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National foreword ‘
This British Standard has been prepared under the direction of the Electronic Engineering Standards Committee. It is
identical with IEC 872 : 1987 ‘Marine automatic radar plotting aids (ARPA). Operational requirements — Methods of
testing and test results’, published by the International Electrotechnical Commission (IEC).

Internationally accepted conventions governing the safety of life at sea recommend that ARPA should be carried on
vessels of over a certain tonnage. This equipment, associated with one or more navigational radars, makes it possible

to identify and accurately follow the movement of one or more other vessels or ‘targets’ within the area determined by
the range of the ship’s radar, This standard lays down the characteristics which ARPA needs to provide essential
information to operators on board.

The performance requirements of this standard are in full agreement with the relevant Resolutions of the International
Maritime Organization (IMO).

The Department of Trade Marine automatic radar plotting aid (ARPA) performance specification (1981) was used as the
basis for the preparation of IEC 872 : 1987. At the time of preparation this was the only nationally recognized ARPA
performance specification published for type testing purposes.

There are no significant differences between the Department of Trade 1981 specification (now the responsibility of the
Department of Transport) and this British Standard.

Terminology and conventions. The text of the international standard has been approved as suitable for publication as a
British Standard without deviation. Some terminology and certain conventions are not identical with those used in British
Standards.

Cross-references. It is intended that the international standards referred to in clause 1 will be published as British ‘
Standards in due course.

Additional information. For the purposes of this British Standard, the Testing Authority referred to in 8.6 is the UK
Department of Transport. '

Compliance with a British Standard does not of itself confer immunity from legal obligations.
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British Standard Specification for

Marine automatic radar plotting aids (ARPA)

1. Scope

This standard specifies the performance and type testing of Marine Automatic Radar
Plotting Aids (ARPA) required by Regulation 12 of Chapter V of “The International
Convention for the Safety of Life at Sea” (SOLAS) 1974, as amended and which are
associated with:

Marine Radar complying with I E C Standard No. YYY *
Marine Gyrocompass complying with ISO Standard YYY *

Marine Devices to Measure Speed and Distance complying with IEC Standard
No. YYY *

General Requirements for Marine Navigational Equipment — IEC Standard
No. YYY *

2. Object

To establish minimum performance standards and methods of testing and required test
results for ARPA.

3. Layout

This standard is made up of two sections. Section One consists of the performance
standards and is based upon International Maritime Organization (IMO) Resolution A.422
(XI).

All text whose meanings are identical to those in the Resolution are printed in italics.

Section Two consists of the methods of testing and test results.

SECTION ONE — OPERATIONAL AND PERFORMANCE REQUIREMENTS

4, General

4.1 Automatic radar plotting aids (ARPA) shall, in order to improve the standard of collision
avoidance at sea:

a) reduce the work-load of observers by enabling them to obtain information automatically so
that they can perform as well with multiple targets as they can by manually plotting a single
target;

b) provide continuous, accurate and rapid situation evaluation.

Note. — “Multiple targets” is interpreted as meaning “several separate targets”.

* These standards are in course of preparation.

[IEC page 7] " 2
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4.2 In addition to the requirements specified in Sub-clauses 4.2.1 and 4.2.2 below, the ARPA
shall comply with the minimum performance requirements of Clause 6 below and the
current I E C General Requirements for Marine Navigational Equipment. The tests to be
carried out in order to assess whether an equipment complies with the stated performance
requirements, and the test results required for compliance are specified in Section Two.
Cross-references to the tests and results required for the performance requirements of
Clause 6 are given in Appendix D.

4.2.1 Where an ARPA display is intended for use as a stand-alone slave display it shall comply
with the relevant clauses of the I E C Marine Radar Performance Standard where applicable
to a slave display. In addition the ARPA display shall be capable of presenting readily,
without significant degradation, the radar signals shown on the master display.

4.2.2 Where an ARPA display is intended for use as the master display of a complete radar

system, the system shall comply with the I E C Marine Radar Performance Standard in
full.

423 Where ARPA information is generated by one unit of equipment and is displayed on

another unit, the combination of the two units shall be regarded as forming the ARPA, and
shall be tested as an entity. '

5. Definitions of terms to be used only in connection with ARPA operating standards

5.1 Relative course

The direction of motion of a target related to own ship as deduced from a number of

measurements of its range and bearing on the radar, expressed as an angular distance from
north. ’

5.2 Relative speed

The speed of a target related to own ship, as deduced from a number of measurements of its
range and bearing on the radar.

5.3 True course

The apparent heading of a target obtained by the vectorial combination of the target’s relative
motion and own ship’s motion *, expressed as an angular distance from north.

5.4 True speed

The speed of a target obtained by the vectorial combination of its relative motion and own
ship’s motion *.

5.5 Bearing

The direction of one terrestrial point from another, expressed as an angular distance from
north.

5.6 Relative motion display
The position of own ship on such a display remains fixed.
5.7 True motion display

The position of own ship on such a display moves in accordance with its own motion.

* For the purpose of these definitions there is no need to distinguish between sea and ground stabilization.
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5.8 Azimuth stabilization .
Own ship’s compass information is fed to the display so that echoes of targets on the display
will not be caused to smear by changes of own ship’s heading.

5.9 North-up
The line connecting the centre with the top of the display points north.
5.10 Head-up

The line connecting the centre with the top of the display is own ship’s heading.

5.11  Course-up
An intended course can be set to the line connecting the centre with the top of the
display.
5.12  Heading

The direction in which the bows of a vessel are pointing, expressed as an angular distance
Sfrom north.

5.13 Target's predicted motion ‘

The indication on the display of a linear extrapolation into the future of a target’s motion,
based on measurements of the target's range and bearing on the radar in the recent past.

5.14 Target’s motion trend
An early indication of the target’s predicted motion.

5.15 Radar plotting
The whole process of target detection, tracking, calculation of parameters and display of
information.

5.16 Detection
The recognition of the presence of a target.

5.17 Acquisition
The selection of those targets requiring a tracking procedure and the initiation of their

tracking.

5.18 Tracking
The process of observing the sequential changes in the position of a target, to establish its
motion.

5.19 Display
The plan position presentation of ARPA data with radar data.

5.20 Manual
Relating to an activity which a radar observer performs, possibly with assistance from a
machine.
5.21  Automatic
Relating to an activity which is performed wholly by a machine.

Note. — Where reference is made to target range, bearing, relative course, relative speed, Closest Point of
Approach (CPA), or Time to Closest Point of Approach (TCPA), these measurements are made with
respect to the radar antenna.

Documents

[IEC page 11]



http://www.avadocuments.com/doc/bs-6919-1987
http://www.avadocuments.com/doc/bs-6919-1987

BSI BS*k919 87 EE lb2Ybbd 0152140 T W
- BS6919: 1987

6. Performance requirements

6.1 Detection

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

6.2 Acquisition :
6.2.1 Target acquisition may be manual or automatic. However there shall always be a Sacility to
provide for manual acquisition and cancellation. ARPA with automatic acquisition shall have a

Jacility to suppress acquisition in certain areas. On any range scale where acquisition is
suppressed over a certain area, the area of acquisition shall be indicated on the display.

‘The minimum requirement is that manual acquisition shall be available for targets at all
ranges between 1 and 12 nautical miles for ARPA with a 12 nautical mile range scale and
between 1 and 16 nautical miles for ARPA with a 16 nautical mile range scale.

6.2.2 Automatic or manual acquisition shall have a performance not inferior to that which could be
obtained by the use of the radar display.

6.3 Tracking

6.3.1 The ARPA shall be capable of automatically tracking, processing, simultaneously displaying
and continuously updating the information on not less than:

a) 20 targets, if automatic acquisition is provided, whether automatically or manually
acquired,;

b) 10 targets, if only manual acquisition is provided.

The minimum requirement is that these capabilities shall be provided for targets at all
ranges between 0.25 and 12 nautical miles for ARPA with a 12 nautical mile range scale and
between 0.25 mile and 16 nautical miles for ARPA with a 16 nautical mile range scale.

6.3.2 a) If automatic acquisition is provided, a description of the criteria of selection of targets for
tracking shall be provided to the user.

This requirement shall be provided in the Operating Manual.

b) If the ARPA does not track all targets visible on the display, targets which are being
tracked shall be clearly indicated on the display.

¢) The reliability of tracking shall not be less than that obtainable using manual recordings of
successive target positions obtained from the radar display.

6.3.3  Provided the target is not subject to target swop, the ARPA shall continue to track an

acquired target which is clearly distinguishable on the display Jor 5 out of 10 consecutive
scans.

6.3.4 a) The possibility of tracking errors, including target swop, shall be minimized by ARPA
design.

b) 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.

This shall be provided in the Operating Manual.

Documents

5 [IEC page 13]



http://www.avadocuments.com/doc/bs-6919-1987
http://www.avadocuments.com/doc/bs-6919-1987

