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INTERNATIONAL ELECTROTECHNICAL COMMISSION
MARITIME NAVIGATION AND RADIOCOMMUNICATION
EQUIPMENT AND SYSTEMS —

RADAR PLOTTING AIDS -

Part 1: Automatic radar plotting aids (ARPA) —
Methods of testing and required test results

FOREWORD

1) The IFC (International Electrotechnical Commission) is a worldwide organ omprising
all nafional electrotechnical committees (IEC National Committees). ¥ promote
interngtional co-operation on all questions concerning standardization.i fields. To
this ephd and in addition to other activities, the IEC publishes | aration is
entrudted to technical committees; any IEC National Committee e subject dealt [with may
participate in this preparatory work. International, governmeptal a organizatiofs liaising
with the IEC also participate in this preparation. The IEC colla International Organization
for Spandardization (ISO) in accordance with conditions agreement between| the two
organfzations.

2) The fprmal decisions or agreements of express, as nearly as pogsible, an
interngtional consensus of opinion on the ach technical committee has reprg¢sentation
from gll interested National Committees.

3) The dpcuments produced have the form of r ipternational use and are published in the form
of stapdards, technical reports or guides and the the National Committees in that serjse.

4) In order to promote internatiohal un onal ‘Committees undertake to apply IEC International
Standprds transparently to hrds.  Any
divergence between th pe clearly
indicated in the latter.

5) The IEC provide e for any
equipment decla

6) Attentjon is drawn to e subject
of patent rights. The\|lk

Internat iftee 80:

Maritime r 2 series,

of whic 91) and

reflects

The tex{ of this standard is based on the following documents:

FDIS

Report on voting

80/192/FDIS

80/207/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.

Annexes A, B, C, D and E form an integral part of this standard.

A bilingual version of this standard may be issued at a later date.
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MARITIME NAVIGATION AND RADIOCOMMUNICATION
EQUIPMENT AND SYSTEMS -
RADAR PLOTTING AIDS -

Part 1: Automatic radar plotting aids (ARPA) —
Methods of testing and required test results

1 Scaqpe

This Int ilements,
method rds not
inferior A.823.
In addition, this standard takes account of IMO Resolution {(A.6%4 i iafed with
IEC 609

When 3 in this
standar

All texts B23, are
printed

2 Notmative references

The follpwing normative dQcuirg Y Nis text,
constit:re provisions off\this p D\SRR’ hdicated
were valid. All normatiye dotun & s based
on this jpart of | 3 \ he most
recent gditions o ive 4 ihdicated below. Members of IEC and ISO maintain
registerg of current i YT i

IEC 608 and radiocommunication equipment and systems - Radar
plotting tracking aids (ATA) — Methods of testing and requjred test
results 1

IEC 608 viaritinte/navigation and radiocommunication equipment and systems |- Radar
plotting R4 Electronic plotting aids (EPA) — Methods of testing and requjred test
results ]

IEC 60936-1, — Maritime navigation and radiocommunication equipment and systems — Radar
— Part 1: Shipborne radar — Methods of testing and required test results 1)

IEC 60936-2, — Maritime navigation and radiocommunication equipment and systems — Radar
— Part 2: Shipborne radar for high speed craft (HSC) — Methods of testing and required test
results 1)

IEC 60945:1996, Maritime navigation and radiocommunication equipment and systems -—
General requirements, methods of testing and required test results

1) To be published.
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IEC 61162: (all parts), Maritime navigation and radiocommunication equipment and systems —
Digital interfaces

ISO 9000:1987, Quality management and quality assurance standards
IMO Resolution A.477:1981, Performance standards for radar equipment

IMO Resolution A.694:1991, General requirements for shipborne radio equipment forming part
of the global maritime distress and safety system and for electronic navigational aids

IMO Resolution A.820:1995, Performance standards for navigational radar equipment for high-
speed cratft

IMO Rekolution A.823:1995, Performance standards for automatic radakplott 1ds\(ARPAS)

IMO Reg i . : , [ [ndicate Sgeed\anty/ @listance
IMO MS

IHO S-52:1996, Specifications for chart content and g

3 Pernformance requirements
3.1 (A.8R3/A.1) Introduction

3.1.1 (A.
standar

, in order to improve the

.1 redd epabling them to obtain informatiof about

auto an perform as well with several separatg targets
as they can ;
.2 provi j ( ¢ anok\rapgid situation evaluation.
3.1.2 (A. 1.2 > A cilities provided by an ARPA display shall comply \with the
perform 7 equment (Resolution A.477) appropriate to its mode [of use.
3.1.3 (A A ddition to the general requirements contained in resolutiop A.694,
ARPA s 1 following minimum performance standards.

3.1.4 \WHhere an ARPA display is intended for use as the master display of a complete radar
system, the system shall r‘nmply with |[EC 60936-1. For high Qpnnri craft (HQ(‘) ARPA, the

relevant clauses of IEC 60936-2 apply.

3.1.5 Where an ARPA display is intended for use as a slave display of a complete radar
system, it shall comply with the relevant clauses of IEC 60936-1, where applicable to such a
display. For high speed craft (HSC) ARPA, the relevant clauses of IEC 60936-2 apply.

3.1.6 Quality assurance

The ARPA shall be designed, produced and documented by companies complying with
ISO 9000, as applicable.
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3.2 (A.823/A.2) Definitions

Definitions of terms used in these performance standards are given in annex A.
3.3 (A.823/A.3) Performance standards

3.3.1 (A.823/A.3.1) Detection

Where a separate facility is provided for detection of targets, other than by the radar observer,
it shall have a performance not inferior to that which could be obtained by the use of the radar
display.

33.2 (JA.823/A.3.2) Acquisition

3.3.2.1 | (A.823/A.3.2.1) Target acquisition may be manual or Qquto 1 e speeds
up to 140 knots. However there shall always be a facility to provide™dqoNma sition with
the reldvant symbol (see symbol 1 of annex E) and cg jopn: . f itomatic
acquisitfon shall have a facility to suppress acquisition i 2, ge scale
where gcquisition is suppressed over a certain area, defined
and ind

3.3.2.2
inferior

[nce not

3.3.3 (A.823/A.3.3) Tracking

3.3.3.1 | (A.823/A.3.3.1) 3 S 1 f , |simulta-
neously| display and contiquolrg e info ] , |whether
automalically or manua i itlal stage

shall bel shown by,a s bd when
tracking| is in s = within
20 scanp.

3.3.3.2 iteria of
selectio track all
targets gets which are being tracked shall be clearly indicated|with the
relevan 4A, 4B, or 14 of annex E) on the display. The religbility of

tracking|™ be ess than that obtainable using manual recordings of successije target
position Y] e radar display.

3.3.3.3 | Inforder to reduce the complexity of vectors and graphics, a facility for the |input of
operato ifteresttmits ray be pIUV;dCd. H targets—are bc;llg tracketh—which—do—rot require
vectors or graphics, because they are outside the operator interest limits (e.g. range, CPA,
TCPA), they shall be clearly indicated with the relevant symbol (see symbol 14 of annex E).
The operating manual shall contain an explanation of the operator interest limits.

3.3.3.4 (A.823/A.3.3.3) The ARPA shall continue to track an acquired target which is clearly
distinguishable on the display for any 5 out of 10 consecutive scans, provided the target is not
subject to target swop.

3.3.3.5 (A.823/A.3.3.4) The possibility of tracking errors, including target swop, shall be
minimised by ARPA design. A qualitative description of the effects of error sources on the
automatic tracking and corresponding errors shall be provided to the user, including the effects
of low signal-to-noise and low signal-to-clutter ratios caused by sea returns, rain, snow, low
clouds and non-synchronous emissions. Such descriptions shall be in the operating manual.
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3.3.3.6 Automatically applied "target identities” shall not be re-used until, as a minimum, the
number assigned equals the maximum number of tracked targets.

3.3.3.7 The ARPA shall continuously track a manoeuvring target.

3.3.3.8 (A.823/A.3.3.5) The ARPA shall be able to display on request with the relevant
symbol (see symbol 6 of annex E) at least four equally time-spaced past positions of any
targets being tracked over a period appropriate to the range scale in use. At least on 3, 6 and
12 nautical mile range scales, user-selectable time intervals of 0,5 min, 1,0 min and 2,0 min
shall be provided. Facility to switch to other time intervals is permitted. The time scale of the
past position plot shall be continuously indicated, together with an indication of whether they
are true or relative "past positions". The operating manual shall contain an explanation of what
the past position plots represent.

3.3.4 (A.823/A.3.4) Display

3.3.4.1 | (A.823/A.3.4.1) The display may be a separate or iftegra { ip[s radar.
Howevdr, the ARPA display shall include all the data requirea " display
in accoldance with the performance standards for navigatical ragar egiu

3.3.4.2 | (A.823/A.3.4.2) The design shall be suc¢h that an 9 tion of ARHA parts
producing data additional to information to be i dar as required by the
performance standards for navigationg ] the integrity of the basic
radar presentation.

The eqdipment shall be regarded as complying Wi above if the design is such that, where
practicaple, normal performance of th ;
be affed ion « 2 \ not an essential part of the radar.

3.3.4.3 12 mile
range s¢

3.3.4.4 scales
permittg with this
Sstandargl.

3.3.45 motion
display phay also
provide o select
for his di display

mode a

3.3.4.6 (ABZ3TA3.46) The course and speed information generated by the ARPA for
acquired targets shall be displayed in a vector or graphic form which clearly indicates the
target's predicted motion with the relevant symbols (see symbols 4A or 4B or 5 of annex E). In
this regard:

.1 ARPA presenting predicted information in vector form only shall have the option of both true
and relative vectors. There shall be an indication of the vector mode selected and if true
vector mode is selected, the display shall show whether it is sea or ground stabilized;

.2 an ARPA which is capable of presenting target course and speed information in graphic
form shall also, on request provide the target's true and/or relative vector;

.3 vectors displayed shall be time-adjustable;
.4 a positive indication of the time-scale of the vector in use shall be given; and
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.5 if stationary targets are being used for ground referencing then this shall be indicated with
the relevant symbols (see symbol 13 of annex E). In this mode, relative vectors including
those of the targets used for ground referencing shall be displayed when requested.

3.3.4.7 (A.823/A.3.4.7) The ARPA information shall not obscure the visibility of radar
targets. The display of ARPA data shall be under the control of the radar observer. It shall be
possible to cancel the display of unwanted ARPA data within 3 s of command.

3.3.4.8 (A.823/A.3.4.8) Means shall be provided to adjust independently the brilliance of the
ARPA data and radar data, including complete extinction of the ARPA data.

3.3.4.9 (A.823/A.3.4.9) The method of presentation shall ensure that the ARPA data is

clearly |visible in general to more than one observer In the conditiofis o~NJight hormally
experie y provided-1o shade
the disp maintain
a prope

3.3.4.10 bearing
of any @ s stated
in IMO N

3.3.4.11 case of
automa he case
of mandy a period
of not n in 3 min
the targ

3.3.4.12 ties are
availabl A period
of time

3.3.5

3.3.5.1 r with a
visual a ansits a
zone ch hetarget causing the warning shall be clearly indicated|with the
relevan gn the display.

A simpl¢ \2) or a combined acquisition and guard zone (3.3.5.4) is required.
3.3.5.2 | Guard zone

Where (he zone Sefected 15 a SImpie guard Zone, a target entering that zone snatt nitiate an

audible and visual alarm, the visual alarm being symbol 7 of annex E. After acknowledgement
the symbol may cease to flash and shall remain until outside the zone. The area chosen by the
operator shall be narrow (that is of limited range depth) to avoid confusion with symbol 2 of
annex E.

3.3.5.3 Acquisition zone

Where the zone selected is an acquisition zone only (3.3.4.11), without the guard zone
function, a target transiting this zone will be indicated by symbol 3 of annex E, with no audible
alarm. When the tracking criteria has been satisfied, the symbol will change to symbols 4A/B
or 5 of annex E.
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3.3.5.4 Combined acquisition and guard zone

Where the zone selected is a combined acquisition and guard zone, a target entering that zone
shall initiate an audible and visual alarm, the visual alarm being symbol 7 of annex E. When
the target is acknowledged, and when the acquisition criteria have been met, this symbol will
change to symbols 3 or 4 of annex E, and the audible alarm shall be suppressed. Any warning
message will be removed. Symbol 5 of annex E may be used instead of symbol 4 of annex E. If
the target was acquired prior to entering a zone, symbols 4 or 5 of annex E shall be shown in
addition to the warning symbol 7 of annex E.

3.3.5.5 The methods of operation which are provided shall be clearly described in the
manufacturer's operation manual

3.3.5.6 | (A.823/A.3.5.2) The ARPA shall have the capability to wa

visual and audible signal of any tracked target which is predicted (o Is ,

range gnd time chosen by the observer. The target causing jthe\waxning, shal

indicatefd with the relevant symbols (see symbol 8 of annex E) ]

3.3.5.7 | (A.823/A.3.5.3) The ARPA shall clearly indicate her than
out of rgnge, and the target's last tracked position sha lay (see
symbol P of annex E).

3.3.5.8 | (A.823/A.3.5.4) It shall be po5si ate the
audible \warning signal.

3.3.6

3.3.6.1 D obtain
data. T4 bx E) on
the rad: symbol
shall be

3.3.6.2 rly and
unambiguously ide ric form
outside [the radar X

A

2

.3

4 PA with

Q)

calculated true course of the target;

.6 calculated true speed of the target.

3.3.6.3 (A.823/A.3.6.3) The display of 3.3.6.2.5 and 3.3.6.2.6 shall include an identification
of whether the data provided is referenced to sea or ground stabilization.

3.3.6.4 (A.823/A.3.6.4) When data for several targets is displayed, not less than two items
shall be displayed simultaneously for each target selected. If the items of data are displayed in
pairs for each target, the groupings shall be 3.3.6.2.1 with 3.3.6.2.2; 3.3.6.2.3 with 3.3.6.2.4;
and 3.3.6.2.5 with 3.3.6.2.6.
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3.3.7 (A.823/A.3.7) Trial manoeuvre

3.3.7.1 (A.823/A.3.7.1) The ARPA shall be capable of graphically simulating the effect on all
tracked targets of an own ship manoeuvre with, or without, time delay before manoeuvre,
without interrupting the updating of target tracking and display of actual target alpha-numeric
data. The simulation mode shall be indicated with the relevant symbol (see symbol 10 of
annex E) on the display.

3.3.7.2 (A.823/A.3.7.2) The operating manual shall contain an explanation of the principles
underlying the trial manoeuvre technique adopted including, if provided, the simulation of own

ship’s manoeuvring characteristics.

3.3.7.3 | (A.823/A.3.7.3)

It shall be possible to cancel a trial manoeuvr

3.3.8 (jA.823/A.3.8) Accuracy

3.3.8.1 | (A.823/A.3.8.1)

The ARPA shall provide accurgcie
in 3.3.8§2 and 3.3.8.3 for the four scenarios defined in ap ;
errors dpecified in appendix 3 (annex C), the values gj

plotting |performance under environmental conditions gf +10

e given
b sensor
manual

3.3.8.2 | (A.823/A.3.8.2) An ARPA s%e wi f steady state tragking the
relative [motion trend of a target with the following*agcuragy e 5 9% probability values).
Data Relative cour, Relative speed CPA
(degrees (Rnots) (nautical myes)

Scenario /\ /\ Q

1 N 12 MEE 1,6

2 06 |

3 2,2 1,8

4 1,5 2,0

NOTE 1 -
NOTE 2 -
NOTE — |
3.3.8.3 y ing the
motion pf.d target with the following accuracy values (95 % probability values).
Data Relative Relative CPA TCPA True course True speed
course speed .
(nautical

Scenario (degrees) (knots) miles) (min) (degrees) (knots)

1 3,0 0,8 0,5 1,0 7.4 1,2

2 2,3 0,3 2,8 0,8

3 4,4 0,9 0,7 1,0 3,3 1,0

4 4,6 0,8 0,7 1,0 2,6 1,2

NOTE - In the above table, the values are plus (+) and minus (-).
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3.3.8.4 (A.823/A.3.8.4) When a tracked target, or own ship, has completed a manoeuvre,
the system shall present in a period of not more than 1 min an indication of the target’s motion
trend, and display within 3 min the target's predicted motion, in accordance with 3.3.4.6, 3.3.6,
3.3.8.2 and 3.3.8.3. In this context, a "manoeuvre of own ship” shall be deemed to consist of an
alteration of course of +45°in 1 min.

3.3.8.5 (A.823/A.3.8.5) The ARPA shall be designed in such a manner that under the most
favourable conditions of own ship motion the error contribution from the ARPA shall remain
insignificant compared to the errors associated with the input sensors, for the scenarios of
appendix 2 (annex B).

3 3 9 (I\ Q22/A_ 2 Q) Conpneactionaith Athar A
.. TOZESTITOTT ) o e caotS—wrt o e

3.3.9.1 | (A.823/A.3.9.1) The ARPA shall not degrade the performagace of>any ~equipment
providing sensor inputs. The connection of the ARPA to any other e egrade
the performance of that equipment. This requirement shall RPA is
operatinig or not. Additionally the ARPA shall be designed t& lirement
under fault conditions as far as is practicable.

3.3.9.2 | (A.823/A.3.9.2) The ARPA shall provide an indi 3 j from an
external sensor is absent. The ARPA shall alsof repes pssages
concerrling the quality or source of the input data X its ¢ ihfluence
its operétion.

3.3.9.3 | Information exchange between
with IEQ 61162. As far as possible, su
by normfal or abnormal behaviour of th

egiipment shall be in accprdance
ll not degrade the ARPA perfgormance
e signals on it.

3.3.94
used.

may be

3.3.10

3.3.10.1
enable

progran
periodig
test synj

ction to
ly, test
ssessed
relevant

3.3.10.2
symbol L1A of annex
used.

picture
E shall be used, and for a live picture symbol 11B of annex E [shall be

3.3.11 (A.823/A.3.11) Sea and ground stabilisation
3.3.11.1 (A.823/A.3.11.1) The ARPA shall be capable of sea and ground stabilisation.

3.3.11.2 (A.823/A.3.11.2) Log and speed indicators providing inputs to ARPA equipment
shall be capable of providing the ship's speed through the water in the fore and aft direction.

3.3.11.3 (A.823/A.3.11.3) The ground stabilized input may be provided from the log (dual
axis), or from an electronic position-fixing system, if the speed measurement accuracy is in
accordance with the requirements of resolution A.824 or from tracked stationary targets.

3.3.11.4 (A.823/A.3.11.4) The type of input and stabilisation in use shall be displayed.


https://iecnorm.com/api/?name=905fc306e257a982f538720f5efb1363

-12 - 60872-1 © IEC:

4 Methods of testing and required test results

4.1 General

1998(E)

Tests shall be conducted normally by operating the ARPA under test covering the adjacent sea
area and using simulated target echoes from a synthetic target generator (see annex D) whose
characteristics are similar to target echoes produced by the radar. Means shall be provided for
setting the effective amplitude of one or more simulated targets to 10 dB above peak noise
level, such a target being referred to in the test data as a test reference target.

Unless otherwise stated, simulated targets shall follow constant courses at constant speeds
and tests shall be carried out on each range scale on which ARPA facilities are provided.

Annex ) shall be consulted for more details on using simulated targets,

Before [hese tests the equipment under test (EUT) shall be subje %fy, the
relevan{ parts of IEC 60945.

4.2 (33.1, 3.3.2, 3.3.3) Detection, acquisition, tracking 8

4.2.1 [onfidence

Before implementing these tests the test operat ,|by non-
guantitative means, to ensure that the ifable.
4.2.2 [3.3.1) Detection

There i ts.
4.2.3 (3.3.2.1) Man

4.2.3.1 | Method i m

Twenty imulated (i Llivalent,
shall bg fed into gre of these targets shall be a reference target. The
targets ghall be pproximately uniform distribution at ranges betwgen one
nauticall mile 2 e range scale in use or the maximum acquisitign range
provided, an§ ove ess than 120°.

Two or d targets shall have a speed relative to the test radar of |not less
than 5 | 3 ese shall start at a range of approximately 5 nautical miles with a
relative [spegd o knots. The operation of the manual acquisition and tracking cangellation
controls| shall"be testéd on all range scales on which acquisition facilities are provided,|and the
target symbols of thase acquired shall be abserved an the display

Acquisition shall be tested in the following cases:

a) each of a pair of targets on the same bearing, at a mean range of approximately 10 nautical
miles, and separated by 0,5 nautical miles;

b) as a) but at a mean range of approximately 2,5 nautical miles;

c) each of a pair of targets at a common range of approximately 10 nautical miles and on
bearings such that the adjacent edges of their targets are separated by 4°;

d) as c) but at a common range of approximately 2,5 nautical miles.
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4.2.4

4.2.4.1

(3.3.2) Automatic acquisition

Method of measurement

Where automatic acquisition is provided, the entire procedure of 4.2.3 shall be repeated. The
operation of the automatic acquisition facility shall be checked by a suitable method. For
example, the zone(s) of automatic acquisition shall be set to encompass the minimum possible
area, and shall then be altered in size and/or position to permit successive automatic
acquisition of targets.

4.2.5

4.25.1

(3.3.3) Tracking

Method of measurement

Followir
required
they exd

At the €
plotting
new ran

4.2.6

I | S
targ

a) \

b) i

g the acquisition phases of 4.2.3 (and of 4.2.4 if appropriat
to continue to track the acquired targets for a period of no

ge scale.

Results required (4.2.3/4.2.4/4.2.5)

N the case of au
cquisition zone.

be available on all tracked targets.

shall be

or until

idn of full

H on the

re each
letion of
thin the

S.
on the

ncel any
Itomatic
shall be

mbol in

All symbols shall correlate with the relevant targets unambiguously.

76.2 shall

For all tracked targets, the display of past history positions shall be available as required in
3.3.3.8.

.10 The provision of suitable means of complying with 3.3.4.7 and 3.3.4.8 shall be verified.
.11 Compliance with 3.3.4.12 shall be verified.
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4.3 (3.3.3) Tracking reliability
4.3.1 (3.3.3.3) Fading target
4.3.1.1 Method of measurement

The echo due to a test reference target with a relative speed of 20 knots and on a constant
course shall be fed into the ARPA and shall be acquired. To avoid the possibility of target
swop, no other target shall come within 1 nautical mile of the test target.

Starting not less than 60 scans after the initiation of acquisition, the echo shall be caused to
miss 50 % of any 10 consecutive paints in various patterns which shall include missing
alternate_paints and missing five consecutive paints. The test shall be reneated with test
referenge target relative speeds of five knots and 100 knots.

4.3.2 [3.3.5.7) Losttarget warning

4.3.2.1 | Method of measurement

At the cpnclusion of each test of 4.3.1 the test reference ta oshall b

source.

suppressgd at its

4.3.3 [3.3.3.7) Target manoeuvre
4.3.3.1 | Method of measurement
The echo due to a test reference target\wi eed0f 20 knots and on a [collision

course Wwith own ship shall be fed into cquired at a range of not lesp than 5
nauticall miles. When the target reache 16O ical miles, it shall be caused to turn

to starb burse at
constan

4.3.4

4.3.4.1

The ech collision
course ange of
>10 nautical

When t hes a\range of 5 nautical miles it shall be caused to pass an unacquired,
stationa echoes
are sepg

4.3.5 Resulisrequired—4-3- 432433434

.1 The ARPA shall continue to track the test reference target throughout the test of 4.3.1 and
shall not initiate the lost target warning.

.2 The lost target warning shall be initiated automatically not more than 20 scans after the
start of test of 4.3.2. Observe that the indication appears initially at the track position at
which the alarm was initiated.

.3 The ARPA shall continue to track the target throughout the test of 4.3.3.
The ARPA shall continue to track the acquired target throughout the test of 4.3.4.
4.3.6 (3.3.3.8) Past positions

By inspection of the equipment and the manufacturer’'s operator’s manual.
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4.4

(3.3.8) Tracking accuracy

4.4.1 Method of measurement

.1 The ARPA shall be set to the 12 nautical mile range scale and shall be fed with compass
and log inputs corresponding to scenario 1 of annex B. A test reference target, whose
course, speed and initial position are such that 3 min after acquisition they shall correspond
to those given in scenario 1 of annex B shall be fed into the ARPA. The target echo signal
and own ship inputs shall be generated by means which take account of the sensor errors
listed in annex C including those due to own ship roll of £10°. The target shall be acquired
and the time of acquisition, ty, as defined in 4.2.6.1 shall be noted.

At ty + 1 min the motion trend of the target as indicated on the ARPA display in vector or
graphic form shall be observed.

At t + 3 min the true course and speed and the CPA and TCPA 5t target
shal|l be obtained from the ARPA alpha-numeric readout facikt nd the
motipn of the target as indicated on the ARPA display in vectonor\gr I hall be
obsgrved. The target echo generator shall be reset and thetestxep [ al of 20
testg have been recorded. If the target echo generatg i number
gengrators then it shall be arranged that a different seq i&

.2 Thelobserved indications in vector or graphic form rements
of 3/3.8.2 or 3.3.8.3 as appropriate.

.3 Thelerror in each recorded value shall be d correct
valug for that parameter as derivedfrom thi

.4 The|above test procedure shall b gabe b ively/for scenarios 2, 3 and 4 of
anngx B.

.5 The pusion of information relating to the
requirements of 3.3.3.

4.4.2 Results required

If the rgsults of B.8.3 as

appropr|ate, the eqdi for the

particulqr scenario

If the rgsult g all the

results and,

4.5

4.5,

A

2
3

4

33

1

The lecho-due-to-a-test reference fnrgnf with-a-relative speed of 20 knots-and-on-a-lcollision

course with own ship shall be fed into the ARPA. A zone shall be previously adjusted to be
at a range of 10 nautical miles encompassing the bearing of the target and shall not include
a clutter area. The target shall be initially at a range of not less than 11 nautical miles. The
target shall follow a constant course until it reaches a range of 8 nautical miles. The test
shall be repeated with the zone adjusted to a range of 2,5 nautical miles with initial and final
ranges of the target of approximately 3 nautical miles and 1,5 nautical miles respectively.

The operation of the zone shall be observed for an extended period.

All zones ((3.3.5.2) guard, (3.3.5.3) acquisition, (3.3.5.4) combined) provided shall be
checked.

The operating manual shall be checked for the inclusion of information relating to the
requirements of 3.3.5.
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Results required

1998(E)

.1 The relevant zone shall be clearly indicated on the display with the relevant symbol. In each
test of 4.5.1, the closing target warning shall be initiated automatically not more than 1 min
after the target crosses the outer boundary of the zone as indicated on the display, and the
position of the target shall be clearly indicated on the display with the relevant symbol.

.2 The
.3 The

false alarm rate shall not be excessive.
operating manual shall be satisfactory.

4.6 (3.3.5.6) Collision risk (CPA/TCPA) warning

4.6.1 Method-efmeasurement
.1 Using the 12 nautical mile range scale, the CPA warning limit shall t to ange of
approximately 1,5 nautical miles and the TCPA warning limit sh venient

time| between 10 min and 20 min, inclusive. The echoes due to two

with
the
ara

The
whe

warning is initiated shall be recorded.

Any
The

.2 The

targe
the ymit set for the CPA warning, th

The
whe

4.6.2 Resultsreq

1 For 671.1, the recorded TCPA at which the warning is
shal times the limit set for the TCPA warning and the n
TCP ¥arning is initiated shall be not less than 0,9 times the
for tk

2 For .6:3/2, the recorded CPA and TCPA at which the warning was in
shal| not be greate than 1,1 times their respective set limit values.
Thegelshall be no recorded instance of the CPA and TCPA indications both being ¢
0.9 : g R

a relative speed of 20 knots and on a collision course
ARPA at ranges such that their TCPAs differ by 3 min,

alpha-numeric readout of TCPA for the nearep-farge itored and |
n the warning is initiated shall be recorded. i

audible warning initiated by thi
farther target shall then be simi

alpha-numeric res all be monitored and shall be r

N the warning is.initis

, each
fed into
uired at

e TCPA warning.

ts value

observed before the
initiation.

ingle test

ecorded

ted) the initiation of the warning the indicated
CPA and TCPA sha ad Y 5 e both of them are less than 0,9 tim

respective St@t

es their

initiated
Ninimum
limit set
itialised

pss than

4.7 (3.3.7) Trial manoeuvre

4.7.1

(3.3.7.1-3) Check by inspection

4.8 (3.3.4) Display

Check by inspection of the equipment that the requirements of 3.3.4 are complied with.

In 3.3.4.

11, 1 min and 3 min shall be replaced by 20 and 60 scans respectively.

4.9 (3.3.5.8) Audible warnings

Check by inspection of the EUT.
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4.10 (3.3.6) Datarequirements

Check by inspection of the EUT.

4.11 (3.3.9) Interfaces

By practical demonstration and inspection of the documentation.

4.12 (3.3.10) Performance test and warnings

By practical demonstration and inspection of the documentation.

4.13 (3

Methods
docume

4.14 (3

By prac

.3.11) Sea and ground stabilization

provided shall be tested by practical demonstration
ntation.

.1.4/5/6) System configuration and quality assurance

ical demonstration and inspection of the relevant dos

®

of the
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Annex A
(normative)

Definitions of terms to be used in connection

with ARPA performance standards
(Appendix 1 to annex of IMO Resolution A.823)

Acquisition: The process of selecting a target or targets and initiating their tracking

Acquisij'on area: An area set up by the observer which should
target when it enters such an area

cquire a

AzimutH stabilized ted true

display:

Bad echo: ve been
50 much

Bow pas$sing icted to

predictipn:

Course{up display: An azimuth stabilised.disp entre of

owrship with the tohe ispldy is own ship's intended course

CPA/TQPA: ; int~of appreach (CPA) and time to closest point of approach
imi defi by the observer to give warning when &g tracked

Detectign: ‘ a’target in the presence of noise and clutter

Echo re 3 for indicating that a particular fixed navigational mark which is

ERBL: lectronic range and bearing line used to measure bearings and/or

Ground|stabilization: A mode of display whereby own ship and all targets are referenced to
the ground using ground track or set and drift inputs

Guard zone: A zone in which an alarm is given when a target is detected

Heading: The direction in which the bows of a ship are pointing expressed as an
angular displacement from north

History: Equally time-spaced past position of a target which is being tracked.
The history may be relative or true

Lost target: The name associated with a target that is no longer being tracked
having become lost or obscured
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Map lines: Navigational facility whereby the observer can define lines to indicate
channels or traffic separation schemes. Sometimes called nav lines,
these lines require ground stabilisation to stop them drifting

North-up display: An azimuth stabilised display in which a line connecting the centre of
own ship with the top of the display is north true bearing

PAD: Predicted area of danger defined around a predicted close quarter
situation area. The size is determined by speed ratios between own
ship and the target in question and CPA distance limits as defined by
the observer

Predictgd points of A graphical representation of where predicte 'Si htercept
collision: points lie with respect to own ship and other targe

Relativg bearing: The direction of a target from own shjp angular

Relativg course: The direction of motion of a targ VZ-® ] position
o from a
n ship's

radar

Relativg motion: The combination oRrefq

Relativg motion A display on and all

display: targets move re

Relativg speed: ed from
n ship's

Relativg vector: :

Scan: ctor, or

Sea stap wode of display whereby own ship and all targets are refergenced to

4 sea, using gyro heading and single axis log water speed induts

Suppregséed-area: An area set up by the observer within which targets are not acquired

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

Target: Any object fixed or moving whose position and motion is determined by
measurements of range and bearing on radar

Target's predicted A prediction of future target motion based on linear extrapolation
motion: from its present motion as determined by past measurements of its
range and bearing on the radar
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Trails:

Trial manoeuvre:
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The computer process of observing the sequential changes in the

position of a target in order to establish its motion

Tracks displayed by the radar echoes of targets in the form of a
synthetic afterglow. The trails may be either relative or true. The true

trails may be sea or ground stabilised

A facility to assist the observer in making the correct manoe
navigation and collision avoidance purposes

uvre for

True bearing: The direction of a target from own ship or from another target
CAUT (:'DD(:'UI adsS daill allyul'al u'I..)[Jl'aL(:'III(:‘IIt fl urrr rior tlll

True coprse: The true direction of motion of a target ¢ angular
displacement from north. It is obtained by ngtion of
target relative motion and own ship's tru

True mqtion: The combination of true course ang

True mation A display across which own its own

display: true motion

True spged: The speed of a f target
relative motion and oy

True vettor: irection

ector may be either displayled with
e ground
*  For 'S no need to distinguish between sea and
grou
NOTE - bearing, relative course or relative speed, closegt point of
approach pprgach (TCPA), these measurements are made with respgct to the

radar antg
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Annex B
(normative)

Operational scenarios
(Appendix 2 of annex to IMO Resolution A.823)

For each of the following scenarios predictions are made at the target position defined after
previously tracking for the appropriate time of one or three minutes:

Scenarip 1 Own ship course 000°
Own ship speed 10 knots
Target range 8 nautical
Bearing of target 000°

o

Relative course of target 8

0
Relative speed of target 0
Scenarip 2 Own ship course 000
Own ship speed knots
Target rapge utical miles

10 knots

Scenari 000°
5 knots

8 nautical miles

045°
Relative course of target 225°
Relative speed of target 20 knots
Scenario 4 Own ship course 000°
Own ship speed 25 knots
Target range 8 nautical miles
Bearing of target 045°
Relative course of target 225°

Relative speed of target 20 knots
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Annex C
(normative)

Sensor errors
(Appendix 3 of annex to IMO Resolution A.823)

The accuracy figures quoted in 3.3.8 are based upon the following sensor errors and are
appropriate to equipment complying with the performance standards for shipborne navigational
equipmenrt

NOTE - d means "standard deviation”.

C.1 Rpdar
C.1.1 Target glint (scintillation) (for 200 m length target)
Along Igngth of target c = 30 m (normal distribution)

Across beam of target 6 = 1 m (normal distributio,

C.1.2 Roll-pitch bearing

The bearing error will peak in each ants around own ship for tafgets on
relative |bearings of 045°, 185°, 225° aRd be zero at relative bearings of|0°, 90°,
180°, and 270°. This errokhas\a ginusvida twice the roll frequency.

For a 1Q° roll the mea 1 W 227 peak sine wave superimposed.

C.1.3 |Beam sh ,05°

C.1.4 Pulse share ) m
C.1.5 +0,05°
maximu

C.1.6

Bearingl—rectangular distribution +0.1° maximum

Range — rectangular distribution £0,01 nautical miles maximum

Bearing encoder assumed to be running from a remote synchro giving bearing errors with a
normal distribution o = 0,03°.

C.2 Gyro-compass
Calibration error 0,5°

Normal distribution about this with o = 0,12°
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C.3 Log
Calibration error 0,5 knots
Normal distribution about this, 30 = 0,2 knots.

The above values were used in generating the accuracy figures quoted in 3.8 of IMO
Resolution A.823 and shall be used for testing an ARPA in this standard.

The bearing error resulting from the combination of all sensor errors including target glint shall
be limited to £0.6°.

@%
8
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Annex D
(normative)

ARPA testing using simulated targets

IMO Resolution A.823 specifies the accuracy requirements and various other aspects of
performance with which an ARPA shall comply. These requirements are contained in clause 3

of this standard.

synthetic echo generator (SEG) which then feeds the trigger a

having mixed a synthetic echo, representing a target, with the radar videg;

can, if required, be controlled in size and intensity.

In normpl operation at sea, the data fed to the ARP,

several |factors. The principal ones are identified and quantifiec\in anaéx C. When si

targets pre used to determine the accugacy of,.an ARPA,J necessary to superimy
effects pf these errors onto the simula
of the distributions of the various erro i & ly selected) values

succesqive revolution of the radar antenpa

Most erfors can be expresse i & relqtive ge arid bearing deviations of the tr
target. However, one errQr source ideqtifi C, which has to be simplified

purposgs of the simulationy i et bglint, beCause real target glint is a very
physical phenomenon, being gristie g target's structure and instantaneou
relative fto the radax, A'si : ASON ealistic method of simulating the effect
glint is to gener ’ i€ [ \{ixedsize and intensity and cause the positio
echo tojmove in acéordance witk distributions identified for target glint in annex C.

It is ned

the erro Rether or not an ARPA satisfies the accuracy requirem
the rang be computer generated.

Many of the ests specified in this standard are preferably carried out by
SEG whi Qf the tests, shall have the capability of generating up to 20 target

£ done by random §

bquency
nnex B.

ar to a
e ARPA
tic echo

5 due to
mulated
ose the
ampling
or each

ack of a
for the
complex
5 aspect
pf target
N of this

enario at least 20 times using different random samples of

ents. All

using a
S.

This megthod of testing an ARPA has certain advantages over the use of real targets. For

example, each test is carried out under controlled conditions which can be set up accurately

and can be repeated exactly.
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Annex E
(normative)

Electronic plotting video symbols (EPVS)

E.1 General

E.1.1 IMO Resolutions A.823 for ARPA and MSC.64(67), annex 4 for marine radar and A.820
for high 1] in mndicat warni i ectronic
plotting

Video s
IMO mandatory requirements.

Video symbols 1, 3, 4, 5, 7, 8,9, 11, 12 and 13 shall be used on

Video symbols 1, 4, 6, 8 and 12 shall be used on EPX. ' y where
this facility is provided.

E.1.2 The size of the video symbols display.
Where the sizes of alpha-numerics are smaller
diametefr displays the size shall be propo

E.1.3 Other symbols may do not
conflict jwith symbols 1 to ) g atj C 60936
series) and IHO chart $ bls shall
be limitg¢d to ensure t ectronic
plotting faids. Q

E.1.4 | may be
displayd

E.1.5 F es shall
be used|;

E.15.1 than an
acknow

E.1.5.2 "CPAITCPA warning (Symboi 8) has a higher priority than a target entering a guard
zone (symbol 7);

E.1.5.3 Guard zone warning (symbol 7) has a higher priority than a lost target warning
(symbol 9).

E.2 Symbols

The following symbols are graphically presented within a representation of a radar plotting
display, which includes a bearing scale graduated at nominal 30° intervals. In practice the
bearing scale is divided into marks at least every 5° (see IEC 60936-1).

These diagrams that follow are intended to illustrate only the form of the symbols.
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IMO/IEC EPVS Detail Description of symbol
references symbol
number
3.2.1 of 1 Manual acquisition and plotting A cross shall be used as the cursor for
IMO A.823 manual acquisition on an ARPA and ATA
and for plotting on an EPA.

3.3.2.1 of ARPA
IEC 60872-1
3.3.2.1 of ATA
IEC 60872-2
3.3.5.1 of EPA
IEC 6087

300

270

240

at least
vidth, to

ipnal and

lectronic
system

for other



https://iecnorm.com/api/?name=905fc306e257a982f538720f5efb1363

60872-1 © IEC:1998(E)

E.2.2 Symbol 2
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IMO/IEC EPVS Detail Description of symbol
references symbol
number
3.2.1 of 2 Area of auto acquisition. If facilities are provided for suppression of
IMO A.823 acquisition, continuous lines shall be used
to define the limits outside which auto
3.3.2.1 of ARPA On any range scale where acquisition is suppressed.
IEC 60872-1 acquisition is suppressed over a
certain area, the area of
acquisition shall be indicated on
the display.
000 b restric-
es of
330 030 pap
Can also
7).
300
270 L] ‘ 9
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IMO/IEC EPVS Detail Description of symbol
references symbol
number
3.3.2 of 3 Target being tracked during the A broken square around the echo indicates
IMO A.823 initial stage. the targets under acquisition and initial
stage of tracking before steady-state
3.3.3.1 of ARPA trackin
g.
IEC 60872-1
3.3.3.1 of ATA
IEC 60872-2
V4
000

300

270

240
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E.2.4 Symbol 4A
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IMO/IEC EPVS Detail Description of symbol
references symbol
number
3.4.6 of 4A Course and speed vector. Target | A vector indicating the target’s predicted
IMO A.823 being tracked when tracking is in | true or relative motion, which may have a
steady state. fixed time scale or time-adjusted scale.
3.3.4.6 of ARPA The course and speed The vector origin is to be defined by a small
IEC 60872-1 information generated by the dot or the centre of a circle. The circle shall
3346 of ATA ARPAIATA/EPA for acquired be at least 2 mm in diameter.
o targets shall be displayed in a . .
IEC 60872-2 vector or graphic form. Trlg p‘oiltlon oj Pwn ship shall always be
3351 Of EPA muitaitCu Uy a ULX
IEC 6087p-3
YN

300

270

24

RN or a
osen by
E vector.
tors are
d speed
s ground
course and spg¢ed over
arrow) respectively.
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E.2.5 Symbol 4B

IMO/IEC EPVS Detail Description of symbol
references symbol
number
3.4.6 of 4B Course and speed vector. Target | A vector indicating the target’s predicted
IMO A.823 being tracked when tracking is in | true or relative motion, which may have a
steady state. fixed time scale or time-adjusted scale.
3.3.4.6 of ARPA The course and speed The vector origin is to be defined by a small
IEC 60872-1 information generated by the dot or the centre of a circle. The circle shall
3346 of ARPAIATAIETA for acquired be at least 2 mm in diameter.
Yo 6087% ) ATA targets shall be displayed in a
) vector or graphic form.
3.3.5.1 ¢f EPA
IEC 6087p-3 “

amopeh arjow or a
be\ added; if chjosen by
nd of dwn ship true vector.
Il vectors| are sea
skow ~course and speed
single arrow) oy ground
course and spg¢ed over
double arrow) respectivgly.

300

arks at 1 min intervals. Bold
min intervals. Length regpresents
ectable period applied |to ALL

vectors.
270

240
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E.2.6 Symbol 5
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IMO/IEC EPVS Detail Description of symbol
references symbol
number
3.4.6 of 5 Course and speed graphics. The graphics can take the form of a shape
IMO A.823 Target being tracked when such as a hexagon (see example) or ellipse.
tracking is in steady state.

3.3.4.6 of ARPA The course and speed The vector origin is to be defined by a small
IEC 60872-1 information generated by the dot or the centre of a circle. The circle shall
3346 of ATA ARPAIATA for acquired targets be at least 2 mm in diameter.
IEC 60872-2 shall be displayed in a vector or

graphic form.

300

270

240

Shall

r other

Ccs

, and shall
he graphicg
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IMO/IEC EPVS Detail Description of symbol
references symbol
number
3.3.5 of 6 Past position of target on ARPA. At least four equally time-spaced past
IMO A.823 positions to be shown on request as dots
on an ARPA.
3.3.3.8 of ARPA The ARPA shall be able to Plot positions shall be identified by an
IEC 60872-1 display on request at least four associated plot number adjacent to the
equally time-spaced past initial plot and subsequently adjacent to the
positions of any targets being vector origin.
tracked over a period appropriate
to the range scale in use.
3.2.5 of EPA Plot position of targets on EPA. On EPA, the pagt plot pasitiofig mdy not be
IEC 6087R-3 equally time- ed, and\are ot shown
astern of ow@
000 \ \m}
330 030
300 0|0 G
270

240
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E.2.8 Symbol 7
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IMO/IEC EPVS Detail Description of symbol
references symbol
number
3.5.1 of 7 Target entering guard zone. A flashing equilateral triangle, apex down,
IMO A.823 shall be used to mark the target.
3.3.5.1 of ARPA The ARPA/ATA shall, and the A guard zone shall consist of continuous
IEC 60872-1 EPA may, have the capability to lines bounding the area chosen by the
3.3.5.1 of warn the observer with a visual operator.
IEC 608()72 2 ATA and audible signal of any
) distinguishable target which
closes to a range or transits a
zone chosen by the observer.
The target causing the warning
shall be clearly indicated on the
display. <\
000 ency of
330 030

300

270

24

nt it is

operator

It is permissible to show|symbols
together with this symbol.
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