanumerical
information

3.4

acquired radar target

automatic or manual acquisition initiates radar tracking. Vectors and past positions (if
provided) are displayed when data has achieved a steady state condition (after 1 min)

3.5

automatic identification system

AIS AN

Automatit Identification System which complies with the requireme o) Il\Nesolution

c |/
MSC.74(69) Annex 3 and IEC 61993-2

3.6
AIS target
target geperated from an AIS message

3.7
associated target
target sirhultaneously representing a tracked ta
parametgrs (for example position, co

ing similar
gorithm

3.8
acquisition/activation zone
zone set
and activiate reported Al

gr targets

3.9

azimuth4stabilised
heading eferenQ@» D
the raday display
bearing s

ship’s gyro, is used to orientate the heading line on
the CCRP to own ship’s referenced heading on the

3.10
bow crossi
BCR/B
measurem

3.11

cardinal lpoints (compass)
0, 090, 180, 270 compass points

3.12

consistent common reference point

CCRP

location on own ship, to which all horizontal measurements such as target range, bearing,
relative course, relative speed, closest point of approach (CPA) or time to closest point of
approach (TCPA) are referenced, typically the conning position of the bridge

3.13

closest point of approach/time to the closest point of approach

CPA/TCPA

distance to the closest point of approach (CPA) and time to the closest point of approach
(TCPA). Limits are set by the operator and are related to own ship
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3.14

course

direction in which the ship is moving or intended to move, expressed in degrees from North,
usually from 000° at north, then in a clockwise direction through 360°

3.15

course over ground

COG

direction of the ship's movement relative to the earth, measured on board the ship, expressed
in angular units from true north

3.16

course through water
CTW
direction| of the ship's movement through the water, defined by,
meridian|through its position and the direction of the ship's move
expressed in angular units from true north

een the
water,

3.17
course-yp
C-up
azimuth- vn ship’s
course o ntinue to
point from the CCRP to own ship’s ref 2 vn ship’s
heading g rds from
the CCR ~ or autonpratically) to reflect the course
alteration

3.18
dangeroyis target

target whose predicteq
respectiv

ator. The

3.19
default
predefing

3.20
ECDIS
Electroni
A.817(19

esolution
4

3.21
ECDIS display base

level of information which cannot be removed from the ECDIS display, consisting of
information which is required at all times in all geographic areas and all circumstances. It is
not intended to be sufficient for safe navigation

3.22

ECDIS standard display

level of information that should be shown when a chart is first displayed on ECDIS. The level
of the information it provides for route planning or route monitoring may be modified by the
mariner according to the mariner's needs

3.23

electronic navigational chart

ENC

database standardised as to content, structure and format according to relevant IHO
standards and issued by, or on the authority of, a Government
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3.24

electronic position fixing system

EPFS

position fixing system using electronic means

3.25
electronic range and bearing line
ERBL

electronic bearing line carrying a marker, which is combined with the variable range marker,

used to measure range and bearing from own ship or between two objects

3.26
EUT

equipme||1t under test

3.27
evaporafion duct
low lying|duct (a change in air density) that traps the radar ene
to the sea surface. Ducting may enhance or reduce radar

3.28
exclusioh zone

area whi¢ch may exclude the automatic acquisitiq
automati¢ activation of sleeping AlS tafge

d and course iti

3.29
ground stabilisation

display mpode in which spe
track inpuit data, or EPFS,

3.30
heading

horizontdl direc@va
from a reference dir

3.31
heading|lin

graphic line opn ar res ion drawn from the consistent common reference po

bearingéc i e heading of the ship
3.32
head-up
H-up

feferred to the ground, usin

s\pointing at any instant, expressed in ang

tes close

bress the

g ground

Li/lar units

int to the

presentation mode which is orientated “up” toward the top of the bearing scale. Radar echoes
and tracked targets are shown at their measured distances and moving in a direction relative
to own ship’s heading. In head-up, the top of the bearing scale shows 000 degrees. Target
trails are relative. It is possible to have an azimuth stabilised head-up mode where the top of
the bearing scale shows own ship’s heading. In this case, target trails may be true or relative

3.33

high speed craft

HSC

vessels which comply with the definition in SOLAS for high speed craft

3.34
icon
graphic that provides or signifies a control function capability
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3.35

integrated navigation system

INS

navigation system which complies with the requirements of Annex 3 to IMO resolution
MSC.86(70) and IEC 61924

3.36
latency
delay between actual data received by the equipment and the presentation or use of that data

3.37

lost AIS target

target symbaol representing the last valid position of an AlS target hnfnrnm)n\hann’nﬁon of its
data wag lost, or its last dead-reckoned (DR) position. The target is djsplay db\a“/ost AIS
target” symbol

3.38
lost tracked target
one for which target information is no longer available dug obscured signals.
The targpt is displayed by a “lost tracked radar targe nown |or dead-
reckoned position

3.39
maps/nayigation lines
operator |defined or created lines to indicate
of any arpa important for navigation

els, tha gparation schemes of borders

3.40

menu
area of display that is allosated\to the inte ive thsplay and operation of a structufed menu
for the s¢lection and e j ers, data and commands. The menu display,

when selected, is ffpi or the whole, data display
3.41

navigation situatj
broad an pe of navigation that is planned or being conduycted, for
example S approach, confined waters, restricted, docking/manoeyvring

3.42
non-vol
memory whi

equipmeT

data when it is not provided with power and removed from one
nd fitted to another equipment or module

3.43

north-up

N-up

azimuth-stabilised presentation in which north on the bearing scale remains fixed vertically
above the CCRP. The heading line points from the CCRP to own ship’s referenced heading
on the bearing scale, and the bearing of any target on the display is measured from north.
Such a bearing is commonly referred to as a true bearing when the heading reference input
comes from a gyro aligned with true north

3.44

operational display area

area of the display used to graphically present chart and radar information, excluding the user
dialogue area. On the chart display this is the area of the chart presentation. On the radar
display this is the area encompassing the radar image
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operational mode
primary function of the presentation selected by the user, for the task at hand or navigation

situation,

3.46
past pos

for example radar, chart, conning

itions

equally time-spaced past position marks of a tracked or reported target and own ship. The
past positions’ track may be either relative or true, and may apply to tracked radar targets or
AIS targets

3.47

presentation mode /AN

result of
example

3.48

protecte
one whic
or a switc

3.49

radar
abbreviaf
determin

3.50
radar be
navigatio

3.51

RCS
determin
target

3.52
radar d
probabili
thresholq

radar crass-se

he combination of user selected parameters that affect the di y inw
azimuth orientation, motion, stabilisation, chart projection

d menu
h is not easily accessed by the user and access p
h

acon

bs the powe

3.53

ation, for

password

lows the

PS

signal to

jent on a

detection

radar display

module o

3.54

f a radar system, consisting of the presentation hardware

radar echo
signal reflected by a target to a radar antenna that appears in the radar video signal and radar

image

3.55

radar image
plan view of the radar video in range and bearing

3.56

radar presentation
display of a radar image together with related alpha-numeric and graphical information
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3.57

radar system

entire content and functionality of a system necessary to meet the requirements of this test
standard

3.58

radar target

object, fixed or moving, which is detected or detectable by a radar system and has a motion
determined by successive radar measurements of range and bearing. A radar target is
derived from video signals provided by the radar sensor (transceiver) and which appears in
the radar image

3.59 /AN

radar video
signal produced by a radar receiver as a result of radar echoes returpe

3.60
radar tanget enhancer

electroni¢ radar reflector, the output of which is an ampli
pulse without any form of processing except limiting

Re received radar

3.61
range ingdex delay

delay provided at the start of a rad
contents [to effectively be suppressed a

ar signal

3.62
rate of turn
ROT
change df heading per time

3.63
referencp targQ
symbol ipdicating™hd

mark) is ysed as 5

acked stationary target (for example a navigational
3 Yhe ground stabilisation

3.64

relative
directio 'ssposition from own ship’s CCRP expressed as an angular displacement
from owmnpshi f

3.65
relative course
direction of motion of a target relative to own ship’s direction (bearing)

3.66

relative motion

RM

display on which the position of own ship remains fixed, and all targets move relative to own
ship. It is the combination of relative course and relative speed

3.67
relative speed
speed of a target relative to own ship’s speed data

3.68
relative vector
predicted movement of a target relative to own ship’s motion
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3.69

search and rescue transponder

SART

radar transponder capable of operating in the 9 GHz band

3.70
speed and distance measuring equipment
SDME

Speed and Distance Measuring Equipment which complies with IMO Resolution MSC.96(72)

3.71
sea state

status of the-sea condition-due to the weather environment, nyprnecnd as

4 sedstate 0 for flat

conditions with minimal wind, to sea state 8 for very rough sea conditio

3.72
selected|target
manually| selected target for the display of detailed alphanume
data display area. The target is identified by a “selected tapg

3.73
sleeping| AIS target
target inglicating the presence and orientation
location. | The target is displayed by g * j

presentefl until the target is activated

3.74

sea stab
display n
equivalef

lisation

3.75
safety of
SOLAS
Internatid
on Safety

3.76

speed
SOG N
speed of

3.77

separate

A certain
mation is

) gyro or

nference
1974

speed through water
STW
speed of the ship relative to the water surface

3.78
standard display

level of information that should be shown when a chart is first displayed on ECDIS or ECS.
The level of the information it provides for route planning or route monitoring may be modified

by the mariner according to the mariner's needs

3.79
steady state tracking
tracking a target, proceeding at steady motion:

— after completion of the acquisition process, or
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— without a manoeuvre of target or own ship, or
— without target swap or any disturbance

3.80

stern line

graphic line drawn from the consistent common reference point to the bearing scale, on a
reciprocal bearing to the heading line

3.81

target swap

situation in which the incoming radar data for a tracked target becomes incorrectly associated
with another tracked target or a non-tracked radar echo

3.82
target’s predicted motion
predictiop of a target’s future course and speed based on its present
past medsurements of its range and bearing on the radar

e r%ed by

3.83
target tracking
TT
computer process of observing the sequential chapge§ | 7 of a radar|target in
order to éstablish its motion. Such a target is a

3.84
task at hand
specific activity being performed by th
route mohitoring, grounding avoidance

collision avoidance, route planning,

3.85
test targpt

radar tar est requirement

3.86
trails

tracks dis
or relativp.

] of targets in the form of an afterglow. Trails may be true
s they would be presented in relative motion. True trajls are as
otion

graphica SImuIat/ Q_facility used to assist the operator to perform a proposed manoeuvre for
navigation—ana L , atus of at
least all acqwred or act/vated targets as a result of own ship’s simulated manoeuvres

3.88

true bearing

direction of a target from own ship’s CCRP or from another target’s position, expressed as an
angular displacement from true north

3.89

true course

direction of motion relative to ground or to sea, of a target expressed as an angular
displacement from north
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3.90
true motion
™

display across which own ship moves with its own true motion. It is the combination of true

course and true speed

3.91
true speed
speed of a target relative to ground, or to sea

3.92
true vector

vector rp’nrnennfing the ,nrnr'lir‘fnrl true _motion of a target, ehnln/ing coufse and Q’reed with

reference to the ground or sea

3.93
user configured presentation
display pyesentation configured by the user for a specific task a
include radar and/or chart information, in combination wj
data

3.94
user-defjned
result of A function or parameter selegted
equipment

3.95
user dialogue area
area of the display consigti

presentation and entry or seglect
alphanumeric form

3.96 Q
VDR

voyage d

3.97
waypoin
wpt

position is gxecuted

4 General

tion may
b related

f specific

interactive

mainly in

4.1 Establishing equipment type and status

The manufacturer shall state the intended system content and the category of equipment
under test (EUT). Specific requirements, which shall include intended equipment category,

are listed below:

e high speed or normal speed. (MSC.192/5.3.1.1) Recognising the high relative speeds
possible between own ship and target, the equipment shall be specified and approved
as being suitable for classes of ship having normal (€30 kn) or high (>30 kn) own ship

speed (100 kn and 140 kn relative speeds respectively);

e frequency band (X-band and/or S-band) and operational frequency limits;

e declaration of any novel processing, new technology or additional functionality which

requires alternative testing or claims equivalency to the requirements;

e list all variants (up-mast/down-mast, split processor/displays, chart option, etc);
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e identification of all antennas available with the radar. The smallest antenna (or its
properties) shall be used for all relevant performance testing. Environmental testing
(vibration and shock) shall use the largest antenna available;

e all ancillary units (inter-switching, buffer amplifiers, etc);

e units intended for protected (from the weather) or exposed (to the weather)
application;

e the intended separation (cable, network or transmission line/feeder) between units.
When equipment with separate transmitter and antenna is tested in accordance with
this standard, the transmitter/receiver shall be connected to the antenna by a 20 m
(minimum) of feeder. The display shall be connected to other units by 65 m of cable.
Where equipment is type tested, in which the transmitter and receiver are always

installed within the antenna/pedestal combination the 20 m of ant&nnafeeder shall be

o} able and

antenna feeder. The manufacturer, or its representative, the test

aythority for consideration, a greater distance by which unit§ of\thre equli ?\ay be

S ' istance

—

gquested and tested shall be recorded;

e power supply requirements and declared nominal y G ‘ of operdtion. The
stipply voltage applied to the equipment during i

eS;

All the ggneral requireme S \ S bée carried out on the same type of eguipment
under test (EU \ i T meets these technical requirements. The

equipment shall ith t exfequirements of IEC 60945 appropriate to its catggory, i.e.
'protecte ; 3

shall deg are intended to be ‘protected’ or ‘expoged’. The
manufacfurer shall > ditioning’ required before environmental checks.

4.3 Tes

4.3.1 Eé i

Testing f I, environmental and radio frequency measurements shall be condycted in a
test hous ioh, accepted by the test authority and by competent persons fanpiliar with

the radar appfttcation.

4.3.2 Over-sea radar performance tests

Many of the tests may be conducted on land at a test site accepted by the test authority.
Specific testing shall be required over sea and these may be shore based or at sea on a test
ship.

Radar performance tests will normally be carried out at test sites selected by the type test
authority. These test sites shall provide an over water test range with test targets and the
features required for specified tests. The operational performance testing in this standard
shall be conducted with a nominal antenna height of 15 m.

The manufacturer shall, unless otherwise agreed, set up the equipment and ensure that it is
operating normally before type testing commences.
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4.3.3 Test targets and target simulation for performance tests

Standard targets used for the radar performance measurement and assessment are described
in the relevant tests.

The target scenario simulator provides test scenarios to assess the tracking performance of
the EUT, in accordance with Annex F.

The reported target simulator provides the test scenario for testing the AIS target functions
and for target association, in accordance with Annex F.

Simulators used for testing shall be suitably calibrated or verifie efore use for

measurement

The equipment and documentation shall be developed, produged\a i i ordance
with a rg¢cognised quality procedure, for example ISO 9000\or anmgdqw cognised
quality standard.

4.4 Qudllity requirements

4.5 Test terminology and format

4.5.1 Gg¢gneral

For each test subject, there is a\require rjnced to
(MSC.19p i i t method
and the rpquired result.

4.5.2 Telst requirement

For the plurposes of thi

performapce cf@ iye visual
checks that the system Clude the
operatior] of basic f(

performa bd in the
performa iefl test as
describe

clear indj
scans, of indicati
switched|off;

\sibitity of test targets — visible for at least 8 out of 10 of thel antenna
out of 10 with past positions, synthetic afterglow and trails facility

single operator action — the use of a single hardware key or, the use of the cursor to select a
single display icon or window followed by the operation of a key;

dedicated control function — the use of a dedicated single hardware key or, the use of the
cursor to select a single dedicated display icon or window followed by the operation of a key;

momentary control function — the use of a dedicated single hardware key or, the use of the
cursor to select a single dedicated display icon or window followed by the operation of a key.
The control function shall only operate while the key is pushed;

readily available — applies to information or to a function for the selected application, which is
available in a top level menu and accessed directly from a screen function or icon, or by a
dedicated control;
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permanent indication — applies to a status indication permanently or persistently available (as
appropriate) and visible at any time that the equipment is operational;

protected menu — is one which is not easily accessed by the user and protected for example,
by a password, internal switch or hardware link;

means — “a means to” do something is equivalent to “a method of” something, for example “a
means to measure between two points” is the same as “a method of measuring”.

4.5.3 Testing method terminology

Testing method terminology is derived from ISO 9241-12 and for appli?am to this radar

standardterms—are—defined—as:

measurefnent — refers to measurement or calculation of a ing the
presentafion of information, accuracy, or the equipment performances

observatfon — means to examine or inspect the equipment\to cony particular
observable condition has been met. Observations can f has the
necessary skill to systematically check the preseptati G forinati and make the
determingtion;

documenit inspection — means to corfirm ‘ umented
informatipn, facility or function is comfliant wi

analytical evaluation — requires the inf e from a
study of pbservations or measuremen b has the
necessary skill and experieqce toj ect. The
method is typically used\for thé¢ ly in the
context o

5 Rada

5.1 Ge

The perfprmg 3 pectrum,
familiarisp \ m range,
discrimi over-sea
environ biring this
assessment, hority shall familiarise themselves with the gain and apti-clutter
functions| Detectiqn pgrformance testing is provided in 5.9.

NOTE Radar provides the primary means to detect surface hazards for safe navigation and therefore the
detection of surface hazards is a primary element in the task of collision avoidance. The performance requirements
should address the fundamental radar transmission, detection and signal processing capability of the radar system.

5.2 Transmission and interference

Transmission frequency parameters are measured and the reduction of radiated interference
from other sources is assessed.

5.2.1 Transmission frequency
5.2.1.1 Requirement

(MSC.192/5.1.1) The radar shall transmit within the confines of the ITU allocated bands for
maritime radar and meet the requirements of the radio regulations and applicable ITU-R
recommendations.
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(MSC.192/5.1.2) Radar systems of both X-band and S-band are covered in these performance
standards:

— X-band (9,2-9,5 GHz) for high discrimination, good sensitivity and tracking performance,
and

— S-band (2,9-3,17 GHz) to ensure that target detection and tracking capabilities are
maintained in varying and adverse conditions of fog, rain and sea clutter.

The frequency band selected shall be indicated.

5.2.1.2 Methods of test and required results

The methods of test and required results are as follows:

a) confiqm by measurement and analytical evaluation that the EUT m
by the method described in Annex B of this standard. The tes
transmitted frequency or frequencies;

required
ord the

b) confimrm by observation that there is an indication of the sele in use.
5.2.2 Inferference
5.2.2.1 Requirement

(MSC.192/5.1.3) The radar shall be capable of pperating satisfactorily in typical interference
conditionls as encountered in a norma \( R aNvij 0 t

The methods of test and th

a) confif
redude interference
allocated to maring

system has a method to substantially
ine radar transmitting in the frequency bands

g radar system can transmit in the vicinity of other
sout causing significant interference or sfignificant

eeified in this standard may be degraded by third party irterference,
1e radar, radiated within the bands assigned to marine applications.

The radaf-system shall provide the means to optimise detection performance and to jdentify a
significant drop In performance, as tested in 5.3.2.

5.3.2 Optimum performance
5.3.2.1 Requirement

(MSC.192/5.7.1) Means shall be available to ensure that the radar system is operating at the
best performance. Where applicable to the radar technology, manual tuning shall be provided
and additionally, automatic tuning may be provided.

(MSC.192/5.7.2) An indication shall be provided, in the absence of targets, to ensure that the
system is operating at the optimum performance.

(MSC.192/5.7.3) Means shall be available (automatically or by manual operation) and while
the equipment is operational, to determine a significant drop in system performance relative to
a calibrated standard established at the time of installation.
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5.3.2.2 Methods of test and required results

The methods of test and the required results are as follows:

a) confirm by observation that the operation of the tuning function (or equivalent as
applicable to the technology) is effective. The user manual shall describe how optimum
performance is maintained;

b) confirm by observation there is a manual or automatic means to indicate that the radar
system is operating at the optimum performance, even in the absence of targets, for
example with the provision of a tuning indicator;

c) if automatic tuning is provided, confirm by analytical evaluation that it is not inferior to the
performance achieved with manual tuning;

d) confifm by observation p using an
attenyiator or equivalent means, an overall 10 dB performanc i more is
identified by an indication to the operator. - < bpted by
analogy with a down-mast system, given an equivalent implen i pment
desig

5.4 Gain and anti-clutter functions

5.4.1 Ggneral

This starldard specifies control functions associ € he radar

signals. If alternatlve means to achlev Q& is provided, the manufacturer

shall ide : : ant user
documen

(MSC.19p uction of

unwanted echoes clouds,

sandstorms and interfereR

Conformance with the 3 i 4. .5. ration of

functions|is ass

5.4.2 Gg4in functi

5.4.2.1

(MSC.19 or signal

thresho@ \ rmangnt indication of the gain level or setting of the signal threskhold shall

be given,

5.4.2.2 IIIIethods est and required results

The methods of test and the required results are as follows:

confirm by observation that there is a permanent indication of the gain level;
confirm by observation that the control function is directly accessible;

confirm by evaluation and observation that the gain control coverage varies from a
maximum level, providing a full noise speckle on a 24 NM range scale, to a minimum level
where only the highest signal levels are presented;

confirm by observation that, if a preset gain adjustment is provided, it is located in a
protected set-up menu.
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5.4.3 Manual and automatic sea anti-clutter
5.4.3.1 Requirement

(MSC.192/5.3.2.3) Effective manual and automatic anti-clutter sea functions shall be
provided.

(MSC.192/5.3.2.4) A combination of automatic and manual anti-clutter sea functions is
permitted.

(MSC.192/5.3.2.5) There shall be a clear and permanent indication of the status for gain and
all anti-clutter sea control functions.

5.4.3.2 Iblethods of test and required results

The metHods of test and the required results are as follows:

a) confiqm by observation that both “manual sea” and “automatic sea’Xungtions are provided;

b) confirm by document inspection that the user manyal™descr ¥ installgtion and
opergtional adjustments associated with these functions\and erformance limitations
assodiated with their use;

c) confifm by document inspection that the user| m iB he operatign of the
manujpl and automatic anti-clutter sea con \ inchuding any advantages and
limitations;

d) confinm by observation that the - ¢ functions are perfmanently
indicgted.

5.4.4 Rdin anti-clutter

5.4.4.1 Requirement

An effecfive manual
of rain clutter
status of the anti

ain clutter shall be provided. Automatic|rejection
shall be a clear and permanent indicatipn of the

5.4.4.2 Methods of\te d. required results
The meth quired results are as follows:

a) confif]
functi

the availability and operation of the rain anti-cluttef control

b) confinm by ebseryation that the status and level of the rain anti-clutter fupction is
permzfnentlyin icated;

c) confirm by document inspection that the user manual describes the use of the manual rain
anti-clutter control (and automatic where provided), together with any performance
limitations associated with its use.

5.5 Signal processing

5.5.1 General

Signal processing functions serve to improve target visibility and detection performance.

5.5.2 Target enhancement
5.5.2.1 Requirement

(MSC.192/5.3.1.3.2) The radar system shall provide the means to enhance the visibility of
targets in adverse clutter conditions at close range.
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(MSC.192/5.3.3.1) Means shall be available to enhance target visibility on the display. If
selectable, the target enhance status shall be indicated and the user manual shall describe
the operation and principles of the target enhance functions.

NOTE The function to enhance the visibility of targets in close ranges may use other processing techniques than
those for standard navigation purposes.

5.5.2.2 Methods of test and required results
The methods of test and the required results are as follows:

a) confirm by observation that there are means to enhance target visibility in the clutter
environment. The target enhancement functions may be selectable or permanent. If any
associated nctions are provided fo ample to red -.nol.-,..n.-
be enjabled to reduce degradation of target visibility;

b) confirm by document inspection that the user manual de

ibes thelgnhancement
functipn(s) and principles, including any associated functions and thgj m>

c) configm by observation that the target-enhance status is indi
5.5.3 Radar signal correlation
5.5.3.1 Requirement

Correlatipn of consecutive transmissions shall be\pxowi intgrference
from other radar systems. Scan to S bes from
clutter.

5.5.3.2 Methods of test and required results

a) confiqrm by document inspection-and observatio i i effective
redudtion of interfe g t i i ar;

ided, for
the user

b) conficm by d
example to rs
manufl.

shall be
Esociated
processing requiremepnts are met.

5.5.4.2 Methods of test and required results
The methods of test and the required results are as follows:

a) confirm by observation and measurement that the update of any target information has a
latency of not more than the equivalent of one antenna scan. Alternative correlation
techniques are permitted to have a latency of multiple scans;

b) confirm by observation that the status of any correlation function is indicated;

c) confirm by document inspection that the user manual describes the advantages and
limitations of any alternative correlation applied.
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5.5.5 Second-time-around echoes
5.5.5.1 Description

These echoes are a reflection of radar energy from a target due to a previo

us radar

transmission which is prevalent in some atmospheric conditions. Second-time-around echoes
appear as stable but false targets at any time (range) within the period between consecutive

transmissions.

5.5.5.2 Requirement

A means of suppressing these second-time-around echoes may be provided and if provided,

shall be tested. TN

5.5.5.3 Methods of test and required results

If a methpd for suppressing second time echoes is provided, the

a) confitm by observation, where conditions permit, during ing\o§ the radar
equipgment, that an effective means of reducing second Qvided;
b) confifm by document inspection that the means provided S\ econd timge echoes

is described in the user manual.
5.5.6 Transmission format
5.5.6.1 Requirement

To optimjse detection performance for,
means td change the transmission format,
to decredse the pulse lengtt

If a mean
a) confir
defau

b) confif
indicg

| irappropriate transmission formats are inhibite
xample the long pulse length should be prohibited o

rang
c) confitn pspection that the function of changing the transmission
provi@led ed in the user manual and the basic concept, features, ben

provide a
crease or

propriate

i or are
h shorter

format, if
efits and

5.5.7.1 Requirement

(MSC.192/5.3.3.3) The picture shall be updated in a smooth and continuous manner.

5.5.7.2 Methods of test and required results

Confirm by observation that the radar image is updated smoothly and the method of update is

not distracting to the user.

5.5.8 Additional processing
5.5.8.1 Requirement

Additional signal processing provided by the equipment shall be evaluated.
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5.5.8.2 Methods of test and required results
The methods of test and the required results are as follows:

a) confirm by document inspection what additional signal processing functions are provided;

b) record top level details of additional signal processing features and any observed impact
they have on the radar detection performance.

5.5.9 Signal processing description
5.5.9.1 Requirement

(MSC.192/5.3.3.4) The equipment manual shall explain the basic conceptfeatures, benefits
and Iimitatl.uuo Uf ally Ollyllall ,Jl UUUOOI.IIH full\;t;ullo.

5.5.9.2 Methods of test and required results

The mettods of test and the required results are as follows:

a) confifm by observation that the status of all selectabl functions

is indjcated;
nual and

hancers,
lible with

acons in

and radar

nctions,
acon or
........... sation (if

selectable) shall be indicated.

The operation of the equipment with beacons, SARTS and target enhancers shall be
described in the user manual.

5.6.2.2 Methods of test and required results
The methods of test and the required results are as follows:

a) confirm by observation that the X-band equipment operates with a typical radar beacon.
The equipment shall be set working overlooking the sea and in the vicinity of known radar
beacons, to demonstrate that the EUT is compatible with ITU-R M.824-3 (beacons);

b) confirm by observation that when the X-band equipment is set working overlooking a sea
environment and in the vicinity of known SARTs and radar enhancers, the system detects
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SARTs and radar enhancers, as required by ITU-R M.628-4 (SARTs) and ITU-R M.1176
(radar target enhancers);

c) confirm by observation that the status of signal processing and polarisation (if selectable)
is indicated;

d) confirm by document inspection that the operation of the equipment with beacons, SARTs
and target enhancers is described in the user manual.

5.7 Minimum range and range compensation
5.7.1 General

The minimum detection range for the radar system shall be measured after the range index
error has been compensated for the selected antenna position

5.7.2 R1nge compensation

5.7.2.1 Requirement

(MSC.192/5.4.2) Compensation for any range index errgr st provided” and where
multiple antennas are installed, shall be automatically applie gd antefpna.

5.7.2.2 Methods of test and required results

The meth

a) confin the means to compgnsate for
the ra the settings are protected in a
non-v v for each sensor (as appligable) so
that t

b) confimm by document\nsp 9 ion/that the compensation setting|for each
sensqr is retained | elQry ang that it is automatically applied when each

sensqr is selected.

5.7.3 MLnimu

5.7.3.1

g

(MSC.19p/5. detection of the targets under the conditions spgcified in
Table 2 dhal{ be :

(MSC.1§ i owny vessel at zero speed (or at a fixed land-based site), an antenna
height of sea level and in calm (minimal clutter) conditions, the nayigational
buoy (wi reflector) in Table 2 shall be detected at a minimum horizontal |range of
40 m fropnthé antenna position and up to a range of 1 NM, without changing the $etting of

control functions other than the range scale selecior.

Ensure that the range compensation is set correctly (as described in 5.7.2) before
measurements are made. A test target, (equivalent to the navigational buoy with corner
reflector) having a known RCS of 10 m2 at X-band (having a known RCS of 1 m2 at S-band)
and mounted at a height of 3,5 m, shall be used.

5.7.3.2 Methods of test and required results
The methods of test and the required results are as follows:

a) confirm by observation and document inspection that if a down-mast transceiver is an
option for the radar under test, the test is conducted using a down-mast transceiver, or
otherwise the test shall be conducted with an up-mast unit. If the implementation of up-
mast and down-mast systems is different, both types of systems shall be tested;
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confirm by observation that a reference test target is available having the same properties
as the mobile test target. The reference test target shall be stationary and positioned at
1 NM range. Adjust the radar system so that the reference test target at approximately
1 NM is clearly visible;

confirm by measurement that with the radar antenna mounted at the specified height, the
separation of a mobile test target (representative of a navigational buoy) and the antenna
position can be decreased to the closest point at which the target can be identified within
40 m of the antenna position. Record the result. After adjustment, the mobile test target at
the minimum range and the reference target at 1 NM shall be visible with the same setting
of the gain and clutter controls;

alternatively a mobile target with an RCS of 10 m” at X-band may be used and moved from
the closest point at which the target is visible up to 1 NM with the s/a(me\settings of the

: .. :
gain gndcluttercontrots:

The minimum range is the shortest distance at which, using a mands e of not
more than 1,5 NM, a stationary target is presented separately frox i nd>image
representing the antenna position. The separation distance is { rom the

sea/ground level at the antenna position.

For this jneasurement, only the range scale selector
controls may be adjusted before commencing this teg
be visible at the minimum range and at 1 NM wit

control. An off-centred presentation is permitted i

5.8 Ran

5.8.1 Ge¢neral

and gain
get shall
and gain

ge and bearing discriminatio

Point tes|t targets of the san i in 5.7.3 shall be used for the range

5.8.2 Me¢asurement
(MSC.19 @e

(MSC.19p/5.5
same bearing;“separated by 40 m in range, as two distinct objects.

ination shall be measured in calm (minimal clutter)
less and at between 50 % and 100 % of the range

e\radar system shall be capable of displaying two point targeis on the

5.8.3.2 Methods of test and required results

The methods of test and the required results are as follows:

a)

confirm the range discrimination by measurement. The radar shall be set to a range
scale of 0,75 nautical miles. Two test targets as defined in 5.7.3 shall be placed on the
same bearing with respect to the radar antenna, at a distance of between 0,375
nautical miles and 0,75 nautical miles, and separated from each other by a distance of
not more than 40 m. The rain control and the effective pulse length of the radar shall
be set to their minimum values. The sea and gain controls shall be adjusted to show
separation of the two targets on the display;

when the two targets are visibly separated for at least 8 scans out of 10, the linear
distance between the two targets shall be measured. Confirm that the distance is not
greater than 40 m.
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5.8.4 Bearing discrimination

5.8.4.1 Requirement

(MSC.192/5.5.2) The radar system shall be capable of displaying two point targets at the
same range, separated by 2,5° in bearing, as two distinct objects.

5.8.4.2 Methods of test and required results

The methods of test and the required results are as follows:

a)

b)

5.8.5 Fundamental radar accuracy
5.8.5.1 Requirement
(MSC.19p

Range:
Bearing:| within 1°

in typicalloperational a

5.8.5.2 Methods

The meth

a)

confirm the bearing discrimination by measurement. The radar shall be set to the range
scale of 1 5 NM or Iess and the test targets posmoned at between 60 °/. d 100 % of the
range—se : o€ —erdas—defined in
5.7.3 respect

to thd rom the
anten ad until
they ¢ d for at
least i i red;

confir f the test

targefs does not exceed 2,5° and record the calculates

beari e overall
accu required.
Meastl gets with
beari t sample
beari antenna
shall surement

can b bearings
relatiyesto the radar antenna pedestal, or by taking the radar bearing of a serie$ of point
targets at known surveyed bearings around the radar antenna pedestal;

range: confirm by measurement from a stable platform using actual ranges of identifiable
point targets, that when operating on a stationary platform, the overall accuracy of making
range measurements by the radar system meets the range accuracy required.
Measurement shall use at least two known targets, the first at nominally 1 NM, the second
at nominally 10 NM. The range accuracy shall be within 30 m or 1 % of the range scale in
use, whichever is the greater, and record the result. The radar transceiver shall operate
with the appropriate transmission format for this test.

5.9 Target detection performance assessment

5.9.1 General

This standard specifies the minimum range of first detection performance in clear conditions
and in addition, defines clutter conditions in which compliance with the detection performance
requirements are tested, measured or assessed, including:
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a) measurement of the range of first detection in minimal clutter conditions. Observations

shall
consi

be made to confirm the visibility of a test target and in addition, shall be generally
stent with the IMO requirements as in Table 2;

b) measurement/predictions of the range of first detection in the presence of clutter (between
the antenna and the target) and the assessment of the target visibility in clutter conditions
by observing test targets within the clutter field and/or rain extent, using sea states and
rainfall rates of opportunity.

For all radar performance tests, the radar antenna shall be installed on a platform either at
sea or shore-based. The antenna shall be mounted at a height as close as practical at 15 m
above mean sea level, recognising that even small deviations in antenna and/or target height
can influence target detection performance and will reposition multi-path nulls. To achieve
consistency, the tests shall ensure that observations and measurements aresmade with the

paramet

test targgets positioned for detection at multi-path peaks. The radar ant nd target
rs shall be documented by the test authority for each test, shall be
made available to the equipment manufacturer.

NOTE 1 |
antenna of
located. A
could provi
A pass/fail

NOTE 2 A

5.9.2.1 |

f a representative radar system is used as a further means t§ asse Gt nance, the
both the test radar and the reference radar should be at the 3 g ctical, co-
reference-radar should be demonstrated to have met the ts in this £andard. It
de an indication of the relative propagation and clutter conditions at 4G time™af the’test megsurements.
decision should not only rely on comparison with a referénce-radanrs

(MSC.19p shoreline
detection, on normal propagation condlitions, in
the absehce of significan Qreci j , i antenna
height of|15 m above sea /&

Based on:

— anindlicatio

— apro

the requj

equipme

supplied] .

assumed

NOTE If ¢

b0

S-band
a that is

ormance shall be achieved using the smallest anten
stem. A probability of a radar false alarm rate of 10~
ven background noise speckle is presented on the display.

Ise alarm rate of 10 visible as a Ilght and even background n0|se spe kle is not

applicable fg
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Table 2 — Range of first detection in clutter-free conditions

Target feature height Detection range ©
Target description ° above sea level X-band S-band
m NM NM
Shorelines 7 Rising to 60 20 20
Shorelines 7 Rising to 6 8 8
Shorelines 7 Rising to 3 6 6
SOLAS ships (> 5000 gross 10 11 /7N 1

tonnage) ' ,\\

SOLAS| ships (> 500 gross 5,0 8 8
tonnage) 7

Small| vessel with radar 4,0 5,0 7
Reflectdr meeting IMO p.s.t \

Navigation buoy with corner 3,5 4,9 3,6
reflector 2

Typicdl navigation buoy 3 3,5 ( (7 4,6 3,0

Small vessel of length 10 m 2 N 3.0
with np radar reflection 4

Channel markers 3 1, \ W 1,0

IMO 1evised performance standards for radar solution MSC.164(78)) — radar cross-gection is
defingd as (RCS) 7,5 m? for X-Band, 0,5 2 \T reflector used should not exceed the stated
RCS by more than 50 %.

Target is taken as 10

3 The typical navjgatior
markgrs, with
2,0 NM and 1,

or X-band and 0,5 m? for S-band. For typica| channel
1 m? (S-band) and height of 1 m, a detection|range of

4 RCS *Mor X-band and 1,4 m? for S-band (taken as a distributel target).

5 Refle i vessels as complex targets and shorelines as distributef targets
(typic horeling, but are dependent on profile).

6 Detedfi experignced in practice will be affected by various factors, including atnpospheric
conditi poration duct), target speed and aspect, target material and target gtructure.

ay either enhance or degrade the target detection at all ranges. At ranges
betwe irst detection and own ship, the radar return may be reduced or enhanced by sighal multi-
paths nd on factors such as antenna/target centroid height, target structure, sea state and radar
frequ¢neyvband.

7 See Clause D.7.

NOTE RCS values can vary by as much as 30 dB according to target characteristics and aspects, resulting in
changes in detection range (see Annex D).

NOTE Detection performance predictions for the range of first detection are derived from CARPET software
calculations (CARPET: radar analysis software: Computer Aided Radar Performance Evaluation Tool).
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5.9.2.2 Methods of test and required results
The methods of test and the required results are as follows:

a) confirm by observation and document inspection that the smallest antenna (at the test
frequency band) available for use with the radar system is installed. Adjust the system for
best target visibility with a light and even background noise speckle to provide good
detection sensitivity. The sea conditions shall be calm for assessing range of first
detection (maximum sea state 1, see Table 6 for guidance on sea states). The test may be
conducted from a land site overlooking the sea or from a stable platform at sea. All
observations shall be conducted in clear conditions;

b) confirm by observatlon and evaluation |n a test environment apprved by the test
authog s {nd Using argets of
oppo i e examples in
Tablg 2.

In additign and as far as is practical, observations and measuremse

— established targets at various ranges up to 10 NM;

— knowhp shorelines at various ranges above 3 NM and up

vithin an
ith those

Shoreling and surface objects shall be clearly
observation period of 20 scans (80 % visibility)-at
specified|in Table 2. Measurements sha g 5 and the
results shall be assessed. As the sa o§ to all targets, a §ample of
targets (hot the full content of Table i period shall be sufficient to
demonstiate meeting the range of first detection. er, a calibrated test target (ap defined

in 5.9.3.3.2) may be included as follows. flestor, with an RCS of 10 m? for X-bgnd (1 m?
for S-ban i , éd to replicate a navigation buoy with
a reflectqr. [ , &hi ' ¢ ted Bsing a reflector with an RCS of 1 m? for

X-band (0,1 m2 for S-b i of 1,0 m to replicate a channel marker.

5.9.3 Agsessm o
5.9.3.1 Clutter -

5.9.3.11

(MSC.19
condition
59.2a

limitations caused by typical precipitation and sqa clutter
tion of target detection capabilities relative to those defined in

(MSC.19p/5.8.133,
consistent-detectio

e radar equipment shall be designed to provide the optimum gnd most
erformance, restricted only by the physical limits of propagation.

(MSC.192/5.3.1.3.3) Degradation of detection performance (related to figures in Table 2) at
various ranges and target speeds under the following conditions, shall be clearly stated in the
user manual:

— light rain (4 mm/h) and heavy rain (16 mm/h);

— sea state 2 and sea state 5; and

— a combination of these.
(MSC.192/5.3.1.3.4) The determination of performance in clutter and specifically range of first

detection, as defined in the clutter environment in MSC.192/5.3.1.3.3 above, shall be tested
and assessed against a benchmark target, as specified in this standard.

(MSC.192/5.3.1.1 part) The detection performance shall be achieved using the smallest
antenna that is supplied with the radar system.
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NOTE The intended detection performance tests required in MSC.192/5.3.1.3.4 above would ideally be achieved
with a radar simulator. This standard provides a performance assessment using known targets and an assessment
of the environmental conditions of opportunity. Full simulation of these tests, using a common design of proven test
equipment, may be universally adopted by test authorities on further development of this test standard (see IMO
NAV52/18 (Report to MSC), agenda item 17, subparagraph 4).

5.9.3.1.2

The manufacturer shall,

Methods of test and required results

unless otherwise agreed, set up the radar system to optimise

performance and shall confirm that the EUT is operating satisfactorily before tests are
conducted. The manufacturer shall provide supporting evidence of the radar performance in
various operational weather conditions (within the range specified by IMO) and in various sea
areas, for example using fast-sample VDR recordings, video recording of the screen, screen

shots or witnessed sea trials. Such evidence shall be submitted prior to/pE{onrmance tests
and shallHreludefuHtechnical-detats—of-the—installedradarsystemuseddo—gainthe results
the locatfon of the recordings and the prevailing environmental conditions. The t&st|authority
shall asgess such evidence, together with test measurements and 0bserv s-required in
this test $ection, to determine if the radar performance is satisfacto
5.9.3.2 Rain clutter
5.9.3.2.1| Requirement
Rain clutfer creates a high return of noise-like refle decreases the signal
to noise [levels within the radar receiver. In ad" i he radar
signal, which also decreases the signg he target
detection| capability of a radar system{As nt rainfall
within the detection range, the effect omthe igure 1 for
S-Band and Figure 2 for X-Band. As of operation, the effect depends on
antenna |horizontal and vertical bea pulse length in operatioh. Radar
parametdrs are assumed t
16 ] >
6 in - short pulse \/ é
— —l— m in\ short puls
% 14 16 &m/h rain.- long \pulse -
R _E_A\V rain - teng pulse ‘/> ,//
5 12 ANER 2
LN D 1
2 .
(O] -
< 10 =
7 \\ S \ ~
= N 7 v
"*5 s
© 8 A ) g i
o 7 s
& / e »
% 6 - -
% 4 / =’ e
o 7 o
2 i il e
./ T e T
__a- -7
0 oI _—o-—T
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Original range of first detection (NM)
IEC 2247/07

Figure 1 — Reduction of range to first detection due to rain at S-band
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vto fixs
The rada S | the use
of an a( e-radar\tg”optimise its performance in fain. The
manufacfurer shall propide idence from sea trials that the system performance in
rain is g& 3 W ; ata given in Figure 1 and Figure 2.
5.9.3.2.2
For this . adée of the equipment’s anti-clutter control functions and
the settin trohfenctians/shall be generally consistent with the guidance|provided
in the m Act
a) conf at in onditions of opportunity the reduction in target detection from that
obtaiped | 3 ffions is generally consistent with, or is less than the performance
degrddatign-indicate’in Figure 1 and Figure 2, relevant for the system under tes{. For this
test, use shall be made of the equipment’s anti-clutter controls and the getting of
thes ctions shall be generally consistent with the guidance provided in the

manufacturer’s instructions. All manual and automatic rain anti-clutter control functions
provided by the radar system shall be evaluated;

b) confirm by analytical evaluation of submitted data that the evidence submitted by the
manufacturer is generally consistent with the degradation in performance predicted in
Figure 1 and Figure 2, as appropriate for the transmission frequency band. The
manufacturer shall supply reasonable evidence to the test authority, as far as possible
within 4 mm/h to 16 mm/h rainfall rate, for a number of representative targets and ranges
and using a similar radar system.

5.9.3.3 Sea clutter
5.9.3.3.1 Requirement

The presence of sea clutter degrades the detection performance of radar. Three main effects
cause this degradation:
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a) large waves can obscure targets. There is no generally applicable and reliable way of
overcoming this effect;

b) waves reflect radar energy that competes with the reflection from the target. This
increases the noise levels that the target is embedded within. However, the statistical
nature of the wave-reflected signal differs from that of the target and various
combinations of signal processing techniques can help to make the target more visible;

Cc) some waves can exist over several scans and during this time exhibit a target-like
behaviour. This causes sea ‘spikes’ that can obscure or be confused with real targets.
Appropriate signal processing can sometimes reduce this effect but not consistently.

As far as possible, tests shall be made when the targets are upwind from the radar antenna
position. Crosswmds and downwmd will |mprove target detectlon |n this case the test results

the effec
marked 3
detection performance of the radar in conditions of sea
needs to|include the provision of a manual control and-a
affect thg

The man ce of the

radar for

Signal p
The man
effect. Si
be noted|i

L) above.
duce the
gets shall

5.9.3.3.2
The meth

ed under

a) conf|r

gand 5. At
r level of
5ea state
inal height
nominal

] a L at 07 NM for
X-band systems Three radar test targets W|th characteristics equwalent to an omni-
azimuth (horizontal plane) Luneberg lens reflector shall be used. The radar cross-
section of the three reflectors at the frequency of measurement shall be 1 m, 5 m and
10 m’ for X-band and 0,1 m, 0,5m and 1 m for S-band.

NOTE To achieve a consistent target performance, an omni-azimuth (horizontal plane) lens reflector (featuring a
metal grid reflector to provide a stable and a consistent RCS) is recommended for the test targets. The design is
based on a dielectric sphere with a permittivity varying with the distance from the centre, providing a focal point
located at the peripheral of the lens. Alternative reflectors that can maintain the same tolerance of + 2,0 dB on the
radar cross-section, over 360° in azimuth and * 15° elevation, may also be used. The reflector gives a wide
response, wide bandwidth and compact size. The tight tolerances of this reflector make it suitable as a benchmark
target. Standard octahedral radar reflectors and other Luneberg lenses are not suitable.

The test shall be set up to ensure that there is confidence that all measurements will be taken
at the peak of the multi-path pattern (see Annex D). Minor adjustments in the antenna height
and target range/height figures given above may need to be made for each set of


https://iecnorm.com/api/?name=8c9d48c37ab3ca7190453bd3636b4911

—44 — 62388 © IEC:2007(E)

measurements (observation period) to ensure that the measurements continue to be made at
the multi-path peak.

With the radar set at the 6 NM range, with no precipitation within this range and with no sea
or rain clutter processing applied, the radar gain control function shall be set so that there is a
light noise speckle at longer ranges, outside the range where sea clutter is visible (at this
stage there could be significant sea clutter visible at shorter ranges). The range scale shall
then be set to 3 NM and the manual sea clutter control function adjusted to make the target
optimally visible in a light clutter speckle. Test targets shall be continuously optically visible
during these tests.

b) confirm by observation that the manufacturer has included processing to enable
optimisation of the performance of the radar for effects (see 5.9.3.3.1);,/

c) confinm by observation that a skilled user can adjust the man
functipn to reduce the visible level of sea clutter around the {a
visibility. Ensure that the target is visible to a skilled user and i¢
consigtent with Table 3 and Table 4, with visibility for at leagt8
V) or [
radar

In these
obscurat

NOTE Pe
only provide

shall be
average Pd shaII be recofded. For
ted for at least 5 times for pach sea
{ results may be2 assessed by bracketing

observat
repeated
marginal
state me

results gpi or example a1 m and a 5 m’ ta (get. The

target vigibili sult 5 ription of the environment and the test location shall be

recorded

d) confin i 2 a8 atic anti-clutter control functions are effective in
improyi i owing the manufacturer’s defined procedures;

e) confin ot that the radar manufacturer has submitted |recorded
evide i Y ed in a variety of sea clutter conditions and that the[supplied
seac unctiong’are effective in improving target visibility;

f) confi tion)that limitations such as the detection of fast vessels whep scan to
scan i re used are noted in the user manual.

in sea and rain clutter

5.9.3.4 Irerforman

5.9.3.4.1 Requirement

Control functions supplied by the manufacturer for optimising radar performance in sea and
rain clutter shall also be effective in conditions that have a mixture of both types of clutter. In
these conditions, detection performance will be further degraded.

5.9.3.4.2 Methods of test and required results
The methods of test and the required results are as follows:

a) confirm by observation that in conditions of opportunity the clutter controls can be set to
improve target visibility when there is both rain and sea clutter present. Ensure that the
performance is generally consistent with the tests undertaken separately for rain and sea
clutter (see 5.9.3.2.2 and 5.9.3.3.2);

b) confirm by observation that the automatic anti-clutter control functions improve target
visibility in general accordance with the manufacturer’'s documentation and that the
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performance is generally consistent with the tests undertaken separately for rain and sea
clutter (see 5.9.3.2.2 and 5.9.3.3.2).

NOTE These tests need not be conducted if the manufacturer has provided sufficient evidence of performance in
combined sea and rain conditions.

Table 3 — X-band pass/fail assessment criteria

NOTH

X-band test target Target visibility in Douglas sea states
RCS: SS 1to2 SS2to3 SS3to4 SS4to5
1 m? V-M M-NV
5m? % V-M M-NV
+6-m? v s s Yt
NOTH Test target range is nominally positioned at 0,7 NM. /\< (\
Table 4 — S-band pass/fail assessment crit I‘Ix
S-band test target Target visibility in Douglas, sea S
RCS: SS 1to 2 SS2to 3 <Q\\:\\\{ ft& \\>S{to5
0,1 m? v VM TN O\
0,5 m? v v VM) M-NV
1,0 m? v YONHEANEN V-M
V)

Test target range is nominally p&o\a{Q 4
Table S%ass Wment

terpretatlon
TRy

Abbreviation

ss N

v T4rgey yisihle Yar at Méast 80 %

M Tar}v{N)le\yr at least 50 %

NV Taxget Vigiblé for less than 50 %

NOTH d byaveragi \tbe/Pd for all observations in each condition
NOTH ortihg the defined test criteria is shown in Annex D.
NOTH predictions are tabulated in Annex D.
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Table 6 — Douglas sea state parameters

Douglas sea state Mean wind speed Significant wave height Sea state description
kn m
0 <4 <0,2 Flat, very calm
1 5-7 0,6 Smooth
2 7-11 0,9 Slight
3 12-16 1,2 Moderate
4 17-19 2,0 Rough
5 20-25 30 \/er%ﬁﬁ\
6 26-33 4,0 i
NOTE| Significant wave height is defined as the average height (crest to trough) %&st
waves| Individual waves and/or swell can combine to significantly increase the \wave heéi
result jn obscuration of the target. This table only applies to waves formed byo
NOTE| The table values are approximate due to the subjective naturg of the sea
NOTE| Sea swell will make assessment of wave height very difficu@

N

equirement

hny other

The raddr manufacture i i S manual a description of the effects that
reduce the performance ofthe i levels of
sea cluttgr somet f how the
detection| of targets in s i be qptimised shall be given.

The usell manu ideNthe relevant data and operational techniques for dptimising

performance
Documern
mannerz ngerstgod by the user.

5.9.4.2 Me

The methHods/of tes

and Figure 2 (degradation of performance [in rain).
escription of the degradation of radar performance i rain in a

ds of'test’and required results

nd the required results are as follows:

confirm by document inspection that factors which could degrade radar performance are
described in the user manual;

confirm by document inspection that installation-related factors which could degrade radar
performance are described in the installation manual;

confirm by document inspection that the manufacturer has included techniques for
optimising the performance of the radar in rain to achieve, as a minimum, performance
generally consistent with Figure 1 and Figure 2, as appropriate;

confirm by document inspection that the user manual includes relevant data relating to
Figure 1 and Figure 2 and that there is a description of the degradation of radar
performance in rain in a manner that would be understood by the user;

confirm by document inspection that the user manual provides a description of the effects
that reduce the performance of the radar in sea clutter and emphasises that in increasing
levels of sea clutter, some targets will become difficult or impossible to detect. A
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h)

5.10 Radar antenna (including pitch and roll)

5.10.1 General

description of how the detection of targets in sea clutter can be optimised shall be
provided;

confirm by document inspection that the user manual has a description of the effects that
sea clutter has on the detection performance of radar (see 5.9.3.3.1) and that a
description is given of the equipment control functions and of the recommended user
procedures to reduce the effects of clutter. The documentation shall include a warning on
the limitation of such controls and that wanted targets may remain or become invisible. In
particular, unless the manufacturer can show otherwise, it should be stated that the use of
control functions to reduce sea clutter spikes may make some targets invisible, particularly
targets with higher speeds;

confirm by document inspection that the user manual explains that further degradation in
detection performance will be experlenced when the radar is operat/ng\rn simultaneous
condifiorsof prcupltauurl and-seactutter;

sufficient
ditians.

confifm by document inspection that the radar manufacturer h&s su
evidepce from tests conducted in a variety of combined sea and

The raddr antenna is fundamental to the radar perfgrmance be”tested t¢ provide

informatipn for specific tests required within this starfdard:

5.10.2 Vertical radiation pattern/pite

5.10.2.1 |[Requirement

(MSC.19p/5.6) The target detection p¢ equipment shall not be suBstantially

impaired|when own ship istglling o

The vertical radiation
undue Igss of perfor
performance du

5.10.2.2

The meth

ib without
dation in

antenna

bd by the

am width
e above
requirements may be demonstrated by measurements of the antenna radiation pattern and
submission of processing tests for achieving the required results. Providing that the radar
system meets with the roll/pitch requirements of 5.10, alternative processing may be used
to permit a broader vertical antenna beam width.

5.10.3 Antenna horizontal pattern

5.10.3.1 Requirement

The X-band radar shall be capable of operating in a horizontally polarised mode. The far field
horizontal pattern for an X-band antenna shall be measured at the upper and lower
operational frequencies, as specified by the manufacturer. The measurements provide a
performance check at the frequency extremes. The limits of the horizontal beam pattern
specified in Table 7 shall be met. The figures relate to one way propagation. The limits in
Table 7 shall also apply to an S-band antenna.
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Table 7 — Main horizontal beam pattern

Power relative to maximum Maximum total beam width Maximum total beam width
of main beam X-band S-band
dB degrees (°) degrees (°)
-3 2 2
-20 10 10

5.10.3.2 Methods of test and required results

The methodsof-testand-the IUL.{U;IUCII restits—are—asfottows:
a) confiqm by document inspection that horizontal polarisation
systems and record any alternative polarisation(s) that may be s

b) confipm by measurement in all polarisation modes that the fioriz
Tablel 7 are met at the upper and lower operational frequ

c) verify| that for the smallest radar antenna, including
meetg the bearing discrimination requirement in 5.8374.

Compliar|ce for alternative tests of meeting the above
measurements of the antenna radiation patt
achieving the required results. Providing™\i{ ca

the bearipg discrimination requirements
a broadef horizontal antenna beam widt

5.10.4 A
5.10.4.1

(MSC.19
performa

As far ag
lobes sh3

Fable 8 — Effective side-lobes

Maximum power relative
to maximum of main beam

4 AV
N \ \Q;i/bon relative
to maxinium of main beam

degrees (°) dB
Wit =10 =23
Outside + 10 -30

5.10.4.2 Methods of test and required results

X-band
given in

hnology,

be demonstrated by

of processing [tests for

m meets

to permit

P System

ired side

The far-field horizontal radiation pattern of the radar antenna shall be determined either by
direct measurement in the far field or by transforming an intermediate range measurement in
the far field. This test shall be carried out at the upper and lower operating radio frequency

limits of the nominal radio frequency declared by the manufacturer:

a) confirm by measurement that the far field horizontal radiation pattern conforms to Table 8,
noting that the figures relate to one-way propagation only. The measured horizontal

pattern (plot) of the antenna shall be recorded in the test report;
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b) confirm by analytical evaluation that no significant side lobes exceed the limits defined in
Table 8. The antenna horizontal radiation pattern shows the relative response of the
antenna plotted against angular displacement in the horizontal plane. A significant side-
lobe is defined as any positive excursion from the monotonically decreasing main beam
pattern of more than 2 dB.

5.11 Radar availability

5111 S

5.11.11

tandby and transmit

Requirement

(MSC.192/5.8) The radar equipment shall be fully operational (run or transmit status) within 4

minutes

fter switch-on from cold. A standby condition shall be provided. in which th

operatior
standby

5.11.1.2

The meth

al radar transmission. The radar shall be fully operationa
tondition.

Methods of test and required results

ods of test and the required results are as follows;

ere is no
from the

a) confinm by observation that a standby facility is provided;

b) confirm by measurement that the 4 min operatjong m switch-oph is met.
The rpdar system shall be pre-conditioned by e nnected from the power source
for at|{least 1 h, then reconnected t N started.
As sdon as the radar system indisate be set to
transmit mode. When the radar s shall be
stopped and the time recorded. TheAdi

c) confinm by measurement that the 6 s lppecationa quirement from standby is met. The
radar|system shall be set\to the \ least 2 minutes, after which the radar
system shall be set toMran : started. When the radar system is fully

opergtional (run or

recor

6 Display pres;

6.1 Genleral

This star
informati
requirem

NOTE Th
the satisfa

atch shall be stopped and the elag
jed.

ay submit evidence of physical display measurements and related docum
tion.of the test authorities to support the physical requirements. In this case and with the ag

sed time

igational
sentation

entation to
reement of

the test au

Nnority, additiondl medasurements auring tne pertormance test rmdy not be deelmed rnecessary.

6.2 Performance standards

(MSC.192(6.2.1) The display presentation shall comply with the performance standards for
the Presentation of Navigation-related Information on Shipborne Navigational Displays
(MSC.191(79)), unless otherwise specified in this standard to maintain the clarity of the radar

image.

Tests in Clause 6 verify compliance with the radar presentation requirements of MSC.191(79).

NOTE A future IEC test standard may further clarify the presentation requirements and methods of test.
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6.3 Presentation of information
6.3.1 Consistency of layout
6.3.1.1 Requirement

(MSC.191/5.1.1) The presentation of alphanumeric data, information, and text and icons shall
be consistent within the user interface with respect to screen layout and arrangement of
information (for example from screen to screen and from page to page).

Data and control functions shall be logically grouped according to the task-at-hand. Priority
information essential to the task-at-hand shall be identified for each application, permanently
or persistently dlsp/ayed and presented to the user, as approprlate for t/he\agpllcatlon in a

prom/nell mrariricr Uy, IUI b')(dIII[JIb' usc UI [.)UbIlIUII Size arrdtotour.

6.3.1.2 Methods of test and required results

The mettods of test and the required results are as follows:

a) verify hd text is
consi
b) confir uniformly
locate , @s far as
c) ibon or the
d) essential to the task-atthand is
by location, size, colouf) and is
6.3.2.1

information and text [shall be
integrity (if

phanumeric data,

duse 4 as

a) confirm by observation that alphanumeric data, information and text is readable under all
ambient light conditions likely to be experienced on the bridge of a ship (day, dusk and
night as defined in IEC 61174);

b) confirm by observation that numerical values (for example for position, speed, distance,
time) are presented in a consistent manner;

c) confirm by observation that the presentation of units conforms to SN/Circ.243;

d) where the meaning of information is extracted from terms or abbreviations in the
presentation, confirm by observation that the terms and abbreviations used conform to
SN/Circ.243;

e) where the source of information is extracted from terms or abbreviations in the
presentation, confirm by observation that the terms and abbreviations used conform to
SN/Circ.243.
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6.3.3 Separation of operational display area
6.3.3.1 Requirement

(MSC.191/5.1.3) The presentation of alphanumeric data, information and text shall be clearly
separated into an operational display area (for example radar, chart) and one or more user
dialogue areas (for example, menus, data, control functions).

Circular, square or rectangular presentations are permitted.

6.3.3.2 Method of test and required results

Confirm by observation that user dialogue areas are clearly separated from~the operational
display afea.

6.3.4 Operational display area information
6.3.4.1 Requirement

(MSC.1911/7.1.5) No part of the operational display area ha d for the
presentation of information that is not part of the navigatio Pk P, POP Up
displays,|drop down menus and information windows). Y ited and re/evamt target
data, infgrmation and text may be displayed adjacent t¢ g selegted y or target
within the operational display area.

The meth

sentation
rafea, is presented only in response to an

a) confif
but is

expligi jon, hyperlink, hot key, etc.);
b) confiy s containing, for example text, diagrams, etc.,
supeli e b the ati ea, aré moveable within the operational area;

c) confir bosed on

the o

6.4 Rea

(MSC.19 /5 2. 1) . bols and
other grap ' ' ' ility from
typical user posmons (| e. readlng dlstance and viewing angles) under all ambient light
conditions, (day, dusk and night), likely to be experienced on the bridge of a ship, and with
due consideration to the night vision of the officer of the watch.

NOTE The day colour table specified in IHO ECDIS Presentation Library Ed. 3.3 uses a white background that
may not support readability under all light conditions and may be a risk to safety of navigation for some
navigational systems and equipment including radar. Readability may be achieved by using the black background
in the dusk or night colour tables specified in IHO ECDIS Presentation Library Ed. 3.3, or the day black background
colour table specified in IHO ECDIS Presentation Library Ed. 3.2, and adjusting brightness and contrast, if
provided, for use under all light conditions.
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Table 9 — Ambient light conditions

Ambient condition Light level
Day 200 cd/m? + 50 %
Dusk 10 cd/m? £ 50 %
Night Darkness
(where the display is the predominant light source)

NOTE Natural daylight is preferred for the two daytime tables.

When display eqmpment is set to the maximum brlghtness control setting,_it shall provide a
luminance—of-3 ast 85 cd/m? measured ot . he wihite minance
level of Ma juishable
below tha 2 more than
30 % fror i

The presgntation shall:
e provide a luminance contrast ratio of not less than 50:1 uaderthe)ambi i onditions
for dgdy as defined in Table 9; (Luminance contrasjtatio i 5 C= i black.);

e provide a luminance contrast ratio of not Ies h : ent light
condifions for night as defined in nance of

e provide a means or method to ven t symbol
BKAJ[1 (black) shall be visually disti fark grey
colouf of black-adjust symbol BKAJ2, opwic i i ion i i ;

NOTE| BKAJ1 and BKAJZ/are defi

e prevent inadvertent adj ents icti that may
causgq degradatio 3 such as gamma and colour temperature

adjus mentsQ
6.4.1.2 Methods of

Set-up th according
to the ghli (FPDM)
standard.

NOTE Bg e period of

time specif

The meth d the required results are as follows:

a) confirm by observation that alphanumeric data, text, symbols and other graphical
information are readable from expected user positions and under the ambient light
conditions described in Table 9;

b) confirm by measurement (for example using a test image with a white square at the centre
of the operatlonal display area) that the brlghtness can be varied from a minimum level of
at most 1 cd/m” to a maximum level of at least 85 cd/m?;

c) confirm by measurement that when the display equipment is set to maximum brightness,
the luminance does not vary across the operational display area by more than 30 % from
the brightest point to the dimmest point;

d) confirm by observation that the brightest elements of the presentation in the night ambient
light condition described in Table 9 are points and thin lines;

e) confirm by measurement that the display equipment provides a luminance contrast ratio
for characters to their background of at least 3:1 and not more than 15:1 in the user
dialogue area;
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f)

6.4.2 Legibility of alphanumeric data, inform#

6.4.2.1 Requirement

confirm by measurement that the display equipment provides a maximum luminance value
for the colour black of 0,52 cd/m? under the day ambient light condition described in Table
9;

where display equipment is intended to present symbols for either operational or charted
information, confirm by measurement that it provides a luminance contrast ratio of not less
than:

1) 50:1 at the centre of the display under the day ambient light condition described in
Table 9;

2) 10:1 at +80° horizontal and £60° vertical on the display under the day ambient light
condition described in Table 9;
3) 150:1 at the centre of the display under the night ambient light co/ruiiign described in

T: hla Q-

OTC—I5

4) 180:1 at £20° horizontal and +£15° vertical on the display und
cdndition described in Table 9;

pient light

wherg display equipment is intended to present symbols for chart

1) cqnfirm by observation that the user can verify visually

distinguishable against a background set to dark gre

2) cgnfirm by measurement at £+60° horizontal ang g colour ghift is not

mpre than 0,03 in the CIE 1976 coordinate syste

(MSC.19(1/5.2.2) Alphanumeric data, jfformatio ext shall be presented using|a clearly

legible non-italic, sans-serif font. The \font

appropriate for the viewing| distance

Ze
from usdr positions likely/tQ be expe enn the ¥ridge of a ship. The manufacturer’s
documenitation shall identi c inal Xiewing distance for the display equipment.

likely to he expe

Alphanumeric dati, i ) all be readable under all ambient light gonditions

For text,| the charac ei in~millirfetres shall be not less than 3,5 times thel nominal
viewing ¢ hall be not less than 11 pixels (see ISO 9241-8, IEC 60945

and IHO

6.4.2.2

The meth

a)

b)

confifm by observation that alphanumeric data, information and text are presented using
non-itaftic;samns=serif fortformmat;

verify that the alphanumeric data, information and text complies with the requirements of
IEC 60945, Clause 4. Compliance shall be assessed for the user positions identified in the
manufacturer's documentation;

confirm by measurement that text height, the distance between the top and bottom edges
of the smallest capital letter used on the screen, complies with the minimum size
requirement for the nominal viewing distance stated in the manufacturer’s documentation
(3,5 mm per metre of viewing distance and at least 11 pixels);

while the display is off, adjust the ambient light level reflected from white paper positioned
on the display screen to each of the values in Table 9. In each case, confirm by
observation that alphanumeric data, information and text are readable.
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6.4.3 Presentation of text
6.4.3.1 Requirement
(MSC.191/5.2.3) Text shall be presented using simple unambiguous language that is easy to

understand. Navigational terms and abbreviations shall be presented using the nomenclature
defined in IMO SN/Circ.243.

6.4.3.2 Methods of test and required results

The methods of test and the required results are as follows:

a) conf|rm by observatlon that text is presented usmg standard marln-rminology (see

b) configm by observation that navigational terms and abbreviations & 3 Lising the

(MSC.1911/5.2.4) When icons are used, their purpose ely Yecognizdd (i.e. in
accordanlce with the expectations of the users) by (appes - a ent, and grpuping in

6.4.4.2

The meth

a) confif nnex I;

b) confir brinciples
and duidelines of IS

c) confifm by ingpec or in the
man facture@o <

6.5 Colours and i i

6.5.1 U

6.5.1.1

(MSC.19[M&.3. | symbols

and other graphi tion and

identification “against the background under all ambient lighting conditions (day, }usk and

night) likelynto be experienced on the bridge of a ship.

(MSC.191/5.3.2) The colours and brightness shall take into account the light conditions of
daylight, dusk and night. The presentation shall support night viewing by showing light
foreground information on a dark non-reflecting background at night.

(MSC.191/5.3.3) The background colour and contrast shall be chosen to allow presented
information to be easily discriminated without degrading the colour coding aspects of the
presentation.

(MSC.191/8.3.1) Multicoloured display equipment shall be used.

(MSC.191/8.3.2) Multicoloured operational displays, including multifunctional displays (for
example, Chart Radar or Conning displays) should provide a minimum of 64 colours.
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If the display equipment is not intended to support the presentation of charted information
then the colours used should be based upon the colours defined for the symbols and radar
maps, where defined, in Annex J, along with a range of shades based upon the following
colours - white, grey, black, blue, magenta, green, yellow, orange and red - or a subset of
them, provided they are visually distinguishable from each other and identifiable (see also
1ISO 9241-8.)

The method for colour alignment for a chart radar is given in Annex K.
The presentation for the user dialogue area shall use clearly visible colours which do not

detract from the operational display area in the day, dusk and night colour tables, and do not
adversely affect the night vision of the officer of the watch All information shall be presented

conditions—the—brightest—elemen d H ines and
points. Large illuminated areas are d|scouraged.

6.5.1.2 Methods of test and required results
The mettods of test and the required results are as follows:

a) confiflm by analytical evaluation that the colours in the tser tha a.areas do not detract
from |[the presentation under each ambient ligh i dusk and npight) as

specified in Table 9;
b) if the|display equipment is not intended to s presentation of chart infprmation,
confinm by observation that the di € i o%s hle /Of presenting at [least the

following colours so that they are identifigb ient light conditions defined in

6.5.1)1 white, grey, black, blue, mag: n~-Orange and red, and| that the
colou ¢

c) confiqm by analytical ey, i abiént condition, the user dialggue area
minimizes the use of ilu a ight lines, presents |IIum|nated text pn a dark
backg & |t mong/light than the operational display area;

d) confinm by obseryatigp user diaglogue areas that the presentation meets the
following critefia_agai b Da - Mours for each ambient light condition; gay, dusk
and nfight (as\d i ‘ :

— the ‘ PNCS a8 YA and sharp;

— th D i e for the application and do not distract from the
in i in

- |gn£ i iti he general luminance of the user dialogue area Hoes not

intensity are in accordance with the requirements of 6.5.1.1 where
to text, symbols and graphics;

e) verify|
these

f) verifyLthat the background contrast is in accordance with the requirements of IEIC 60945,
Clause 4 in the conditions of day, dusk and night;

g) confirm by analytical evaluation of alternative colour differentiation tables for day, dusk
and night conditions provided by the manufacturer, that those foreground colours used for
navigational symbols which deviate from any recommended colours within Annex J for
navigational symbols meet the operational requirements;

h) if the equipment is specified as a chart radar, the documentation shall confirm that a
minimum of 64 colours are available (see 6.12);

i) confirm that the use of colour is in accordance with the considerations listed in Clause J.4.
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6.6 Symbols
6.6.1 Operational information
6.6.1.1 Requirement

(MSC.191/5.4.1) Symbols used for the presentation of operational information are defined in
IMO SN/Circ.243 and further specified in Annex J.

(MSC.191/8.4.6.8) The alphanumeric data shall not obscure graphically presented operational
information.

Where accurate colour identification of an isolated symbol is requwed ,the~symbol should
subtend at least 8,7 mm per metre (30 min of arc) at the nominal viewjrg distance pnd shall
be not less than 5 mm per metre (17 min of arc) of viewing distance.

%4,9 mm

NOTE The use of spectrally extreme blue (v’ < 0,2) should be avoided for i
per metre (R ° of arc) of viewing distance (see ISO 9241-8, 6.4).

6.6.1.2 Methods of test and required results
The metHods of test and the required results are as fo

a) configm that the symbols used for operational inf atj i J;

b) confinm by observation that the alp resented

information;
c) confin on of an
isolate 5.6.1.1.

6.7.1 Cdg
6.7.1.1 Requir

(MSC.19 of alarm

related in

If the vig technology relies on the separate transmission of primary
colours, e colour red for alarm indications shall not rely solgly on the
use of tcﬁ red solour-primary and the presentation of alarms and indicatipns shall
be visiblg niiable gven after the failure of any one primary colour input to the|display.

6.7.1.2 IIIIethods est and required results

The methods of test and the required results are as follows:

a) confirm by inspection of manufacturer documentation and by observation that red is used
for alarm indications;

b) if either the video interface or display technology relies on the separate transmission of
primary colours, confirm by observation in each ambient condition that alarms and
indications are visible and remain identifiable after the red primary is disabled. Where the
disabling of red primary is impractical, the manufacturer shall state that the design
complies with this requirement.

6.7.2 Colour coding in combination with other attributes
6.7.2.1 Requirement

(MSC.191/5.5.3) When colour coding is used for coding of alarm related information, it shall
be used in combination with other symbol attributes, such as size, shape, and orientation.
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6.7.2.2 Method of test and required results

Confirm by inspection of the design documentation that colour coding of symbols is always
combined with some other attribute.

6.7.3 Flashing of information
6.7.3.1 Requirement

(MSC.191/5.5.4) Flashing of information shall be reserved for unacknowledged alarms.

6.7.3.2 Method of test and required results

Confirm py observation that flashing of information is only used for unac owledg%alarms.

6.8 Integrity marking

6.8.1 Indlication of source, validity and integrity status
6.8.1.1 Requirement

shall be
marked
may be
ntage values. Examples

(MSC.1911/5.6.1) The source, validity, and where posg
indicatedl Invalid information or information wit
qualitatively and/or quantitatively. Invalid informa
quantitatlvely indicated (marked) by A }
include:

e source (for example position and vetocity fro

e validi

e qualitptive descriptjo

e quantjtative

ource of

ex J;

alidity of

' of ' mented 5 Mtatio pable of

indicating the integrity of information, where applicable. If integrity is indicated
quantitatively, confirm by inspection of documented evidence that either absolute values
or percentage values are displayed.

6.8.2 Colour coding of validity and integrity

6.8.2.1 Requirement

(MSC.191/5.6.2) When colour coding is used, alphanumeric information with low or doubtful
integrity shall be qualitatively marked by using yellow, and invalid information shall be
qualitatively marked by using red.

6.8.2.2 Methods of test and required results

The methods of test and the required results are as follows:
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a) confirm by observation that the colour yellow is used to indicate alphanumeric information
with doubtful integrity;

b) confirm by observation that the colour red is used to indicate invalid alphanumeric
information and information with failed integrity.

6.9 Alarms and indications
6.9.1 Operational status
6.9.1.1 Requirement

(MSC.191/6.4.7.1) A clear indication of the status of the alarms and of the alarm criteria shall

be given. TN

(MSC.191/5.7.1) The operational status of alphanumeric informatio
follows:

cated as

Table 10 — Operational alarm status

\
Status Visual indication Ie SI B Applidation
Alarm, no} acknowledged Red, flashing mpanie by audlb pplies to ajl
si naI alphanumer|c and
appropriate[graphical
information
Alarm, acknowledged or Red \ uppre smMa Applies to ajl
invalid Inflormation si alphanumer|c and
appropriate |graphical
information
Important|indications Yellow 'IWnless otherwise Applies to
(warnings| spegified in the alphanumer]c
(for example low integrity) erformance standards for information
N ~ e individual equipment
Normal stpte exequired, ‘optionally Silence Applies to
gree alphanumer]c
information
6.9.1.2 ired results
The methods\of tests ired results are as follows:
a) con ation) that there is a clear indication of the status of the alarms and of

b) verify| that-alarnps and indications are presented in accordance with the requirdments of
IEC 6l0945, Clause 4 and as required in Table 10

6.9.2 List of alarms
6.9.2.1 Requirement

(MSC.191/5.7.2) A list of alarms shall be provided based on the sequence of occurrence.
Additional indication of priority, as set by the user, shall be provided on displays showing
alarms from multiple sources. Alarms that have been acknowledged and are no longer
relevant shall be deleted from the list of alarms, but may be retained in an alarm history list.

6.9.2.2 Methods of test and required results
The methods of test and the required results are as follows:

a) confirm by inspection of the documentation that the user can set additional indication of
priority;
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b) confirm by observation that by generation of multiple alarms results in a list of alarms at
the display in the correct sequenced order. Confirm by observation that removal of an
alarm input will decrease the alarm list accordingly;

c) confirm by observation that acknowledged alarms which are no longer relevant are
deleted from the alarm list.

6.9.3 Alarm related information from multiple sources
6.9.3.1 Requirement

(MSC.191/5.7.3) When a single display is used to present information from multiple
navigational systems and equipment, the presentation of alarms and indications shall be
consistent for the display of: TN

e the time of alarm occurrence,
e the cause of the alarm,
e the source of the alarm, and

e the status of the alarm (for example, acknowledged, not ac

NOTE Rafar compliant to this standard is required to present infg
example AlS.

dational slystems, for

6.9.3.2 Method of test and required results

Confirm py observation of the equipf alarm related information

from all Jources is consistent.

6.10 Pre¢sentation of radar informat
6.10.1 Radar video imag
6.10.1.1 |[Requiremen

(MSC.191/7.2.1@7
targets shall no e

informati

rted AIS
resented

(MSC.19 tion from
the displa gdar video image and target trails (see also MSC.192/6.14.3).

(MSC.19 graphic
symbols for ts shall be variable. It shall be possible to control the brightness of

ormation. There shall be independent means to adjust the brightness of
groups df “displayed graphics _and alphanumeric_data, information _and text (for jexample,
tracked radar targets, navigation tools, etc.). The brilliance (brightness) of the heading line
shall not be variable to extinction.

(MSC.191/6.3.1) Radar images shall be displayed by using a basic colour that provides
optimum contrast against a darker background. A white background shall not be used. Radar
echoes shall be clearly visible when presented over a chart background. The relative strength
of echoes may be differentiated by tones of the same basic colour. The basic colour may be
different for operation under different ambient light conditions (day, dusk and night) likely to
be experienced on the bridge of a ship, and with due consideration to the night vision of the
officer of the watch. Processed radar information may use additional colours that are not in
conflict with other presentation features.

Additional processed images or information that is not a part of the basic radar image may be
discriminated from the basic radar image by tones of the basic colour used to present the
basic radar image. Alternatively, processed radar information may be differentiated by tones
of another basic colour or colours. Additional colours shall provide optimum contrast against a
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darker background and shall be clearly visible when presented simultaneously with a chart
background (i.e. land, depth areas, etc.) and which do not conflict with other presentation
features. The colours may be different for operation under different ambient light conditions
(day, dusk and night) likely to be experienced on the bridge of a ship, and with due
consideration to the night vision of the officer of the watch.

NOTE The day colour table specified in IHO ECDIS Presentation Library Ed. 3.3 uses a white background that
may not support optimum contrast under all light conditions and may be a risk to safety of navigation for some
navigational systems and equipment including radar. Optimum contrast may be achieved by using the black
background in the dusk or night colour tables specified in IHO ECDIS Presentation Library Ed. 3.3, or the day black
background colour table specified in IHO ECDIS Presentation Library Ed. 3.2, and adjusting brightness and
contrast, if provided, for use under all light conditions.

If the colour red is used for the radar image, the colour used shall be gisﬁwuishable from
other usgsof the cofour red, for exampie through the use of fumimance cpding byl different
tones of ¢olour. o\

6.10.1.2 | Methods of test and required results
The mettods of test and the required results are as follows:

a) confitm by observation that the radar video image 9 » gets and
reporfed AIS targets are not substantially deg S by other
presgnted information;

b) confinm by observation that the graphical

information, retaining only the rada

c) confiqm by observation that a means.or p video is

d

e) confipm by observatio ¢~ (indepéndent) means or method to agdjust the

d) confinm by observation that a separa djust the

brigh s, alphanumeric data, information and text
is als
f) verify i ss of the heading line (and stern line where

preseinted) canngt be ad 3 point of extinction (see also 7.2.3 and 7.2.4)

g) confin radar image is presented in contrast on ja darker
backd light conditions (day, dusk and night) likely to be
expel|i i

h) confj radar echoes are clearly visible when presented

simu a chart background under all ambient light conditions (day, dusk and
night) li to be\expérienced on the bridge of a ship.

6.10.2 L

inearity and index delay

6.10.2.1 Requirement

(MSC.192/5.9.5) Radar targets shall be displayed on a linear range scale and without a range
index delay.

6.10.2.2 Methods of test and required results
The methods of test and the required results are as follows:

a) confirm by observation that the radar targets are displayed on a linear scale and without
delay. Confirmation that the range scale is linear may be achieved by the use of calibrated
markers or by observing a radar picture based on a known locality;

b) additional and auxiliary radar presentation windows, with or without a range index delay,
are permitted outside of the designated operational display area. As far as practical and
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size permitting, the permitted auxiliary window shall use this radar standard as guidance
for functionality and presentation.

6.11 Physical requirements

The provisions of this subclause are applicable to the physical displays associated with
navigational systems and equipment on the bridge of a ship, including the stand-alone
displays for radar equipment, the multifunction displays used in IBS and INS, and displays
supporting composite presentations that integrate information derived from two or more
navigational systems or equipment.

Display equipment shall comply with the applicable requirements of IEC 60945 (see 6.3.1.1.).

6.11.1 Qperational display area
6.11.1.1 |[Requirement

(MSC.192/6.2.3) The display sizes shall conform to those def
equipment category.

prding to

(MSC.1911/8.2.1) Display equipment shall be of sufficie ments of

the relevant IMO performance standards.

(MSC.19 e Radar
presenta

e 180

e 250 mm for ships larger than 500 gross ¢ p tonnage;
e 320 )

The man A i Hi e intended size of the operational display
area.

6.11.1.2

Confirm t a circle
of diamef Table 1.
6.11.2 2

6.11.2.1

(MSC.1911/8{1.1) hall be possible to adjust the contrast and brightness of thg display

provided,—as—appticabtetothedisptay techmofogy—tH—stat-bepossibtetodimthe—isplay. The
range of control shall permit the display to be legible under all ambient light conditions likely
to be experienced on the bridge of a ship (day, dusk and night). The range of adjustment shall
be sufficient to maintain the user’s dark adaptation at night (see 6.4).

(MSC.191/8.1.2) It shall be possible for the navigator or user to reset the values of contrast
and/or brightness to a preset or default condition for each of the defined ambient light
conditions (day, dusk and night). If the display equipment supports the presentation of charted
information, a means or method shall also be provided to return manual control(s) to a
reference setting for calibrated colour performance appropriate for each of the colour tables
specified in IHO S-52.

The manufacturer’'s documentation shall identify the default settings for brightness and
contrast controls.
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6.11.2.2 Methods of test and required results

The methods of test and the required results are as follows:

verify the adjustment of contrast and brightness in accordance with 6.4;
confirm by observation that a manual brightness control is provided;

if applicable (for example for CRT technology), confirm by observation that a manual
contrast control is provided;

confirm by inspection of documented evidence that the manufacturer’s documentation
identifies the default settings for contrast and brightness controls;

confirm by observation that the default setting for contrast and brightness controls is

f) for efjuipment intended for display of operational information prmation,
confinm by measurement of luminance that, for manual user cg ightness
and ;brated
opergtion established by the manufacturer appropriate fo ondition
(day, [dusk and night) as specified in Table 9.

6.11.3 Temporal stability

6.11.3.1 |[Requirement

Display gquipment shall be perceptually on at the

nominal yiewing distance identified i ambient

light condlitions likely to be expected o

NOTE The perception threshold of “flicker” is known_to vagy for observers, depending on such factgrs as age,

fatigue, anpbient lighting conditigns, frequencies, peripkeral™Nqr “dire€t vision, the displayed image dize, image

brightness pnd image content.

6.11.3.2 | Methods of fe Its

The mettods of@a i Its gre as follows:

a) confif ti i y presentation is free of perceived flicker [under all
ambignt light 1S

b) confin uménted evidence whether the response time (Iliminance
persis equipment is less than 1 ms;

c) for #sed on technologies which have a luminance pefsistence
(respqnse uuch\less than 1 ms (for example EL, plasma, LED, etc.), confirm by
analyfica aluation./that the display equipment emits less energy in the [temporal
frequencies observer will detect as “flicker” according to ISO 13406-2, B.2.6 under
each pmbient light test condition specified in Table 9;

for display equipment with longer luminance persistence (for example CRT, LCD'’s, etc.),
confirm by analytical evaluation that the display equipment emits less energy in the
temporal frequencies than an observer will detect as “flicker” (i.e. the predicted “flicker”
threshold) according to ISO 13406-2, B.2.5 under each ambient light test condition
specified in Table 9.

6.11.4 Physical controls and status indicators

6.11.4.1 Requirement

Physical controls for display equipment shall be locatable by visual or tactile means. If the
display equipment has more than three adjacent control knobs or switches, labels or icons
with adjustable illumination shall be provided for identification of these controls. Labels or
icons, if provided, shall comply with the readability requirements of 6.4.

Any illuminated status indicators which are separate from the main display (for example built-
in to the front panel of the monitor) shall be locatable by visual means. Adjustable illumination


https://iecnorm.com/api/?name=8c9d48c37ab3ca7190453bd3636b4911

62388 © IEC:2007(E) - 63 -

provided for labels, icons and status indicators shall be suitable for all ambient light
conditions likely to be experienced on the bridge of a ship (day, dusk and night) and considers
the need to preserve dark adapted vision.

As a minimum, a switch to power display equipment and visual indications of the presence of
input power and video signals shall be provided.

6.11.4.2 Methods of test and required results
The methods of test and the required results are as follows:

a) confirm by observation that physical controls for display equipment are locatable by visual
or tactile means;

servation

}wsical

d) confilm by observation that a visual indication of the presence e display

b) if thefe are more than three adjacent control knobs or switches,
that they have labels or icons with adjustable illumination;

c) confitm by observation that the display equipment can be j
switch;

e) confifm by observation that a visual indication of the preselice of video signdls to the
display equipment is provided;

f) if thefe are illuminated status indic
visual means;

btable by

g) confilm by observation that adjustable i e p der each
of thg ambient light conditions defined in Tak

h) verify
6.12 Cojours
6.12.1 Requirement

(MSC.191/8.3.2@Y
example [chart rada

except where perpiite

lays (for
1 colours

6.12.2

Confir

(MSC.191/8.4) Radar display equipment shall provide a minimum screen resolution of 1280 x
1024 pixels, or equivalent for a different aspect ratio, except where permitted or not required
by the IMO. For a 180 mm radar display, a minimum screen resolution of 1024 x 768 pixels,
or equivalent for a different aspect ratio, is permitted.

Display equipment intended to support the presentation of charted information shall provide a
maximum pixel pitch of 0,29 mm per metre of nominal viewing distance (1 min of arc), for
example 0,36 mm at 1237 mm viewing distance. The manufacturer’s documentation shall
describe the screen resolution, pixel format and viewing distance (i.e. for measurement of
pixel pitch).

6.13.2 Methods of test and required results

The methods of test and the required results are as follows:
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a) confirm by inspection of documented evidence that the display equipment supports a
screen resolution of at least 1280 x 1024 or equivalent if the equipment uses a different
aspect ratio;

b) confirm by inspection of documented evidence that the display equipment provides a
maximum pixel pitch of 0,29 mm per metre of nominal viewing distance (1 min of arc);.

c) confirm by inspection of documented evidence that the manufacturer’'s documentation
identifies the screen resolution, pixel format and the viewing distance used for the
measurement of pixel pitch.

6.14 Screen viewing angle

6.14.1 Requirement

L/nder all
iting user

(MSC.1911/8.5) The display equipment shall support the reading of/
ambient light conditions, simultaneously by at least two users, from s
positionsllikely to be found on the bridge of a ship.

6.14.2 Methods of test and required results

Confirm by observation that the viewing angle is adequate™Q viewed by two
users, under all ambient light conditions. The prese b and’contrasf shall be
viewable[over + 80° without undue loss of informatio

6.15 Magnetic interference
6.15.1 Requirement

(MSC.19 ntation of
navigational information, a p/ds shall
be provided.

Any coldur shift resu ' * = 0,03
maximum in the >

NOTE Th

If the dis
field of
case co

measure
exceed 0,03 in

magnetic
he worse
pnfirm by
our shift perpendicular to the worse area of the display [does not
1976 colour coordinates when any shielding or compensating features
d. (See ISO 9241-8.)

are presgnir ena

7 CCRP and own ship

7.1 Consistent common reference point (CCRP)
The consistent common reference point is a location on own ship, to which all horizontal

measurements, for example range, bearing, relative course, relative speed, closest point of
approach (CPA) or time to closest point of approach (TCPA), are normally referenced.

7.1.1 CCRP position
7.1.1.1 Requirement

(MSC.192/5.9.3) When the picture is centred, the position of the consistent common reference
point shall be at the centre of the bearing scale.
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7.1.1.2 Methods of test and required results

Confirm by observation that with the picture centred, the CCRP is positioned at the centre of
the bearing scale measurement reference.

7.1.2 Measurements
7.1.2.1 Requirement

(MSC.192/5.9.1) Measurements from own ship (for example range rings, target range and
bearing, cursor, tracking data) shall be made with respect to the CCRP (for example at the
conning position).

The equipment may also provide a function to enable measurements to be om another
location pn ship and in this case, there shall be a clear indicatio surement
referencg position.

NOTE Th¢ use of radar antennas with a limited horizontal view are limited<to certai icati , Yor|instance a
bow positipn. Therefore measurements for such radars need not be rg ent 2 ut may be
referenced|to, for instance, the antenna position.

7.1.2.2 Methods of test and required results

The meth

a) confinm by observation that the » ] ne CCRP
and not referenced to any other pesiti 5 pt where
specifically selected and clearly indicated bow crossing range [and bow
crossjng time, (BCR/BCT) which shall b VIE) om the bow position);

b) if more than one CCRR.I i % _ObServation and measuremen{ that the
rangg and bearing measurs tQ the selected CCRP position.

7.1.3 Arntenna offset

7.1.3.1 Requir

(MSC.192/5.9.1) E&kilitie \ : vided to compensate for the offset between| antenna
position eference point on installation. Where multiple antennas
are insta £ ori for applying different position offsets for each ahtenna in
the radaf s 9 S Of shall be applied automatically when any radar gensor is
selected.

The methods of testidnd the required results are as follows:

a) confirm by observation that there are facilities in a non-operational menu to compensate
for the offset between the antenna position and the consistent common reference point;

b) confirm by observation that where multiple antennas are installed, there shall be provision
for applying different position offsets for each antenna;

c) confirm by observation that the offset is automatically applied for each selected antenna
and that the offset values are maintained in non-volatile and transferable memory;

d) if a function for more than one CCRP is provided, confirm by observation that the antenna
position offset is corrected according to the selected CCRP position;

e) confirm by document inspection and if provided, that the selection of an alternative CCRP
position is indicated,;

f) confirm by document inspection that the CCRP function is described in the user manual.
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7.2 Own ship
7.2.1 General

Own ship features include own ship’s outline, heading line, and stern line.

7.2.2 Own ship’s outline and minimised symbol
7.2.2.1 Requirement

(MSC.192/5.9.2) Own ship’s scaled outline shall be available on appropriate range scales.
The consistent common reference point (CCRP) shall be at the centre of the bearing scale, as
described in 7.1.1.

It shall bg possible for the user to select either a scaled ship’s outline{or a mini symbol
as speciffed in Annex J. Display equipment shall provide the capabij icafly switch
from the|scaled ship’s outline to the minimised symbol when the\bea ig’s true
scale outffine is less than 6 mm, and vice versa.
7.2.2.2 Methods of test and required results
a) ninimised
symb
b) ability to
c) cd range
scale
d) vhen the
beam|of own ship’s
e) confinm by observa CRP and
radar antens' ented in
wi
common
esolution
shall be

(MSC.192/5.14.3) Provision shall be made to temporarily suppress the heading line. This
function may be combined with the suppression of other graphics.

A means to dim the heading line shall be provided. It shall be permitted to combine the HL
dimming with other dimming functions. The heading line shall extend to the bearing scale.

7.2.3.2 Methods of test and required results
The methods of test and the required results are as follows:

a) confirm by observation that the heading line extends from the CCRP to the bearing scale;

b) confirm by document inspection and observation of the equipment that there is a means to
align the heading line with a resolution of 0,1°;
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c) confirm by document inspection and observation of the equipment that if more than one
radar antenna is provided, the heading skew (bearing offset) is retained and automatically
applied when each radar antenna is selected,;

d) confirm by observation that the heading offset values are retained in transferable non-
volatile memory or equivalent means;

e) confirm by observation that a temporary (momentary) heading line suppression function is
available. The same function may be used to suppress other graphical information;

f) confirm by observation that a means to dim the heading line is provided; the function may
be combined with dimming other functions.

7.2.4 Stern line

7.2.4.1 Requirement

A stern line, drawn on a reciprocal bearing to the heading line, may
shall be possible to switch the stern marker on and off. The stern
CCRP to|the bearing scale when the display presentation is in
line is digplayed the heading line shall not be suppressed.

vided, it
}m the
he stern

7.2.4.2 WMethods of test and required results
The metHtods of test and the required results are as follq

f;
[ the line

a) confiqm by observation that if a ste

b) confinm by observation that the ste&
style ponforms to Annex J;

c) confin n line is

activq.

8 Navigation tools

8.1 Genleral Q

Navigatig
presentafi

all navigation displays shall be harmopised for
al functionality is permitted as appropriate| for the

equipme gnd in this case is described in the relevant test $tandard.
8.1.1 U

8.1.1.1

(MSC.19/5.9.4 F || facilities
for metri cable for

estuary, river or similar coastal appllcatlons A/l md/cated values for range measurement shall
be unambiguous.

8.1.1.2 Methods of test and required results
The methods of test and the required results are as follows:

a) confirm by document inspection, the range measurement units and the associated range
scales provided by the equipment. Confirm that the user manual describes alternative
units;

b) confirm by observation that range measurements use consistent units and are
unambiguous.
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8.1.2 Presentation
8.1.2.1 Requirement

Navigation tools, for example cursor, VRM, EBL, ERBL and parallel index lines, shall be
presented with their relevant symbols according to Annex J.

(MSC.191/7.2.1.3) Means shall be provided to adjust the brightness of navigation tools
overlaid on a radar image independently of the adjustment of the radar image and of other
graphics within the operational display area.

A numerical readout shall be provided for each active navigational tool.

8.1.2.2 Iblethods of test and required results
The metHods of test and the required results are as follows:
a) confiqm by observation that each navigation tool is presented wi S $ymbol(s)

according to Annex J;

b) confirm by observation that the brightness of the igadi toQls, as a proup or
subgnoups, can be adjusted independently of thg f dar image and of
other|graphics within the operational display ares

8.2 Disllay range scales
8.2.1 Mandatory range scales
8.2.1.1 Requirement

(MSC.192/5.10.1) Range &ca ‘ 1, 12 NM
and 24 NM shall be provided. Additiona Y tside the
mandatofy set. Low met set.

(MSC.19

NOTE Lo

8.2.1.2

b) confinm by thservg rominent

c) confirm by inspection of the EUT that additional range scales provided are separate and
outside of the mandatory range scales (below 0,25 NM and/or above 24 NM) and do not
interrupt the consecutive sequence of mandatory range scales. Low metric range scales
are permitted in addition to the mandatory set;

d) confirm by observation that the display is not blanked for more than 1 scan after a change
in range scale and within that period, full functionality is restored (charts, where provided,
are permitted to redraw over a longer period; see Clause 11);

e) confirm by observation that with the CCRP centre, the actual range displayed within the
operational area should be within + 0 % and + 8 % of the range scale, as measured at the
cardinal points.
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8.3 Variable range marker (VRM)

8.3.1 General

The VRM provides the means to measure the range of a feature or target and a means to set
a range reference from own ship for navigation.

8.3.2 VRM measurements

8.3.2.1 Requirement

(MSC.192/5.12.1) At least two variable range markers (VRM) shall be provided. Each active
VRM shall have a numerical readout and shall have a resolution compaﬂ%with the range

scale in yses-

Each actiive VRM shall be capable of adjustment to 0,01 NM, & metric

equivalent. A coarser resolution may be provided for higher range s t shall

be availgble in the user dialogue area or additionally adjacent e cursor

lies over the ERBL/EBL/VRM.

A functiop to switch each VRM on and off shall be provi

(MSC.192/5.12.2) The VRMs shall enable the u bet within

the operational display area, with a maximum selected

or 30 m,

Where m to other

range ms

It shall b with the

specified

The VRM le.

8.3.2.2

The metHods of test and

a) confi

b) confifw by ek Confirm
that afe metric
equiv 4 NM or
apprgpriate metric equivalent;

c) confirm by observation that a function to switch each VRM on and off is provided;

d) confirm by measurement that the accuracy of the VRMs meet the requirement using a
calibrated target or marker;

e) confirm by measurement that when metric measurements are provided, the readout and
accuracy is equivalent to those relevant to nautical miles;

f) select the 24 NM range scale and set a VRM to 24 NM range. Select the 6 NM range scale
and confirm by observation that it is possible to set the position of the VRM to 3 NM
(£ 1 %) within 5 s;

g) confirm by observation that it is possible to position the VRM at any range within the
operational display area, and with the required accuracy of £ 1 % within 5 s;

h) confirm by observation that a VRM range that is set by the user is maintained when there

is a change of the range scale.
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8.4 Electronic bearing line (EBL)
8.4.1 General

The EBL provides the means to measure the bearing of a feature or target and as a means to
set a bearing reference from own ship for navigation and for basic collision avoidance.

8.4.2 EBL measurements
8.4.2.1 Requirement

(MSC.192/5.15.1) At least two electronic bearing lines (EBLs) shall be provided to measure
the bearmg of any point object Wlthm the operat/onal dlsplay area WIth 3 max:mum radar
system grror—ef—1+beased A the—pexphe ry of the

display.
9 %equate

(MSC.192/5.15.2) The EBLs shall be capable of measuré 3 q heading
and relatjve to true north. There shall be a clear indication g (i.e. true
or relative

(MSC.19p
to maintqi

A means

The metHh

a) confin features

on a

b) confin vided for

each
Blative to

c) confin

the s eference
is provided;

d) confd

e) confiqm 3 j i ive, ingremental
adjustment i i i i required

f) confirm by measurement that the EBL can be set to any bearing to within £ 0,5° in less
than 5 s.

8.4.3 EBL origin position
8.4.3.1 Requirement

(MSC.192/5.15.3) It shall be possible to move the EBL origin from the consistent common
reference point to any point within the operational display area and to reset the EBL to the
consistent common reference point by a fast and simple action.

(MSC.192/5.15.4) It shall be possible to fix the EBL origin or to move the EBL origin at the
velocity of own ship.
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(MSC.192/5.15.5) Means shall be provided to ensure that the user is able to position the EBL
smoothly in either direction, with an incremental adjustment adequate to maintain the system
measurement accuracy requirements.

8.4.3.2 Methods of test and required results
The methods of test and the required results are as follows:

a) confirm by observation that it is possible to move the EBL origin from the CCRP to any
point within the operational display area and that a fast and simple means is provided to
reset the EBL origin to the CCRP position;

b) confirm by inspection that it is possible to fix the EBL or to move the EBL origin at the
velocijty of own ship:

means to

>§)ciated

c) confirm by measurement that the EBL can be positioned within 5
reset|to the CCRP position is readily accessible, either directly

menul
8.5 Cursor

8.5.1 Ggneral

A user c bearing,
either to ongitude
position bature or
target within the operational display a nction or
menu an

8.5.2 Cyrsor measurement
8.5.2.1 Requirement

(MSC.192/5.18.1) A neans to

designat¢ any positio
(MSC.192/5.18.4)>

screen.

(MSC.19 he range
and beati fude and
longitude

{
(MSC.19p d by the

cursor sh

8.5.2.2 Methods oftestand required Tesults

The methods of test and the required results are as follows:

a) confirm by measurement that the cursor can be positioned at the CCRP and then
repositioned on the outer range ring at a mid (inter) cardinal point within 5 s;

b) confirm by measurement the cursor accuracy in range and bearing by comparison with a
known target or by use of a calibrated source. The accuracy shall not be inferior to the
VRM and EBL (see 8.3.2 and 8.4);

c) confirm by observation that the cursor readout of the cursor position is available in range
and bearing, and in latitude and longitude, either alternatively or simultaneously;

d) confirm by observation that the position of the cursor on the screen is readily identified.
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8.5.3 Selection by cursor
8.5.3.1 Requirement

(MSC.192/5.18.3) The cursor shall provide the means to select and de-select targets,
graphics or objects within the operational display area. In addition, the cursor may be used to
select modes, functions, vary parameters and control menus outside of the operational
display area.

8.5.3.2 Methods of test and required results

The methods of test and the required results are as follows:

a) confirr—by—inspee tor—that—s sor—setection—and—de-setection—fynctior e readily
avail ibment;

b) confimrm the cursor operation within the operational display apéas ‘& ovided,
outsig i control
menufs

8.6 Off

8.6.1 Ggneral

The curspr or the electronic range and bear|ng i RB , sed as a

means ta 1) a } erational

display afea. The functionality of the éursoxi

8.6.2 Electronic range and bearing linhe (ER

8.6.2.1

(MSC.19R/5.17) There ha be 3 sition on

the displa ;

Where pfovided,
shall be gapable of

ave a numerical range and bearing readout, and
(or the appropriate metric equivalent) and 0,1°.

coarser rgnge re i \aynbe prov'ed for range scales higher than 24 NM. The range and
bearing r| i ; he user dialogue area and may also be made tegmporally
available|i i display area (for example adjacent to the cursor when the cursor

lies over

4

8.6.2.2

Where provided:

a) confirm by measurement and observation that the ERBL can be used to measure the
range and bearing of one position on the display, relative to any other position, and also
from own ship, within the operational display area;

b) confirm by observation that the active ERBL has a dedicated numerical range and bearing
readout. The range and bearing readout shall be available in the user dialogue area and
may also be made available in the operational display area (for example adjacent to the
cursor when the cursor lies over the ERBL);

c) confirm by observation that the active ERBL is capable of adjustment to 0,01 NM (or the
appropriate metric equivalent) in range and 0,1° in bearing. A coarser resolution may be
provided for range scales higher than 24 NM;

d) confirm by observation that the presentation of the ERBL is in accordance with Annex J.
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8.7 Parallel index lines (PI)
8.7.1 General

Parallel index lines are provided as a means to set a beam (cross-track) range and bearing
reference to own ship. They are relative to own ship. An index line is a straight line related to
own ship (independent of the display mode), used as a means to set a flexible range and
bearing reference to own ship. Parallel index lines (PI) are index lines parallel to own ship
heading and/or to each other.

8.7.2 Pl lines and positioning

8.7.2.1 Requirement

(MSC.192/5.16.1) A minimum of four independent and separately
index lings, with a means to truncate, and switch off individual lines
selecting|the PI function, the index lines shall be presented parallel o theship ke

parallel
idgd. When

(MSC.192/5.16.2) A simple and quick means of setting the P| b ¢ ss-track)
range (closs-track distance) of a parallel index line shall®be proyidgd) The\true begring and
beam range of any selected index line shall be available-en_tle

Index lings set to different independent bearings may be,u

If only fqur index lines can be displd and qu@ nethod of resetting the index

The pargllel index lines shall be si
described in the user manyal,

d their operation and use|shall be

The meth

a) confin tion, line
truncation, ling"Ro i for all PI
lines

b) confin )
C) conf pss-track
distance) ©

e) confirm by obsérvation and document inspection that the parallel index lines are simple to

f) confirm by observation that if only four index lines can be displayed, a simple and quick
method of resetting the index lines parallel to ship’s heading and to each other is
provided;

g) confirm by observation that if navigation lines or fairways are provided, they have a
separate and equivalent functionality and that they use ground stabilisation. Such lines
shall be regarded as part of the map function.

8.8 Bearing scale
8.8.1 General

The bearing scale provides a quick method to assess the bearing of own ship’s heading or the
bearing of an object, within the operational display area.
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8.8.2 Bearing scale presentation
8.8.2.1 Requirement

(MSC.192/5.13.1) A bearing scale around the periphery of the operational display area shall
be provided. The bearing scale shall indicate the bearing as seen from the common
consistent reference point (CCRP).

(MSC.192/5.13.2) The bearing scale shall be outside of the operational display area. It shall

be numbered at least every 30 degrees and have division marks of at least 5°. The 5° and 10°

division marks shall be clearly distinguishable from each other. The 1° division marks may be
presented where they are clearly distinguishable from each other.

i\sg:l;uishable

propriate

ribe how

If the pgsition of the CCRP results in part of the bearing scale not
(compregsed), that section of the bearing scale shall be indicatg
reduced detail.

ol

If the CCRP is positioned outside of the operational area the

8.8.2.2 Methods of test and required results

The mettods of test and the required results are a

a) confiqm by observation that the b berimeter
of thg operational display area;
b) confinm by observation that the bgaring scale and has

divisipn marks of at least every 5°;

c) confiqm by observatio are clearly distinguishable from the 10°

divisipn marks;

d) confin the 1° division marks ar¢ clearly
distin

e) confin i bearing scale shows the bearing with respect to the CCRP;

f) confin ion ent inspection that if the position of the CCRP results
in paf r'g scalenpot Peing distinguishable (compressed), that sectipn of the
beari , i \i vith the appropriate reduced detail;

g) confi 2 inspection that if the CCRP is positioned outside of the operational

area(|theu eranua descnbes how this is addressed and any subsequent limifations in

8.9.1 General

Range rings provide a calibrated and visual range indication of the range scale selected.

8.9.2 Range ring presentation and measurement
8.9.2.1 Requirement

(MSC.192/5.11.1) An appropriate number of equally spaced range rings shall be provided for
the range scale selected. When displayed, the range ring scale (separation) shall be
indicated.

(MSC.192/5.11.2) The system accuracy of fixed range rings shall be within 1 % of the
maximum range of the range scale in use or 30 m, whichever is the greater distance.

Range rings shall always be centred at the CCRP.
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The range ring separation shall provide a logical calibration of the range scale.

A means of switching the set of equally spaced range rings on and off shall be provided.

8.9.2.2 Methods of test and required results

The methods of test and the required results are as follows:

a)

e)

8.10 Ragdar maps

8.10.1 General

A radar [map is a combination of user-defined
features [shall be retained. in a non volme NO
accordance with Annex J

8.10.2 Map functions an 3 ser<defined maps
8.10.2.1
(MSC.19

confirm by observation that if range rings are selected for display the separation (distance)
between the range rings is indicated;

confirm by observation that the number of range rings provides a logical calibration and
subdivision of the range scale, with typically two to six rings for nautica}/mjl\e range scales,

and Ulp tU I‘;VU rarryc I;IIyO fUI IIIUtII\J rdairyv OUGIUO;

confinrm by observation that range rings are always centred at CCR

confifm by measurement to a calibrated reference, a known ea
systefn accuracy of fixed range rings is within 1 % of the rhaxi
scale|in use or 30 m, whichever is the greater distance. Confirm t he accyracy meets
the rjquirement using a calibrated signal generator o erified signgl source,
for e

confifm by inspection that a means of switching g rings on and off is
provided.

ines and symbols. User-generated
Presentation of maps shall be in

Requi@

P/5.32.1) Ks K ible fer the user to manually create and change, shve, load

and disp g lines / routes referenced to own ship or a geolgraphical
position. ble' tonremove the display of this data by a simple operator aftion.

8.10.2.2<

The meth

confirm by observation that the map functions provided meet the requirements stdted;

confirm by document inspection that the user manual clearly describes these functions,
their application, and any limitations that may apply;

confirm by observation that functions to suppress maps and to switch maps on and off are
provided. The map suppression function may be combined with the suppression of other
functions and shall be permanently available as a temporary suppress control function
when maps are in use. The map on/off functions shall at least be available in a top level
menu;

verify that any provision for vector charts is compliant with Clause 11 in this standard;

other external feature or layer-structured sources of mapping data may be provided.
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8.10.3 Map memory and transfer
8.10.3.1 Requirement

(MSC.192/5.32.5) The maps /navigation lines / routes shall be retained when the equipment is
switched off.

(MSC.192/5.32.6) The maps/navigation lines/route data shall be transferable whenever a
relevant equipment module is replaced.

8.10.3.2 Methods of test and required results

The methods of test and the required results are as follows: RN

a) confiqm by observation that when maps are constructed and saved, th resxgtained in
non-vjolatile memory;

b) configm that maps are available after the equipment is switche again;
c) confiim by document inspection that instructions for trans ata to a

replagement module are provided.
8.10.4 Map presentation properties
8.10.4.1 |[Requirement

(MSC.19p/5.32.2) The maps / navig bols and

reference points.

(MSC.19 s defined

in SN/Cin

(MSC.19
informati

the radar

8.10.4.2
The meth

a) confin | colours

confo

b) confﬁ

signif

do not

8.1 Nalvigation

8.11.1 General

A navigation route is provided, for example by a chart display, an electronic position fixing
system, or from an integrated navigation system.

8.11.2 Route display and monitoring
8.11.2.1 Requirement

The capability of displaying routes on the radar may be provided. If provided, tests shall be
conducted to ensure that the routes are correctly calculated, and they are presented
according to Annex J.

If a route monitoring facility is provided, it shall comply with the requirements of IEC 61174
and with Clause 11 in this standard.
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8.11.2.2 Methods of test and required results
The methods of test and the required results are as follows:
a) if route functions are provided, confirm by observation that a means to load/enter routes is

provided;

b) confirm by observation and simulation that an entered simulated route is correctly
displayed and that the simulated route is calculated correctly according to a known
solution;

c) confirm by observation that the presentation of route information is according to Annex J;

d) confirm by observation that if the function provided, the process of monitoring the loaded
route operates correctly in terms of waypoint calculation, and that the/mm:@oring process
operdtes n compliance with TEC 61174,

e) confipm by observation that the radar presentation is not signifi d by the

presegntation of a route.
9 Orientation, motion and stabilisation

9.1 Gejeral

The rad ion and stabilisation

modes.

r system is required to support various azi

9.2 Azimuth stabilisation
9.2.1 Adcuracy of alignment
9.2.1.1 Requirement

(MSC.19
functiona
adopted

be provided by a gyrocompass|or by a
ce not inferior to the relevant gtandards

(MSC.19 inhtations of the stabilising sensor and type of trarlsmission
system, 1 ] ent of the radar presentation shall be within|0,5° with
a rate of with the class of ship.

The radgprsys gigned to operate with a turn rate of 20 °/s, irrespective of the

9.2.1.2

NOTE Th
interfaces.

9.2.1.2.1 Common to all gyro interfaces
The methods of test and the required results are as follows:
a) confirm by observation that the equipment continues to operate satisfactorily in the non-

stabilised mode (head-up) when the compass input is inoperative;

b) confirm by observation that when the compass simulator is switched off, or the data
connection removed, the equipment reverts to the backup mode (head-up) and that an
alarm is enabled;

c) confirm by document inspection that the functional limitations and instructions for
interfacing with different types of gyro are described;
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d) confirm by document inspection that a statement is included within the installation manual
that requires a gyro equipment or equivalent having an update rate that is adequate for
the ship’s rate of turn.

9.2.1.2.2 Analogue gyro interfaces

The display presentation mode of the radar shall be set to north-up. The output from a
compass, or compass simulator, shall be applied to the radar. The heading change shall be
applied in a clockwise direction and shall increase from 0 °/s to 20 °/s in approximately 3 s.

The methods of test and the required results are as follows:

a) confirm by measurement that with a rotation rate of 20 °ls appl|ed fo.I least 60 s and

then ptopped—afte Jpped SHN o e eadiTg EX garange of the
heading line, the error in ahgnment in degrees does not exceed 0,5¢;

b) confirm by measurement, that repeating the procedure in a) and by a i eading
change in an anti-clockwise direction, the error in alignmeni\n d e exceed
0,5°%;

c) confinm by measurement that when the tests are repeated Wi i sentation
orient in| degrees
does

d) confifm by measurement that when the changeover) fro i i sentation
mode| to another (for example north-up tg S i of 0,5°
achiejed within 5 s.

NOTE If gnalogue interfaces are provided for he 20 °/s, for

instance synchro-servo gyro systems, the mini H state any

limitations |n the equipment manual.

9.2.1.2.3| Digital gyro ing€

The meth

a) confimm that en\the 5| inimum as
specitied by , |by using
the sg¢enarios 2 i G

b) confin bcated in
an ins

9.2.2 H

9.2.21

(MSC.192/5.19 plution to

permit aqcurate alignment with the ship gyro system.

(MSC.192/5.19.4) The heading information shall be referenced to the consistent common
reference point (CCRP).

For analogue systems alignment of the heading shall be done in such a way as to prevent
inadvertent adjustment of the heading reference.

9.2.2.2 Methods of test and required results
The methods of test and the required results are as follows:

a) confirm by observation that the heading refers to the CCRP and that the readout has a
resolution to 0,1°;

b) confirm by observation that for analogue systems the inadvertent alignment of the heading
is prevented, for example by the use of two operator actions.
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9.2.3 Azimuth stabilisation update
9.2.3.1 Requirement

For digital interfaces, the update rate shall be sufficient to maintain the tracking
required.

9.2.3.2 Methods of test and results required

Confirm by measurement that the gyro data update is adequate by conforma
scenario 2 in 10.3.14.4.

9.3 Motion and orientation modes RN

accuracy

nce with

9.3.1 GJneraI

Display modes include the required own ship motion and azimuth orie

9.3.2 Trpe and relative motion
9.3.2.1 Requirement

(MSC.192/5.20.1) A true motion display mode and
The modg shall be indicated.

de shall be

The methods of test and the required rgsults are

a) configm by observatio
is provided;

b) confin

of thg trace origin S
6 NM|range se
c) confin ¢ S or in the motion of the trace origin does nd

1°, w input to course value;
d) confiqm by_obserxation \tk he-felative motion function is available, in which
remains gta 2 isplay and radar video is presented and has a motio

9.4.1 Ge¢neral

provided.

he mode

e motion
with the

t exceed

pwn ship
h relative

The off-centring function provides the means to position the radar antenna and CCR
within the operational area of the display.

9.4.2 Manual and automatic off-centring
9.4.2.1 Requirement

(MSC.192/5.21.1) Manual off-centring shall be provided to locate the selected

location

antenna

position at any point within at least 50 % of the radius, measured from the centre of the

operational display area.

(MSC.192/5.21.2) On selection of off-centred display, the antenna position shall be capable of
being located to any point on the display up to at least 50 % and not more than 75 %, of the
radius from the centre of the operational display area. A facility for automatically positioning

own ship for the maximum view ahead may be provided.
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(MSC.192/5.9.3) The off-centre limits shall apply to the position of the selected antenna.

9.4.2.2 Methods of test and required results
The methods of test and the required results are as follows:

a) confirm by observation that the manual off-centring can position the radar antenna to at
least 50 % of the radius and not more than 75 % of the radius, relative to the centre of the
bearing scale;

b) confirm by observation that if an automatic positioning function is provided, the position of
own ship antenna provides the maximum view along the observing ship’s course;

c) confirm by document |nspect|on that when the manual or automatic

OH-C entring position

resulfs euserranual shall
descrjbe how this is addressed and any subsequent limitations in 3 ¢ bearing
scale

d) confiqm by observation that the off-centre limits shall apply » it ¢ }elected
antenna.

9.4.3 Adltomatic reset
9.4.3.1 Requirement

(MSC.192/5.20.1) In true motion (TM), the autor tiated by

own ship

(MSC.19p icplly reset

up to at erational

display 4 jpn for an
early resg

9.4.3.2

The meth

a) confin head;

b) confin et before
the m operate
corre

c) conf'{ 5 for own
ship.

9.4.4 Di

9.4.4.1 Requirement

(MSC.192/5.20.2) North up and course up orientation modes shall be provided. Head up may
be provided as an operational mode and in any case, shall be provided as a backup mode.
The user manual shall describe the operation of each mode.

(MSC.192/5.20.3) A permanent indication of the motion and orientation mode in use shall be
provided.

9.4.4.2 Methods of test and required results
The methods of test and the required results are as follows:

a) confirm by observation that north-up, course-up and head-up orientation modes are
provided and that a permanent indication of the mode selected is given;

b) confirm by document inspection that each mode is described in the user manual;
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c) confirm by observation the orientation of each mode:

north-up: Confirm by observation that when north-up is selected, it is an azimuth-stabilised
presentation in which north on the bearing scale remains fixed vertically above the CCRP.
The heading line shall point from the CCRP to own ship’s referenced heading on the
bearing scale, and the true bearing of any target on the display shall be measured from
north;

course-up: Confirm by observation that when course-up is selected, it is an azimuth-
stabilised presentation in which the bearing scale can be orientated so that own ship’s
course on the bearing scale is vertically above the CCRP. The heading line shall continue
to point from the CCRP to own ship’s referenced heading on the bearing scale. If own
ship’s heading differs from the course, then the heading line shall not point vertically
upwards from the CCRP until the bearing scale is reset (manually ?r—sa\tomatlcally) to

reflegtthecourse altulauun,
head{up: Confirm by observation that when head-up is selected, jt< on mode
in whiich the radar image is orientated “up” toward the top of th Radar
echogs and tracked targets are shown at their measured.dist img in a
direction relative to own ship’s heading. f le shows
000 degrees. Target trails are relative. It is p033|ble toh a \ ili head-up
mode| where the top of the bearing scale shows own €hip™s\} Q. i ge, target
trails mmay be true or relative.

There shpll be an indication of the head-up status if poth-s iSation opfions are avadfilable.

9.5 Gropnd and sea stabilisation

9.5.1 Mlde and source

9.5.1.1 Requirement

(MSC.19p/5.22.1) Ground/ah

(MSC.19p/5.22.2) The|[stabih cated.

(MSC.19p/5.22.3) . The ided by a

sensor a )prove® bilisation

mode.

9.5.1.2

The mettods of te

a) con w Jocment inspection and by observation, that both sea and ground stabilisation
modefs are provigedhar , i indicati selected
and of the 3

b) confiim by obsefvation that the stabilisation mode is consistently applied. If| different

stabilisation modes are applied to specific functions, those functions and modes shall be
identified and indicated;

c) confirm by observation that the source of own ship’s speed is indicated and confirm that
the installation manual requires that a sensor is connected which is approved in
accordance with the requirements of IMO.

9.5.2 Ground stabilisation
9.5.2.1 Requirement

A ground stabilisation mode (i.e. ground-referenced velocity) shall be provided. Ground
stabilisation requires an external sensor signal from an EPFS or SDME capable of providing
an input and an indication of own ship’s speed over ground. Any limitations associated with
the method of ground stabilisation shall be described in the user manual.
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9.5.2.2 Methods of test and required results
The methods of test and the required results are as follows:

a) confirm by observation and by using a test signal that own ship data readout provides the
speed and course over ground information as COG and SOG, or ship’s speed readout is
displayed in longitudinal and athwart ship components;

b) confirm by document inspection that a requirement is described in the installation and user
manual and that if connected, an electronic position fixing system (EPFS) approved in
accordance with the requirements of the IMO in resolution MSC.112(73) is used;

c) confirm by document inspection that limitations associated with EPFS or an alternative two
dimensional ground stabilising SDME in compliance with IMO resolution MSC.96(72), for
example a dual axis logand use of stationa acked reference targe are_described in
the uger manual;

d) confirm by observation that the speed source is indicated.

9.5.3 Sela stabilisation

9.5.3.1 Requirement

A sea stabilisation mode (i.e. water referenced velogity) sk 7 Sea stdbilisation
requires |an SDME, capable of providing an input/and di 's speed
through the water. Limitations associated with SDM 3 anual.

a) confinm by document ipspection th R ce for an
SDME according to j also be
provided;

b) confinm by analytical e en Sea stabilisation is selected and a slignificant
set (fpr exa plied, the
equipment ground
refergnced value

c) confinm by opserva ormation
equate to the i

d) confiqm b Q( i i ssociated
with vay;

e) if proyid S k;

f) confifm thafthe speed on the display log readout is correct and the source is indi¢ated.

10 Aids for collision avoidance

10.1 General

IMO recognises radar as an important tool to aid collision avoidance. Its use is explicitly
referenced in Rules 6, 7, 8 and 19 of the International Regulations for Preventing Collision at
Sea.

The task of collision avoidance shall engage radar targets, target trails, past positions, target
tracking and reported AIS targets. A navigational display that provides functionality for the
task of collision avoidance, including the provision of CPA and TCPA information, shall as a
minimum be compliant with Annex A. Calculations for navigational displays providing and
presenting tracked target and AIS information shall be validated according to this clause.


https://iecnorm.com/api/?name=8c9d48c37ab3ca7190453bd3636b4911

62388 © IEC:2007(E) - 83 -

10.2 Target trails and past positions
10.2.1 General

The radar system provides target trails as appropriate for radar echoes and past positions at
least for activated AIS targets. Past positions may also be provided in addition to radar trails
for tracked targets.

10.2.2 Time and plot requirements

10.2.2.1 Requirement

ssible to
ption and

relative motion display modes.

(MSC.19p/5.23.2) (MSC.191/6.3.2) The trails shall be disting and shall
be clearly visible under all light conditions.
Past positi s with an
indication

Automatig
provided

may be

10.2.2.2
The meth

a) confin i 3 o\ iBéd to vary trail time and where available,

icable to

and past positions are provided in a consistgnt mode,

the equipment and documentation, that if an qutomatic
d/plot interval is provided, the period is compatible with each

hat when provided, there is a means provided to vary the|plot total
periodl of Ppast posjtions. In this case, confirm that the presentation of the total |period is

f) confirm by document inspeciion thal the user manual describes the build-up of trails and
past positions during specific conditions, for example from the standby condition. In these
circumstances, the indicated trail or past position duration may not have achieved the
specified time and a cautionary note shall be provided,;

g) confirm by observation that relative trails and past positions are unaffected by the
selection of ground or sea stabilisation mode;

h) confirm by observation that true trails are correct when ground and sea stabilisation
modes are selected. When ground stabilisation is selected, confirm that ground fixed
echoes have no trails, and that when sea stabilisation is selected, a trail is shown related
to a set and drift value;

i) confirm by observation that it is possible to select true or relative trails from a reset
condition for all stabilised true motion and relative motion display modes. Where the
option is provided, true trails are permitted in a stabilised head-up mode;

i) confirm by observation that trails and past positions are presented, are clearly visible
under all light conditions and are distinguishable from targets.
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rails/past position availability

Requirement

(MSC.192/5.23.3) Either scaled trails or past positions or both, shall be maintained and shall
be available for presentation within 2 scans or equivalent, following a change of the following
conditions:

— the reduction or increase of one range scale;

— the offset and reset of the radar picture position; and

— a change between true and relative trails.

10.2.3.2 Methods of test and required results N\

The mettods of test and the required results are as follows:

a) confin d after
a red dar picture

positi
b) confin

and following a true motion reset, trails or past positi yvailable, if p

visibl
maint
c) confir
selec

d) confin
range
inclug

10.3 Ta
10.3.1 @G
10.3.1.1

Acquired
own ship

(MSC.19
may be

manually
facility.

ange scale

ith the aid of the associated clutter controls. Radar targef
acquired and tracked using an automatic target trach

the radar picture

reviously
shall be

rails, the

ed on all

elative to

e signals
S may be
ing (TT)

(MSC.19

'IR_’)A_Q) The npnrnﬁnn of-the radar frnr\l/ing function and the prnr\aooing ol

reported

AIS information is defined in this standard.

(MSC.192/5.25.1.1) For collision avoidance, the automatic target tracking calculati
be based on the measurement of a radar target’s position relative to own ship position and
their relative velocities.

10.3.1.2

Methods of test and required results

These requirements are tested in 10.3, starting at 10.3.3.

NOTE The target tracking state diagram is shown in Annex G.

ons shall
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10.3.2 Presentation of targets
10.3.2.1 Requirement

(MSC.192/5.24.1) Targets shall be presented in accordance with the performance standards
for the Presentation of Navigation-related Information on Shipborne Navigational Displays
adopted by the IMO (MSC.191(79)) and with their relevant symbols according to SN/Circ.243,
as referenced in this standard.

(MSC.192/5.24.2) The target information may be provided by the radar target tracking
function (TT) and by the reported target information from the Automatic Identification System
(AIS).

(MSC.19 rget shall

be indicq alid for

presenta }clearly

indicated on.

(MSC.19 perating,

displayin

10.3.2.2

The meth

a) confin al and in
suppq for target

tracki

b) confirm by observatio > i e display
and presentation of targ

10.3.3 Tjracking calc
10.3.3.1 <> *

(MSC.19 arget tracking calculations shall be based on the
measure e‘position and own ship position.

(MSC.19p/5.26.1. ources of information, when available, may be used tp support
the opti)é erformance by target association and in the task of collision ajoidance.
The man | declare the method used and shall provide evidence that the method
used is supporting the noted process.

10.3.3.2 Methods of test and required results
The methods of test and the required results are as follows:

a) confirm by document inspection that related collision avoidance information is described in
the user manual, and that the user manual describes the use of own ship and relative
target positions for collision avoidance purposes and, target acquisition in accordance
with the requirements. The user manual shall include how other sources of information
may be used to support optimum tracking performance by target association and in the
task of collision avoidance, and should identify any limitations when other sources are
used;

b) if other sources of optimum tracking are used, confirm by document inspection and by the
manufacturer’s declaration, that they include the other sources used and that the working
principles are noted;
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c) confirm by analytical evaluation, for example modified tracking scenarios as appropriate,
that the methods used by the manufacturer do not degrade the tracking and association
results.

10.3.4 Target tracking availability
10.3.4.1 Requirement

(MSC.192/5.25.1.3) TT facilities shall be available on at least the 3 NM, 6 NM, and 12 NM
range scales. Tracking range shall extend to a minimum of 12 NM, irrespective of the range
scale in use.

10.3.4.2 Methods of test and required results

The metHtods of test and the required results are as follows:

a) confiqm by document inspection and by observation that TT fungti i ? for at
least [the 3 NM, 6 NM and 12 NM range scales. Record thg hich TT
functipnality is available and record the maximum TT acturer’s
documentation states is available;

b) confin L a 5 defined
in Annex F (or live targets), that the TT function is “ayvaila t 12 NM,
irresp

c) confin continue
to be M range
scale of 1 min
and bd to be
tracked.

10.3.5 C

10.3.5.1

(MSC.19 Quipment

category

(MSC.19 d by AIS,

it shall b ide full presentation functionality for a minimum number

9g to Table 11.

of tracke
(MSC.1§ 282« SCX191/6.4.2.2) There shall be an indication when the target tracking
capacity |i ceeded and an alarm when it has been exceeded. Target| overflow

shall not the xadar system performance.

Table 11 — Tracked target capacity (subset of Table 1)

Category of ship/craft

CAT 3 CAT 2 CAT 1
Size of ship/craft <500 gt 500 gt to <10 000 gt All ships/craft
and HSC<10 000 gt =210 000 gt
Minimum tracked radar target 20 30 40
capacity

10.3.5.2 Methods of test and required results

The methods of test and the required results are as follows:
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a)

b)

10.3.6 Manual acquisition

10.3.6.1 |Requirement

confirm by document inspection, that the equipment classification is declared when it is
submitted for test and note the Table 11 requirements according to equipment category;

confirm by observation and using the target simulator, the radar system can process and
track the required number of radar targets as specified in Table 11. The simulator shall
provide the required number of test targets arranged (for example in groups) to permit an
easy assessment of target count;

confirm by observation and using a simulated scenario that there is an indication at a
nominal 95 % full capacity and that an alarm function is provided when the display
presentation capacity is expected to be exceeded. For example with a declared ctapamty of
40 targets, an indication is required at 38 targets and an alarm when the 41 target is
attempted to be acquired,;

confirm by observation that there is no obvious degradation in radar gystem performance
undell the conditions of target overflow, either in presentation ~qr in WSsing of
information.

(MSC.192 R ith provision for

acquiring ' Wedspecified minimunh number

of targets i . bination of these.

10.3.6.2

The meth

a) confin ion, ati aps of the manual acquisition| function
using| a test scenario i st capacity available using manual
acquigition shall be & 5 QUi ding to the equipment classification in
Tablel 11;

b) confinrm by observ of manual acquisition and automatic agquisition

10.3.7

(where prov' get capacity required according to the eguipment
clasjfication.

utomatj

10.3.7.1

(MSC.1 3. RAUtomatic acquisition shall be provided where specified in Table|1. In this
case, th eans for the user to define the boundaries of the auto-acquisilion area.
The bou ies—of the™auto-acquisition zone and any exclusion zones shall bg clearly

identified|.

10.3.7.2 Methods of test and required results

The methods of test and the required results are as follows:

a)

b)

c)

confirm by observation and using the target scenario simulator, that where applicable in
Table 1 (i.e. CAT 1), the automatic acquisition function is available and that the target
capacity is compliant to Table 11 above;

confirm by observation that any target entering, or detected within, the automatic
acquisition area is automatically acquired. A new target symbol compliant with Annex J
and an alarm shall be provided,;

confirm by observation that the auto-acquisition zone and any exclusion zone are clearly
identified on the display according to Annex J.
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10.3.8 Motion trend
10.3.8.1 Requirement

(MSC.192/5.25.4.1) When a target is acquired, the system shall be capable of providing the
trend of the target's motion within one minute and the prediction of the targets’ motion within
3 minutes.

10.3.8.2 Methods of test and required results
The methods of test and the required results are as follows:
a) confirm by o

the t ; ot's A U
The target motion trend and accuracy is measured in 10.3.14;

bservation that once targets are acquired, the system provides the trend of

b) confirm by observation that targets continue to be tracked and ¢ i?tion is

isibility of 50 %

10.3.9.1 |Requirement

(MSC.192/5.25.4.3) The system shall continue to (track g arly and
individually distinguishable on the display for 5 out\of 10>cO ent.

10.3.9.2 [ Methods of test and require

Confirm by observation that the releva target is
continually tracked when it is a cleari and-individua dar target available for 5 ¢ut of 10
scans, ollits equivalent, a ifi ta rg scenario 5 (see 10.3.13).

10.3.10 [Tracking algoxi
10.3.10.1 Requi
(MSC.19p/5.25.4.

effective,

be such that target vector and data smdothing is

When a fracked sent in a
i \ lay within

a) confirm by observation that when the tracking test scenarios 2 and 3 are exercised, target
vector stability is maintained and data is smoothed according to the limits specified in
10.3.13;

b) confirm by observation that the trend and prediction comply with the accuracies required
in each test scenario, as defined in 10.3.13.

10.3.11 Target swap
10.3.11.1 Requirement

(MSC.192/5.25.4.5) The possibility of tracking errors, including target swap, shall be
minimised by design.
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10.3.11.2 Methods of test and required results

Confirm by observation that target swap does not occur when tracking scenario 4 in 10.3.13 is
exercised.

10.3.12 Cease tracking
10.3.12.1 Requirement

(MSC.192/5.25.4.6) Separate facilities for cancelling the tracking of any one and of all
target(s) shall be provided.

10.3.12.2 Methods of test and required results

Confirm py observation and using scenario 5 in 10.3.13, that the fu ancelling

any one {arget and also for cancelling all tracked targets is provided

10.3.13 [Target tracking scenarios
10.3.13.1 Requirement

Five tracking scenarios are provided to test the target/tracking

e sceng
errors

e sceng

e sceng

e scendrio 5 provides 10 A ing rrors are
appligd.

10.3.14 [Target motio

10.3.14.1 Reqn@
(MSC.19p/5.24.4.2)

acquired

bn of all

pd target
formance

(MSC.19
has achig¢

(MSC.192/5.254.7. sts as a
means t ¢ 100 kn.
Individua relative

(MSC.192/5.25.4.7.1) For ships capable of up to 30 kn true speed, the tracking facility shall
present, within 1 min steady state tracking, the relative motion trend and after 3 minutes, the
predicted motion of a target, within the following accuracy values (95 % probability).

(MSC.192/5.25.4.7.1) Accuracy may be significantly reduced during or shortly after
acquisition, own ships manoeuvre, a manoeuvre of the target, or any tracking disturbance and
is also dependent on own ship’s motion and sensor accuracy. Table 12 provides an indication
of typical tracking accuracy, averaged over several tracking scenarios and with minimal
sensor errors. Sensor errors with long periods are not relevant for the tracking scenarios.
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Table 12 — Typical tracked target accuracy (95 % probability figures)

Time of steady Relative Relative CPA TCPA True course True
state course speed speed
minutes degrees (°) NM minutes degrees (°)
1 min: trend 11 1,5 kn or 10 % 1,0 - - -
(whichever is
greater)
3 min: 3 0,8knor1% 0,3 0,5 5 0,5 kn or
prediction (whichever is 1%
greater) (whichever
is greater)

own ship
compare

(MSC.19
craft (H3
measure

tracking, lis maintained with target relative speeds of/up

(MSC.19p/5.25.1.4)
maximuny relative speed relevant to it

10.3.14.2

The test [scenarios differen

tests simulate own ship
targets wlith a speed of
Iltiple targets

swap, m
assumes
compatib
frequenc
environ

The radar systes

Hitions of

jgh-speed
dy state

of steady state

ving the
speed.

sed. The
tracking

~High“xate_of tugn, own ship and target manoeuvring, target
acceleration and fading are simulated. The simulator

is tested

in a n

hopizontal beam width, an antenna rotdtion rate
erit, and at a pulse length and pulse
The operation

epetition
pise free

Own ship is travelling at 20 kn. Sensor errors are applied as defined in Annex E. Three
targets are tracked as defined in Table 13. All measurements are relative to own ship.

Table 13 — TT scenario 1, with sensor errors applied

. 3 min: end 3 min: end
Target Speed Course Start range Start bearing range bearing
number kn degrees (°) NM degrees (°) NM degrees (°)
1 28,3 45 9,5 270 8 270
2 22,4 27 1,12 333 1 0
3 15,3 293 9,25 45 8 45
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Table 14 — TT scenario 1, times of measurement task

Time Time Target Test task Task key Notation
. number
s min: s
0 00:00 T2 A Acquire target A
45 00:45 T3 A 1 min measurement M1
60 01:00 T2 M1 3 min measurement M3
90 01:30 T1 A
105 01:45 T3 M1
150 02:30 T1 M1
180 03700 T2 3 (
225 03:45 T3 M3 <%
: /\
270 04:30 T1 M3 C\ S

The TT?

applies
Therefor

000°

Figure 3 — TT scenario 1

IEC 1466/98

N

rovide accuracies not less than those given in Table 15. The|scenario

10f of roll.

For steady state tracking, both own and target ship follow a straight line course at a constant
speed. Using the scenarios in Table 14, a TT shall achieve, 1 min after acquisition, the
relative motion trend of a target and within 3 min shall achieve the motion of a target, with the

following accuracy values (probability values and confidence levels are 95 %).
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Table 15 — TT scenario 1, accuracies after 1 min and 3 min (all * values)

Relative Relative True True CPA TCPA
course speed course speed NM min
degrees (°) kn degrees (°) kn
Target 1
fmin |1 s I - s
3 min 3 0,8 5 0,8 0,4 0,5
Target 2
3 min 3 0,8 3 0,5 0,3 /~ RN0,5
Targe{ 3 /\\ ~
1 min 11 1,5 1\ N
3 min 3 0.8 2,5 0.7 0\ 5
WA N
Scenario|1 shall be repeated 20 times.

10.3.14.4

TT scenario 2

This scenario simulates own ship, while on an ifitie , rotating
through ¥ 180°, at a turn rate of 10°/ or errors
are applied. Two targets are acquired and executes
a turn to [starboard (scenario 2 — clockwi d with own ship turning to port
(scenaridq 2 — anticlockwise). Initial target data i
Table 16, s
ParameterM )
Rangd (N\M) N\~ \

True Hearing (de/grg%i)

True dourse (d e(g{ee\s{

20

True qpee{(kM\\\

targets shall be tracked continuously.
ave been completed, shall be within £+ 5% or £ 1kn

The tracking

accuracy
n speed
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_' 2
IEC 1466/98
Clockwise
Figure 4 - TT

10.3.14.3 TT scenario 3

This scepario simulates own ship, wjth initial
standard|craft and 45 kn for HSC, exe

targets are acquired and tracke

starboardg at 10 °/s (scenai

The test [s repeated wjth owhship

gfore own ship and target 3 bo
ghip turns 180°, while target 3 thrns 60°.

0 kn for
s. Three
h turn to

turning to port (scenario 3 — anticlockpwise).

rio 3, initial target data

Para \/\ Target
{ii\ N2 2 3
Rangq (NM) \ 5 3 8
True }é}@é\(degﬁ& \ 23 340 180
True co\w\aﬂ&gre\h\/ 180 - 000
True speed (R B 45 0 30

During both scenarios, the targets shall be tracked continuously. The tracking accuracy
1,5 min after the turns have been completed, shall be within + 5% or + 1 kn in speed

(whichever is the greater) and + 3° in course.
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000° 000°

0S O O 0s

T

IEC 146898

Clockwise

Figure 5 — TT scend

10.3.14.4 TT scenario 4

This scenpario simulates a fast target approach ) n ship. Own ship travels on
a heading of 45° at a speed of 28 kn o 3 S d 70 kn for HSC, on a straight
course. A target travels at 70 kn on a r¢

Own ship and the ated by a buoy. The btyoy has
a 0,5 NM CPA to both e high speed target and the puoy are
acquired|immediately after i egun/(see Figure 6).

ata for fast targets (standard speed ghips)

Para r Target
PO — :

Rangd (NM) \ 2,02 7,01

True /@wi\n\;\(deg@}\a\) \ 031 037
True che\&mrég\s)\) 0 225

True s peedN \ 0 70

Table 19 — TT scenario 4, initial target data for fast targets (HSC)

Parameter Target
1 2
Range (NM) 5 10
True bearing (degrees) 040 040
True course (degrees) 0 225
True speed (kn) 0 70

The high-speed target and the buoy shall be tracked continuously and without target swap.
The target data shall be checked 2 min after acquisition and again 5 min and 7 min after
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acquisition. The tracking accuracy shall be within + 5 % or £ 1 kn in speed (whichever is the

greater) and within £ 3° in course.

000°

Figure 6 — TT sce

10.3.14.1 TT Scenario 5

This scemario simulates a typical collisjor situatio one with

zero CPA. During the scenario, four targets-ace {ra b| targets

are trackled, own ship changes speed anr ansg is tested with a fading target. Own
ship is off-centred 50 % t&wards /a beaxing, o 5° e heading is 315° true.

a) For gtandard ship eed is initially 25 kn. This speed |shall be
maintpined fol7 hip speed shall decrease linearly to 1p kn The
decelaration g. The speed of 15 kn shall be maintaingd for the
remainder of thé

Tabl - 3 5: initial target data for standard craft
raN > Target
% Q Y | 2 3 4 5 6 7 8 9 10
Ran Nm \ 447 | 510 [ 6,71 | 707 [ 120 | 110 | 144 | 80 | 90 |}o0
True beariwgreés) 288 | 304 | 288 | 307 | 352 | 315 | 349 | 318 | 318 | [318
Trug coutse (degrees) 045 045 045 — 200 225 190 — — -
True speed (kn) 20 30 40 0 60 20 40 - - -

NOTE Target 6 — fades and has only 50 % paint

Target 7 has a zero CPA before the speed change. Targets 4, 8, 9 and 10 are stationary, with

targets 8, 9, and 10 on a similar bearing. Crossing targets then provide the fourth ta
bearing. The scenario shall run for 15 min from the start. All targets shall be acquir

rget on a
ed within

the first minute at time ¢, the time when a target is initially tracked. No sensor errors shall be

applied.

b) For HSC, own ship speed is initially 60 kn. This speed shall be maintained for 7 min. After

7 min own ship speed shall decrease linearly to 40 kn. The deceleration shall be
of 1 kn/s. The speed of 40 kn shall be maintained for the remainder of the test.

at a rate
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Table 21 — TT scenario 5: initial target data for collision scenario for HSC

Parameter Target
1 2 3 4 5 6 7 8 9 10
Range (NM) 4,47 | 5,10 | 6,71 | 7,07 | 12,0 | 11,0 | 14,4 | 13,0 | 14,0 | 15,0

True bearing (degrees) 288 304 288 | 307 | 357 315 349 313 313 313
True course (degrees) 045 045 045 - 225 225 225 - - -

True speed (kn) 20 30 | 40 0 60 20 40 - - -

NOTE Target 6 — fades and has only 50 % paint

000Q° RN

IEC 1471/98

NOTE Th¢ positio@ i nt for standard speed ships and high speed craffl scenarios.
OS is own

For standard shifs, ip re g speed at 7 min from 25 kn to 15 kn, hence [CPA and
TCPA wi N wn ship reduces speed at 7 min from 60 kn to 40 Kn, hence
CPA and i
a) Com{u ationand by measurement, that all targets are tracked continugusly and
witho rget course, speed, CPA and TCPA shall be monitored at
to + 3 min7, in, ¢, + 11 min and ¢,+ 14 min.

b) Confirm—bymeasurementthat monitorederrorsintarget data—shall be—within % 5 % or
+ 1 kn for speed (whichever is greater), £ 3° for course, + 0,1 NM for CPA and = 1 min for
TCPA of calculated values.

Table 22 — Measurement points and results at 3 min and 6 min for HSC

Parameter Target
1 2 3 4 5 6 7 8 9 10
CPA (NM) 0,67 1,37 0,78 0,98 0,63 3,48 0,08 0,45 0,49 0,52
TCPA at 0 min 4,19 4,39 5,55 7,00 8,47 9,90 11,98 | 12,99 | 13,99 | 14,99
TCPA at 3 min 1,19 1,39 2,55 4,00 5,47 6,90 8,98 9,99 10,99 | 11,99
TCPA at 6 min -1,81 -1,61 -0,45 1,00 2,47 3,90 5,98 6,99 7,99 8,99
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Table 23 — Measurement points and results at 11 min and 14 min for HSC

97 -

Parameter Target
1 2 3 4 5 6 7 8 9 10
CPA (NM) 1,10 0,79 038 | 098 | 098 | 385 | 1,06 [045| 049 | 0,52
TCPA at 7 min 20 s 420 | -412 | -2,36 | -0,41 | 1,24 | 3,00 | 587 |8,57 | 10,07 | 11,57
TCPA at 11 min 787 | -7,79 | -6,02 | —-4,08 | —2,43 | —0,67 | 2,20 | 490 | 6,40 | 7,90
TCPA at 14 min -10,87 | -10,79 | -9,02 | -7,08 | -5,43 | -3,67 | -0,80 | 1,90 | 3,40 | 4,90

Tablp 24 — Measurement points and results at 3 min and 6 minﬂstan d craft
(AN
Parameter Target (\ \
1 2 3 4 5 6 | R \s 9 10
CPA (NM 090 | 322|346 | 098 |212] 687.] 000 N4z [No47 || os2
TCPA at 4 min 820 | 6,07 | 7,32 | 16,80 | 9,56 16,@ \qs 19,17\ 21,57| | 23,97
TCPA at 4 min 520 | 3,07 | 432 | 13,80 | 6, 56 13,1 \1\\5 \6}/ 18,57| | 20,07
TCPA at § min 220 | 0,07 | 1,32 | 10,80 13,17 | 1557|| 17,97
Table|25 — Measurement points Ma% &Qﬁmm for standard craft
Parameter
1 Q W 6 7 8 9 10
CPA (NM) 1,03 \ 4 \e,s)s 45 | 7,87 094 | 042 | 047 | 052
S TS N2
TCPA at [fmin 20 s oh\ \g,m 0,9 6,00/ 225 | 6,83 | 873 | 19,95 | 23,94 | 27,94
TCPA at |1 min -3L,Q6 5559\ V}‘*\ 232 | 143 | 314 | 504 | 16,27 | 20,24 | 24,26
TCPAat fi4 min \| 75\67\ _Er,\{g -7, 931 | 444 | 014 | 204 | 1326 | 17,24 | 21.25
10.3.14.9
In additid imulator in
a noise- in a noisy
environ
10.3.14.

The methods of test and the required results are as follows:

a) confirm by observation that when the test targets in scenario 5 are set to 10 dB above
peak noise level, they are tracked without degradation of the tracking performance;

b) confirm by observation that when the tracking system is operated in a typical clutter
environment and using targets of opportunity (targets of different sizes, speeds and
trajectories), continue to be tracked with minimal degradation to tracking performance.

10.3.15 Tracker range and bearing accuracy

(MSC.192/5.25.4.7.1) The measured target range shall be within 50 m or %

1 % of target

range, whichever is greater, and the bearing shall be within 2° with the own ship sensor errors
listed in Annex E (without glint, pitch and roll).
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10.3.15.1 Methods of test and required results

Confirm by measurement that two simulated targets as defined in Table 26 meet the accuracy
requirements of within 50 m or + 1 % of target range, whichever is greater, and within 2° in
bearing. The scenario uses two targets which are motionless relative to own ship, and own
ship has a speed of 15 kn. Target 1 has a side aspect and target 2 has an end-on aspect.

Table 26 — Measurement of tracked target accuracy

Parameter Target
1 2
Range (NM) 3,0 /“3\0\
True bearjng (degrees) 270 /\\ rOQ)
True courpe (degrees) 000 /\ hQO
True spedd (kn) 15 15

Aspect Side \ \ \Enw
X

NOTE The target range and bearing accuracy is very deperfden{/© i f sensor errgrs and the
stability of|a tracked target. Accuracy is optimum in a steady\statg i i and using a sfable radar
platform. Range and bearing accuracy improve wi ini SOr £ ere there are no sepsor errors
shall be cofnparable with navigation tools, oncg staa 3

10.3.16 Reference target
10.3.16.1 Requirement

(MSC.19p/5.25.4.8) A gra
be provided. Targets

in Annex|J.
Meth@o ‘

get, shall
| defined

10.3.16.2
The meth

a) confir function,

b) confifm™a b ion that the reference target function is either inhibited when AIS is
switc| 2 of the reference target is limited for the calculation of trhe speed
and doursedbut not for the calculation of relative values of speed, course and CPA/TCPA;

c) confitmby observation that stationary tracked reference targets are labelled|with the
specifietreference-targetsymbotimAnmex—;

d) confirm by document inspection that the user manual provides a warning that the loss of a
reference target may have a major impact on the accuracy of the results for true speed
and true course of the target and that own speed will be degraded;

e) confirm by observation that an alarm is provided when tracking accuracy is degraded by
the loss of the reference target(s). The manufacturer shall declare and explain the
techniques used to detect the loss of a reference target;

f) confirm by document inspection that the user manual describes the functionality,
limitations and possible loss of accuracy, when the reference target is lost;

g) confirm that the user manual advises that reference targets are only used for the
calculation of true speed and how calculation of the relative speed can be dangerous.
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10.4 Tracking limitations
10.4.1 Tracking warnings
10.4.1.1 Requirement

(MSC.192/5.25.4.7.1) The testing standard shall have detailed target simulation tests as a
means to confirm the accuracy of targets with relative speeds of up to 100 kn. The test
programme(s) shall be available so that the overall performance of tracking can be assessed
periodically against a known solution. The system shall provide suitable warnings of a
tracking malfunction to enable the observer to monitor the correct operation of the system.

10.4.1.2 Methods of test and required results

The methods of test and the required results are as follows:

a) confitm by observation that a test(s) simulation is provided to 3 ' éﬂd that
the simulation, together with the solution, is described in the tser .

b) confitm by observation that the relevant symbol is indic i fon| function
accoillding to Annex J and that the malfunction warnings

c) confitm by document inspection that the user mg ig i tracking
malfynction;

d) the simulation facility may also provide a fa 7.1.
10.4.2 Documentation
10.4.2.1 |Requirement

(MSC.192/6.3.2) The equipment documentgtion ipti imitations of
the tracking process.

10.4.2.2 |Methods of
Confirm by doct iK
the userd’ manual

10.5 Au

dcribed in

AIS can i navigation and can provide additional information to support the task of
collision pvoi A AIS is provided for SOLAS ships and provides full data] Class B
AIS is fof non- LA craft providing a subset of that data. Different messages fonl Class A
and Clags\Brallow~the target category to be identified. The AIS data reporting rqte varies
accordlng to the statusand motiom of the Snlp

Where reported AIS targets are provided on a navigational display and the purpose of that
display is for collision avoidance, radar video shall be provided and tracked target data from a
radar system shall be used. In this case, the reported AIS information shall be time-stamped
and the position of the AIS symbology shall be progressively moved according to lapsed time
so as to be collocated with the radar video in accordance with 10.8. The navigational display
shall not track targets or provide target association functionality unless it is fully compliant
with this standard.

NOTE The AIS target state diagram is shown in Annex G.
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10.5.2 AIS target capacity

10.5.2.1 Requirement

(MSC.192/5.26.2) In addition to the requirements for radar tracking, it shall be possible to
display and provide full presentation functionality for a minimum number of sleeping and
activated AlS targets according to Table 27.

The AIS target display capacity defines the maximum number of AIS targets which can be
displayed.

(MSC.192/5.26.2) (MSC.191/6.4.2.2) There shall be an indication when the capacity of
processing /display of AlS targets is_about to be exceeded, and an alarm’ when the capacity

has beer] exceeded.

The minimum display capacity for activated and sleeping targets §ha ble 27

capacitieg. The equipment shall be capable of filtering the sleering A pding the

requirements in Table 27.

The docymentation shall describe the display and pr ity ment and
in addition, shall describe the operation in the eyent/th ity is e to, the

maximum capacity provided.

( \Gﬁtegory of ship/craft

\ carx .~ CAT2 CAT 1

Size of ship|craft \( 500 500 gt to <10 000 gt, All ships/craft
N and HSC<10 000 gt 210000 gt

display/prog

Minimum agtivated AIS target 30 40
lessing c;,p’éc\ity

Minimum_sl¢eping AlS\targ 100 150 200
display/prodessing capacity A

Minimum tafget filteri@ c&&a&ity Fy\}’ly populated VDM Fully populated VDM Fully poplilated VDM

10.5.2.2]
The meth

a)

c)

test\and required results

d the required results are as follows:

confilm ment in tion. and record, the manufacturer’s stated AlS target display
processing and filtering capacity of the equipment. The documentation shall confirm that
the minimum display capacity for activated and sleeping targets conforms to Table 27, and
that the equipment is capable of filtering the sleeping AIS targets exceeding the
requirements in Table 27;

confirm by observation and using the reported target simulator (RTS) as described in
Annex F, that the display capacity for activated and sleeping targets is achieved according
to the equipment category, and that the appropriate indication and alarm functions are
provided, unless there is a target-limiting parameter as described in c);

confirm by observation that there is an alphanumeric and/or a graphic indication of the
target-limiting parameter which is provided to automatically limit the display of AIS targets,
for example by range, CPA or TCPA. The RTS simulator shall be used to provide in
excess of the sleeping target capacity and the closest targets within the stated capacity
and within the filter limits shall be displayed;
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d) confirm by observation that if the display capacity of the EUT (activated targets) is at 95 %
of the stated manufacturer’s target display processing capacity or at a level set by the
user, an indication is given;

e) confirm by observation that when 10 additional AIS targets are provided close to own ship,
the additional targets are displayed;

f) confirm by document inspection, that the user manual describes how the EUT behaves in
a target-overload situation:

— when the activated target count has been exceeded;
— when the sleeping target count has been exceeded.

10.5.3 Filtering of AIS sleeping targets

10.5.3.1 |Requirement

(MSC.19 ing AIS
targets s target
range, C ndividual
AlS targg

(MSC.19 to user-
defined | rgets are
treated in

(MSC.19

10.5.3.2
The meth

a) confitlm by documsg
the filters available;

b) confitm by @ i S simulator, the filter provides and cofforms to
the fynctions ibed. i 3

pnality of

c) confi
remo

nually to

d) confir

(MSC.19p/526.4) A“means to activate a sleeping AIS target and to deactivate an lactivated
AIS target shall be provided. IT zones for the automatic activation of AIS targets are provided,
they shall be the same as for automatic radar target acquisition. In addition, sleeping AIS
targets may be automatically activated when meeting user defined parameters (for example
target range, CPA/TCPA or AIS target Class A/B). The manufacturer shall state what user
defined parameters are available and shall show that they are described in the user manual.

10.5.4.2 Methods of test and required results
The methods of test and the required results are as follows:
a) confirm by observation that a function is provided to activate a sleeping target and to

deactivate an activated target;

b) confirm by observation that where automatic activation zones are provided, they have the
same properties as those provided for automatic radar target acquisition;

c) confirm by observation that a function is provided to automatically activate sleeping AIS
targets when those targets meet user defined parameters for activation;
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d) confirm by document inspection that the user defined parameters and the associated
functionality are described in the user manual.

10.5.5 AIS functionality and presentation
10.5.5.1 Requirement

The AIS functionality is similar to that of tracked targets. The AIS functions shall apply as
required in this standard, meeting the requirements of this clause. The presentation
requirements of reported AIS targets shall be in accordance with Clause 6, Annex J and this
subclause.

NOTE Table 4 in MSC.192/5.26.5, AIS presentation status, is not duplicated here as themnality is included
within clauses_in this standard

(MSC.1911/6.4.5.5) The orientation of the AIS target symbol shall ing ihg. If the
heading [nformation is not received, the orientation of the AIS symb ignied to the
COG. When available, the turn or rate of turn (ROT) indicator a 2 i6n shall
indicate

(MSC.192 ing to the
performa Shipborne
Displays,

(MSC.19 activated
targets.

(MSC.19p/5.27. ¢ di s bhe presented as sleeping targets by
default.

(MSC.19p
be indica
presentati

rget shall
valid for

(MSC.192 of vector mode, time and stabilisation|shall be
provided be generally consistent with those of TT vegtors.
(MSC.19 . ] ent common reference point shall be used for the alignment of
tracked r With other information on the same display.

{
(MSC.19 . rge scale / low range displays, a means to present the tfue scale

outline o

(MSC.19215 27 51t shaltbe possible to display the past track of activated targets.

To provide co-location for radar video and for AIS symbology, the reported AIS information
shall be time-referenced so that AIS symbology shall be progressively positioned according to
its velocity.

The co-location for radar video and for AIS symbology shall be provided independently from
the selected speed reference.

Radar shall be able to handle and display in an appropriate way, as noted in the related IMO
performance standards, the following VDL messages:

a) Messages: 1, 2, 3 and 5 (Class A AIS);
b) Messages: 18, 19 and 24 (Class B AIS);
c) Message 4 (AlIS Base stations);
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d) Message 9 (AIS on Airborne SAR-craft);
e) Message 21 (AIS for ATON);
f) Messages 12 and 14 (Safety related messages).

10.5.5.2 Methods of test and required results
The methods of test and the required results are as follows:

a) confirm by observation that the symbology presented is compliant with Annex J;

b) confirm by observation and using the AIS target simulator that the AIS processing function
provides a sleeping target status by default, and that a symbol compliant with Annex J is

provided; TN

sation is
%e and
e vector
that with

ctor time

nex J;

oning) of

ed target
Q Annex J. The outline of the target

e past track plot intervals proyided are

comp Confirm by inspection, that the ppst track

symb

TS simulator or live radar target signalg that the
v’ Radar video and for AIS symbology py time-
s_information so that AIS symbology is progressively positioned

ihg log is selected on the radar under test;

an AIS simulator or real AIS targets that the system is capable of
handing.the following AIS messages:

1) Messages: 1, 2, 3 and 5;
2) Messages: 18, 19 and 24;
3) Message 4;

4) Message 9;
5) Message 21;
6) Messages: 12 and 14

in an appropriate way in alphanumeric and/or graphical form as requested by the related IMO
performance standard.
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10.6 Radar and AIS target data

10.6.1 General

The selection and content of target data is defined in this clause.

10.6.1.1 Requirement

(MSC.192/5.28.1) It shall be possible to select any tracked radar or AIS target for the
alphanumeric display of its data. A target selected for the display of its alphanumeric
information shall be identified by the relevant symbol. If more than one target is selected for
data display, the relevant symbols and the corresponding data shall be clearly identified.
There shall be a clear indication to show that the target data is derived frO/rHt@ radar or from

AlS.

(MSC.192/5.28.2) For each selected tracked radar target, th
presentefl in alphanumeric form:

‘ﬁall be

bd farget
PA), true

— squrce(s) of data, actual range of target, actual b
range at the closest point of approach (CPA), p
cqurse of target, true speed of target.

(MSC.19 i hall be presented in

alphanumeric form:

(MSC.19D/5.28.4)¥¢ the, receiusd ARS.ink
be clearl) indic issirfe in the tafget data field.

, position where lavailable
SOGN\CPA,_and TCPA. Target heagding and
e availahle. Additional target informafion shall
igation ts selected, the CTW and §TW shall

— squrce(s) of data, ship’s ideritjficatioR
and its quality, range, bearing,
reported rate of turn shall also b
be provided on request. Where
bg presented in place

gtion is incomplete, the absent informafion shall

(MSC.19p/5.28. ll be djsplayed and continually updated, until anothen target is

selected ]

(MSC.1% be provided to present own ship AlS data on request.

10.6.1.2

The method§-of testdnd the required results are as follows:

a) confirm by observation that the equipment provides function to select a target and that
when selected, a target data field is provided for that target;

b) confirm by observation that the equipment provides the functionality to support TT

c)

d)

information and that the data provided conforms to the requirement;

confirm by observation that the target parameters are presented in accordance with the
above;

confirm by observation that the equipment provides the functionality to support AIS
information and that the data provided conforms to the requirement. If the received AIS
information is incomplete, confirm that the absent information is clearly indicated as
“missing” within the data field;

confirm by analytical evaluation and by measurement that the data derived from
calculations on AIS information are correct. Verify the calculations by simulating the
reported message for 10 AIS targets. The data and graphical presentation resulting from
the calculations shall be verified against the known simulation solution. The verification
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shall include target data, AIS target vectors and the conversion from ground stabilised to
sea stabilised information. The accuracy of AIS calculations is verified in 10.8;

f) confirm by observation and by analytical evaluation that the AIS graphical and target
related information responds correctly when sea stabilisation is selected. A significant set
(for example broad on the bow or beam) and drift (for example 5 kn) shall be applied;

g) confirm by observation and using the target simulator, that it is possible to select TT or
AIS information by a simple user action;

h) confirm by observation that a selected target data is displayed and is continually updated,
until another target is selected or until the window is closed;

i) confirm by observation that if the EUT provides a function to select multiple targets
' example
Wy Crossing
isplay, the

CPA/FGRA—+rarge—andbes - 5 —bBow
time [BCR/BCT, see 10.6.2). If more than one target is selected
relevant symbols and the corresponding data shall be clearly idepti

j) confinm by observation that functionality is available to present 0 at the

data presentation is in accordance with Annex J.

1%

10.6.2 Bow crossing range and time (BCR/BCT)
10.6.2.1 |General

The radaf system may provide a function to measu

10.6.2.2

Confirm by measurement that when th
and time|measurements are referred tq

10.7 Operational target'a

10.7.1 QGeneral

These s\ bcIaus@cl d

st target
alarm.
10.7.2 C
10.7.2.1
(MSC.1§ . cajculated CPA and TCPA values of a tracked target or actiyated AIS
target ar¢ le e 3et limits, a CPA/TCPA alarm shall be given and shall be ideptified as

such and the.farget gausing the alarm shall be clearly indicated. Provision for enfabling or
disabling| the”CPA/TCPA AIS automatic activation function shall be provided and thge disable
status shall be indicated. CPA and TCPA calculations shall only be provided on navigation
displays in compliance with 10.5 and Annex A of this standard.

NOTE Disabling the CPA/TCPA AIS automatic activation function requires that the CPA/TCPA function and alarm
is switched off.

(MSC.192/5.29.2) The preset CPA/TCPA limits applied to targets from radar and AlS shall be
identical. As a default state, the CPA/TCPA alarm functionality shall be applied to all activated
AlIS targets. On user request, the CPA/TCPA alarm functionality may also be applied to
sleeping targets.

10.7.2.2 Methods of test and required results
The methods of test and the required results are as follows:

a) confirm by observation and using the target simulator that a selection of TT and activated
AIS targets which are set to approach own ship and are within the CPA and TCPA limits,
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c)

d)

e)
f)

10.7.3 New target alarm
10.7.3.1 |Requirement

(MSC.19p/5.29.3) If a user-defined acquisition/activation zghe<faxiliti(
previously acquired/activated entering the zone, or is_detected } shall be

- 106 - 62388 © IEC:2007(E)

shall cause a visual and audio alarm to be activated. The target causing the alarm shall
be clearly indicated;

confirm by inspection that when the AIS automatic activation for targets meeting
CPA/TCPA limits is disabled, the status is indicated;

confirm by observation and by document inspection that it is not possible to switch off the
TT visual alarm, unless tracking is ceased, or the alarm condition no longer applies. The
audio alarm may be disabled for TT;

confirm by observation that the same CPA and TCPA function limits are applied to both TT
and AIS targets;

confirm by observation that the CPA and TCPA function limits apply to all AIS targets;

confirm by observation that CPA and TCPA calculations are only proyided on navigation
displays in compliance with Annex A of this standard.

clearly identified with the relevant symbol and an alar egiven. ssib/e for

the user|to set ranges and outlines for the zone.
applicable to tracked radar and AIS targets. Th ;
which targets give an alarm, but are not

10.7.3.2 |[Methods of test and required

The methods of test and the required r

a)

b)

shall be
| zone in

sul

| §j
confiflm by observati@n that/where \a u efi

provigled, the user gan set the

Facility is

confitm by observati on of the
isifi i B targets

, and the 6
hey enter
enter or

the new target, not previously acquired/activated enfering the
he zone, is identified with a symbol in accordance with Annex

obsehyation that when used as an activated guard zone, a target |entering,
passing/therotrgh op identified within the zone, gives a new target alarm.

10.7.4 Lost tracked radar target

10.7.4.1 Requirement

(MSC.192/5.29.4) The system shall alert the user if a tracked radar target is lost, rather than
excluded by a pre-determined range or pre-set parameter. The target’s last reported (known
or predicted) position shall be clearly indicated on the display.

10.7.4.2 Methods of test and required results

The methods of test and the required results are as follows:

a)

confirm by observation that using the target simulator and simulating the loss of a target,
the last reported (known or predicted) target position is indicated and a lost target alarm is
given, unless the target has been excluded by a pre-determined range or by preset
parameters;
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b) confirm by observation and by document inspection that the lost target alarm is not
activated if the target properties are excluded by the lost target exclusion parameter as
described in the user manual;

c) confirm by observation that a lost target symbol is indicated as defined in Annex J.
10.7.5 Lost AIS target criteria
10.7.5.1 Requirement

(MSC.192/5.29.5) It shall be possible to enable or disable the lost target alarm function for
activated and selected AlS targets. A clear indication shall be given if the lost target alarm is

disabled.
N

(MSC.19p/5.29.5) If the following conditions are met for a lost AlS target:

e The AIS lost target alarm function is enabled.
e The target is of interest, according to lost target filter criterig

e A mepsage is not received for a set time, depending o gte of the

AlS target (see Table 28)
e An AlS sleeping target shall not trigger a lost target alarm,

then, the|following applies:

e The last reported (known or prédic indi ithin the
operdtional area as a lost target and : fven

e The indication of the lost target shail di ( 1 j j in, or| after the
alarm has been acknowledged.

e A means of recoverin rfovided.

S_reporting rates

N G
Category of shj Nominal Lost target | Nominal | Lost farget
reporting maximum reporting maximum
interval interval interval intdrval
class A class A class B clags B
Ship gt anchor oxmogred andwot faster 3 min 18 min 3 min 18 min
than 3|k B ot moVving faster than 2 kn)

Ship nckor or m red\and ing at more 10s 60 s 3 min 18 min
than a;I\(&

Ship O k 14\&(%@})—14 kn) 10s 60 s 30s 180 s
Ship 0 kn~ 14\R~n\and>hang|ng course 31/3s 60 s 30s 180 s
Ship 14 ko= 23 kn 6s 36s 30s 180 s
Ship 14 kn—- 23 kn and changing course 2s 36s 30s 180 s
Ship >23 kn 2s 30s 30s 180 s
Ship >23 kn and changing course 2s 30s 30s 180 s

10.7.5.2 Methods of test and required results
The methods of test and the required results are as follows:

a) confirm by observation that it is possible to enable or disable the lost target alarm function
for activated and selected AIS targets;

b) confirm by observation that a clear indication is available when the lost target alarm
function is disabled. A lost target alarm function for sleeping targets may also be provided;
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c) confirm by observation, the operation of the lost target alarm functionality using the target
simulator, and that the last reported (known or predicted) AIS target position is indicated
with a lost target symbol according to Annex J.

10.8 Target association
10.8.1 General

This function provides the means to associate a tracked target and a reported target
according to an association algorithm. Time referencing (time stamping) for reported AIS
targets and for target tracking information is essential to perform this task.

10.8.2 Association and priority

10.8.2.1 |Requirement

(MSC.192/5.30) An automatic target association function shal
harmonided criteria. When the function is enabled, it shall avogio
target symbols for the same physical target. The user may disal

%@d on
two full

cess.

(MSC.192/5.30.1) If the target data from AlS and radar i 0 ] and if the
associatipn criteria (for example position, motion) nd radar
informatipn are considered as one physical target, (the/agtiva : and the
alphanumeric AlS target data shall be automatica Rele provision
of an altgrnative priority in MSC.192/5

(MSC.192/5.30.2) The user shall haveN\the “qp n to the
display of tracked radar targets and shall be pe g or AIS
alphanumeric data.

become
t targets.

(MSC.19p/5.30.3)
sufficienfly different, t

One acti shall be
raised.

Associati s for the
associati used for
associati . Once a
TT target Criteria to
set the d to vary
the asso¢ sociation
for Class| A ss B s B AIS
targets immit_or prevent association. The user manual shall describe the agsociation
paramet

The test scenarios shall use the target scenario simulator (TSS) and radar target simulator
(RTS) as described in Annex F without sensor errors and the test shall be conducted when
the tracked target has achieved a mature track status.

10.8.2.2 Methods of test and required results

By the means stated, when the EUT is tested to the scenarios provided, the methods of test
and the required results are as follows:

a) confirm by observation that the user can select either TT or AIS priority and that this
default setting is applied to both the graphical and alphanumeric display of all associated
targets;

b) confirm by observation that there is an indication available for the priority status, showing
either TT or AIS as priority;
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c)

d)

f)

g)

h)

k)

10.8.2.3 |Association|s

confirm by observation that the user is able to temporarily switch the alphanumeric and
graphical display for an individual target, between AIS and TT information;

confirm by observation that when AIS is selected as having priority, and when the target
association criteria is fulfilled, the activated AIS target symbol and the AIS target data are
automatically selected. In this case, the radar target symbol(s) shall be suppressed or
alternatively, the associated target be presented using a thin circumscribed circle around
a thick inscribed triangle;

confirm by observation that with the association enabled and when TT is selected as
having priority, the AIS activated target symbol is suppressed or alternatively, the
associated target is presented using a thick circumscribed circle around a thin inscribed
triangle;

confirm by inspection that if an association disable function is provideg and . using a target

placeld at its reported position, superimposed on or adjacent to,\the\assocrated\ T|T symbol

bled
confifm by observation that when TT has the priority that the sieepi Kgbol is
accofding to Annex J;

confitm by observation and measurement, using the gcenarios
below that the target disassociation algorithm pf target
disaspociation and in addition, demonstrates that hys i S.be rwded in order to
limit fhe function from hunting (indecision) in the @ssociatiqn/oi SS;

confifm by observation that no alarm is raised

confifm by observation that when A separate
targes resume their orlglnal Sym 0 demonstrate that the TT

confifm by observation that the tafget associgtion and disassociation function meets the

requifements of the target test scenar each ding association and disagsociation
tests [to known solutiogfs.

This scenario p 2roi bass A or Class B) AIS target and tracked target

with similar spes
targets tq disassociate. iatiomnisdue to separation distance.

Ta :)Ie ssochationh scenario 1, initial TT and AIS target position and data
arame Target
N \ \ TT AlS
Rangg ( 4 4
True fearing (de}rse/) 340 340
COG (degrees) 90 90
SOG (kn) 10 10

During the test, own ship is stationary. Table 29 presents the initial target data for this test.
The targets will initially follow this course and speed and shall appear in the same position on
the display. After an elapsed time of approximately 3 min, the display shall indicate that the
AIS target and TT target have become associated and that the appropriate symbol is
displayed.

Table 30 presents the AIS target data throughout the test scenario. The TT data will remain
constant over the test scenario as provided in Table 29.
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Table 30 — Association scenario 1, AIS target data for diverging and converging tracks

Parameter Elapsed time (min)

0 3 4 5 8 10 12 15 16
Range (NM) 4 3,86 3,82 3,77 3,67 3,63 3,72 3,90 3,98
True bearing 340,0 347,0 349,4 351,9 359,5 4,7 9,8 16,9 19,1
(degrees)
COG (degrees) 90 90 98 98 98 82 82 82 82
SOG (kn) 10 10 10,1 10,1 10,1 10,1 10,1 10,1 10,1
Associated NO YES YES YES NO NO y)@\ YES YES

After a period of 4 min from the initial target position, the AIS target the TT
target trdck on a bearing of 98° maintaining a 10,1 kn speed. After a e i and not
greater than 9 min from the initial target position, the targets shé i ey to the
separatidn distance between the targets.

After 10 min of elapsed time, the AIS target shall cha of 082°
maintaining a 10,1 kn speed.

After 12 min of elapsed time and less than 15 min ofi elaps ing rget shall
become |associated and the appropriate sy . | remain
associated for the remainder of the teg

10.8.2.4 | Association scenario 2

This sce ack, with
speed C:I: n speed
causes t shall be
stationary.

Ta initial TT and AIS target position and data

Para r \/\ Target
{‘\\ ./ T AlS
Rangé (NK) \ 4 4
True/WB\(deQr\eﬁ) \ 340 340
COG [tegressy( \ ™\ 90 90
S0G {kn) \ 10 10

The targets will initially follow this course and speed and shall appear in the same position on
the display. After an elapsed time of approximately 3 min, the display shall indicate that the
AIS target and TT target have become associated and that the appropriate symbol is
displayed.

Table 32 presents the AIS target data throughout the test scenario. The TT data will remain
constant over the test scenario as provided in Table 31.
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Table 32 — Association scenario 2, AlIS target data for changing speed

Parameter Elapsed time
min

0 3 4 5 8 10 12 15 16
Range (NM) 4 3,86 3,82 3,80 3,76 3,76 | 3,80 | 3,92 | 3,98
True bearing (degrees) 340,0 | 347,0 | 349,4 | 351,6 | 358,1 | 2,4 8,2 16,4 | 19,1
COG (degrees) 90 90 90 90 90 90 90 90 90
SOG (kn) 10 10 8,6 8,6 8,6 11,4 | 11,4 | 11,4 | 11,4
Associated NQ YES YES YES NQ NQ NON_| YES YES

After a pgeriod of 4 min from the initial target position, the AIS - }peed to
8,6 kn arnd maintain a bearing of 90°. After a period of 5 min and no qré min from
the initiall target position the targets shall disassociate due 6 i bearing.

After 10 [min of elapsed time, the AIS target shall maintain

course on a bearing of 90°.

After 12 min of elapsed time and less rget shall
become |associated and the appropai i | remain
associatg i

10.8.2.5

This scemnario tests for assqciatign whe but have
different » the TT target and AIS targets appropch each

other on own ship is stationary.

Table 33

Tabi3 —Q ociati scenario 3, TT and AIS target start position and dgta

P}&mt}i\/ Target

1T AlS
Rangg¢ (NM) 3 3
True bearing (degrees) 340 20
COG (degrees) 90 270
SOG (kn) 10 10

The targets will follow this course and speed throughout the scenario and should both reach
CPA at approximately 6 min of elapsed time. At the CPA, the range and bearing to the targets
will be equal. Monitor the targets for a period of 12 min elapsed time. At no point shall the
targets become associated.

10.8.2.6 Association scenario 4

This scenario tests for association as the AIS and TT targets undergo course and speed
changes and tests for the continued association as the reporting interval of the AIS changes.
Own ship is stationary throughout the test.


https://iecnorm.com/api/?name=8c9d48c37ab3ca7190453bd3636b4911

-112 -

Table 34 presents the initial target data for this test.
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Table 34 — Association scenario 4, initial TT and AIS target position and data

Parameter Target
TT AlS
Range (NM) 4 4
True bearing (degrees) 335 335
COG (degrees) 90 90
SOG (kn) 10
Targets will initially follow this course and speed and shall appear i
display. pfter an elapsed time of approximately 3 min, the displa
target and TT target have become associated and that th
displayeq.
Table 35|presents the AIS and TT target data through

Table 35 — Association sce i
with the

me C

rse and<

A

Target parameter w time
min
\\ \ N N\ 4 8 12 16
Range (NM) \ \( \\ \Js,av 375 3,45 3,77 4
[N

True beding (degrees) \hio 8 345,5 0,7 15,8 25

COG (delgrees) < > 2 < \9(\ 90 100 80 90 90

SOG (kn < 0 10 15 15 10 10

( A W

Associatpd Q \ Ao YES YES ves | ves || ves
During thi i and AIS targets will follow the same course and speed|as given
in Table< | asSociation, the targets shall remain associated for the remainder
of the test,
NOTE In jo, digsociation may occur if there is any latency or poor handling of position data [hat arrives
at differenf times due changing reporting rates from the AIS. Design should ensure latency is njinimal and

position da

H . H <l
S-Sy CRToRiSeer

10.9 Trial manoeuvre

10.9.1 General

A trial manoeuvre function provides a graphical assessment of a predicted situation calculated
from a change of own ship’s motion.

10.9.2 Trial functions

10.9.2.1 Requirement

(MSC.192/5.31) The system shall, where required by its category in Table 1, be capable of
simulating the predicted effects of own ship’s manoeuvre in a potential threat situation and
shall include own ship’s dynamic characteristics. A trial manoeuvre simulation shall be clearly
identified. The requirements are:
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— the simulation of own ship’s course and speed shall be variable;
— a simulated time to manoeuvre with a countdown shall be provided;
— during simulation, target tracking shall continue and the actual target data shall be indicated;

— trial manoeuvre shall be applied to all tracked targets and at least to all activated AlIS
targets;

— trial manoeuvre shall be permitted in either ground or sea stabilised modes.
— the user manual shall provide guidance for using the trial function.

10.9.2.2 Methods of test and required results

The methods of test and the required results are as follows: TN

a) confitm by observation and by document inspection that the trial nction is

provifded as required by category of equipment in Table 1;

b) confitlm by observation, that functions are provided to permi c '%Iate a
change of own ship’s course and speed;

c) confitm by observation that there is provision for time-to-

mangeuvre;

data [s indicated;

e) confitm by observation that trial manoeuvre t least to

all adtivated AIS targets;

f) confifm by observation that own shi the trial

functionality in terms of turning perfor

g) confitm by observation that the trial mapoe is\applied graphically to all trackgd targets
and 4t least to all activa ive vectors are selected, and that the
vectors update as ownship hieg characteristics alter (for example rate of

h) confitm by observation
opergtional \Q}

i) confitm by docu amthat guidance is provided for the trial manoeuvrg and that
i that better information is provided by using relative

3noeuvre readout and the graphics within the
fal” symbol, are presented according to Annex J;

11.1 Gelnera

Radar systems with chart functionality shall be tested in accordance with a|l of the
requireme inthi ause. Raster nautical cha RN are not permitted for chart radar
applications. Chart presentation requirements are according to this clause and Annex J and
where applicable, there is a direct reference to clauses in IEC 61174 (ECDIS). A chart radar
shall have presentation colours calibrated in accordance with Annex K (see also 6.5.1).

(MSC.191/7.2.2.1) ENC and other vector format electronic chart information may be displayed
on a radar presentation. This shall be accomplished using layers of elements or objects
selected from the electronic chart database. As a minimum, the elements of the ECDIS
Standard Display (see |IEC 61174) shall be available for individual selection by IMO display
category or layer (for example IMO suggested viewing group), but not as individual objects.
As far as practical and without significant compromise to the radar presentation and
operation, electronic chart information shall be presented in accordance with MSC.191 and
with the ECDIS standards as required by IMO Resolution A.817(19) and further specified in
IHO S-52 and its appendices, and IEC 61174.

NOTE These requirements are addressed by IMO Resolution MSC.192(79), 5.33.1, 5.33.2, 5.33.3 and 5.33.7, and
11.1, 11.1.3 and 11.1.8 of this standard.
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11.1.1 Chart operation and source
11.1.1.1 Requirement

(MSC.192/5.33.5) The display of radar information shall have priority. Chart information shall
be displayed such that radar information is not substantially masked, obscured or degraded.
Chart information shall be clearly perceptible as such.

(MSC.192/5.33.1) The radar system may provide the means to display ENC data and other
vector chart information within the operational display area to provide continuous and real-
time position monitoring. It shall be possible to temporarily remove the display of chart data
by a single operator action and also to switch charts on and off.

(MSC.192/5.33.2) The ENC information shall be the primary source of,
shall comply with IHO relevant standards. The status of other ¢
identified with a permanent indication. Source and update informati
to the user on demand.

art information and
[ shall be
ailable

11.1.1.2 |Methods of test and required results
The methods of test and the required results are as follows:
a) confitm by document inspection that the category of(equi i nal chart

functionality;

b) confitlm by observation that the Hjsplay € i hat chart
information is displayed so that radac_i 3 scured or
degrgded. Chart information shall be

c) confir ble chart
functionality and that |

d) confitm by observation\thatt i temporarily suppress the chart ¢lata by a
singl¢ operator aclion (as i in, tRi to switch

chartgs on and qff. 1

e) confitm by O dentified

with @ permane

f) confifm by at an Jndication of chart source and update inforfnation is
available

11.1.2 C
11.1.2.1

(MSC.19p/5,33. minimum, the elements of the ECDIS Standard Display shalllbe made
available|forindividual selection by category or layer, but not as individual objects.

(MSC.191/6.2.3) The presentation of user-added charted information shall comply with the
relevant IHO standards as far as practical.

The selected parts of SENC shall be displayed with no reduction of the information content.
Specific information available shall not be displayed as generic information, for example a
lateral buoy starboard shall not be shown as a generic buoy.

When chart elements are displayed, additional map information may be provided and in this
case, shall be additional to and shall not conflict with, the chart presentation.

The system may provide a function to query information associated with chart objects.
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11.1.2.2 Methods of test and required results

The methods of test and the required results are as follows:

a) confirm by observation that the display of radar has priority and that chart information is
displayed so that radar information is not substantially masked, obscured;

b) confirm by observation that control functions are provided to permit individual selection of
chart features by category or layer, but not as individual object;

c) confirm by observation that the selected parts of SENC are displayed with no reduction of
the information content for example a lateral buoy starboard shall not be shown as a
generic buoy;

d) confirm by observation that if radar maps are displayed at the s time as ENC
navig ata,~colpurs and
graphics are dlfferent|ated and that the map symbols shall he chart
presgntation;

e) confitm by observation that if a facility has been provided to es in bgociated
with i ; d either
outsidle of the operational display area, as a transpafe i mporarily
presgnted so as to limit masklng or degradlng the rada image\witi erational
displ matically
whengever the object with which it is presented a pes i . If depth information
is displayed, it shall only be presented as it ha ided i ENC and unchanged
by additional attributes, for example.tidal infd fion;

f) confifm by observation that, as fa i ; ation of user-added charted
infor

11.1.3

Reference manageme ated and
in the same referice a
11.1.3.2 |[Requireme
(MSC.19 e criteria
as the ra iojn mode.
11.1.3.3

{
The meth e required results are as follows:
a) confitm{byob tion that an indication is given if the input from the position sgnsor and

ENC lare_of a different gnndnfir\ datum to WGS84,;

b) confirm by document inspection that the user manual describes the way in which chart

information uses the same reference, coordinate criteria and operational properties as the
radar and AlS. Any limitations, including permitted range scales and modes, shall also be
described in the user manual.

11.1.4 Primary chart information set

11.1.4.1 Requirement

The primary chart information set includes coastlines, own ship’s safety contour, dangers to
navigation and fixed and floating aids to navigation, as further detailed in IMO Resolution
A.817(19) Appendix 2, 1.1, 1.2, 1.3, 1.4 and 2.3 only. In areas where no ENC data is
provided, “No data” shall be represented as a radar background. Annex J specifies the chart
symbols and features to be used.
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On user request, it shall be possible to select the primary chart information set by a dedicated
primary control function.

The system shall provide a momentary control function to reduce on demand the presented
chart information to coastlines only to check the matching of chart information to the radar
image.

11.1.4.2 Methods of test and required results
The methods of test and the required results are as follows:

a) confirm by observation and by document inspection that the chart radar provides chart
features_and symbols that make up the primary chart information sét, based on those

b) confitlm by observation that it is possible to select the primary ghax{ i ionkset by a
dedidated control function;

c) confitlm by observation that areas where no chart data is pr S a radar

background;

d) confitm by observation that if provided, it is possible_on 5 Huce the
displ iowis pressed.

11.1.5 C
11.1.5.1

The equi
targets,

clearly in
azimuth s
range sc
within 5

indication

e radar image, tracKed radar
ation. The operating mode|shall be
available in north-up and qourse-up
propriate range scales. After a ghange of
art shall be displayed at its corfect scale
chart display shall be suppressefd and an

11.1.5.2
The meth

a) confir ion the EUT that ENCs are available in all appropriatg azimuth
stabil g

b) coné ionthat the ENC information is maintained or re-introduced when the
user swi ernative method of azimuth stabilization and that the selecied mode
is ind

c) confilm\by obserfvation that if the position sensor fails or is switched off, the veg¢tor chart
information is removed automatically within 30 s. An alternative position information
source or dead reckoning (DR) may be provided together with a clear indication;

d) confirm by observation that if the azimuth stabilization sensor fails or is switched off, the
vector chart information is removed automatically within 30 s;

e) confirm by observation and by functional test, that while exercising position and rotation at
20°/s and 30 kn, for equipment complying with requirements for standard ships, or 20°/s
and 70 kn for equipment complying with high speed craft requirement, for at least 20
consecutive scans. During these tests, the chart and radar images shall remain matched
by visual assessment;

f) confirm by observation that after a change of range scale or upon radar origin resetting,
the new chart is displayed at its correct scale within 5s and that after initiating the
change, the chart display is suppressed and an appropriate indication is given until the
new chart is fully available.
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11.1.6 Chart position and latency
11.1.6.1 Requirement

The vector chart information shall be continuously displayed with minimal positioning and
azimuth latency compared with the radar image.

11.1.6.2 Methods of test and required results
The methods of test and the required results are as follows:

a) confirm by measurement on the 24 NM range scale and using ENC information covering
the area surroundmg 70° N or 70° S, with own shlp S|mulated positioptq_70° N or 70° S
respaetively—Menasuring-the—range-and-bes ointeintheohar £ o i
naviglation tools (EBL/VRM and/or cursor) the 4 points are placed
NM gnd 24 NM and bearings of 45°, 135°, 225° and 315° with a2

complared to those taken from the ENC information;

b) confiim by measurement and repeating the test in th
exerdising position and rotation:

e af 20°/s and 30 kn, for equipment complying

craft, or
° a ,
with e chart and raddr images
remai r update. Using the radar

navigation tools, the measurements ithi M in range and 1° in bearing

d) confifm by measurem d stopping the rotation and affer 1 min.
The $ENC positioning late XC one radar scan;

e) confifm by o i in the non-stabilised mode while exercising pogition and
rotatipn (up the hart.pre enta ion is dlsabled for the case of the misalignment

betwg¢en EN
f) confir j course,
the r t exceed

1,5°.

11.1.71

To compensate for~any deviations between the chart image and the radar imagq through
detectable causes, manual adjustment of the ENC shall be possible. Any manual adjustment
shall be clearly indicated as long as it is activated. Resetting shall be possible in a simple
manner.

The ENC information shall match, within appropriate tolerances, the range scale, orientation
and projection of the radar information.

(MSC.191/7.1.2) If a radar image and an electronic chart are displayed together, the chart
and the radar image shall use a consistent common reference point and match in scale,
projection and orientation. Any offset shall be indicated.

(MSC.191/6.2.4) If the chart data derived from different scales appear on the display, the
scale boundary shall be clearly indicated.
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11.1.7.2 Methods of test and required results
The methods of test and the required results are as follows:
a) confirm by observation that manual adjustment of ENC information is available, that an

indication is given, and that it is simple to reset the manual alignment;

b) confirm by observation that there is an indication when the ENC information is displayed
at a larger scale than that contained in the ENC;

c) confirm by observation that the ENC matches the range, scale, orientation and projection
of the radar information;

d) confirm by observation that if the chart data derived from different scales appear on the
display, the scale boundary is clearly indicated.

11.1.8 Qhart symbols, colours, and size

11.1.8.1 |Requirement

(MSC.19p/5.33.7) Symbols and colours shall comply with the Yerformg s for the
Presentafion of Navigation-related Information on ShipborrieNgvigati ] adopted
by the IMO (MSC.191(79)).

(MSC.1911/5.4.2) Symbols used for the display af cphayted N nply with
relevant |HO standards.

The equi -57 data,
for ECDI

Alternati e shades
of grey a

The disp the radar
image.

Chart symbols, grap Qas degrade

the radar]i

11.1.8.2
The metf]

a) confir

b) confitmi«by observation that the display presentation of chart symbols are within the
SCAMIN-SEAMAX rangeasgivermtEE 64—

c) confirm by observation that the colours of chart features are according to Annex J.
Contrasting colours for radar video shall be presented on a dark background. Display
graphics and their colours shall not degrade chart or radar features;

d) confirm by observation that where grey is used for chart information (features), the shade
is chosen to distinguish between the respective features and radar information;

e) confirm by observation that colour fill has been used where practical and appropriate, but
not if the radar video is masked or degraded;

f) confirm by observation that the coastlines are drawn as a line, with the defined colours
differentiating coastal areas;

g) confirm by observation that own ship’s safety contour is identified by a line and is further
differentiated by colour shade;

h) confirm by observation that radar background and water surfaces in the ENC information
shall be in the same basic colour;
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i)

n)

11.1.9 Qhart display size
11.1.9.1 |Requirement

(MSC.19p/6.2.3) The display sizes shall conform to th
according to equipment category (see also 6.11.1).

11.1.9.2

Confirm
chart are

11.1.10 Chart alarms and

11.1.10.1 Requireme}

confirm by observation that day and night modes are provided and that the ENC day and
night colours are selected simultaneously with the radar’s day/night colour mode. It is
permitted to use the same colours for all light conditions;

confirm by observation that if the ENC information covers only part of the radar video
area, the limits for ENC information are clearly indicated when ENC information is present;

confirm by observation that for borderlines between No-Data, Official-Data and Non-
Official-Data, the appropriate line styles defined in IHO S-52 are used;

confirm by observation that for areas in which no data are provided, the NO-DATA-Pattern
according to IHO S-52 is not used. The no-data area shall be shown as a radar
background;

confirm by observation that if Non-Official-Data is used, a clear indic;tlo&is given to the

user aeeer Aing t-n ILIO [« 3l ~o 1)

confifm by observation that the displayed chart area is not greaterdhan a\réa\available
for presenting the radar image.

categofy 1 or 2,

hdar and

If an opefational gtarm e ECDIS

standard|as defl ¢

11.1.10.2

The meth

a) confj he safety
cont

b) confif the user
or the r contour |f the speC|f|ed one is not available. At a minimum,|the user
shall lbe-i mec as a : es—not specify
a safety contour the contour shaII default to 30 m. If the safety contour speC|f|ed by the
user is not in the ENC, verify that the safety contour shown defaults to the next deeper
contour;

c) confirm by observation that both the radar equipment and the ECDIS provides

corresponding alarms, and verify that the safety contour set in the ECDIS is transferred to
the radar.

11.1.11 Chart malfunction

11.1.11.1 Requirement

(MSC.192/5.33.6) A malfunction of the source of chart data shall not affect the operation of
the radar / AIS system.
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11.1.11.2 Methods of test and required results

Confirm by observation and documentation that as far as practical, the design meets the
objective and where practical, check that a simulated malfunction of the source of chart data
does not adversely affect the operation of the radar/AlS system or restrict the use of
unrelated functionality.

11.1.12 Chart radar malfunction
11.1.12.1 Requirement

If the radar fails while ENC information is selected, a clear visual indication shall be given.
The ENC information may be retained.

11.1.12.3 Methods of test and required results
The methods of test and the required results are as follows:

a) confitm by observation that when the radar signals are removed, anynai iS provided;
b) confiim by observation that the radar system generates

11.2 Additional requirements for standalone rada
11.2.1 General

ant for a
d SENC
shall be

The following requirements for provisi
standalogpe radar with chart facilities
informatipn from an associated ECDIS
applied.)

Where a
IEC 6117

11.2.2 P
11.2.2.1

If the ch4d
for chart
procedur

4

11.2.2.2

base, it shall comply with the relevant clauses in IEC 61174
rypted data, it shall fulfil the functional requiremgnts and

and required results

The methaods of te d the required results are as follows:

a) confirm that the update procedures in accordance with IEC 61174 are fulfilled;
b) confirm that the requirements for encrypted data noted within IHO S-63 are fulfilled.

11.2.3 Content and structure of chart data
11.2.3.1 Requirement

The chart radar shall comply with the relevant clauses in IEC 61174.

11.2.3.2 Methods of test and required results

Verify that the EUT includes a chart library, which lists the ENC in the EUT by edition and
date in accordance with IEC 61174.
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12 Ergonomic criteria (control functions and display)

12.1 General

The general requirements for operational controls are addressed in IEC 60945. Radar-specific
control information is listed in Annex | of this standard.

12.1.1 Operational controls

12.1.1.1 Requirement

(MSC.192/6.1.1) The design shall ensure that the radar system is simple to operate.
Operational controls shall have a harmonised user interface and shall be gasyto identify and

simple to| use.

(MSC.192/6.1.2) The radar system shall be capable of being swit6
system radar display or at a related control position.

% main

(MSC.19 sed soft-
keys, or shall be
provided Bition.
(MSC.19 bperating
position

National example HSC) may refjuire the
provision ee 12.1.2). The manufactdrer shall
submit apy optional primar) oval alongside the soft key flunctions.
Dual operation, by soft ke 5 g i itted.

As far ap practical, the\infQ " 3 b control-related information group|shall be

5
collocated on the

12.1.1.2
The meth

a)

f)

Methods ¢

confif ion, the category of equipment submitted for testing and the
relatf t category;

confil t Anspection that any optional hardware controls, including remote
contr ave been submitted and tested with the main equipment;

confitm by observation that primary control functions are instantly available. In the case of
a softkey furctiom, theuseof @ cursor anmd—a singte softkey is—permitted—Check that
hardware controls, where provided, have a dedicated or a related function;

confirm by observation that the control functions are provided with an associated status
indication or description, as appropriate. Any soft keys provided shall be located adjacent
to the function status indication;

confirm by observation that the location of the on/off control for an individual radar
position and its associated radar sensor (transceiver and antenna) is conspicuous and
easily accessible under all operational and ambient light conditions. Check that the radar
on/off control is normally mounted at the radar display or at a related and logical position;

confirm by document inspection of submitted documentation, that the manufacturer has
conducted a user performance evaluation with a representative user. The report shall
demonstrate that the operation of the radar system can satisfy the safety of navigation
requirements of the current version of the IMO STCW code (Standards of Training,
Certification and Watch-keeping for Seafarers) radar training course;
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g) confirm by observation and document inspection that the radar control display information
is presented in logical functional groups according to the ergonomic requirements of
IEC 60945. As far as practical, the information within each control-related information

group shall be collocated on the radar screen.
12.1.2 Primary controls

12.1.2.1 Requirement

(MSC.192/6.1.4) The following are defined as primary radar control functions and shall be

easily and immediately accessible:

Radar standby / run (transmit), range scale selection, gain, tuning functi
anti-cluttg ; ' ;
set EBL/VYRM, d/sp/ay brightness and acquisition of radar targets.

12.1.2.2 |Methods of test and required results

The methods of test and the required results are as follows:

a) confir

purpd
effec

m by observation that the specified primary controkfunsijons

are availabld.

the grouping, as far as practical,

(if applicable),

means to

For the

the user
may be

optional

ght hancj

mance to
conforms to

, monitor
If panel
igion. The

- VRM, EBL;

— cursor;

— tuning (if manual);
— rain, gain, sea.
The illumination of controls shall be in accordance with IEC 60945.

12.1.3.2 Methods of test and required results

The methods of test and the required results are as follows:

a) confirm by observation that listed controls can be located in a dark environment by tactile

and/or visual means;

b) confirm by observation in a darkened environment, ranging from zero light to dusk

conditions, that the illumination (where provided) meets the requirements;
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c) confirm by observation that the illumination complies with IEC 60945.

13 Interfacing

13.1 General

The equipment shall provide inputs for interfacing sensors and related navigation systems,
and output interfacing to provide information for other navigation displays.

13.2 Input interfacing

13.2.1 Input data TN

13.2.1.1 |[Requirement

(MSC.192/8.1) The radar system shall be capable of receiving the{req d mpukin 'é’nation

from:

— agyrp-compass or transmitting heading device (THD);

— a speped and distance measuring equipment (SDME);

— an elgctronic position fixing system (EPFS); and

— an automatic identification system (AlS); or

— other|sensors or networks providing ptable to the IMO

(MSC.19p/8.1) The radar shall be want/ sensors required by these

performapce standards in accordance y S aternational standards.

13.2.1.2

The meth

a) confir ionXhat theye is provision for receiving the requifed input
inforn

b) confir d By observation, that there is a means to configure the
input ith the source. The interface configuration shall not be
acceq tode and shall be protected (for example by a pagsword or
hardy ertent adjustment;

c) confj inspection and by observation that the parameters are|retained
eith (foy example by links) or in non-volatile memory and that|the user
manu the parameters can be transferred when relevant handware is
repla

d) confilmiby document inspection that there is provision for IEC 61162 interfaces|and that
these are described in the manufacturer’s documentation;

e) confirm by measurement that a sample of each type of serial interface provided is tested
with a simulated signal. A list of relevant messages is included in Annex H;

f) if no suitable IEC 61162 interface is available, an alternative appropriate interface may be

used and shall be tested to the manufacturer’s information. Where alternative interfaces
are provided, check that the application, the basic protocol and the connectivity are

expla

ined in the user and installation manuals.

13.2.2 Input quality, integrity and latency

13.2.2.1 Requirement

(MSC.192/8.2.1) The radar system shall not use data indicated as invalid. If input data is
known to be of poor quality, this shall be clearly indicated.
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(MSC.192/8.2.2) As far as is practical, the integrity of data shall be checked prior to its use by
comparison with other connected sensors or by testing to valid and plausible data limits.

(MSC.192/8.2.3) The latency of processing input data shall be minimised.

13.2.2.2 Methods of test and required results

The methods of test and the required results are as follows:

a) confirm by observation of the EUT that when a serial message with invalid data is
provided, the radar system does not use the data for any calculation and that the
information is indicated as invalid;

b) confif i qr system
complare e design
checks the integrity of data by comparison with related data sors. For
examlple, if two position inputs are available, these can be compse >

NOTE The¢ design of the radar system should, where practical, ensure thg ats sing an input

serial mesqdage is less than 1 scan or 1 s, whichever is the lesser.
13.3 Output interfacing
13.3.1 Qutput format

13.3.1.1 |Requirement

(MSC.192/8.3.1) Where practical, infor 1 to other

systems ghall be in accordance with interti

13.3.1.2

Confirm : 2 series,
in terms \ smpatibility. In this case, “appropriat¢” means
where pr

13.3.2 C
13.3.2.1

The radg
navigatio

13.3.2.2

The methods of test™and the required results are as follows:

a)

b)

c)

to other

confirm by observation that the track table conforms to IEC 61162 and that all data is
correctly identified within the output message;

confirm by observation that where the equipment shares target data with similar
equipment, target data is coordinated so that each target has a unique reference. Using
the target simulator, verify that a duplicated target message is identified and shares the
same identity as the same target in the output data. Data content shall be as listed in
Annex H;

confirm by observation and using the target simulator, that the EUT is capable of providing
a target table message for the maximum number of tracked targets and activated AIS
targets for that category of equipment.

NOTE The target data message is not time-referenced (time-stamped) and is unsuitable for external navigation
displays to provide target association functions unless associated targets are expressly identified within the data
message. Navigation displays should refer to Annex A for guidance on the use of target data. The methods given in
IEC 61162-1 are too slow for AIS data to be transmitted.
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13.3.3 VDR interface

13.3.3.1 Requirement

(MSC.192/8.3.2) The radar system shall provide an output of the display data for the voyage

data recorder (VDR).

13.3.3.2 Methods of test and required results

The methods of test and the required results are as follows:

a) confirm by document inspection that a separate and dedicated output is available,
replicating the display data interface, at least in analogue RGB format;/\

NOTE The current RGB output has a limited resolution, typically up to 1280 x 1024
are expectgd to exceed that resolution and may need to be addressed with a digital i

b) confinrm by observation that the radar RGB output complies wit
the VPR test standard, IEC 61996;

c) confirm by document inspection that where displays with hig
displgy performance is not compatible with the RGB fa i
eithel a dedicated output complying with the digital ™ eetir

bsentations
d in c).

efined in

ed or the
ocessor|provides
g the [electrical

specifications of a Digital Visual Interface, DVI ( S DDWG) or
an Ethernet Interface. The Ethernet Interface shall g igi iJje transfers gf at least
one screen capture in 15 s. A lossless graphic a i

d) confirm by document inspection {that\i e is provided to convey the
displgy files to a voyage data reco ta~forlmat complies with a digital| Ethernet

Interface according to the IEC 6116 this standard;

e) confir
the V

nplies with the image test defined in

f) confin i ioh of the design, that a fault corfdition on

the o / \ s q rcuit on the output) does
perfo : C

g) confin 8 vati outplt cannot be deactivated by the user;

not degrade the

h) confin S i that the instructions for connecting a VDR to the radar

syste

14 Des

141 G

The follqwing signy and servicing information provides guidelines to support vlnaximum

equipmelpt availability and serviceability.

14.1.1 Fault diagnosis and servicing

14.1.1.1 Requirement

(MSC.192/7.1.1) As far as is practical, the radar system shall facilitate simple fault diagnosis

and maximum availability.

(MSC.192/7.1.2) The radar system shall include a means to record the total operational hours

for any critical components with a limited life.

(MSC.192/7.1.3) The documentation shall describe any routine servicing requirements and
shall include details of any restricted life components and their advised replacement.
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14.1.1.2 Methods of test and required results

The methods of test and the required results are as follows:

a) confirm by document inspection that the user manual provides a top level guide for simple
fault diagnosis and guidance to maintain maximum equipment availability;

b) confirm by document inspection that the user manual includes a list of components that
have a limited (short) operational life for example, magnetrons and other thermionic
devices, mechanical components for example, belts, brushes, motors, fans, lubrication for
gearboxes, and instructions to service these items;

c) confirm by document inspection that the equipment provides details of total operational
hours for those components with a limited life, such as the magnetron, and that
|nf0|" a hei ccommenaeaq anlg amen a maintenan o | m.:- Ta the user
manyal v ple |of being
displ3

d) confir ed,Or as a
mininfum included in the user manual, that there is a #eco i specific
comp

14.1.2 Display design

14.1.2.1 |Requirement

(MSC.19p/7.2) The physical requiremen e disp s ecified in

the perfprmance standards for th€ @ \ At ation on

Shipborne Navigational Displays adopte ecified in

Table 1 gnd Clause 6 of this standard.

All critice n a non-

volatile a

14.1.2.2

The meth

a) confin play size
confo

b) verify

c) confip ction of the relevant equipment manuals, that there is |provision
for ical parameters (for example installation parameters). |Retained
para iIsted within the manufacturer’'s manual. The documentafion shall
descrjbe (tha relevant replacement module is fitted, the paramgters are
transferable from the replaced module. (Some of these requirements arel verified

. y include, for example installation
parameters, sensor parameters, interface parameters, blank sector limits, maps, and
default display configurations.

14.2 Transceiver design

14.2.1 General

The transceiver includes the generation of microwave energy and the transmission of that
energy via an appropriate transmission line. The receiver system typically shares that
transmission line and provides a signal representing the radar image. The transceiver may be
down-mast or combined with an up-mast unit. The transceiver system may be non-coherent or
coherent.
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14.2.2 Sector blanking
14.2.2.1 Requirement

(MSC.192/7.3) The equipment shall provide a sector blanking (mute) facility to inhibit the
transmission of radar energy over a preset sector. The blanked (muted) sector shall be set up
on installation and the values retained in transferable non-volatile memory. An indication of
sector mute status shall be available and provided on the display.

14.2.2.2 Methods of test and required results

The methods of test and the required results are as follows:

a) confipm SH oyided and
that there is an |nd|cat|on to |dent|fy the sector and the status of the

b) confilm by observation that the sector blanking (mute) functioy” ce J a non-
oper

c) confitm by document mspectlon that the method of a'ustm i ibed in the
manyfacturer’s documentation, and ensure that access

d) confitm by observation that the sector blanking » matically
applig : ined in a

transferable non-volatile memory.
14.3 Antenna design
14.3.1 Requirement

(MSC.192/7.4.1) The antenna shall b Ta ' gperating and to continue t¢ operate
in relativg falled.

(MSC.19p
informati

lpropriate
5 for new

roducing
itted shall

. The ; 3l voltage
and frequency. iate, inati be used

b) confinm-b i i i i inrlious and
in a cIOCKW|se dlrectlon when V|ewed from above and automat|c through 360° in azimuth,
and with a rotation rate adequate for the category of equipment;

c) confirm by observation that the antenna starts and operates satisfactorily in continuous
relative speeds of 100 kn;

d) check by document inspection and by measurement that the radar system provides an
update rate adequate for the class of ship and category against which it is submitted. The
update rate shall be sufficient to ensure that all tracking and signal processing functions
operate correctly, and the user is provided with adequate situation awareness. In the case
of a conventional antenna and radar system, the recommended minimum rate of rotation is
20 rpm for standard ships and 40 rpm for HSC.

NOTE Slower antenna rotation rates may be provided for higher range scales or to provide compatibility with
novel processing techniques, provided that update-dependent requirements are met. For example a system with a
back-to-back antenna assembly could be submitted and could provide equivalent performance at a lower rotation
rate. Equivalence to these rotation rates may be submitted, demonstrated and tested by the test authority.
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NOTE Alternative technologies may provide other solutions in which case the manufacturer should describe
equivalence and demonstrate conformance to the relevant requirements in this standard.

14.4 Inter-switched and multiple radars
14.4.1 General

The radar system shall be designed and configured to maximise radar availability.

14.4.2 System safeguards
14.4.2.1 Requirement

(MSC.192/5.35.1) The system design shall safeguard against single poipt System failure. A
fail-safe ¢ondition shall be applied in the event of an integration failure.

In the event of a single point failure, it shall be possible to configuré
to enablg each of the radars to operate as a standalone system,

Where two radars are required to be carried, they shall’ be gsi igured and

installed [that each radar can be operated individually ¢ ate® simultaneously,

without Being dependent upon one another. Where S i vailability

shall be [mproved by the inter-switching facility and the faj it ot cause

the other

14.4.2.2

The meth

a) confir feguards
again [ can be
mand

b) confir d so that
they endence.
Confi hal;

c) confir f simulating a single point failure within the inter-switch
syste >

14.4.3 @
14.4.3.¢]
(MSC.19

the sour
sensors s$hall he indicated

brovided,
re radar

It is permitted to present radar signals from more than one radar sensor on a single display.
The combining of radar signals from multiple sensors shall not degrade performance and the
failure of one sensor shall not disable signals from other sensors from being displayed.

14.4.3.2 Methods of test and required results

Where the radar system submitted is capable of processing or combining the signals from two
separate sources, these additional tests shall apply:

a) confirm by document inspection, if the manufacturer has submitted a radar system which
is capable of processing and/or combining the radar signals from two or more sensors.
Establish if the purpose of combining the signals is to provide radar coverage over two
sectors, improve performance by dual radar coverage of a common sector, or both;
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b) confirm by observation that the control of anti-clutter rain, anti-clutter sea, gain and tuning
for each radar sensor is independent and that their status is indicated on the display;

c) confirm by observation that each radar sensor has position compensation with respect to
the CCRP;

d) confirm by document inspection that the interfacing, commissioning and setting-up
procedure are clearly described in the installation and/or user documentation;

e) confirm by document inspection that if provided, the manufacturer's manual describes
operation, advantages and limitations of this system;

f) confirm by document inspection of the equipment test certification, that each radar system
has been approved independently to this standard;

g) where radar coverage overlaps, confirm that signals from the twg Sensors share a
comnpon position on the display position. The two signals shall a

minimum partially
overlap;
h) wher¢ radar sensors cover different sectors, confirm that the ptese iorNi '?ess or
that the limits of sectors are indicated, for example by the absence :
i) confitm by observation, that where a combined or pre-proc i itted, the
perfofmance of the resulting radar system is not infe - » se radar

test gtandards;

j) confitm by analytical evaluation, that the failure ¢
operdtion of other radar sensors.

jrade the

14.4.4 Multiple radar system statu
14.4.4.1 |Requirement

(MSC.19p
be availaple.

sor shall

14.4.4.2 |Methods of {e

Confirm py obs
position, |is indi
display o

h display
ger if the

1Radar 1”

14.5 Multiple operational displays

14.5.1 Additional information and conformity

The displays may be configured to present radar, chart and other navigation information.

14.5.1.1 Requirement

(MSC.191/7.1.1) If the display equipment is capable of supporting the presentation of
multiple functions, then there shall be a clear indication of the primary function supported by
the presentation (for example, radar, ECDIS).

(MSC.191/7.4.1) The user may configure a presentation for the task-in-hand. The
presentation may include radar and/or electronic chart information, in combination with other
navigation or ship related data or information. When not fully compliant with the radar or
ECDIS, Performance Standards, such a presentation shall be identified as an auxiliary
presentation.
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(MSC.191/7.4.2) As far as practical, the presentation of any radar and/or ECDIS related
functions shall be compliant with the requirements of the relevant Performance Standards and
the Presentation Standard, MSC.191(79), with the exception of size requirements for the
operational area. Chartlets or windows of radar information may be presented along with
other information associated with the task-in-hand.

14.5.1.2 Methods of test and required results
The methods of test and the required results are as follows:

a) confirm by observation that if the display equipment is capable of supporting the
presentation of multiple functions, then there shall be a clear indication of the primary
function supported by the presentation. If a display is not compliant yri‘ﬂw\Q\is standard it

shallt/[e identified as an auxiliary display,

b) confi cordance

with

m by observation that, as far as practical, the display prese
e relevant performance standards.

14.6 Safety — antenna and radiation
14.6.1 General

Basic safety requirements relating to radiation and a

14.6.2 Antenna radiation and rotation
14.6.2.1 |[Requirement

Radio fr
scanning

possible only when the |beam is
for maintenance purposes. [A means

14.6.2.2
The metH y i esUts Are as follows:

a) confir : i as\appropriate to the technology, transmission is only
enab anning. An override may be provided for maiphtenance
purpd dn may be either located on the turning unit] may be

availg h, or by the removal of clearly identified equipment fuses;

b) configm by i Stion e documentation that the means to prevent the antepna from

The maximum distances from the antenna at which radio frequency radiation levels of
100 W/m?2, 50 W/m? and 10 W/m?2 can be expected shall be included in the equipment manual.

14.6.3.2 Methods of test and required results
The methods of test and the required results are as follows:

a) confirm by document inspection that the radiation levels at specified distances are
available in the user and installation manuals;

b) confirm by measurement the radiation levels at the quoted distances are correct or are
within the manufacturer’s quoted measurements.
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15 Alarms and failures

15.1 General

The radar shall provide alarms and indications to signify total or partial failure. Presentation of
alarms is addressed in Clause 6.

15.1.1 Alarms and indications

15.1.1.1 Requirement

(MSC.192/5.34) Alarms and indications shall comply with the performance standards for the
Presentation of Navigation-related Information on Shipborne Navigationgl Displays, adopted

by the IMO.

15.1.1.2 |[Methods of test and results required

Verify that the presentation of alarms and indications is in accd Q Y C.191(79) (see

6.9).

15.1.2 Alarm outputs
15.1.2.1 |Requirement

(MSC.19p/8.3.3) At least one normally S
system for indicating failure of the radaxsyste

the radar

cation so

(MSC.192/8.3.4) The radar shall have|a bir-directigna
that alarms from the radar gan be tran errex srnalsystems and audible alarmg from the
4 1 Oxte

radar cap be muted or aé
relevant |nternational

ernal sgystems. The interface shall comply with

NOTE Crifical alarms A. should >not be acknowledgeable from external sydtems. The
manufacturer shoul' itida wh nent.
15.1.2.2

The meth

a) confir ntacts is
avai@bl i switch at
least i

b) confir ample of
a trarpsceiver, anténna rotation (as applicable), power supply or processor;

c) check by observation that a bidirectional alarm communication interface, compliant with
relevant IEC 61162 standards, is provided to communicate alarm messages with external
systems. Verify that radar system alarms can be transferred to external systems, that all
audible alarms can be muted from external systems and that the radar can provide output
to acknowledge external alarm panels;

d) confirm by observation that the radar provides an indication when any input from an
external sensor is absent or invalid. Confirm by observation that the radar repeats any
status alarms or status messages concerning the quality of the input data from its external
Sensors;

e) confirm by observation that when an input from an external sensor is removed, an
indication is provided. Repeat the test for an invalid input and confirm that an invalid
indication is presented;

f) confirm by observation that it is not possible to acknowledge the radar critical alarms such

as CPA and TCPA from external equipment without displaying the reason/cause for the
alarm.
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15.1.3 Picture freeze
15.1.3.1 Requirement
(MSC.192/5.34.1) A means shall be provided to alert the user of “picture freeze”.

15.1.3.2 Methods of test and required results
The methods of test and the required results are as follows:

a) confirm by document inspection the user manual describes that when a picture freeze
occurs, the user is alerted whatever the basic cause may be. The design shall have a
prOV|S|on (for example by dynam|c |nd|cat|on) to ver|fy that the display is-gperational, that

- . dniisbein updated
by real time information, for example by the radar content or clutter e isi pdated;

b) confitlm by document inspection that the user manual describgs a \i ze_failure
condition and any associated indications for that condition.

15.1.4 Sensor failure alarm
15.1.4.1 |Requirement

(MSC.192/5.34.2) Failure of any signal or sensor infuse; di ’ imuth, video,
sync and| heading marker, shall be alarmed. Sys etf fall back
mode or |n some cases, the display presentation

15.1.4.2

Confirm
user man

15.2 Ba
15.2.1 R

(MSC.19p
fallback 4
the failed i

res and to maintain minimum basic opergtion, the
be provided. There shall be a permanent indjcation of

15.2.2 Fai infermation (azimuth stabilisation)
15.2.2.1

(MSC.19R/9. 1. he gquipment shall operate satisfactorily in a non-stabilised head-yp mode.

(MSC.192/9.1.2) The equipment shall switch automatically to the non-stabilised head up mode
within 1 minute after the azimuth stabilisation has become ineffective.

(MSC.192/9.1.3) If automatic anti-clutter processing could prevent the detection of targets in
the absence of appropriate stabilisation, the processing shall switch off automatically within
1 minute after the azimuth stabilisation has become ineffective.

(MSC.192/9.1.4) An indication shall be given that only relative bearing measurements can be
used.

15.2.2.2 Methods of test and required results
The methods of test and the required results are as follows:

a) confirm by observation that the sequence of requirements is met;
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b) confirm by observation that all functions reliant on azimuth stabilisation are disabled and
that there is an indication that only relative bearings can be used.

15.2.3 Failure of speed through the water information
15.2.3.1 Requirement

(MSC.192/9.2) A means of manual speed input shall be provided and its use clearly
indicated.

15.2.3.2 Methods of test and required results

The methods of test and the required results are as follows:

or1
15.2.4
15.2.4.1 |[Requirement

(MSC.192/9.3) The equipment may bé“qper I speed through the water
informatipn.

15.2.4.2 |Methods of test and requir€d results

equired eulas ollows:

The meth

a) confir bited;
b) confir ne failure
of Cd br;
c) confir imulating
a fail
15.2.5 Fai
15.2.5.1
4
(MSC.192/% ay of chart data and geographically referenced maps |shall be
disabled |if oh le reference target is defined and used, or the position is |manually
entered.

15.2.5.2 Methods of test and required results

Confirm by observation that when chart data or geographically referenced maps are in use,
they are disabled if only a single reference target is defined or if the position is manually
entered.

15.2.6 Failure of radar video input information
15.2.6.1 Requirement

(MSC.192/9.5) In the absence of radar signals, the equipment shall display target information
based on AIS data. A frozen radar picture shall not be displayed.

15.2.6.2 Methods of test and required results

The methods of test and the required results are as follows:
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a) confirm by observation that it is not possible to display a frozen radar picture when the
radar video signal is disconnected or disabled;

b) confirm by observation that in the absence of radar video, it is possible to display target
information based on AIS data;

c) confirm by observation that a user message is provided to alert the user of the failure
status and any resulting limitations that apply for collision avoidance assessment.

15.2.7 Failure of AIS input information
15.2.7.1 Requirement

(MSC.192/9.6) In the absence of AIS signals, the equipment shall display the radar video and
target database RN

15.2.7.2 |Methods of test and required results

Confirm py observation that, in the absence of AIS signals, the
radar vidgo and target information and that functionality is not iR

ohtinues provide

15.2.8 Hailure of an integrated or networked system
15.2.8.1 |Requirement

(MSC.19R/9.7) The equipment shall pe capak equivalent to a stgnd-alone

system.

15.2.8.2
The methods of test and the

a) confitm by observation i i riate with

the submitted eq te as a
standalone syste
b) confiim by ging the

configuration to &

The eqyi mply with the general requirements of |EC 60945, l|including
temperatlre,(vibrationy corrosion (by inspection of materials used), EMC and ergononics.

The environmental category of each individual module of the radar system shall be identified
as being exposed (above deck) or protected (below deck).

16.1.1 Testing to IEC 60945
16.1.1.1 Requirement

The equipment under test shall be set to work and confirmed to be operational by the
application of basic performance checks and a performance test. Testing to IEC 60945
general requirements shall then commence.

The “performance check” shall as a minimum be conducted on a system with the antenna
replaced by a dummy load and using simulated ship sensors for log, gyro and AIS connected
so that the gain and tuning response can be checked and the following can be conducted with
own ship in simulated motion. The magnetron current (or transmission equivalent) shall be
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monitored and the receiver noise, as presented shall be set to an operational level at room
temperature.

16.1.1.2 Methods of test and required results

Verify that the EUT conforms to the standard general requirements by observing that,
following each test, a performance check confirms that there is no external indication of
damage and there is no detectable degradation in functional performance:

a) confirm by observation that the cursor control responds and operates smoothly in each
axis;

b) confirm by observatlon that each of the hardware controls and a sample of the software
contrp fctio iring the

c) confitm by measurement and observation that when exercisi s Mnulation
facility described in 17.1.1.1 or the tracking scenario in 10.3.13, Y oMK act;

d) confitm by observation that when switching through the r S i tracking
scenario, the trails are retained as required;

e) confitm by measurement that the radar transmission BX¢ current)
does [not vary by more than + 20 % over the operating terype ;
NOTE| Allow a settling time of at least 30 min.

f) confifm by observation that the syt
change over the operating tempe

preciably

NOTE The¢ appropriate use of ‘performance cheek’ q ifi i 1. ufing testing
should be gs required in IEC 60945 for the specific environmgntal tests.

16.2 Additional enviro
16.2.1 General

bnna and
ibration test. The shock test provides a sLmuIation

In additign to the %
its mounting re
in which the reson3 ble with those likely to be experienced in pfactice in

the operati . and its
mounting shall be desig withstand the test without external indications of damage or

The largest available antenna and mount provided with the EUT shall be so mounted that the
shock can be applied to the antenna mounting base to simulate an upward vertical impulsive
force. The antenna shall be mechanically connected to the shock machine by its normal
means of attachment.

The procedure shall be carried out in normal laboratory environmental conditions.

The severity of the test is specified by the peak acceleration, pulse shape and duration given
in Table 36.

Table 36 — Antenna shock test severity (half sine pulse)

Peak acceleration Duration of pulse
m/s2 ms

100 25
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The shock pulse shall be measured by an accelerometer placed at the antenna fixing point
nearest to the centre of the table surface.

16.2.2.2 Methods of test and required results

Confirm by observation that after three successive upward shocks of the required test severity
and pulse shape have been applied and the power supply is switched off, there is no external
indication of physical damage.

17 Equipment familiarisation and documentation

171 Gel1era|

The equipment shall include a familiarisation simulator and shall be

17.1.1 User requirements

17.1.1.1 |Requirement

(MSC.19 r training
(familiari

(MSC.19 y trained
users.

17.1.1.2

The methods of test and t

a) confifm by docum nedia_ingpecti at the familiarisation training maferial (for
example a D 3 ' e media)
is avgilable;

b) confin icable to

the ra 3 \ son. The
familiprisati i PN approval
with the G Training,
Certi

c) con n report
requited™b NN tuitive to
operate;

d) confinm i i i ided for

e) confirm by document inspection that the user manual includes a description of the training
simulator, including a known solution to any scenario that is provided.

NOTE The target simulator familiarisation requirement may be associated with the requirements of 12.1.1.1.

17.2 Instructions and documentation

17.2.1 General

User documentation shall be clear and unambiguous, and without unnecessary technical
terminology. It shall provide guidance for operating the equipment and support for basic fault
diagnosis. Installation-specific information shall be provided as a separate document and may
also be included within the user manual.
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17.2.2 Documentation

17.2.2.1 Requirement

(MSC.192/6.3.1) The operating instructions and manufacturer’s documentation shall be
written in a clear and comprehensible manner and shall be available at least in the English

language.

(MSC.192/6.3.3.1) The manufacturer’s documentation shall contain a description of the radar
system and factors that may affect detection performance, including any latency in signal or

data processing.

(MSC.192/6.3.3.2) Documentation shall describe the basis of AlS filter criteria~and AlS /radar

target association |/ disassociation criteria.

17.2.2.2 |Methods of test and required results

The methods of test and the required results are as follows:

a) confifm by document inspection that the user manua
that i:rlvformation is easily located via a contents pagean

b) confi
facto
the ug$er manual;

c) verify

10.8;

d) confiqm by inspection of<the ingtall i
performance or reliabili

17.2.3 Qperating.ins

17.2.3.1 Requi@

(MSC.19/6.3.2)

description of informatiq

m by document inspection that the requirement scription of thg

uctions shall contain a qualified explanatio
by the user to operate the radar system

Confirm

system,
cluded in

AIS filter
D.5.3 and

Hance for
degrade

n and/or
correctly,

detection

— operating in a failure or fall-back situation;

— limitations of the display and tracking process and accuracy, including any delays;

— using heading and SOG/COG information for collision avoidance;

— limitations and conditions of target association;

— criteria of selection for automatic activation and cancellation of targets;
— processing applied to display AlS targets and any limitations;

— principles underlying the trial manoeuvre technology, including simulation of own ship’s

manoeuvring characteristics, if provided;
— alarms and indications;
— radar system installation requirements as listed under 17.3;
— radar range and bearing accuracies;
— any special operation, for example tuning for the detection of SARTS;
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— the role of the CCRP for radar measurements and its specific value.
17.2.3.2 Methods of test and required results

Confirm by document inspection that the user documentation includes the information listed in
the requirements and that the description is suitable for a non-technical user to comprehend.

17.3 Radar system installation
17.3.1.1 Requirement

(MSC.192/6.3.3.3) The equipment documentation shall include full details of installation
information, including additional recommendations on unit location an tors that may
degrade NUI“I‘UI'I'CI'IUU Ul" IUIIIClblllll.y :\V‘IanufGUtUIUI 9 dU\JuIIIUIItGlI\JII II I nce a”

mandatedl IMO guidelines for radar installation.

(MSC.19p/7.5) Requirements and guidelines for the radar all be
included |in the manufacturers’ documentation which shall be al to the
user marual. As a minimum, the following subjects concerning\the antgnnk isplay shall
be covered:

17.3.1.2 |Methods of test and required results

Confirm by document inspection that any IMO ferenced

in the installation information.

17.3.1.2.1 The antenna

17.3.1.2.1.1 Requirement

(MSC.192/7.5.1) Blind sectorssh K j , inlan arc of
the horiz * rectionto y mall avoid
the rightlahead d/rect'on all be in
such a mpanner ded. The
antenna phall be , [including

ghall take
visibility

other ant
account

a) confirm¢by-do i i i is i ithi installation
documentation:

b) confirm by document inspection that there is provision to enter blind sector and antenna
height information for each available sensor and confirm that the information is accessed
in a protected (for example by password, switch or link) and non-operational mode.

17.3.1.2.2 The display
17.3.1.2.2.1 Requirement

(MSC.192/7.5.2) The orientation of the display unit shall be such that the user is looking
ahead, the lookout view is not obscured and there is minimum ambient light on the display
viewing surface.

17.3.1.2.2.2 Methods of test and required results

Confirm by document inspection that the appropriate advice is included within the installation
documentation.
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Annex A
(informative)

Guidelines for radar functionality on navigation displays

A.1 General

Navigational displays providing partial radar functionality, including radar overlay, target
functions and AIS should fully comply with the appropriate clauses in this standard. Only full
compliance with this standard will meet the performance requirements for a radar system as

defined by IMO. Partial radar functlonallty may be permitted as defi in the relevant

equipme ary radar

functions

A.2 Gpi

The folloi de radar

detection,

A.21

Clause 5 i i i . etection. A radar overlay should

meet the :

a) if a navigati [ vWde ¢ capability to detect targefs and to
present a radar overlay, the presentati ‘ g i

b) a nayi ing to this
stand standard
excef

c) a nayigation i [ idi a radar
overlay with q

A.2.2

Clause 1 following

guidelines afply

a) if a a g pdar and
AIS targets, i argets to
tracked radar_targets in accordance with 10.8;

b) if a navigational”system or equipment provides the capability to associate repgrted AIS

targets to tracked radar targets, then it should also provide the capability to track radar
targets in accordance with 10.3;

c) if a navigational system or equipment provides the capability to present reported radar
targets (for example in accordance with the IEC 61162 series), then it should obtain CPA
and TCPA from the reported radar message and should not calculate CPA and TCPA. If
the radar target tracking system does not calculate the CPA and TCPA, then the
navigational system or equipment may calculate the CPA and TCPA in accordance with
10.3.

A.2.3 As part of a radar system

A navigational system or equipment should be approved as part of a radar system when
tested in accordance with this test standard.
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Annex B
(normative)

Unwanted emissions of radar systems

B.1 General

ITU-R has developed a recommendation for out-of-band (OOB) emission limits (SM.1541).
This OOB recommendation is associated with the following recommendations:

a) OOB emissions falling into an adjacent allocated band (SM.1540); TN

b) boundiary between OOB and spurious emissions (SM.1539);

c) spurigus emissions (SM.329).

Spurious| emission limits are given in Clause Il of Appendi ¢ i %Iations
together [with the definition of the boundary between the OOB derrain spurious
domain. For radars the Radio Regulations refer to the OOB ati definition
of the bopindary.

This annéx defines how the requirements of Append x 3,0f the i i J the ITU
Recommegndations concerned with unwanted gmissiong egard to

marine radars. This includes the req Its to be
obtained|and the interpretation of the ‘mpeas
B.2 Requirements
The requirements are \defined i ; i i and the
recommegndations are |i i e
The boundary b ined in the
OOB recpmmen
andwidth
Appendix 3 of the Radio Regulations. Theg B_,, dB

W the frequency of maximum emission level, but the necessary
adio Regulations) should be contained completely within the

: @B limits are not applicable inside exclusive radio-determingation and
ploratign Satellite (EES) and Space research service bands, but do| apply at

These requirements are illustrated in Figures B.1 and B.2. The OOB masks shown in Figures
B.1 and B.2 are calculated using the transmitted pulse width and rise (or fall) time.

The necessary bandwidth and the —-40 dB bandwidth are generally centred about the
operating frequency but may be offset to take account of spectrum asymmetry.

The OOB mask commences at a level of —40 dB and falls off at the rate of —20 dB per decade
until it meets the spurious emission limit at the OOB boundary.

When the calculated —40 dB bandwidth falls within the allocated band the OOB mask
commences at the edge of the allocated band.

When the —40 dB bandwidth falls outside the allocated band the OOB mask commences at
that point in the adjacent band.
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The OOB mask can be offset further into the adjacent band to allow for spectrum
asymmetries, but the necessary bandwidth associated with this mask shall be contained
completely within the allocated band.

The OOB mask emission limits only apply outside the adjacent bands, i.e. below 2,7 GHz and
above 3,3 GHz in the case of radars operating in the 2,9 GHz to 3,1 GHz band, and below
8,5 GHz and above 9,8 GHz in the case of radars operating in the 9,3 GHz to 9,5 GHz band.

Emissions in the spurious domain (Figures B.1 and B.2) shall be at least 43 + 10 log PEP or
60 dB, whichever is the least stringent, below the carrier power, as measured in the far field
of the radar. For most current marine radars the limit will be 60 dB and this means that the
spurious domain starts at 5 x B_,, from the operating frequency of the rad?.\

B.3 MLthods of measurement

The basjc methods of measurement for unwanted emissighs i PITU-R
Recommegndation M.1177. This describes two methods, i inect” and
“indirect’|methods. Either method is admissible.

Measurenents are to be made for all frequencie
specified|in the Table B.1 below.

Ly bands

Table B.1 - W@}

\MeaMent band

Allocated band

( l(omQr h\N{t B Upper limit

N

pGHz-31GHz /" \_ /\\ \{G\Hz \ 5™ harmonic

©

B GHz - 9,5 GHz_ N o7 o\f\{h\e\waveguiMut-off 26 GHz
~—

O

B.4 Guidelinesf seandiinterpretation of ITU-R Recommendation
M.1177

The recpmrhen , some specific techniques for the measuremenft of the

unwante issi f Xadarsystems that in principle can be used for any type|of radar

system i ommendation makes no attempt to provide detailed test|methods

for each [y

This standafd providés the additional detail required for the minimum test requirements for the
measurement of marine radars as a basls for certiication, € particular marine radar
system under test, meets the requirements of the Radio Regulations and ITU-R
Recommendations as appropriate.

B.4.1 Selection of pulse widths

The ITU-R Recommendation on OOB (SM.1541) applies to complex and simple radars with
user-selectable pulse waveforms. For any given radar, the pulse length, rise time and fall time
for a number of representative pulses (including the shortest and longest pulses) shall be
measured and the corresponding B_,,; bandwidths calculated. The widest calculated B_,,
bandwidth shall then be used to create the OOB mask to be applied to that radar. Emission
measurements only need to be carried out for the pulse length setting producing the widest
calculated B_, bandwidth.
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B.4.2 Measurement in azimuth and elevation — antennas

For marine radars that are essentially surface search radars, there is no requirement to make
measurements in the vertical plane.

For measurements in the azimuth plane, the antenna may be either rotating or the
measurement system may be aligned to the antenna bore sight and measurements in azimuth
taken at appropriate antenna angles where the directions of unwanted emissions are known.
Both techniques are admissible and the particular choice shall be made by agreement
between the manufacturer and the test authority. In both cases, the maximum value of the
emission occurring in the azimuth plane shall be recorded over the frequency range defined in
Table B.1.

he same
sm, then
ted to

Provided|that all of the antennas to be used with the equipment und
type in deneral structure for the design and construction of the rad
only the smallest antenna with the worst case unwanted emission p
verify compliance with the unwanted emission requirements.

B.5 Required results

B.5.1 Necessary bandwidth

The necq vidth, rise time and fall time

shall be

B.5.2 [B_so bandwidth

The B_,o| bandwidth shall b s defined in B.4.1 and in Apnex 8 of
referencg ITU-R Reco 4 3 is sbandwidth together with the |declared
frequency of the pulse trahsmissi e gtermine which of the masks illugtrated in

Figure B|1 or Figure B d poses of conformity.

Emiss@

B.5.3

The emigsi e calculated mask, as determined by B.5.2 gbove, in
both the or all appropriate frequencies over the ranges [specified
in Table |B.1, i dicafed in Clause B.2, the OOB emission masks limifs do not
apply within\the band>or the adjacent RD/ESS bands. The spurious emisgion limit
appliesi{ i iy, regardless of frequency band.

Systems [shathe compliant if the OOB mask of Figure B.2 is offset further into the|adjacent
band to trum asymmetries, provided that the necessary bandwidth agsociated
with this mask is completely contained within the allocated band.

NOTE 1 References:

a) ITU-R Recommendation M.1177: Techniques for measurement of unwanted emissions for radar systems.
b) ITU-R Recommendation M.1313: Technical characteristics of maritime radio-navigation radars.

c) ITU-R Recommendation SM.329: Spurious emissions.

d) ITU-R Recommendation SM.1541: Unwanted emissions in the out-of-band domain.

e) ITU-R Recommendation SM.1539: Variation of the boundary between the out-of-band and spurious domains
required for the application of Recommendations ITU-R SM.1541 and ITU-R SM.329.

f) ITU-R Recommendation SM.1540: Unwanted emissions in the out-of-band domain falling into adjacent
allocated bands.

g) ITU-R - Radio Regulations — Appendix 3: Spurious emissions.

NOTE 2 The latest version of the ITU-R Recommendation should be used.
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Annex C
(informative)

Radar target size (RCS) and detection range calculations

C.1 Radar range

Power density at range R from a radar antenna = G Pt/47rR2 W/m?2

/AN

The maximum range of a radar target R, is the distance beyond whi he ta@&c annot be
detected| The received signal power P, (W) is:

P, =P;GA, o /(4 1)2R*

When th¢ received signal power P_just equals the minimui S ' min» [he radar
equation|becomes:

where

G is the antenna gain;
ois the radar cross-section;
Py is the fransmitted powef;,

Ag is the pntenna effeghi

C.2 Ef
Where a he same
circumstances, the nge in power from p, to p, received back at th¢ radar is

given by
{

p1/p2 = S1/S2

hence 10 log (p4/py) = 10 log (s4/s5) dB

Example™

When a 30 m2 radar reflector is substituted for 10 m2, the change in power received back at
the radar will be:

10 log (30/10) = 4,8 dB

C.3 Effect of a change of target range

Apart from other possible effects described in subsequent clauses, the relationship between
power p, reflected back from a target at distance 44, and power p, reflected back from the
same target at distance d,, is given by the inverse fourth power law as:
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4
r, 4,
4
Py d,

In decibels, this equation becomes: 10 log (py/p¢) = —40 log (dy/d,) dB
Example 2

A change of distance from 2 NM to 3 NM will give, apart from other possible changes
described below, a power change of:

—Z0 Tog (3/2) = —7,0 dB

C.4 Effect of target and radar height on discrete (non-distrib §

In calm tp moderate sea states, a radar wave train that is re Nthe ce (with
the anglé¢ of incidence equal to the angle of reflection)<before st i will add
vectorially with the wave train that travels directly to iion gives
rise to a power enhancement Y seen at the radar w itfcan vary

between igcrete" or

"point so
For the ¢ 5 for the
enhancement Y (in decibels) can be read from Fig s C. 2. on which

the valué

Example

Question 15 m, at

Answer:

By ins is 0,7 m.

C.5 %

Certain t ating the
physical al corner
reflector Lihe’ radar cross-section varies as the square of frequency. For example the
performance of a trihedral corner reflector will be reduced by 9,9 dB at S-band compared with
X-band. It must be borne in mind also that a change of operating frequency will affect in
addition the considerations described in Clause C.4 above.

C.6 Conclusion

Factors that affect the performance of given radar targets under normal propagation
conditions are described above. This gives a theoretical method whereby one target may be
compared with another, by simple addition of the various factors expressed in decibels.

Example 4

Question: It is calculated from the dimensions of a particular corner reflector that its radar
cross-section (echoing area) is 30 m2 (in free space) at a frequency of 9 410
MHz (X-band). This reflector is mounted at a height of 2,5 m above sea level,
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Answer: Considering the various relevant factors:
a) power change due to greater target size is 10 log (30/10) =+4,8 dB
b) power change due to greater distance is —40 log (3/2) =-7,0dB
c) power change (enhancement) due to lobing at 3 NM N\
s seen by inspection of Figure C.1 (9 410 MHz, target height 25m) is \5 10,7 dB
Adding the above three factors, the following answer is ob 3,5 dB
C.7 Formulae for Figures C.1 and C.2
where
hq is the radar height }
ho is the target height
f is theé frequency of operation;
c is th
D isth
NOTE Fo
In the cas H from the
correspondji pproximate
relationshiyg
{
and
(h, D)
hy = hy— !
d(h +h)°

at a distance of 3 NM from a radar antenna mounted at a height of 15 m and
operating at X-band.

How might the power returned to the radar from this reflector be expected to
compare with that from a 10 m2 target situated at 2 NM from the radar at a
height of 0,7 m (as used in example 3)?

where d is the effective diameter of the "radio" earth (taken here as 6 371 x 4/3 x 2 = 16 990 km).

The formulae do not take the influence of "beam divergence" during reflection at the curved earth into account, which
will reduce the maximum enhancement and "fill in" the nulls, thus increasing the minimum values of Y above — .
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0
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Target range (NM) IEC 2250/07
kigure C.1 — Enhancement by reflection (dB) 6ver ce’(9,41 GHz)

N\ >
5 @ % ogeog 011 12
>
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i L\ I
2 AN 5= .
AN X)) 5 °

Target height (m)

8
6
4
2 S s
0
\/2 3 4 5

Target range (NM) IEC 2251/07

—Enhancement by reflection (dB) over free-space (3,05 GHz)

NOTE Rafac anteWht is 15 m for both frequencies.
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Annex D
(informative)

Factors that influence target detection

D.1 Detection

The detection of targets, particularly small or marginal radar targets, is very susceptible to
target composition, antenna height and horizontal beam width, target size and height, sea
state, clutter characteristics, and atmospheric conditions. Even small changes in these
parameters will |mpact target detectlon and for targets at closer ranges aIIy within 1,5
NM), sigmatamptittde may be ed by muliti-pa fgure D2andg gure<D-3). Caution

should therefore be exermsed when performance comparlsons are i er radar
equipment for assessment purposes; 8 (Wo pieces of
equipme 1e| antenna
installation height.

D.2 Target RCS values

The relaffonship between X-band and S-band RCS yvalyes is [assumed
to be in the ratio of 10:1. Some targets may prpdt 1 ¢ i ger RCS
value for[ S-band, depending on the idelin iohs based
on simplified formula relating to differeqt taxge yerti 2 i pcated in

Annex (. Simple, stable and establi i i onsistent
referencg than a distributed target. S > ge yacht,
comprisimg multiple reflective surfaces {ffering>radar cross-section and gt various

The RCY of a shorelineNs vaxi ' ivi ) range of

a shoreline increase d by the
antenna |beam.
increased scatte

arth and
ly on the
ectations

The RC§ of S i i i [ i , profile and
aspect o p- Yipping, i , Wi smoother
profile 4 c ave\a correspondingly lower RCS. The aspect of the ship obs¢rved will
also influ 3

Distributgd\targets “generate a more complex multi-path and may produce diffenent RCS
values according to the antenna polarisation in use. A simple cylinder reflector such as a
channel marker pole will provide a known RCS if the reflector is correctly installed to be stable
and vertical. A small angular offset will greatly decrease the RCS values. For distributed
targets including all ships, the target centroid height shall be assumed.

A Swerling 1 type target is chosen for the reference performance predictions. It is expected
that if the targets are installed at sea then the effects of multi-path alone will cause significant
signal variation. The Swerling 0 case may be applicable under calm very controlled conditions
but in the case of floating targets the height and exact distance may vary, introducing differing
multi-path effects. Further, as the sea roughens the multi-path signal is influenced by the
roughness of the intervening ocean surface and specular reflection may no longer describe
the indirect path.
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D.3 Assessment of targets

It should be recognised that the undefined and varying nature of coasts and surface objects
cannot provide an accurate performance assessment. While defined test targets provide an
identifiable performance reference, atmospheric conditions and the sea surface may enhance
or degrade the range of first detection listed in Table 2. The extent of ducting or other
performance dependent phenomena will not be apparent in the empirical assessment and test
described in 5.9.2.

Table D.1 provides an indication of the spread of RCS values for ships for an X-band radar
system. (RCS values are extracted from empirical measurements made by Dr P Williams).

g ( ~
Reference Description Length | Total height Gross S of‘\shipy(X HYand)
tonnage
m m
1 Inshore fishing vessel 85 2.4 §\ \ \ \2\10)
2 Small coaster 42 4,5 < 525\\ Yo' \go-eso
3 Coaster 54,5 6 \NQ\ \\/5/0-2 300
4 Coaster 54,5 7,6( M EXQ ) 320-3 500
5 Coaster 55 (T \_" ) Peo0 1.000-1400
6 Large coaster G\ | g 850-10 900 1.000-5 500
7 Collier N 9 N\ | \1570 280-2 100
8 Naval frigate }06~ 9 2000 4 800-100 00p
9 Cargo liner N3 \ 1}\ 5000 11 000-17 00p
10 Cargo liner N ¢ 8000 4300-14000
ONER WL,
11 Bulk carfiar 165\ [\ 12 8200 530-11000
12 Cargo v&gsel \ 1?2\ 12 9 400 1 400-11 00(
13 rg;}}ggs\el \ 1%5\ 15 10 500 600-14 000
14 Buy\erié\ \\@/ 17 15-20 000 1.000-27 00(
15 oﬂe cﬁ{ﬁn{ h05 18 25 400 1 800-24 004
16 /\S%\ﬁ\iné\cé*\ier\ 210 23 26 500 10 000-72 00p
17 Mggmm}%er 220 15 30-35 000 50 000-890 0do
4 .
18 \Q‘eé\}m{an@r 250 18 45 000 17 000-1 700 000
NOTH The wide variation in RCS values is due to the target ship aspect, the quantity and reflection
charagteristics df ship’deck cargo and ship structure. Stern and bow aspects provide the least RCS
value] The/inshore vessel includes a small radar reflector.

D.4 Sea clutter (sea state, wind and wave height)

Sea clutter is generally defined in terms of a sea state. Establishing the sea state is important
for assessing the visibility of radar targets in sea clutter. Sea state is a term used as a
measure of wave height and can be defined for example by the Douglas scale, the
Hydrographic Office scale and the Beaufort scale, which is a wind speed scale. Guidance for
the sea state and wind speed is provided in Table 6.

The sea state describes the roughness of the sea, but is not a full indication of the strength of
sea clutter. Wind speed is often a better indication of sea clutter, though this does depend on
the duration (time blowing over sea) and the fetch (the maximum length of open water over
which wind can blow). When wind begins to blow, the sea requires a finite time to reach a
condition known as a fully developed sea. Sea states in Table 6 are approximately equated to
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wind speeds. During any assessment or measurement, it shall be noted that sea swell will
make accurate assessment of wave observations very difficult and the table is only applicable
to waves formed by local wind conditions.

Crosswinds relative to the line of sight to the target produce less clutter than head winds and
in terms of clutter returns, this represents 2 dB to 3 dB (approximately half a numerical sea
state) less clutter signal return than detecting a target in head wind.

Many variables impact on actual radar performance and a controlled test cannot fully cover all
of these, nor can conditions during type approval be rigidly specified. For example, in the Sea
State 5 (SS 5) situation, a 5 m? RCS target may demonstrate low probability of detection in
the near range with an acceptable or high probability of detection in the fu@eqanges.

Figure D|1 illustrates this case for a probability of detection with a lo rate. Sea
clutter may vary so that lower detection is achieved due to the p spikes.
Atmospheric conditions can enhance or degrade detection performe %of rain
will furth]:r degrade performance in the local area of the rain b ifi tter and
target refurn loss.
Detection of a Navigation Buoy in Spiky Clutter
Sea State 5, Short P%Is@ G
100 <\
ool IR ' ' :
80) -
o | A
\Q v=3p
Q 60| v=10
=l N "
. 40 K(\' v = cplc
\x\m —x— no clptter
30 (
20
10 /\
jIRNINA
\ \> 2 3 4 5 6
Range (NM) IEG 2252/07

Figure D.1 — Effect of sea spikes on target detection

NOTE Factor “v” is the sea spike factor which depends on the sea conditions in the locality. The lower v gives a
more spiky clutter. High sea spikes will require a user to increase the detection threshold, thereby degrading
detection performance. The performance will also be adversely influenced by target obscuration (screening). Plot v
= calc is the value used for the predictions.

In assessing the suitability of particular radar to the task at hand it is important to be able to
model detection performance. This process must include the computation of the expected
received signals from targets and clutter, and the system noise level. One of the more difficult
problems in predicting radar target detection over the sea is accurately accounting for the
effect of sea clutter. A number of models are available to provide the average normalised
radar cross-section for the ocean as a function of sea state. The sea clutter statistical
properties play a significant role in detection as a radar must operate with a relatively low
false alarm rate, meaning the tail of the sea clutter distribution will have a major effect on the
detection threshold. Models for the statistical properties of sea clutter vary from the Rayleigh
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distribution for low resolution radars and high grazing angles, to Weibull and Log-normal for
high resolution radars or low grazing angles. The K-distribution has been proposed in
numerous papers and it offers a number of benefits for modelling the physical properties of
sea clutter. The K-distribution shape parameter, ‘v’, controls the tail of the distribution and for
a small shape parameter the sea clutter becomes very spiky and for a large shape parameter
the distribution provides Rayleigh clutter.

Tables D.2 and D.3 present performance predictions for target detection in sea clutter by an
S-band and an X-band radar respectively (with parameters as defined in Clause D.7), using
the K-distribution sea clutter model. Entries with an asterisk are not computed as they are not
needed to determine detectability. The predictions are generally more pessimistic than those
provided using the CARPET tool. These differences are due primarily to the introduction of
the K-distribution for the sea clutter. Comparative calculations using adarge. K-distribution
shape pgrameter provide similar predictions to CARPET.

It should| be noted that in operational conditions, the conditions mydelled

only indig¢ative of the performance achieved in the real world and he a € Only vided for
guidancel Probability-of-detection (Pd) figures are expré 2 percentagé and a
probabilify of false alarm (Pfa) of 10~% is assumed.

Table D).2 — S-band performance predictions (Pfa = 0,7 NM

RCS < S<any P@(%)K U ]\/
(mz) Sea state 1 Sea state 2 S s&'{\‘}\ §§a state 4 Sea state 5 Sea stdte 6

0,2 /0,4 (0,7 |0,2 |0,4 |07 ((2 0,4 (”\\G{ 410,702 |04 |07 |02 |0,4]]|0,7

0,17 | 100 | 100 [ 100 | 95/N00 /Loo\s\ 8\3\ 1\4\% 50 |5 (4 |7 |* [* ||*
N/
0,5 o 99 1&)\100 &\‘9{ 99 W 75 |87 |52 |47 |57 |45 |30]|26

}s\\gg/sm 90 |95 |76 |65 |77 |66 |60 |52

[ Tooa 100 [o
Tabl¢ D.3 - Wpr dictions (Pfa = 10—4) for ranges of 0,2, 0,7 NM

RCS \ X-band Pd (%)
(mz) Séxé}fte 2 Sea state 3 Sea state 4 Sea state 5 Sea state 6

1 * * *

>
a
%

0, 0 0,\8> 0,7 0,2 0,7 0,2 0,7 0,2 0,7 0,2 0,7
1 1 \10(\ % 98 53 60 30 10 23 3 11 0
5 >98 \>9Q/ >96 >908 90 91 83 63 75 45 63 30
10 >Y06 >91 >Y95 >92 >94 >Y95 91 o 319 515 [£9) 52

The predictions provided in Table D.2 and Table D.3 are made without any signal processing
that may be available in the radar system. In fixed frequency radar, little benefit is gained
from pulse to pulse processing in sea clutter limited detection due to the correlation time for
the clutter. Scan to scan processing has the potential for reducing the effect of clutter spikes
provided the scan processing can operate over a period of time that permits the clutter spikes
to de-correlate.

D.5 Signal multi-path

Target detection, particularly in calm conditions and in lower sea states conditions, is greatly
influenced by multi-path, a phenomenon created by multiple signal paths from a given target.
Multi-path is influential at closer ranges and depends on many variables, including the
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antenna height, radar transmission frequency, target characteristics (height, reflective
surfaces etc), target range and sea state. Multi-path may enhance or reduce the target signal
amplitude due to the combined signal phase received by the radar antenna. Higher sea states
tend to reduce the effect of multi-path, while at lower sea states the signal particularly from
point targets will fluctuate in amplitude according to target range from the antenna. Figure D.2
and Figure D.3 illustrate the signal variation due to multi-path and from a point target. It
should also be noted that the width of a multi-path null increases with range so that a target
may be undetectable for some time.

100 - Carrier frequency: 3 050 MHz
] PRF: 0,8 kHz
Peak power: 30 kW
Pulse length: 0,80 us
80
mstantaneous bamd Y MHz
9 HBi
= Bi
> 60
=
®
s
& 40 m
[
o
:§ < m
< 20
[a] e
4
0

op 0,1 02 03

53/07

or S-band
100 Carrier frequency: 9410 MHz
i f]f I PRF: 0,8 kHz
Peak power: 10 kw
80 Pulse length: 0,80 |is
Of Instantaneous bandwidth: 3 MHz
< ML | Transmit gain: 28,0 dBi
~ /\ Receive gain: 28,0 dBi
2> 60 RN Polarization: H
% \'\ \\/ Target RCS: 12
g TN Swerling case: 1
N .
5 40 NEAN Target altitude: 3,5
5 /\ \ N Swerling case: 1
2 N .
B 14 N Radar height: 15 nf
€ 20 \ N N Sea state: 1
=} \ [~ Doppler processing: nong
LD False alarm probability: 1e-004
0 |I Attenuation: on
0,001 02 03 04 05 06 07 08 09 10 Cosmicnoise: an
Target range (NM)
IEC 2254/07
Figure D.3 — Multi-path plot for X-band
D.6 Rain

Rain clutter is described and addressed in 5.9.3.2. Detection performance in Table 2 is
degraded as indicated in Figure 1 and Figure 2.

The attenuation coefficients due to uniform rain dB/km = kr (where & and a depend on
frequency band and polarisation in use, r is the rainfall rate, mm/h) are given in the following
tables.
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Table D.4 — Parameters for attenuation in uniform rain conditions

Frequency K horizontal K vertical Qhorizontal Oyertical
GHz
10 (X-band) 0,01 0,0089 1,28 1,26
3 (S-band) 0,00035 0,0003 1,04 0,98

Table D.5 — Typical values for attenuation and backscatter in uniform rain conditions

Parameter 4 mml/h rain I/1Mm rain
. i N
X-band attehuation (dB/km) 0,059 /\< (\0§‘5\
S-band attehuation (dB/km) 0,0015 < \ \{O\OQ >
X-band backscatter dB (m2/m? ) 63 (\ \\ -\5%
e N 7.
S-band backscatter dB (m?/m?) -83 <\\ \ \ =73
2\
D.7 Radar system parameters
D.7.1 Radar parameters
Table 2 i R_the parameters as listed in Table D.8
and Table aight parameters. Table D.6|provides
informati dth. The pulse length us¢d has a
significan utter
stem parameters (X/S-band)
Q }are?,{\eter < sP MP P
PRF kH3 /\< \/\\/ 1,8 1,8 0,185
Pulse wiith ps < \ / 0,05 0,25 de
Rx band W \( N 20,0 20,0 3,0
The repr, ive radar ysx/s used for calculations were based on non-coherent|systems,
horizon , a\single frequency and used the smallest antenna. Performance
predictions software to provide the range of first detection in minimal clutter
conditions for efingd target with a Pd of 0,8 and a false alarm rate of 10~4. A d¢wn-mast
installation.was asswmed with a transmission line of 20 m in length.

Calculations of the reduction of range to first detection due to rain used the parameters
detailed in Tables D.8 and D.9 but with a K factor of 10 and a target height of 10 m at S-band
and 3,5 m at X-band for all cases. In addition, the multi-path and sea clutter toggles were
turned off.

D.7.2 Target parameters

The targets used in the calculations were assumed to fluctuate in accordance with Swerling 1.

D.8 Target RCS values

The values used for each target RCS in Table 2 are given in Table D.7.
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Table D.7 — Target size, height and RCS values

Target description

Target parameters

refleqtor

Height above RCS
sea level m?
m X-band S-band
Shorelines rising to 60 m 50 50 000 50 000
Shorelines rising to 6 m 5 5000 5000
Shorelines rising to 3 m 2,5 2 500 2 500
SOLAS ships (> 5 000 gross tonnage) 10 50 000 { " \a0.000
SOLAS ships (> 500 gross tonnage) 5 1800 A(\\ O~ 1?}0{)
Smal| vessel with radar reflector meeting 4 75<\ ’
IMO Performance Standards
Navigation buoy with corner reflector 3,5 < 10 \ }
Typigal navigation buoy 3,5 /\\‘3 \ 0,5
Smal| vessel of length 10 m with no radar 2 7 \/ 1.4

Channel markers

1
A\

{8,

0,1

NOTE

Additional notes in Table 2 appl)/\

9,

N

SO\
ALY
N/

5



https://iecnorm.com/api/?name=8c9d48c37ab3ca7190453bd3636b4911

- 156 —

Table D.8 — S-band radar parameters (LP)

62388 © IEC:2007(E)

Propagation toggles Transmitted pulses per burst =1
Troposcatter =F Pulse bursts =1
Attenuation =T Transmitter losses =2,7dB
Free space =F White phase noise density =-120,0 dBc/Hz
Surface-based duct =F Coloured noise power =-40,0 dBc
Evaporation duct =F Cut-off frequency =1,0Hz
Antenna noise =T Stdev timing jitter =0,1ns
Multipath =T Antenna parameters
Clutter toggles Type = rectangular
Sea clutter =T Vertical lllumination = parabolic
Land clutter =F Polarization = horizontal
Constant gamma =F Tracking
Rain =F Transmit gain
Chaff =F Receive gain
Azimuth beamwidth
Jammer toggles Elevation beamwidth
Barragp =F Azimuth sidelobe level
Respofsive =F Beamshape losses
Radal toggles ?iiﬁsipative losses
Phase|noise _ =F Height
Dopplgr processing =F Frame time
Pulse =F
=F Receij¥er parame
Rotating =T = none
= Hanning
=5,0dB
=2,7dB
=1,8dB
=40
=0,1ns
=50 000 m]
=10,0 km
=72,0m/s
Altitude =50,0m
Swerling case =1
Circ pol RCS reduction =5,0dB
Layout parameters
Performance parameter =range
Minimum plot range =0,0 km
Maximum plot range =46,3 km
-38,0 dBm*m’ Minimum plot velocity =0,0m/s
=16,0 mm/h Maximum plot velocity =300,0 m/s
=30 g/km3 Minimum plot altitude =10m
=0,0 km Maximum plot altitude =500,0m
= 55,6 km Range unit =nmi
=1000m Velocity unit =kn
Jamner.parameters Altitude unit =m
SIEPS =40U
Power =10,0 kW Size graphics box = 640 x 480
Antenna gain =12,0 dBi Logarithmic range axis =F
Bandwidth barrage mode =600 MHz Grid =T
Bandwidth responsive mode =10,0 MHz Contour =F
Range =200 km Probability of detection =80,0%
Altitude =3,0km Follow closing scenario =F
Transmitter parameters Write values to file =F
Mean carrier frequency =3 050 MHz g:::;g:z E,\P/IEL ; E
Peak power = 30,0 kW
Pulse length =0,8 us
Instantaneous bandwidth = 3,0 MHz

Pulse repetition frequency = 0,785 kHz
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Table D.9 — X-band radar parameters (LP)

Propagation toggles Transmitted pulses per burst =1
Troposcatter =F Pulse bursts =1
Attenuation =T Transmitter losses =2,7dB
Free space =F White phase noise density =-120,0 dBc/Hz
Surface-based duct =F Coloured noise power =-40,0 dBc
Evaporation duct =F Cut-off frequency = 1,0 Hz
Antenna noise =T StDev timing jitter =0,100 ns
Muiltipath =T Antenna parameters
Clutter toggles Type = rectangular
Sea clutter =T Vertical illumination = parabolic
Land clutter =F Polarization = horizontal
Constant gamma =F Tracking
Rain =F Transmit gain
Chaff = Receive ya;ll
Azimuth beamwidth
Jammer toggles Elevation beamwidth
Barrage =F Azimuth sidelobe level
Respopsive F Beamshape losses
Radaf toggles ?iiﬁsipative losses
Phase|noise _ =F Height
Dopplgr processing =F Frame time
Pulse ¢ompression =F .
Timing|jitter =F Receiye
Rotating =T = none
= Hanning
=5,0dB
=2,7dB
=1,8dB
=4,0
=0,1ns
=50 000 m1
=10,0 km
=72,0mls
Altitude =50,0m
Swerling case =1
Circ pol RCS reduction =5,0dB
Layout parameters
Performance parameter =range
Minimum plot range =0,0 km
Maximum plot range =46,3 km
—38,0 dBm?m? Minimum plot velocity =0,0m/s
=16,0 mm/h Maximum plot velocity =300,0 m/s
Cha =30 g/km® Minimum plot altitude =10m
Minim =0,0 km Maximum plot altitude =500,0m
i =55,6 km Range unit = nmi
=1000m Velocity unit =kn
Altitude unit =m
Steps =400
Power ] = TO,UKW Size graphics box = 640 x 480
Antenna gain =12,0 dBi Logarithmic range axis =F
Bandwidth barrage mode =600 MHz Grid =T
Bandwidth responsive mode =10,0 MHz Contour =F
Range =200 km Probability of detection =80,0 %
Altitude =3,0km Follow closing scenario =F
Transmitter parameters Write values to file =F
Mean carrier frequency =9410 MHz g:::;g:z E,\P/IEL ; E
Peak power =10,0 kW
Pulse length =0,8 s
Instantaneous bandwidth = 3,0 MHz
Pulse repetition frequency = 0,785 kHz
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Annex E
(normative)

Sensor errors

The accuracy figures quoted in 10.3.14 are based upon the following sensor errors and are
appropriate to equipment complying with the performance standards for shipborne
navigational equipment.

E.1 Radar

E.1.1 Target glint (scintillation) (for 200 m length target)

Along lerfgth of target ¢ = 30 m (normal distribution)

NOTE o means "standard deviation”.

Across beam of target 6 = 1 m (normal distribution)

E.1.2 Roll-pitch bearing

The bea
relative b
180°, ang

rgets on
f 0°, 90°,

For a 109

E.1.3

Assumed

E.1.4

Assumed 3 sigma range errorof 2m (1 o = 0,66 m)

E.1.5

Assumeﬁ distribution giving bearing error £ 0,05° maximum

E.1.6

Bearing —tectangutar distribution £ 0, T° maximum
Range — rectangular distribution = 0,01 NM maximum

Bearing encoder assumed to be running from a remote synchro giving bearing errors with a
normal distribution ¢ = 0,03°.

E.2 Gyro-compass

Calibration error 0,0°. Normal distribution about this with o = 0,08°

E.3 Log

Calibration error 0,0 kn. Normal distribution about this, 3 ¢ = 0,2 kn.
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E.4 Errors

The bearing error resulting from the combination of all sensor errors including target glint
shall be limited to + 0,6°. Calibration errors are regarded as having longer periods.

@C‘@



https://iecnorm.com/api/?name=8c9d48c37ab3ca7190453bd3636b4911

~ 160 — 62388 © IEC:2007(E)

Annex F
(informative)

Target scenario simulator/reported target simulator

F.1 Target scenario simulator (TSS)

The TSS shall provide 5 target tracking scenarios as described in 10.3. The prime
requirements are:

— provide a minimum of 100 radar targets with a controlled defined v/eLQQy and defined

initial(lipua;t;un,
%ns for

— provide a fading target, a 50 % paint target and lost targets on de

— provide a minimum of five target tracking (TT) test scenari
assegsing the tracking performance.

F.2 Reported target simulator (RTS)

The repg IS target
functions shall be
PC based.

The RTS|shall provide:

— suffic sing any
comb s/alarms
requifed in 10.3 to 10Q.7. ¢ it visual
assegdsment of targ \ S sha {qall be a
mixtufe of target a high
reporfing rate wi ith a low
reporting rat@

— four flest scendrid cenarios,

ohe trac and the second reported, shaII be proviged. The

two gi
scengri
F.3 C
4
The funcii - drget simulators (RTS and TSS) may be combined into a single unit.

F.4 Simulatoroutputsignals

The simulators (TSS and RTS) shall provide outputs for azimuth, heading, stabilisation
(IEC 61162, gyro and EPFS), synchronisation and video. (An interface shall be provided by
the test authority or by the equipment supplier if the EUT is not compatible):

— azimuth: incremental TTL pulses, 4 096 pulses per scan;

— heading: single TTL pulse, 5 ms to 10 ms duration, once per scan;

— video: (+5 + 0,2) V peak into 75 Q, referenced to 0 V; noise floor +0,5 V peak;

— synchronisation: +12 V nominal into 75 Q, single pulse 100 ns to 200 ns at PRF.
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Annex G
(informative)

Tracked and reported target states

Acknowledge to
silence alarm
Time-out will pass
it further

Manual
acquisition

L.

i Delete target

acquisition

Acquiring
target

' CPA/TCPA
____________ ~...alarm

g

alarm

IEC 2255/07

target states

Acknowledge to

silence alarm
Time-out will pass
it further

Message
received

Lost target

-~ Activated™.

target,
~.._no alarm

CPA/TCPA +

d target “....acknowledged

Sleeping
target,

0 alarm

Establisk

: target,
i CPA/TCPA
., alarm

IEC 2256/07

Figure G.2 — AIS target states
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Annex H
(normative)

IEC 61162 sentence formats

This annex describes the IEC 61162 sentences that shall be supported. An optional radar-
VDR interface based on Ethernet and TCP/IP is also defined.

H.1 IEC 61162-1 sentences

H.1.1 Mandatory sentences

VAN
Mandatofy sentences are listed in Table H.1.
NOTE Septences included for backward compatibility are marked with an astepisk (Y).
Table H.1 — Mandatory IEC 61162-1/< ence
ANYe

Parameter Sentence format \Oﬁuhg}rs\/

Time and date $--ZDA Input —1 / N x

Geographiq position $--GLL Inpug= \)
$--GGA Q
$--GNS

AIS target and own ship 1--VDM In up to maximum bandwidth)

r VDL message identifiers relevpnt for

information
1--VDO ( niy.
%ets tory: ITU-R M1371 class A messade ID’s 1, 2,
and 5; class B 18, 19 and 24; AtoN 21: Safety 12 and 14;
A AlS ba$e station 4; airborne 9)

Datum In =1
Heading put =2 (up to 50 Hz)
Speed Input -1 from SDME

Optional input —1 (from ground stabilised system|and for
backward compatibility)

S
Q

Output —1 or -2 (up to maximum bandwidth)

Tracked tanget<ta\
N |

Own ship% ta Output -1

Radar syst Eda \\ Output —1

Alarm handling Input and output -1

Position* Input -1

Heading* Input —1 and -2 (up to 50 Hz)
Tracked targets* $--TT™M Output —1

Speed* $--VHW Input -1

H.1.2 Compressed format sentence

TTD - Tracked target data

This sentence is used to transmit tracked radar targets in a compressed format. This enables
the transfer of many targets with minimum overhead. New target labels are defined by the
TLB sentence to reduce bandwidth use. Transmission of up to four targets in the same
sentence is possible.
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