NK
Y Y 7ELUAF 2R BT S0 o oy
TI=/
BERiEE TR (ARPY) O ,fyjz._x_-:/as/
No. 8 3
ER2%¥3H7H
BUARAG E &

BER RUFTFIC@EOEEBSEUHLETE T,

T, 19844 98 1 HETAMICRBS X BED ARPA TEETORKXEARLMEL VI
VWHDI DT, T4 SOLASEAIDSIKIERY ) (i) wko, 1914F 1 A 1 BEIRE
AR OhE A, O
CCOE, IR TEIUNF TBHOERICIY, Y NY 7B v @RCRT on
INHO ARPA IOV TORKRNE

Y SR LETOT, LALSCHROLEINIELA
gV L BT,

VBB, 19914 1 A 1 BUROMBEL THAT 5 LA
CNOBELTVIEOMAFERB I NS L ) BV

1HECHHESRE O L&

1. IMO IRk A.422 (XI
#@ovohzd, ZORSE,
Lgd,

2. IMO R 4.422 XD BELTVWRWIREE, 191F 1 A1 B CRBGREHBLT 50
BEOLDOBEMNVELIBY T, ERMIBVELRBBO) Gi) /W& D ARAEBH
OBET, REBEEFERENDIILHHVET,

ROZLT, JOBSLREMILCERERVOL ERBFCRIBSEEL TRRRFL

TOEREEETLIBEOALETS, |

Bk, ARCBELE LTHRMSINITVELAS, BABME(lE cUMBREVE T,

% R
T IO iR A.422 (XD
: 5 (03)230-1201
& H A EH S F102 HFATFRE KRR 47 7L 7 % J28TS CLASSNK

# (& ® % :CLASSNK TOKYO



Subject : ' N K

Automatic radar plotting aids (ARPA)

fitted on board Liberian and TECHNICAL
Panamanian flag ships ,NFORMAT’ON

No.83

Date: 7 March 1990

To Shipowners concerned

Under the Reg. V/12(j)(ii) of 81 Amendments to 74 SOLAS, ARPAs fitted
prior to 1 September 1984 which have not obtained a type-approval by

the Administration may be used on board ships until 31 December 1990.

But after that date those ARPAs will, in principle, no longer be accepted.

This Society in accordance with the_instructions of the Governments of

Liberia and Panama would like to ad¥ise you how to deal with those ARPAs

fitted on board their flag ships.
t. The said ARPAs may continue e used on or after 1 January 1991

0 Res. A.422(XI). The shipowners

should be replace new ones or be modified for compliance with

the said resolution, but they may be exempted from full compliance at

the discretion of the Administration in accordance with the requirement of
Reg. V/12(j)(iii) or 12(r) of 81 Amendments to 74 SOLAS.

In this case, the shipowners are requested to contact directly

the Administration or through this Society for its acceptance of

the exemption,

The shipowners concerned are kindly requested to take an appropriate action

according to the above before 1 January 1991.

If you have any question on this matter, please feel free to contact

the Chief Surveyor's staff of this Head Office for further instructionms.

Attachment: 1IMO Res. A.422(XI)

4-7, KIOI-CHO, CHIYODA-KU, TELEPHONE: TOKYO (03) 230-1201
TELEX: J2297%5 CLASSNK
() NIPPON KAIJI KYOKAI TOKYO 102, JAPAN TR e Jmern cLAseN

CABLE: CLASSNK TOKYO



Res. A.422(X1).

RESOLUTION A:422(X1)

Adopted on 15 November 1979
Agenda item 10(b)

" PERFORMANCE STANDARDS FOR AUTOMATIC
RADAR PLOTTING AIDS (ARPA). _

THE ASSEMBLY,

RECALLING Article 16(i) ‘of rhe Convention on the Inter-GovernmentaI Marmme
Consultative Organization concerning the functions of the Assembly,

RECOGNIZING that the proper use of automatic radar plotting aids will assist the inter-
pretation of radar data and could reduce the risk of collision and pollution of the marine environ:
ment,

BEARING IN MIND that automatic radarplotting aids with inadequate performance

stan'da'rds oroperated by' i'nsufficien-tly tfa‘in‘ dpersannel m'ight prejudice safety of‘.navigation

' NOTING resolutron 13 of the Internat 3

ference on Tanker Safety and PoIIutlon
Prevention;, 1978, concerning carrlag@of automa :

radar plotting ards

HAVING CONSIDERED the recormon made by the Marrtrme Safety Commrttee
at its forty-first session, S

2. RECOMMENDS Govern

adar plotting aids required to be carried conform to
inferior-to those specified in the Annex to the present

{a) Toensure
performance standar
resolution

(b) To ensure that. adequate trarnrng will, be estabhshed |n the proper use, of automatrc .
" radar plotting aids to. enable masters. and deck offrcers to ynderstand the basic
‘ ,v_prmcrples of the operatron of automatrc radar plottmg ards mcludrng their capa-
bilities, limitations and possible errors. Co L

 ANNEX'

PERFORMANCE STANDARDS FOR AUTOMATIC
o RADAR PLOTTING AIDS (ARPA} .

1 INTRODUCTION
1.1 Automatic radar plottrng ards (ARPA) should in order to rmprove the standard of collr

sion avoidance at sea:”

.1 reduce the work-load of observers by enabling them to automatically obtain::
_information so that they can perform as well wrth multrple targets as they can by
'manuaﬂy pfomng a smgle target I

2 provrde contmuous accurate and rapad suuatron evaluatlon
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1.2 In addition to the general requirements for electronic navugatnonal aids (resotuy - . :
tion A.281(V1Il)), the ARPA should comply with the following minimum performance standards

2. DEFINITIONS

2.1 Definitions of terms used in these performance standards are given in Appendix 1.

3 PERFORMANCE STANDARDS
3.1 Detection

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

3.2 Acquisition

3.2.1 Target acquisition may be manual or automatic. However, there should always be a
facility to provide for manual acquisition and-tancellation. ARPA with automatic acquisition
should have a facility to suppress acquisition in ceértgin areas. On any range-scale where acquisi-
tion is suppressed over a certain area, the area ¢ isitian should be indicated on the display.

3.2.2 Automatic or manual acquisitiof ghould have.a performance not inferior to that which

3.3 Tracking

3.3.1 The ARPA shouid be able
continuously update the inform

.1 20 targets, if automatic\a
acquired;

quisition is provided, whether automatically or manually

.2 10 targets, if only manual-g@cquisition is provided.

3.3.2 tf automatic acquisition is provided, description of the criteria of selection of targets for
tracking should be provided to the user. If the ARPA does not track aft targets visible on the
dispiay, targets wh ich are being tracked should be clearly indicated on the display. The reliability
of tracking should not be less than that obtainable using manual record ings of successive target
positions obtained from the radar display.

3.3.3 Provided the target is not subject to target swop, the ARPA should continue to track an
acquired target which is clearly distinguishable.on the display for 5 out of 10 consecutive scans.

3.3.4 The possibility of tracking errors, including target swop, should be minimized by ARPA
design. A qualitative description of the effects of error sources on the automatic tracking and
corresponding errors should 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.

3.3.5 The ARPA should be able to display on request at least four equally time-spaced past
positions of any targets being tracked over a period of at least eight minutes.

3.4 Display
34.1 The dusplay may be a separate or mtegral part of the shlp s radar, However, the ARPA

display should include all the data required to be provided by a radar display in accordance with
the performance standards for navigational radar equipment adopted by IMCO.-
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3.4.2 The design should be such that any malfunction of ARPA parts producing:data-additional:
to information to be produced by the radar as required by the performance standards for naviga-
tional equrpmem adopted by lMCO shouid not affect t‘he integrrty ot the basrd radar ptesentatlon

343 The d |splay on whrch ARPA mformatton» mpresented should have an effectrve drameter of
at least 340 mm.

3 4 4 The AR PA facmtres should be avallabie on at ieast the foltowmg range scales LT
1 12016 mtles, ' .

2 3ord mlles
3.4.5 There should be a positive indication of the range.scale in use.. -

346 The ARPA should be capable of operating with a relative motion display with “north-up"’
and either “*head-up’’ or ‘course-up’’ azimuth stabilization. In addition, the ARPA may also’
provide for a true motion display. |f true motion is provided, the operator should be able to
select for his display either trug or relatrve motron There should be a posmve mdncatton of the
display mode and orientation in use.

regard: : Q

.1 ARPA presenting predicted in
both true and relative vectors;

34 8 The ARPA information shouid not obscure radar rnformatron ln such a- manner as to ¥
degrade the process of detecting targets. The display of ARPA data should be under the control
of the radar observer. It should be possible to cancel the display of unwanted ARPA data.

3.4.9, Means should he provided to adjust.independently. the brrllrance of the ARPA data and
radar data, mcludmg complete ehmmatlon of the ARPA data, .

3.4.10 The method of presentatron should ensure that the AR PA data are clearly vrsrble in
general to more than one observer in 'the conditions of light normally experienced on the bndge
of a ship by day.and by, n;ght Screenlng may. be provided to shade the display from sunlight.but-
not to the extent that it, willl i impair the observers abrltty 10. marntarn a.proper Iookout Facrlmes
to adjust the brrghtness should be provided.”

3471 Provisions should be made to obtam qurckiy the range and bearrng of any object which -
appears on the ARPA display. - :

‘34. 12 When a target appears on the radar display.and, in the case.of automatxc acquxsmon
‘enters within the acquisition area chosen by the observer or; in the case of manual acquisition,
-has been acqurred by the observer, the ARPA should present in a period of not more than one
‘minute an indication of the target’s motion trend and display within three minutes the target's
.predicted motion in. accordance wrfh ‘paragraphs 3.4.7, 3.6, 3.8.2 and 3. 8 3.

'3.4.13 After changing range scales on which the ARPA facilities are available or resetting the

rdisptay, fult plotting information shoutd be drsptayed wnthrn a period of trme not exceedrng four
scans. _
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35 Operationalwammgs P

3.56.1 The ARPA should have the capablhty to warn the Qbserver wuth a yisual andlor audible
signal of any distinguishable target which closes to a range or transits a zone chosen by the
observer. The target causing the warning should be. clearty indicated 'on the display.

352 The ARPA should have the capability to warn the observer with a visual and/or audible
signal of any tracked target which is predicted to close.to within:a minimum rangé and time " @ .
chosen by the observer. The target causing the warning should be clearly indicated on the display.

3.5.3 The ARPA should ciearly indicate if a tracked target is lost, other than out of range and
the target’s last tracked position should be clearly indicated on the display.

3.5.4 1t should be possible to activate or de:activate the operational v’varningsﬁ
3.6 Data requirements

3.6.1 At the request of the obselver the followmg information stiould be immediately avaitable
from the ARPA in alphanumeric form in regard to any tracked target .

.1 present range to the target;
' present bearlng of the target

predicted target range at the @osest . pproach (CPA);
predicted tlme to CPA (TCPA); \
calculated true course of target;

3.7.1 The AFlPA should be capale of simulating tne effect on all tracked targeis ol an own ship
ern he tipdating of target information. The simulation should be

o s WM

initiated by the depressiomnret
identification on the display. ‘

3.8 Accuracy

3.8.1 The ARPA should provide accuracies not less than those given in paragraphs 3. 8.2 and
3.8.3 for the four scenarios defined in Appendix 2. With'the sensor errors specified in
Appendix 3, the values given relate to the best possible manual plotting performance under
environmental condmons of plus and minus ten degrees of roll.

3.8.2 An ARPA should present within one minute of steady state tracking the relative motion
trend of a target with the following accuracy values (95 per cent probabillty values)

Dafa‘. l-'lelativé c'ours.e | Relative speed '. | : CPA. |
Scenario (degrees) (knots) (nautical miles)
. 7 _;”‘0-6. 
3 ‘ .4 ST S22 . : 1.8
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3.8.3 An ARPA should present within three minutes of steady state tracking the motion of a

target with the following accuracy values (95 per cent probability values}.

Data | Relative Relative CPA TCPA True True

course speed (nautical (mins) course speed
Scenario (degrees) | (knots): miles) (degrees) {knots}
3.0 - 08 05 1.0 7.4 1.2

23 . | - 03 2.8 0.8

a4 0.9 0.7 1.0 3.3 1.0

4.6 08 0.7 1.0 26 1.2

3.8.4 When a tracked target, or own ship, has
present in a period of not more than one min
display within three minutes thé target’s pred

36,3.8.2and 3.8.3.

38.5 The ARPA should be designed in
tions of own ship ‘motion the error contributia
compared to the errors associated

3.9 Connexions with other

3.9.1 The ARPA should notd
The connexion of the £
equipment.

e
anner that under the most favourable condi-

pleted a. manoeuvre, the system should
indication of the target's motion trend, and
, in accordance with paragraphs 3.4.7,

rom the ARPA should remain insignificant

putéensors, for the scenarios of Appendix 2.

3.10 Performance tests and warnings

de the performance of any equipment providing sensor inputs.
other eqqipment should not degrade the performance of that

3.10.1 The ARPA should provide suitable warnings of ARPA malfunction to enable the
observer to monitor the proper operation of the system. Additionally test programmes should be
available so that the overall performance of ARPA can be assessed periodically against a known

solution.

3.1 Equipment used with ARPA

3.11.1 Log and speed indicators providing inputs to ARPA equipment should be capable of

providing the ship’s speed through the water.
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© " APPENDIX-1"
RE PR T e B AN & sia ot L : B
DEFINITIONS OF TERMS TO BE USED ONLY
T © N CONNEXTON-WITH AﬁPA PERFORMANCE STANBARDS

7».“'

Relative course "5 — The *dir_ection 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.

Relative speed * —  The speed of a target refated to own shlp, as deduced
o : - - -from a numberof measurements of its range and
bearing on the radar.

True course - o — The appéréh{ headihg ofa targét obtained by' the
: _vectorial combination of the target’s relative motion

and own ship‘s motion*, expressed as an angular
distapce from north.

True speed \ | ‘ - The speed~af a target obtamed by the vectonal combl-

Bearing one terrestrial point from -another,

angular distance from north.

Relative motion display ition of own ship on such a display remains - -

True motion display position of own ship on such a display moves in

grdance with its own motion.

Azimuth stabilization ' — Own ship’s compass mformatlon 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.

— north-up  — The line connecting the centre with the top of the
display is north.

— head-up — The line connectmg the centre with the top of the
: o display-is own ship's heading, v

— course-up — An intended course can be set to the line connecting
the centre with the top of the display. .

Heading — The direction in which the bows of a vessel are
o : ' . pointing, expressed-as an-angular distance from north.

Target's predicted motion — The indication on the display of a linear extrapolation
into the future of a target’s motion, based on measure-
ments of the target’s range and bearing on the radar in
the recent past.

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

Radar plotting — The whole process of target detection, tracking, calcu-
lation of parameters and display of information.

* For the purpose of these definitions there is no need to distinguish between sea and ground stabilization.
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Detection

Acquisition

Tracking

Display

Manual

Automatic

For each of the following scenaé?o
previously tracking for the appropriate tim

predi 2
ne or three mmutes

Scenario 1
Own ship course
”Own shlp speed
Target'range
Bearing of targe
Relative course of target

Relative speed of.target . ... -

Scenario 2

Own ship course

Own ship speed

Target range

Bearing of target
Relative course of target

Relative speed of target

Scenario3 - -
Own ship course

Own ship speed

Target range

Bearing of target
Relative course of target
Relative speed of target

Res. A.422(X1).

The recognition of the presence of a target. -

The selection of those targets requiring a tracking
procedure and the initiation of theirtracking. -

The process of observing the sequential changes in the
position of a target, to establish it§ motion.

The plan position presentatnon of ARPA data wnth
radar data.

Relating to an activity which aradar observer performs,
possibly with assistance from a machine.

Relating to an activity which is performed wholly by a

“machine;

 BBPENDIX 2

OPERATIONAL SCENARIOS - .

e made at the target posmon defmed after

000°

A 10 knots -
8 nautical miles
000°

180°

.. 20 knots

000°
10 knots
"l'jnéu,tical mile
000°
000

~ 10knots

000°

5 knots ;

8 nautical miles .~
bage " IR
225°

20 knots
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Scenaric 4

Ownshipcourse ... . .. . . .. 000°

Own ship speed PR T 25 knots
Targ_et range R , 8 nautical miles
Bearing of target. - - . - . . 045°

Relative course. oftarget 225°

Relative speed of target o - U 20 knots

" APPENDIX 3
SENSOR ERRORS
The accuracy figures quoted in paragraph 3.8 are based upon the following sensor errors and

are appropriate to equipment complying wnth IMCQ's performance standards for shipborne navi-
gational equipment.

Note: ¢ means ‘‘standard deviation*’.

Target glint (scintillation] (for 200 m lengs

Radar

Across beam of target o = 1 metre

ak An each of the four quadrants around own 'ship
for targets on relative bearings 0£045°, ~ 225° and 315° and will be zero at relative bearings
of 0°,90°, 180° and 270°. This e has a sinusoidal variation at twice the roll frequency.

For a 10° roll the mean €

0.22° with a 0.22° peak sine wave  superimposed.

Beam shape — -assumed normal distribution giving bearing erfor with

o = 0.05°
Pulse shape ~ assumed normal distribution giving range error with

o =20 metres.

Antenna backlash — assumed rectangular distribution giving bearing error '
- +0.5° maximum.
Quantization .
Bearing — rectangular distribution + 0.01° 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°.
Gyro-compass
Calibration error 0.5°.
Normal distribution about this with 0 = 0.12°.

Log T
Calibration error 0.5 knot_s
Normal distribution about this, 3 ¢ = 0.2 knots.
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