IEC 62388 Ed. 1.0 - Preview only Copy via ILNAS e-Shop

IEC 62388:2007(E)

IEC 62388

Edition 1.0 2007-12

INTERNATIONAL
STANDARD

Maritime navigation and radiocommunication equipment and systems —
Shipborne radar — Performance requirements, methods of testing and required
test results




IEC 62388 Ed. 1.0 - Preview only Copy via ILNAS e-Shop

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2007 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester.

If you have any questions about IEC copyright or have an enquiry about obtaining additional rights to this publication,
please contact the address below or your local IEC member National Committee for further information.

IEC Central Office

3, rue de Varembé
CH-1211 Geneva 20
Switzerland

Email: inmail@iec.ch
Web: www.iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the
latest edition, a corrigenda or an amendment might have been published.

= Catalogue of IEC publications: www.iec.ch/searchpub
The IEC on-line Catalogue enables you to search by a variety of criteria (reference number, text, technical committee,...).
It also gives information on projects, withdrawn and replaced publications.

= |EC Just Published: www.iec.ch/online _news/justpub
Stay up to date on all new IEC publications. Just Published details twice a month all new publications released. Available
on-line and also by email.

" Electropedia: www.electropedia.org

The world's leading online dictionary of electronic and electrical terms containing more than 20 000 terms and definitions
in English and French, with equivalent terms in additional languages. Also known as the International Electrotechnical
Vocabulary online.

® Customer Service Centre: www.iec.ch/webstore/custserv

If you wish to give us your feedback on this publication or need further assistance, please visit the Customer Service
Centre FAQ or contact us:

Email: csc@iec.ch

Tel.: +41 22 919 02 11

Fax: +41 22 919 03 00



mailto:inmail@iec.ch
http://www.iec.ch/
http://www.iec.ch/searchpub
http://www.iec.ch/online_news/justpub
http://www.electropedia.org/
http://www.iec.ch/webstore/custserv
mailto:csc@iec.ch

IEC 62388 Ed. 1.0 - Preview only Copy via ILNAS e-Shop

IEC 62388

Edition 1.0 2007-12

INTERNATIONAL
STANDARD

Maritime navigation and radiocommunication equipment and systems —
Shipborne radar — Performance requirements, methods of testing and required
test results

INTERNATIONAL
ELECTROTECHNICAL

COMMISSION PRICE CODE X K

ICS 47.020.70 ISBN 2-8318-9409-3




IEC 62388 Ed. 1.0 - Preview only Copy via ILNAS e-Shop

—2- 62388 © IEC:2007(E)

CONTENTS

FOREWORD ...cciiiieiie ettt e e et e et et e e e e et e e e e e e e e e et e et e et e et e et e et e etaeenaees 11
S Yo oY o 1 Y 13
P T [ o Yo 1= P 13
1.2 Application of these standards.............cooiiiiiiiiiiii 14
1.3 EqUIpMeENt Categories .. e 14
NOIMALIVE FEIEIENCES ... ittt 15
Terms and defiNifioNS ... e 16
(CT =Y o LY - | PSPPI 25
4.1 Establishing equipment type and status...........cooooiii 25
4.2 Conditions of measurement and related definitions................... 26
4.3 Testsites and simulation ... ... 26
4.3.1 Environmental and RF testing.........coooiiiiiiii 26

4.3.2 Over-sea radar performance tests ...........cooiviiii i 26

4.3.3 Test targets and target simulation for performance tests............................ 27

4.4 Quality reqUIrEMENES ...t 27
4.5 Testterminology and format..........coooiiiiii i 27
4.5 1 GENEIAL e 27

4.5.2 Testrequirement terminology .......coouiiniiiiiii 27

4.5.3 Testing method terminology.......ccoooiiiiii i 28

5 Radar PeIrfOrMaNCEe . ... 28
D GBNEIAl e 28
5.2  Transmission and interferenCe.........coiiiiiiii i 28
5.2.1  TransmisSSion freqQUENCY .....c..iiiuiiiii e 28

5.2.2 I eI OIENCE e et 29

5.3 Performance optimisation and monitoring ...........ccooviiii i 29
B.3.1  GENEIAl e 29

5.3.2  Optimum pPerformManCe ........c.iiuiiieiie e e 29

5.4 Gain and anti-clutter funCtions ....... ... 30
5.4 GENEIAI et 30

5.4.2  Gain fUNCHION ...ui e 30

5.4.3 Manual and automatic sea anti-clutter ... 31

5.4.4 Rain anti-Clutter ... 31

5.5 SIgNal PrOCESSING .uuitiiitiit e 31
B5.5.1  GENEIAI et 31

5.5.2 Target enhancement. ... ..o 31

5.5.3 Radar signal correlation..........ccoooiiiiiii 32

5.5.4 Signal processing and radar image latency............ccccoviiiiiiiiiinii e 32

5.5.5 Second-time-around €Choes ....... .o 33

5.5.6 Transmission format........coooiiiiiiii 33

5.5.7  Picture Update ... 33

5.5.8 Additional ProCESSING ....vviiniiiii i 33

5.5.9 Signal processing desCription .........c.coiiiiiiiiiiiii e 34

5.6 Operation with SARTSs, target enhancers (RTEs) and beacons ..............c..ccoeeenn. 34
B5.8.1  GENEIAI oot 34

5.6.2 Radar beacons, SARTs and enhancCers ........c.cccoiiiiiiiiiiiii e 34



IEC 62388 Ed. 1.0 - Preview only Copy via ILNAS e-Shop

62388 © IEC:2007(E) -3 -

5.7 Minimum range and range compensation .........coociiiiiiiiiniin e 35
5.7 GENEIAI e 35

5.7.2 Range CoOmMPeNSalioN ..o 35

5.7.3  MinNIMUM FANGE ..ot 35

5.8 Range and bearing disCrimination ...........cooiiiiiiii 36
.81 GENEIAl e 36

5.8.2 Measurement CONAitiONS .. ....oouiiiii e 36

5.8.3 Range discrimination ...........oooeiiiiiiii 36

5.8.4 Bearing discrimination ...........coiiiiiiii 37

5.8.5 Fundamental radar @CCUFACY ......c.ouiiiiiiiiiiii i ens 37

5.9 Target detection performance assessment ...........coooiiiiiiiiii 37
591 GBNEIAI et 37

5.9.2 Range of first detection in minimal clutter ... 38

5.9.3 Assessment of target detection with clutter................cc.o 40

5.9.4 Radar performance documentation.............ocooiiiiiiiiiiii e 46

5.10 Radar antenna (including pitch and roll) ..o 47
B5.10.1 GENEIAI e 47
5.10.2 Vertical radiation pattern/pitch and roll ... 47
5.10.3 Antenna horizontal pattern..........ccooiii 47
5.10.4 Antenna side l0Des . ... 48

5.11 Radar availability ... ..o 49
5.11.1 Standby and transSmit...........coouiiiiiiii 49

6 Display presentation ... ..o 49
Tt I 1= 11 - 1 PPN 49
6.2 Performance standards ... 49
6.3 Presentation of information............oooiiiiiii i 50
6.3.1  Consistency of 1ayout ... 50

6.3.2 Consistency of presentation.............ccocooiiiiiii 50

6.3.3 Separation of operational display area............coooiii i 51

6.3.4 Operational display area information ... 51

6.4  Readability ..ccuiiiiiie e 51
6.4.1 Readability under all ambient light conditions .............c..coiiii, 51

6.4.2 Legibility of alphanumeric data, information and text..........................onl 53

6.4.3 Presentation of text .. ..o 54

B.4.4  ICONS <.t e 54

6.5 Colours and iNtENSItY . ..c.iiuiii e 54
6.5.1 Use and discrimination of colour............ooiii 54

B.6  SYMDOIS oo e 56
6.6.1 Operational information ... 56

6.7 Coding of INfOrmMation ........ooiiii 56
6.7.1 Colour coding of alarm-related information ...................cooiiiiiii i, 56

6.7.2 Colour coding in combination with other attributes ............................... 56

6.7.3 Flashing of information ..o 57

6.8 Integrity Marking ... 57
6.8.1 Indication of source, validity and integrity status................ccoooiiiinnnl, 57

6.8.2 Colour coding of validity and integrity ............ccoiiiiiiii e, 57

6.9 Alarms and indications ..o e 58
6.9.1 Operational status ..........ociiiiiii 58

B8.9.2 LISt Of @larmMS . e s 58



IEC 62388 Ed. 1.0 - Preview only Copy via ILNAS e-Shop

—4— 62388 © IEC:2007(E)

6.9.3 Alarm related information from multiple sources .............coooiiiiiiiiiinnt. 59
6.10 Presentation of radar information ............cooiiiiiiii 59
6.10.1 Radar VIdE0O IMageS .. .ouii ittt ettt e e e e e e e e e aaenas 59
6.10.2 Linearity and index delay ........coooouiiiiiiiiii 60
6.11 Physical reqUIremMeENntS . ..o 61
6.11.1 Operational display area........c.ooei i 61
6.11.2 Contrast and brightness adjustment..............c.ooii i 61
6.11.3 Temporal stability ... 62
6.11.4 Physical controls and status indicators ..............ccooiiiiii i, 62
& 2 O ] [ T = PN 63
6.12.1 ReqUIrEMENt ... e 63
6.12.2 Method of test and required results ............ocoiiiii i 63
6.13 SCreen resOlULION ... e 63
6.13.1 ReqUIrEmMeENt ... e 63
6.13.2 Methods of test and required resultS...........ooviiii i 63
6.14 Screen VIEWING @NngIe ... 64
B.14.1 ReQUINEM BNt .. o e e 64
6.14.2 Methods of test and required results. ... 64
6.15 MagnetiC INtErTErENCE ... .iv i e e 64
B.15.1 ReQUINEM BNt .. o e e e 64
6.15.2 Methods of test and required results. ... 64
CCRP @nd OWN ShIP vttt e e e e e e e e e 64
7.1 Consistent common reference point (CCRP) ......cooiiiiiii e 64
711 CCRP POSIION e e 64
712 MeEaSUIEMENES . e 65
7.1.3  ANteNNa OffSel ... 65
7402 © 11V o = o1 o T 66
T.2.1  GENEIAI et 66
7.2.2 Own ship’s outline and minimised symbol...........c.coooiiiiiiiii, 66
7.2.3 Heading lINe ..o 66
T.2.4  SEEIN IiN@ e 67
NaVIGatION 10018 ... s 67
S 0 T € 1= = - | P 67
8.1.1 Units of measurement..... ... 67
8.1.2  Presentation ... 68
8.2  Display range SCalES .. ... 68
8.2.1 Mandatory range SCales .......viiiriiii 68
8.3 Variable range marker (VRM) ... 69
8.3, 1 GeNEIAl i e 69
8.3.2 VRM MeEASUIEMENTS ...ttt 69
8.4 Electronic bearing line (EBL) ......ocouiiiiiii e 70
841 GENEIAI et 70
8.4.2 EBL MeasUrEemMents ..o e 70
8.4.3 EBL 0Origin pOSItiON ..o 70
LS T O 1 ] (= o 1 P 71
8.5, 1  GeNEIAl e e 71
8.5.2  CUIrsOr MeEASUIEMENT .. ..ttt e 71
8.5.3  SeleCtion DY CUISOI ... e 72
8.6 Offset measurement of range and bearing.............coooiiiii i 72



IEC 62388 Ed. 1.0 - Preview only Copy via ILNAS e-Shop

62388 © IEC:2007(E) -5-

10

8.6.1  GeNEIAl .o e 72
8.6.2 Electronic range/bearing line (ERBL)........ccooiiiiiiiii e 72
8.7 Parallel index NES (Pl) ..ouie e 73
8.7 1 GeNEIAl i e 73
8.7.2 Pllines and poOSitiONINg .....ovuiiiiiiii e 73
8.8  BaAriNg SCaAle ..o 73
B.8.1  GENEIAI et 73
8.8.2 Bearing scale presentation ... 74
8.0 RANGE MINGS ittt e 74
8.9.1  GENEIAI e 74
8.9.2 Range ring presentation and measurement.............ccooooiiiiii 74
G T O = T = T 0 =Y o 1= PP 75
8.10.1 GeNEIAl .o e 75
8.10.2 Map functions and display simple user-defined maps ...........ccocooiiiiiiiait. 75
8.10.3 Map memory and transfer.. ..o 76
8.10.4 Map presentation properties ... ..o 76
8.11 NaVIgation MOULES ... e 76
8111 GeNEIAl . e 76
8.11.2 Route display and monitoring ......oovviiiii e 76
Orientation, motion and stabilisation.............ccoii i 77
S T € 1= o = - | P 77
9.2  Azimuth stabilisation ... 77
9.2.1 Accuracy of alignment .......cooiiiii i 77
9.2.2 Heading readout and refereNCe ...........coiviiiiiiiiii e 78
9.2.3 Azimuth stabilisation update ... 79
9.3 Motion and orientation MOAES. ... ...t 79
0.3, 1 GENEIAl e 79
9.3.2 True and relative MOLION ..o 79
9.4 Off-CONIIING ot e 79
0.4.1  GeNEIAl e 79
9.4.2 Manual and automatic off-centring..............ocoiiiiii i 79
9.4.3  AUutomMatiC reSet ..o e 80
9.4.4 Display orientation ... ....cooiiiiii 80
9.5 Ground and sea stabilisation ... 81
9.5.1  MOdE @Nd SOUIMCE ....eiiiiii e e e 81
9.5.2  Ground stabilisation.........coooiiiii 81
9.5.3  Sea stabilisation ... 82
Aids for CollISION @VOIdANCE ... ... e 82
O T €= o= o= | 82
10.2 Target trails and past POSItIONS.. ... 83
10,21 GNEIAl e e 83
10.2.2 Time and plot requUIremMents ... ... 83
10.2.3 Trails/past position availability ... 84
10.3 Target tracking (T T ) oo e e e e ans 84
10.3.1 GBNETAL. e e 84
10.3.2 Presentation of targets.........coooiiii i 85
10.3.3 Tracking calculations ........ccoiiiiii 85
10.3.4 Target tracking availability ..o, 86

10.3.5 Classification and tracked target capacity .............cocoooiiiiiincn e, 86



IEC 62388 Ed. 1.0 - Preview only Copy via ILNAS e-Shop

11

~6- 62388 © IEC:2007(E)

10.3.6 Manual acquUisSItion ... ... 87
10.3.7 Automatic acqUISITION ..o 87
10.3.8 MOTION IreNd ... e 88
10.3.9 VISiDility Of 50 %6 .uovvniieiii e 88
10.3.10  Tracking algorithm ... e 88
T0.3.171 T argel SWaAD coce e 88
10.3.12 Cease traCKiNg .. .ooi i 89
10.3.13  Target tracking SCENarioS ........oouuiiiiiiiii e 89
10.3.14 Target motion and tracking acCcuracy............coovviviiiiiiiiiiiii e, 89
10.3.15 Tracker range and bearing aCCUracCy .........ccovuveiiuiiieeiieii e eeieeeeanennn 97
10.3.16  Reference target .. ... 98
10.4 Tracking limitations ... e 99
10.4.1 Tracking WarNiNGS ... oouiie e 99
10.4.2 DocUmMENtation ..o 99
10.5 Automatic identification system ... 99
T0.5.1 GeNEIAl e e 99
10.5.2 AlS target CapacCity .....cociiviiiii 100
10.5.3 Filtering of AIS sleeping targets........ccoooiiiiiiii 101
10.5.4 Activation and deactivation of AlS targets..........cccooiiiiiiiiiii e, 101
10.5.5 AIS functionality and presentation ..............ccoooiiiii i, 102
10.6 Radar and AlS target data ..o 104
T0.6.T GENEIAI et 104
10.6.2 Bow crossing range and time (BCR/BCT) ..o 105
10.7 Operational target alarms .........ooiiiii e 105
T0.7.1 GeNErAl e e 105
T10.7.2 CPA and TO P A . o e e e e 105
10.7.3 New target alarm ... 106
10.7.4 Lost tracked radar target ... 106
10.7.5 Lost AlS target criteria........cocooeeiiiii 107
10.8 Target @assOCiation . ...ccu i 108
T0.8.1 GENEIAI et e 108
10.8.2 Association and Priority ......ccoveiiiiii 108
10.9 Trial MANOGUVIE ... e et eeeaas 112
T0.9.1 GENEIAI et 112
10.9.2 Trial fUNCHONS ..o e 112
Chart radar (optional classification) ..o 113
T T €= o =T o= | S 113
11.1.1  Chart operation and SOUICE ...........coiiiiiiiiii e 114
11.1.2 Chart elements and availability...........ccooooiiii 114
11.1.3  Chart refereNCEe ..o 115
11.1.4  Primary chart information set................ocooiiiiii i, 115
11.1.5 Chart stabilisation and chartredraw ... 116
11.1.6  Chart position and [atenCy ...t 117
11.1.7 Matching and adjustment ... 117
11.1.8 Chart symbols, colours, and SiZ€............cooiiiiiiiiiiii e, 118
11.1.9  Chart display SiZe ..o 119
11.1.10 Chart alarms and indications ..o 119
11.1.11 Chart MalfunClioN ... 119
11.1.12 Chart radar malfunction ........ ..o 120



	CONTENTS

