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9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

MARITIME NAVIGATION AND RADIOCOMMUNICATION
EQUIPMENT AND SYSTEMS -
SHIPBORNE VOYAGE DATA RECORDER (VDR) -

Part 2: Simplified voyage data recorder (S-VDR) —

Performance requirements —
Methods of testing and required test results
FOREWORD

1) THe International Electrotechnical Commission (IEC) is a worldwide orgapiza rising
alll national electrotechnical committees (IEC National Committees). \The Objg bmote
infernational co-operation on all questions concerning standardizati Is. To
this end and in addition to other activities, IEC publishes Internati nical Specifications,
Tdchnical Reports, Publicly Available Specifications (PAS) d eferred to as| “IEC
Pdblication(s)”). Their preparation is entrusted to technical cg i ; EC Natjonal Committee intefested
in|the subject dealt with may participate in this prepardtory . governmental and non-
gdvernmental organizations liaising with the IEC also pattigipatg | i ) IEC collaborates dlosely
with the International Organization for Stapdardizatio i dance_with conditions determined by
adreement between the two organizations.
THe formal decisions or agreements of IEC ox techyica ers\express, as nearly as possible, an interngtional
consensus of opinion on the relevant subjects sinse & ebmmittee has representation from all
inferested IEC National Committees.
IEC Publications have the form of recom onal use and are accepted by IEC National
Cgmmittees in that sense. : & 3 are Wade to ensure that the technical content ¢f IEC
Pdblications is accurate, or the way in which they are used or fqr any
misinterpretation by any
Inforder to promote interna ications
trgnsparently to e gence
bgtween any IE{#;' gted in
the latter.
IEC provides no r any
edquipment declar.
All users sho
Ng liability Qr ite s and
member mitt&€es and IEC National Committees for any personal injury, property damage or
other damage _&f @ny<nature, whatsoever, whether direct or indirect, or for costs (including legal feeg) and
exjpenses™qrisi \ g publication, use of, or reliance upon, this IEC Publication or any othdr IEC
P bllcatlons
Atfention_is.drawn to_he Normative references cited in this publication. Use of the referenced publicatipns is
indlispensable for the correct application of this publication.
Atfention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
A . ; h e .

A PAS is a technical specification not fulfilling the requirements for a standard but made
available to the public.

IEC-PAS 61996-2 has been processed by IEC technical committee 80: Maritime navigation
and radiocommunication equipment and systems.

The text of the PAS is based This PAS was approved for
on the following document: publication by the P-members of the
committee concerned as indicated

in the following document:

Draft PAS Report on voting
80/401/NP-PAS 80/406/RVN
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Following publication of this PAS, the technical committee or subcommittee concerned will
investigate the possibility of transforming the PAS into an International Standard.

IEC 61996 consists of the following parts, under the general title Maritime navigation and
radiocommunication equipment and systems — Shipborne voyage data recorder (VDR):

Part 1: Performance requirements — Methods of testing and required test results (currently
available as IEC 61996:2000)

Part 2: Simplified voyage data recorder (S-VDR) — Performance requirements — Methods of
testing and required test results

Th|S PAS bild“ IUIIIdiII vaiiu' fUI dll Illlildi Illd)\illlulll pwiud Uf “IIUU ycdls Didliillg from

2005-07. The validity may be extended for a single 3-year period, followj
revised to become another type of normative document or shall be withd

hich it-shall be

W
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INTRODUCTION

This document is issued as an IEC Publicly Available Specification according to the IEC/PAS
approval process. This agreed process allows the new information needed to implement the
simplified voyage data recorder (S-VDR) to be placed in the public domain in a shorter time-
scale than revising the appropriate International Standards.

The S-VDR has been introduced by the IMO for fitting to existing ships as a simplified
alternative to the voyage data recorder (VDR) which is required for all new ships.

This
perfq

The

a) th
in
b) th
b

Anng
whic

'l " <l b b 4 4 b H 4 Q /DR (I (.
UOUCUTTITTIU PTOVIUCS TTTUTTIAtUTT UTT TS o UTTY TTUUITTITITTINS TUT o=V UTN doS UCTITITU 111

rmance standard MSC.163(78).

IEC 61162 format;

e requirements for the protective S-VDR capsule are
pth for the fixed and float-free versions.

n may already have test results for VDRs whjch\are bin@s bmitted as S-VDRs.

W

IMO

ided

sule,

uses
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MARITIME NAVIGATION AND RADIOCOMMUNICATION
EQUIPMENT AND SYSTEMS -
SHIPBORNE VOYAGE DATA RECORDER (VDR) -

Part 2: Simplified voyage data recorder (S-VDR) —
Performance requirements —
Methods of testing and required test results

1 Scope

This |PAS specifies the minimum performance requirements, technical( characteristics| and
methiods of testing, and required test results, for simplified shipborne rders
(S-VPRs) as required by IMO MSC.163(78). It takes into account 1(17)
and |s associated with IEC 60945. When a requirement in this sta IEC
60945, the requirement in this standard takes precedence.

NOTH All text of this standard, whose wording is identical to that of IMO"MS hd the
Resolption and associated performance standard paragraph numbers afe

2 Normative references

The following referenced documents nent.
For dated references, only the edition eferences, the latest edition
of the referenced document (including a

IEC $0068-2-27:1987, Environmental tstir@a ck
IEC $0268:1998, Soung ipme bility
by speech transmissio

IEC 60936—1:19@% ms —
Radgr — Part 1: Shipt and
required test resu

Amenpdment 1 (208

IEC 60936 Har —
Part 3:

IEC 160945:200,Makitime navigation and radiocommunication equipment and systems —
Gengral requirements — Methods of testing and required test results

IEC 61097-2: 2002, Global maritime distress and safety system (GMDSS) — Part 2: COSPAS

SARSAT EPIRB — Satellite emergency position-indicating radio beacon operating on 406 MHz
— Operational and performance requirements, methods of testing and required test results

IEC 61097-7:1996, Global maritime distress and safety system (GMDSS) — Part 7: Shipborne
VHF radiotelephone transmitter and receiver — Operational and performance requirements,

meth

ods of testing and required test results

IEC 61162 (all parts), Maritime navigation and radiocommunication equipment and systems —
Digital interfaces

IEC 61260:Electroacoustics — Octave-band and fractional-octave-band filters

1 There exists a consolidated edition 1.1 (2002) that includes edition 1.0 and its amendment.
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IEC 61672 (all parts), Electroacoustics — Sound level meters

IEC 61993-2, Maritime navigation and radiocommunication equipment and systems —
Automatic identification systems (AIS) — Part 2: Class A shipborne equipment of the universal
automatic identification systems (AIS) — Operational and performance requirements, methods
of test and required test results

IEC 61996 (all parts), Maritime navigation and radiocommunication equipment and systems —
Shipborne voyage data recorder (VDR)

IMO

IMO [A.662(16): Performance standards for float-free release and activatio s for
emefngency radio equipment

IMO |A.694(17): General requirements for shipborne radio eguj ) t of the
Globpl Maritime Distress and Safety System (GMDSS) and forlelec j ids

IMO [A.810(19): Performance standards for float-free sateW IETYER ating
radid beacons (EPIRBs) operating on 406 MHz

IMO [A.830(19):1995, Code on alarms and indica
IMO |A.861(20): Performance standard3\for's
IMO MSC.81(70): Testing of life-saving

IMO |MSC.163(78): Perfo rders

(S-VDR).

Eurorae: ED56A®Iin oice
recofder system
VESA:1996, Vide 1.0,
Revision 0.7 (P
SAE|AS80245: g y ce —

Minimum

3 Terms;-definitions and abbreviations

3.1 Térms and definitions

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

3.1.1

recorder (S-VDR) (MSC.163(78) 4.1)

complete system, including any items required to interface with the sources of input data, for
processing and encoding the data, the final recording medium in its capsule, the power supply
and dedicated reserve power source
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3.1.2

sensor (MSC.163(78) 4.2)
any unit external to the S-VDR to which the S-VDR is connected and from which it obtains
data to be recorded

3.1.3

final recording medium (MSC.163(78) 4.3)
any item of hardware on which the data is recorded such that access to it would enable the
data to be recovered and played back by use of suitable equipment

3.14
playback equipment (MSC.163(78) 4.4)

any equipment, compatible with the recording medium and the format us
employed for recovering the data. It includes also the display or presg
software that is appropriate to the original data source equipment. P
normally installed on a ship and is not regarded as part of a S-VDR

3.1.5
dedirated reserve power source (MSC.163(78) 4.5)

secondary battery, with suitable automatic charging ar
VDR of sufficient capacity to operate it as required b)

3.1.6
resojution
smallest detectable increment betweentwo\ya

3.1.7
data
any iem of information re
and

3.1.8

activation of a @b <
. VAN

mutable audible
A.83D(19) and IECQB9

3.1.9

céntre linedgnning
bridge wing(s)
mpaip radar
o

art table

d adu ing recor

ding,
and
S not

b the

text
ise

ts of

helms
communication

3.2 Abbreviations

AlIS Automatic identification system

ALR IEC 61162 sentence: Set alarm state

DPT IEC 61162 sentence: Depth relative to the transducer
DTM IEC 61162 sentence: Geodetic datum reference
EPFS Electronic position fixing system

EPIRB Emergency position indicating radio beacon

EUT Equipment under test
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GMDSS Global maritime distress and safety system

GNS IEC 61162 sentence: GNSS fix data

GNSS Global Navigation Satellite System

HDT IEC 61162 sentence: True heading

HDG IEC 61162 sentence: Magnetic compass heading

HTC IEC 61162 sentence: Heading/track control command

HTD IEC 61162 sentence: Heading/track control data

IMO International Maritime Organization

INS Integrated navigation system

ITU International Telecommunication Union

MW\ IEC 61162 sentence: Wind and speed angle

OOW Officer of the watch

RSA IEC 61162 sentence: Rudder sense angle

RPM IEC 61162 sentence: Revolutions per minut

ROV Remotely operated vehicle

SAR Search and rescue

SENC System electronic navigation char,

SINAD Signal to noise and di

STI Sound transmission inde

TXT IEC 61162 sentence:

vDO IEC 61162 s wn-vessel message
VDM 8 Jinhk message

VHF

VBW DyahNgroind water speed

XDR ducer measurements

ZDA

NOTE For IEC

4 Perfé

Performance teQ nents described in the following clauses are specified, where rele
by referencelto the bered paragraphs of IMO MSC.163(78), if not otherwise indicated

4.1

General

vant,

Requirements specified in this PAS are only relevant to equipment designated as an S-VDR
and required to meet IMO MSC.163(78).

For equipment designated as a VDR to IMO performance standards defined in resolution
A.861(20) refer to IEC 61996.

A table of cross-references between this PAS and IEC 61996 is included in Annex D.

4.2

(MSC.

Purpose

163(78) 1)

The purpose of a simplified voyage data recorder (S-VDR) is to maintain a store, in a secure
and retrievable form, of information concerning the position, movement, physical status,
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command and control of a vessel over the period leading up to, and following, an incident
having an impact thereon. Information contained in a S-VDR should be made available to
both the Administration and the shipowner. This information is for use during any subsequent
investigation to identify the cause(s) of the incident.

4.3 Operational requirements
(MSC.163(78) 5)

4.3.1 Design and construction
(MSC.163(78) 5.1.4)

The flesign and construction, which shall be in accordance with the requirements of resolution
A.694(17) and international standards acceptable to the Organization3 all také \spgecial
account of the requirements for data security and continuity of opexg detaile¢d in
IMO MSC.163(78) 5.2 and 5.3 and in 4.3, 4.4 and 4.5 of this PAS.

4.3.2 Maintenance of sequential records
(MSC|[163(78) 5.1.1)

The S-VDR shall continuously maintain sequential records™® SC L6 2 ating

to the status and output of the ship's equipment, ship,
referred to in 4.6.

4.3.3 Co-relation in date and time
(MSC|163(78) 5.1.2, 5.4.1)

To plermit subsequent analysis of facfors surroyna qn incident, the method of recofding

shalllensure that the various data item§ ated’in date and time during playback on
Suitaple equipment.

The fecording method|

derivied on playback
detall (see 4.6.1@

4.3.]
4.3.41

(MSC|163(78

fhg of all other recorded data items cgn be
ient to reconstruct the history of an incidgnt in

Protectiyé

The fina
designed to
float|free autom

requirements of IEC

shall be installed in a protective capsule. The capsule mgy be
to the ship in all circumstances. Alternatively, it may be designgd to
if the ship sinks (see 5.2). The capsule may also comply with the
1996.

4.3.4414  Fixedcapsule

(MSC.163(78) 5.1.3.2)

The fixed type protective capsule shall comply with the requirements set out in resolution
A.861(20) and this PAS with the exception of the resulting requirements for withstanding
penetration.

4.3.4.1.2 Float-free capsule
(MSC.163(78) 5.1.3.3)

In addition to meeting the requirements of this PAS, the float-free type protective capsule
shall

3 Refer to IEC 60945: Maritime navigation and radiocommunication equipment and systems — General
requirements, methods of testing and required test results.
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a) be so constructed as to comply with the requirements specified in resolutions A.810(19);

b) be fitted with means to facilitate grappling and recovery and be designed with due regard to
preventing it from being fouled during release;

c) be so constructed as to minimise the risk of loss or damage to the recording medium
during recovery operations.

4.3.4.2 Access to capsule
(MSC.163(78) 5.1.3.1.1)(See also 5.2)

The capsule shall be capable of being accessed following an incident but secure against
tam nring

The fapsule shall enclose the final recording medium. The final recordi 9 me' | not
be a¢cessible by standard operating procedures during normal ship o

A means shall be provided to retrieve stored information vi g ithout
openfing the protective capsule.

4.3.4.3 Location and identification
(See also 5.2)

4.3.4.3.1 Location
(MSC|163(78) 5.1.3.1.4)(See 5.3)

The gapsule shall be fitted with an approg

4.3.4.3.2 Visibility and marking
(MSC|[163(78) 5.1.3.1)

The tapsule, together With an €N 1 iSi ange

colowr, marked with retro>efle ts of
IMO |A.658(16) . i

REPORT TO AUTHORITIES”

4.3.5 ecording medium

Whefe the stofage medium cannot be readily and reliably inspected after an incident, r:leans
shallf be provided\toenable an accident investigator to determine, prior to an attempted
repldy, whether the storage medium has been subjected to an excessive level of heat, where
the slurvival of the stored data may be in doubt.

4.3.6 Interfaces
(MSC.163(78) 7)

Interfacing to the various sensors required shall be in accordance with the relevant
international interface standard, IEC 61162, where possible.

NOTE See Annex A.

The interfaces for bridge audio, communications audio and radar are defined in 5.6.1, 5.7.1
and 5.8.1 respectively.

Any interface units which may be required to convert non-IEC 61162 signals, shall conform to
the requirements of IEC 60945.
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In all cases, any connection to any item of the ship's equipment shall be such that the
operation of that equipment suffers no deterioration, even if the S-VDR system develops
faults.

NOTE No loss of steering or propulsion is allowed.

4.4
(MSC

4.41
(MSC

Data selection and security
.163(78) 5.2)

Selection of data items
.163(78) 5.2.1)

protected
e configurs

cified
r the

block
Il be
ation
from
tion.
f the

ed in

sign

Any |change to the configuration of this data blo

mandatory items.

The following system configuration inf

this data block:

a) type approval authority and refere

b) IMO vessel identificatiop number;

c) s

d) n

NOTH

e) F chanhel(s) recorded;

f) d

g) s obtained and relative position on the vessel;

h) o ation of which equipment is supplying recorded data;
c ntity ofall alarm/door inputs;

i) a te and time of last amendment.

4.4.2

(MSC|163(78).5.2.2)

The pguipment shall be so designed that, as far as is practical, it is not possible to ta

mper

with the selection of data being input to the equipment, the data itself nor that which has
already been recorded. Any attempt to interfere with the integrity of the data or the recording

shall

be recorded.

4.4.3 Recording integrity

(MSC

.163(78) 5.2.3)

The recording method shall be such that each item of the recorded data is checked for
integrity, for example, it is identical to the data being received, and an alarm given if a non-
correctable error is detected.

The S-VDR shall automatically continuously monitor the following (see 6.1.10):

a) power supply;
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b) record function;

c) b

it error rate;

d) microphone functionality.

Malfunction of any of the above shall generate an alarm in accordance with the relevant
requirements of IMO A.830(19) at the position from which the vessel is normally navigated. It
shall be possible to mute the alarm but a visual indication shall remain until the equipment is
serviceable. It shall also indicate its alarm status by means of contacts of a relay (or
equivalent) which is held energized in the no-alarm condition.

4.5 —€Continuity-of-operation

4.51
(MSC

The pnit shall be entirely automatic in normal operation. Means sha
that the recorded data can be saved by an appropriate meth6ad
minimal interruption to the recording process and without req
capsjple.

a) @
b) T
1
n
1

c)
d

d) When the saving process is completed

NOTE

4.5.2
(MSC

Toe
oper
avail

4.5.3
(MSC

If thd
reco
At th

Operation
163(78) 6)

he data saved shall be automatica
ata on the final recording medium.

Power source
163(78) 5.3.1

hting from theé S source of electrical power. Whenever electrical pow
bble the except as permitted in 4.5.4. (see 6.1.15).
163(78

ship's (emexgenoy source of electrical power supply fails, the S-VDR shall contin

'd bridge audioYsee 4.6.5) from a dedicated reserve source of power for a period o
e end of this 2 h period all recording shall cease automatically.

sure
with
ctive

than
shall

rded

o be

¢cord events during an incident, it shall be capable of

eris

e to
f 2 h.

4.5.4
(MSC.

Recording period and duration
163(78) 5.3.3)

Recording shall be continuous unless interrupted briefly in accordance with 4.5.1 or
terminated in accordance with 4.5.3. The time for which all stored data items are retained
shall be at least 12 h. Data items which are older than this may be overwritten with new data.

Recording may also be terminated, by means of a key or other secure method.

NOTE

This may occur under the following circumstances:
a) during essential maintenance purposes whilst the vessel is in port;

b) when the vessel is laid up.
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4.6 Data items to be recorded
(MSC.163(78) 5.4)

4.6.1 Date and time
(MSC.163(78) 5.4.1)

Date and time referenced to UTC, shall be obtained from a source external to the ship (for
example, an EPFS or radio time signal) if available, or from an internal clock at least once
per hour. The recording shall indicate which source is in use. The recording method shall be
such that the timing of all other recorded data items can be derived on playback with a
resolution sufficient to reconstruct the history of the incident in detail, not worse than 1 s.

4.6.2 Ship’s position
(MSC|163(78) 5.4.2)

of INS
always
hip, up

Latitude and longitude, and the datum used, shall be derived from
if available. The recording shall ensure that the identity and stz
be determined on playback. The ship’s position shall be recordg
to a fesolution of 0,0001 min of arc.

4.6.3 Speed
(MSC|163(78) 5.4.3)

Spegd through the water, or speed al in
either case, as available on the ship), ¢ n the
ship’s designated speed and distance m Ty & shall be recorded, as available
on the ship, up to a resolution of 0,1 k

4.6.4 Heading
(MSC|[163(78) 5.4.4)

As indicated by a_ d S pgss. The ship’s heading shall be recorded, as
availpble on the@ \ofN\Q, 1°.

4.6.9 Bridge aud
(MSC|163(78) 5.4.5)

One |or moreNmi BONRS PQ oned on the bridge shall be placed, such that conversatipn at

iRqstations, Fadar displays, chart tables, etc., (for example, at work stations
as defined_in O\ ® adequately recorded. As far as is practicable, the positionihg of
microphonesshall also ¢dpture the input and output of intercom, public address systemg and

(See|5,6for technical characteristics.)

The audio sifgnals at alt Work stations shall be recorded continuously. Optionally, means may
be provided so that the originating work station can be identified with the audio signal being
analysed during playback of the recorded information.

4.6.6 Communications audio
(MSC.163(78) 5.4.6)

VHF communications relating to ship operations shall be recorded, independently of the
bridge audio. The recording shall include both transmitted and received audio signals and
shall be continuous from a directly connected fixed VHF set to be designated at installation.

(See 5.7 for technical characteristics.)

4.6.7 Radar data — Post-display selection
(MSC.163(78) 5.4.7)
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This shall include electronic signal information from within one of the ship's radar installations
which records all the information which was actually being presented on the master display of
that radar at the time of recording. This shall include any range rings or markers, bearing
markers, electronic plotting symbols, radar maps, whatever parts of the SENC or other
electronic chart or map that were selected, the voyage plan, navigational data, navigational
alarms and the radar status data that were visible on the display. The recording method shall
be such that, on playback, it is possible to present a faithful replica of the entire radar display
that was on view at the time of recording, albeit within the limitations of any bandwidth

compression techniques that are essential to the working of the S-VDR.

(See 5.8.)

4.6.8 AlIS
(MSC|163(78) 5.4.8)

Wherte there is no commercial off-the-shelf interface available to o
targgt data shall be recorded as a source of information regardingQ
inforjnation may be recorded additionally as a beneficial secop@a

both|other and own ship.

The VDM message shall be recorded in such a way
onboard AIS are acquired.

If thg VDO message is recorded, this shall be
datafaccording to 4.6.1 to 4.6.4.

4.6.9 Other Items
(MSC|[163(78) 5.4.9)

Any gdditional data item
(4.6.110 to 4.6.17 belo
interpational digital int

4.6.10 Echo s@

(A.861/5.4.8)

This [shall inclyde L ~0p to a resolution of 0,1 m as available on the ship.
e glayed and other status information shall be recorded w

depth scale
available,

4.6.11
(A.861/5.4.9)

This|shallinclude the status of all IMO mandatory alarms on the bridge.

AlS
e AIS

iqn on

h the

nsor

1(20)
h the

The
here

(See Annex BY)

The status of all IMO mandatory alarms shall be recorded by the bridge audio and as a data

parameter where practicable.

4.6.12 Rudder order and response
(A.861/5.4.10)

Both rudder order and response angles shall be recorded up to a resolution of 1° as available
and permitted on the ship. Status and settings of heading or track controller, if fitted, shall

also be recorded.

4  Referto IEC 61162.
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4.6.13 Engine order and response
(A.861/5.4.11)

This shall include the positions of any engine telegraphs or direct engine/propeller controls,
including shaft(s) r.p.m.(or equivalent), and feedback indications, if fitted, including
ahead/astern indicators. This shall also include status of bow and stern thrusters if fitted.
RPM shall be recorded up to a resolution of 1 r.p.m and pitch shall be recorded up to a
resolution of 1°.

4.6.14 Hull openings (doors) status
(A.861/5.4.12)

This|[shall include all IMO mandatory status information required to layed~on the
bridde.

4.6.15 Watertight and fire door status
(A.861/5.4.13)

This|shall include all IMO mandatory status informatio
bridde.

o, be\displayed on the

4.6.16 Accelerations and hull stresses
(A.861/5.4.14)

Wherte a ship is fitted with IMO-mandated h t, all
the data items that have been pre-selec | i Il be
recorded.

4.6.17 Wind speed and
(A.861/5.4.15)

This|shall be apptica true
wind|speed and @o ] bd.

5 Technical c

5.1 | Co-relation™i

(A.861/5.%2 and

To ephsure thz i ings can be determined within a resolution of 0,1 s, all data items

shallf when.sampied py the VDR, be recorded with a time index derived from a VDR system
clocK with-an resolution of 0,05 s. The drift of this system clock shall be not more than 1 s in
1 h.

5.2 Particular design requirements for the protective capsule
(MSC.163(78), 5.1.3)

The final recording medium shall be installed in a protective capsule of either a fixed or float-
free type, which shall meet all of the following requirements (IMO MSC.163(78), 5.1.3.1):

a) maintain the recorded data for a period of at least 2 years following termination of
recording;

b) be of a highly visible colour and marked with retro-reflective materials.

5.2.1 Fixed protective capsule
(MSC.163(78) 5.1.3.2)
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5.21.1 Design of the fixed capsule

The capsule containing the final recording medium shall be designed to be installed on the
external deck of the vessel.

The capsule shall be designed to protect the stored data against the following (see
IEC 61996, 5.4, except penetration):

— shock;

— fire;

— deep-sea-pressure—and-immersion
P a4 tH-8—<-aR G RS-

5.2.1.2 Release mechanism

The fixed capsule shall have a release mechanism to facilitate recove(y
diven or a remotely operated vehicle (ROV). Possible items to be co

by a

a) the use of break-away bolts;
b) release levers;

—

c) twist lock.

To epsure that the capsule may be retrieved safel S Or

handles shall be incorporated.

NOTH
maxint

ave a

5.3
(MSC

The

5.3.1

The
the f

ng in

5.3.2
(MSC

5.3.2.

The float-free capsité shall include a homing transmitter operating on 121,5 MHz, comglying
with JAnnex B of IEC 61097-2, except that a Morse letter “V” (. . . =) shall be inserted with a
repefition period varying between 47,5 s to 52,5 s, with a dot length (one unit) equal to
115 ms £ 5 %.

5.3.2.2 Light

The float-free capsule shall have a light conforming to the relevant requirements of
IEC 61097-2. In addition, this light shall remain activated during daylight hours.

5.3.2.3 Position

The float-free capsule shall be capable of resolving and transmitting its last received position
or its current position with a minimum accuracy of 4 s of arc.
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24 Combined EPIRB/S-VDR capsule

In the case of a combined EPIRB/S-VDR capsule, this shall, in addition to the requirements of
this PAS, meet IEC 61097-2, except as modified herein.

5.3

.2.5 Operation of transmitters

(MSC.163(78) 5.1.3.3.3)

The transmitters shall

a) be capable of operating for a minimum of 7 days maintaining the specified duty cycle;
b) ifl the device includes the capability of being remotely controlled (see note), it shgll be
chapable of transmitting an initial locating signal:
1) for a period of at least 2 h;
) i time
3) s for
an 7
days/168 h; and
4) if it does not receive a command to transmit cally
NOTH A return signal path must be implemenjed to com |nitia|
activation) to ensure that the 48 h transmissiogf pehod ig’achie , this
functipn may be implemented after such return’path apd™guida d and
after this standard has been amended accordingl
5.4 | Survivability of recorded data
5.4.1 Long-term rete
The final recording medi ecorded data for a period of at least 2 ygars,
folloying termination @ din srational and storage conditions specified by the
equipment man @ rep. rsidegation skodld be given to the distribution of data withip the
recording medium
5.4.2
5.4.21
The [cap§ulessh K igned to ensure that the data held in the final recording medium,
shall| be Tetriewe ' loss after the capsule has been subjected to the follqwing
condjtions.
a) Yhock
A half sine-wave pulse of 50 g, with a duration of 11 ms, as specified in Clause |11 of
I

b)

c)

EC60068-2=27-

Penetration

Not required

Fire

A low-temperature fire of 260 °C nominal for 10 h, as specified in 5.3.2e of ED56A.
A high-temperature fire of 1 100 °C nominal for 1 h, as specified in 5.3.2d of ED56A.
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d)

Deep-sea pressure and immersion

Immersion in sea water at a pressure of 60 MPa (equivalent to a depth of 6 000 m), as
specified in 5.3.2f of ED56A.

5.4.2.2 Float-free capsule

The capsule shall be designed to ensure that the data held in the final recording medium,
shall be retrieved without loss after it has been deployed and subjected to salt water exposure
and shall be fully operational for at least 7 days (MSC.163(78) 5.1.3.3.3).

5.5 Information to be included in the manufacturer’s documentation

5.5.1 Installation guidelines

a) 9iting of the protective capsule

he protective capsule shall be sited in the vicinity of the bridg Y area

of the vessel so as to maximize the probability of its survival and\re Wwing an
incident. The capsule shall be positioned clear of rigging and othe tions
and as near to the centreline of the ship as practically pgssible.
(riteria to be considered when assessing the optimu bt be

imited to, the following.

Accessibility for copying of recorde a iré maintenance.

Facilitation of underwater remojval % both divers and ROVs. There|shall
be a clear unobstrugted space iR ]l capsule to allow an ROV or diyer to

gD oW N =
N N N N
)
o
@
=
Q
=
o
=
o
o)
=
<
5
o
=
3
o
S
=
-
o
-
o)
@
=
5
D
O

g) In the case of|[flpat-~ 2 inimization of the risk of obstruction |after
release.

b) jiting of micro

c) Sjting of all othe

d) Hntering and Qpds

e) The requjréim

5.5.2

The manua

a) impstructions on hefmal operation of the S-VDR;

b) imstfuetions on how to copy data from the equipment;

c) i . . . .

d) instructions for downloading and verification of the final recording medium data. These
should be carried out whenever maintenance or repair has been carried out on any sensor
or on the S-VDR itself, or at least annually;

e) maintenance tasks required to ensure the serviceability and continued seaworthiness of
the S-VDR. An analysis shall be performed by the equipment installer to identify those
sensors or transducers where the serviceability or accuracy could be degraded and
remain undetected. The maintenance tasks to be performed shall take account of this
analysis by requiring appropriate functional and calibration checks at suitable intervals;

f) annual re-certification procedure.

5.5.3 Information for use by an investigation authority

The following shall be available:
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a) instructions to enable an investigation authority to manufacture any special tools or
interface equipment required for retrieval of recorded data from the recorder;

b) details of the necessary actions to be followed for data retrieval from an undamaged
protective capsule;

c) details of the necessary actions to be followed for data retrieval from a protective capsule
that has been damaged in an incident;

d) details of software required to enable playback of recorded data.

5.6 Bridge audio specifications

5.6. —inputinterface

The microphones forming the bridge audio data source are to be considered to f the
S-VOR. The form of the connections, signal levels and impedances, 2 i f the
manuifacturer. However, for the purposes of testing, each microphon® d via
a plug/socket combination, which is referred to hereafter as an input p

5.6.2 Reference signal

trical
e| for

The manufacturer shall declare a reference signal, for gac
input port of the S-VDR. This shall be defined as a
which the equipment is designed to meet this perfor

5.6.3

Signal levels of both 6 dB and 45 dB be [ signal level, shall be applieéd to
every bridge area microphone input pgrt i , ke frequency swept continuously| at a
rate hot exceeding 0,1 octaves per second ge of 150 Hz to 6 000 Hz, the levyel of
signal recovered from the stovary by ‘more than a total range of 6 dB, on
playbhack. Any other microy 9 a¥e no signals applied at this time.

5.6.4 Quality inde

The quality of the:'; ” klished for single and multiple microphone inputs.
5.6.4.1

The quality of the xegorging sach of the bridge area microphone ports shall be established
at the el ical equivalent lev€l of 75 dBA. This shall not be less than that correspondipg to
the qua LS ech transmission index of 0,85 (see IEC 60268-16), with no dignal
being simu 3 applied to other microphone ports.

5.6.4.2 Multiple fnicrophones

The quality of the recording for each of the bridge area microphone ports shall be established
at the electrical equivalent level of 75 dBA. This shall not be less than that corresponding to
the quality value for the speech transmission index of 0,60 (see IEC 60268-16) with all of the
other microphone ports having inputs at the electrically equivalent level of 65 dBA.

5.6.4.3 Audio noise level — Signal to no signal

With no signal applied to any bridge area microphone port, the reproduced signal at any
replay output shall be at least 48 dB below the output level, which would be produced by an
input level equal to the reference signal level. This requirement shall be met across the
frequency band as defined in 5.6.3 with the inputs both open- and short-circuited. The above
signal to no signal performance shall be met in the presence of out-of-band input signals and
also at the reference signal level.
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5.6.5 Audio noise level — Signal to noise and distortion

With all other input ports, except the one in use, short-circuited, the reproduced signal to
noise and distortion (SINAD) ratio shall be at least 24 dB across the frequency band as
defined in 5.6.3 and with input levels in the range of 0 dB to —20 dB relative to the reference
signal level for all input ports.

5.7 Communications audio

5.71 Input interfaces

The pudie—cenrnesction—with—the—desigratedVHFE—equipment—shallbe—ir—accordance—with the
requirements of IEC 61097-7. For the purposes of testing, the connection shall bée~yia a
plugfsocket combination referred to hereafter as the input port.

5.7.2 Reference signal

The reference signal level for both transmitted and received cg fined

as 0775V RMS.

5.7.3 Audio frequency response

With| a signal level 6 dB below the reference si radio

cominunications input port of the S-VDR and wj rate
not gxceeding 0,1 octaves per secong’o - f the
sign{

5.7.4 Quality index

The and
shall 5sion
inde

57.8  Audio :

With ' pe at
least oduced by an input equal to the reference signal level.
This oss the frequency band as defined in 5.7.3 with the finput

port bjed. The above signal-to-no-signal performance shall bg met

5.7.6 i ise — Signal to noise and distortion (SINAD)

The reproduced SINAD ratio shall be at least 24 dB across the frequency band as defined in
5.7.3 and.with input levels in the range of 0 dB to —20 dB relative to the reference signal I|evel.

5.8 Radar data — Post-display selection
5.8.1 Input interface
5.8.1.1 Source and acquisition

The S-VDR shall be capable of being connected to a buffered video output from the radar
display whose image it is to record.

The S-VDR shall record a series of single and complete screen video frames from the
dedicated buffered output port of the radar. One complete radar screen video frame shall be
acquired at intervals of 15 s or less.
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5.8.1.2 Mandatory image input format

The S-VDR shall meet fully the requirements of 6.2.4 with buffered outputs meeting the
electrical specifications of VESA DMTS, where that standard refers to display monitors having
screen resolutions between 640 x 350 and 1 280 x 1 024 and refresh rates between 60 Hz
and 85 Hz.

5.8.1.3 Optional image input format

Optionally the S-VDR may operate with other forms of buffered outputs that have been
defined by an individual radar manufacturer. These outputs shall buffer the signals actually

+ + Ll H
usedrte generaremetmage—Screet:

5.8.2 Image outputs

5.8.2.1 Format and resolution
Whep used with playback equipment specified by the manufacts i f the
outpuit image shall be equal to, or greater than, the resqlution o i .| The

specjfied playback equipment shall have an output meetin
meetling the requirements of 6.2.4.2.

utput

5.8.2.2 Fidelity

The recording shall be subjectively lp$sle : e ribed
in6.2.4.1 t0 6.2.4.6. In addition to those ohje testsy the sgreen display on the playback
equi;rment shall be a subjectively satisfagtor ile of“the-original display as determined
by the test described in 6.2.4.7.

6 Methods of testing\a

6.1 General

6.1.1 Definit@

NOTEH For Clause 6 oal)

6.1.1.1 T)
In thiis claus s erengpecifically stated otherwise, any reference to the equipment
under test e interpreted as comprising all the parts of a shipborne S{VDR

a) IEC 61162]istener’port(s);
b) Cmloicrophone(s) and associated self-test device;

mmunications audio input(s) unit;

d) radar input unit;

e) control and display unit(s);

f) the final recording medium in its protective capsule;

g) power supply unit(s);

h) all other item(s) declared by the manufacturer; and

i) manufacturer’'s documentation.

The EUT shall be installed in the test facility using interconnection and input cabling and

methods representative of a normal installation, but this material and installation shall not be
considered part of the EUT.
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6.1.1.2 Standard input data

Except where input data is detailed for individual tests, the following shall be applied for all
general performance tests and checks. Test data streams for the audio and radar inputs shall
be chosen to exercise the data processing methods. A copy of the data set shall be retained
for comparison purposes.

a) Bridge audio — the maximum number of microphones specified by the manufacturer shall
be connected to the EUT. Audio signals consisting predominantly of speech at a level of
approximately 75 dBA shall be presented to each microphone. A common loudspeaker
may be used.

cified

ighals consisting

predominantly of speech at the level specified by the manufacturer s e\presented to

by the manufacturer shall be connected to the EUT. Audio

6.1.1.3 Full performance test

The [recorded data shall be viewed using the cient
detailed examinations shall be made ut t ( Q ation of the recordimg to
r}e that recording was continuou ically,
inations of 30 s duration shall be ately

6.1.1.

An a el at
the g h as
appr

6.1.2

The to the satisfaction of the testing authority that the|data

from c Wm can be reproduced following the required tests. | The
playk i i o/be considered as part of the EUT, although the relgvant
documey 3 i

6.1.3

Except where specifically stated otherwise, the tests shall all be conducted on a single|EUT
but may,be performed in any sequence agreed between the manufacturer and the| test
authory-

6.1.4 Requirements to be checked by inspection only

The testing authority shall check, by inspection of the EUT, manufacturing drawings and other
relevant documentation to be provided by the manufacturer, compliance with all requirements
of Clauses 4 and 5, including those for which no test is specified in this clause. This
inspection shall include, but not be limited to, items in the following list. The result of this
inspection shall be stated in the test report.

a) Tamper resistance (see 4.3.4.2 and 4.4.2)
Particular reference shall be made to the following:
1) access to any part of the system shall require the use of tools or keys;


https://iecnorm.com/api/?name=34300e20fa57f0f0c4a9858b0ea1e67a

- 24 - PAS 61996-2 © IEC:2005(E)

2) operation of any controls or keyboard keys, or any combination of these, shall not
affect the recording;

3) termination of recording shall only be possible by means of a key or other secure
method;

4) recorded data shall be protected against unauthorized access by use of a password.
b) Marking (see 4.3.4.3.2)
c) Location devices (see 4.3.4.3.3, 5.3)
d) Power source (see 4.5.2)
e) Documentation (see 5.5)

6.1.5 Environmental test conditions for normal operation

The gpecial conditions and tests for survival of data after an incident gaf

The manufacturer shall determine which components of the S-
or eXposed, as defined in IEC 60945.

Prior to and after detailed tests, the equipment shall be subje
checks to demonstrate that it satisfies the relevant regqui

It is [important to ensure, either by test in the
dedi¢ated reserve power source me
opergating temperatures specified in |

6.1.5.1

(See|4.3.1.)

a) Ip addition to the tests™equi ta is
not corrupted or dgs S i Ithis
purpose, the EUT able
drrangemen
In the case of*a qo be
artivated while

b) Ip additio ¢ atests and checks as required by the relevant testing
sfandard ' ests and checks according to 6.1.1.3 and 6.1.1.4 shgll be
performea

6.1.6

(Seel4.5.4.)

6.1.6.1 Test method

The egtipment—shal-operat Atirtoush—ustrg—rormalexernal—eteetrealpower—reecerding

test signals specified in 6.1.1.2 for a duration in excess of 12 h.

6.1.6.2 Required results

By a series of performance checks recording shall be demonstrated to be continuous in
compliance with the requirements of the appropriate subclauses of 4.5.

6.1.7 Alternative power source
6.1.7.1 Test method

Whilst operating using normal external electrical power and recording test signals as specified
in 6.1.1.2, the power shall be removed for a period in excess of 2 h. The normal external
electrical power shall then be restored for a period of 10 min and the test then terminated.
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6.1.7.2 Required result

A suitable alarm shall be generated when the normal external electrical power is removed. To
conserve battery power, it shall be muted automatically after 2 min, if it has not been
acknowledged in that period.

The EUT shall continue to operate from its reserve source of power for 2 h and shall then
terminate automatically in accordance with 4.5.3.

After normal external electrical power has been restored, it shall be demonstrated by
performance checks that

a) the S-VDR resumes normal operation;

b) 9/h 50 min of recording prior to power interruption has been retain d,by 4 h of
recording of bridge audio, followed by 10 min of normal recording

6.1.8 Recharging of reserve source of power
(See|4.5.3.)

6.1.8.1 Test method

6.1.8.2 Required results

It shall be demonstrated that the reg \
opergate the equipment for 2 h, as spe 'fied%&t 2N
6.1.9 Brief interruption A al powe

(See|4.5.2/4.5.3.)

6.1.9.1 Test

The fest of 6.1.7.1
after|{a period of & mi

ored

6.1.9.2

The plarm beio been

restared it shalhtr

a) the S-\(DR'res
t least 11 h 45 min of recording prior to the power interruption has been retained;

€s normal operation within 1 min after normal restoration of power;

6.1.10 System integrity
(See 4.4.3.)

For each of the following it shall be demonstrated that a suitable alarm is activated.

a) Power supply
Whilst operating using normal external electrical power, this power shall be removed.
NOTE This test is included in the tests of 6.1.7, 6.1.8 and 6.1.9.

b) Record function, bit error rate

The manufacturer shall demonstrate that if the test data signals (radar, audio and data)
are not being correctly recorded on the final recording medium, a suitable alarm is
activated. The bit error rate for digital signals shall not exceed 1 in 108.
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NOTE To avoid the need to create an actual fault condition in the EUT, it is acceptable for this to be checked
by examination of documentation.

¢) Microphone functionality
The manufacturer shall demonstrate that at least once every 12 h there is an unobtrusive
acoustic test of all microphones.

6.1.11 Maintenance of sequential records

(See 4.3.2))

The manufacturer shall demonstrate that the S-VDR maintains sequential records as required
by 4.3.2.

6.1.12 Co-relation in date and time
(See|4.3.3/5.1.)

6.1.12.1 Test method

The B-VDR shall record the test data set of 6.1.1.2 for a perjod\o Thi corded|data
shall|be replayed.

6.1.12.2 Required result

The fime indices of the replayed data shall meet Qf 4.3.3 and 5.1.

6.1.13 Design and construction of t
(See|4.3.1,4.3.4,5.2,54)
6.1.13.1  Definition of EU

For these tests only, a [ mean

e protective sa N ith ittings;
ne final recc@ i allyhstalled inside the capsule;

at normally form part of the capsule contents;

T
N N
—~

ny power suppl$
Il mountmg haxdw ase mechanism(s), including the automatic release

g) the norma Iectrlal cable(s) or other means through which data and power is transferred
betweenthe ™ units of the VDR and the final recording medium during ngrmal
dperation.

6.1.1 -

Test data signals as specified in 6.1.1.2 shall be recorded for 12 h.

6.1.13.3 Tests and test sequence
6.1.13.3.1 Tests and test sequence for the fixed capsule

The EUT shall be subjected to the tests according to 6.1.13.4, 6.1.13.5 and 6.1.13.7, in the
order listed below:

a) shock;

b) low-temperature fire test;

c) high-temperature fire test;
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d)

deep-sea immersion.

These tests shall be normally carried out on a single EUT. If more than one EUT is used, the
following sequences are acceptable:

If two EUTs are used, the sequence of tests shall be:

a) on one unit and b), ¢) and d) on the other, or
a) b) and d) on one unit and a), c) and d) on the other.

If three EUTs are used, the sequence of tests shall be:

The deep-sea immersion test can be carried out on the recording mgditimit if it cg
shown that the recording medium cannot be damaged as a cons

protgctive capsule.

6.1.13.3.2 Tests and test sequence for the float-free caps

The EUT shall be subjected to the tests according to | by 6.1.13.11

in any order, 6.1.13.6 and 6.1.13.10.

6.1.13.4 Shock
(See|5.4.2.1a).)

al) on one unit, b) and d) on the second unit, and ¢) and d) on the third ymi

NOTH This test is only relevant for the fixed prote

The [EUT shall be secured to the t
instajlation instructions.

It shall then be subje

following parameters:
a) pulse shape@

c)
d)
e)

—

blerances — agh\F

pre cofditioning ™~ nil;

and

rmal

h the

oard

irlmitial measurements (see 6.1.3);

direction and number of shocks — standard;
survive the conditions of shock;
acceptance and rejection criteria;

not applicable;

not applicable; and

not applicable.

6.1.13.5 Fire
(See 5.4.2.1c).)

NOTE This test is only relevant for the fixed protective capsule.
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The protective capsule shall be subjected to a low-temperature fire test for 10 h at 260° C and
a high-temperature test of 1 h at 1 100° C to the requirements of ED56A, amendment 1.

NOTE If an actual acoustic beacon is used during the test, caution should be exercised due to possible explosion
of the battery.

6.1.13.6 Shallow sea-water immersion
(See 5.4.2.2))

This test is to be performed according to 6.1.5.1 and is applicable only to capsules designed
to float free.

The |float-free release mechanism shall be tested for compliance he appropriate
requrements of IMO A.662(16). It shall be demonstrated that the flga igm is
inhibjted if the fire exceeds the fire survivability of the radio tra issi dewce as in

4.3.4.3.1.

6.1.13.7 Deep-sea immersion

(See|5.4.2.1d.)
NOTH This test is only required for the fixed capsule.

Qf 5:3.2f of ED56A. Both the

The protective capsule shall be subjected to the reqg .
30-day test describgd in

6 000 m 24-hour test described in paragrap
paragraph 2 shall be carried out.

6.1.13.8 Required results

The required results for 6.1,

After| ng to
the gppropriate specification

After rer's
inst:x shall
be 2 irred
during the test that xe i r the
purppses of pte ecording medium may be removed from the EUT and insfalled
into i shall
meetf least
99 %

The tinderwatertecator beacon need not survive the fire tests.

6.1.13.9 \_JAid(s) to location
(Seels3,

The acoustic beacon shall be tested for compliance with SAE AS 8045.

If the capsule is designed for float-free operation, the radio transmitter and light shall be
tested for compliance to the appropriate parts of IEC 61097-2 and IMO MSC.81(70), but with
a required duration of 7 days or as specified in 5.3.2.5.

6.1.13.10 Means to facilitate grappling and recovery
(See 4.3.4.1.2b.)

The float-free capsule shall be checked visually for means to facilitate grappling and recovery.
Check that the design of the means to facilitate grappling and recovery does not increase the
risk of fouling during release, and that the documentation contains appropriate installation
instructions.
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6.1.13.11 Data integrity under float-free operation
(See 5.4.2.2))

The float-free capsule shall be tested to verify that the data stored up to the moment of
releasing the capsule is not corrupted by the deployment of the capsule or by the
transmission of locating and homing signals.

a) Performance checks shall be performed on the capsule after being released under
different deployment scenarios, including
— having been manually released after manually set to the transmission mode;

k. H L. Ll ] 2l HEY ot £ 4 +lo F H H Al
| Ila\lllly VCTTTI |||a||ua||y rCiCaovu wilrtuut UUIIIH UL U UITC trditolTitoolvulT TITUu G,

—{automatic release;

—|with different sequences of disconnecting data and power inputs,

(in a
brder

Litable arrangement in order not to alert SAR facilities, ang not
i d for

¢ represent the worst-case condition). The beacon transwission
alduration of 7 days.

T
b) The EUT, with a full set of data stored, shall be set into thg
s
t

6.1.14 Selection of data items
(See|4.4.1.)

The Jmanufacturer shall demonstrate\that\the ata specified in 4.4.1 can be

entered, maintained and retrieved.

6.1.15 Power source
(See|4.5.2.)

6.2 Data ite
(Seel4.6.)

6.2.1
(See|4.6.1/4.5.
6.2.1.1
The test method 3
Presgent the-date/timé&, ship’s position, speed and heading data, one at a time, conformihg to
the format specified in 4.3.6 to the port designated for the relevant parameter. The data|shall

be presénted at a rate greater than once per second and changed at a rate less than oncg per
second. Record the data for 30 min. Replay the data.

6.2.1.2 Result required

All the changed data shall be accurately reproduced at a rate of at least once per second.

6.2.2 Bridge audio
(See 4.6.5.)

6.2.2.1 Audio frequency response for bridge audio
(See 5.6.3.)

6.2.2.1.1 Test method

The following test equipment is required:
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a) sweep frequency audio signal generator;
b) audio power meter;
c) frequency counter.

With all other area microphone port inputs short-circuited, connect the audio signal generator
to the port under test and adjust its output to obtain a signal capable of continuously
sweeping over the frequency range. Adjust the sweep frequency rate to 0,1 octave per
second. Set the level to 6 dB below the reference signal level at the equipment input. Record
this signal.

e—level

ion over the frequency ba epeat for all other area microphone p
Repeat the tests with the input set at 45 dB below the reference level

6.2.2.1.2 Result required

The fest results shall meet the requirements of 5.6.3.

6.2.2.2 Quality index for bridge audio
(See|5.6.4.)

6.2.2.2.1 Single port

(See|5.6.4.1.)

6.2.2.2.1.1 Test method

The following test equipme

a)
b)
c)

7
-
@

Q
>
QL

Q
o)
>
@
-
o
—

W

=

Tl analyser;
hite noise @

d) audio band-pa

With|all other b the
port [under t St i the
signal.

Replay the

6.2.2.2.1,2 Reslilt required

The {estresults shall meet the requirements of 5.6.4.1.

6.2.2.2.2 Multiple ports
(See 5.6.4.2.)

6.2.2.2.2.1 Test method
With all other area microphone ports having an electrical input equivalent to 65 dBA of band

limited white noise, connect the signal generator to the port under test. Adjust the signal
generator to level equivalent to 75 dBA. Record the signal.

Replay the recording and analyse the result. Repeat for all other area microphone ports.
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.2.2.2 Result required

The test results shall meet the requirements of 5.6.4.2.

6.2.2
(See

6.2.2

3 Audio noise level — Signal to no signal for bridge audio

5.6.4.3.)
3.1 Test method

The following test equipment is required:

a) dudiositgnatgenerator;

b) A

-weighted filter to IEC 60651;

c) third octave filters to IEC 61260; and

d 4
With

to the port under test. Record the signal.

Oper
and
signc
Sele¢
the A
data

referp

Repd

udio power meter.

6.2.2.3.

The

9,

rator

rted,
t the

e’reference signal level.
the recordings measpring

this

ble.
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Table 1 — Bridge audio, signal-to-noise measurements

Reference level:

Centre Output A-weighted level relative to reference level
frequency dB
of
third octave
band Out of band at reference level
Hz Open Shorted 8 000 Hz 10 000 Hz 12 500 Hz

O
£JIU

315

Ao
NS

QSRS

SNRW

800 ( (7

N
ADINIEN:

SRR

RN
A N YN

G SN\

150 \)/\\/\ s X

EEEONN N,

b 000

&\\> Minimum signal-to-no-signal ratio =

6.2.2.4 Ame level — Signal to noise and distortion for bridge audio
(See|56.5.)

6.2.2.4.1 Test method
The following test equipment is required:

a) attenuator;
b) band-pass filter;
c) distortion meter.

With the other area microphone ports short-circuited, connect the port under test via an
attenuator to the signal source of the distortion meter and record signals at third octave
intervals over the band varying the level from the reference level to -20 dB in 5 dB steps
recording the signal at each step. Replay the recordings and measure the total harmonic
distortion plus noise for each test condition. Table 2 is an example for entering this data.
Optionally, the measurement may be made after passing the replayed signal through a band-
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pass filter of 150 Hz to 6 000 Hz. Enter the distortion plus noise as a power ratio, expressed
in dB. Record the lowest value in the last row of the table. Repeat the test for the other area
microphone port.

6.2.2.4.2 Result required

The test results shall meet the requirements of 5.6.5.
Table 2 — Bridge audio, signal to noise and distortion (SINAD) measurements

Reference level:

Frequency Input relative to reference level /\(

Hz 0dB -5 dB -10 dB N 5&13
A

ONQL

250

AR
>

(A
SRS
400 \ \\ }
500 ( >

N
SHENP W

= e

AN NN

® T ANDRD

600 \\
NN
b 500 N B
150

[aYaYa)

5000

Minimum signal-to-noise and distortion ratio =
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6.2.3 Communications audio

6.2.3.1 Audio frequency response for communications audio
(See 5.7.3.)

6.2.3.1.1 Test method
The following test equipment is required:

a) sweep frequency audio signal generator;

b) udio power meter:

c) frequency counter.

Connect the audio signal generator to the port under test and adju
signal which continuously sweeps over the frequency range. Adjus
to 0J1 octave per second. Set the level to 6 dB below the refexenge

Replpy the recording and measure the output level asd frequerX
variation over the frequency band.

6.2.3.1.2 Result required

The {est results shall meet the require

6.2.3.2 Quality index for communjca
(See|5.7.4.)

6.2.3.2.1 Test method

The following test equi

a) 9TI signal g

q
b) §TI analyser.

Connect the STI signal g he port under test. Adjust the STI signal generatof to a
level|6 dB b the evel. Record the signal.

Replay

6.2.3.2.2

The {est results shall meet the requirements of 5.7.4.

6.2.3.3 Audio noise level — Signal to no signal for the communications audio
(See 5.7.5.)

6.2.3.3.1 Test method
The following test equipment is required:

a) audio signal generator;

b) A-weighted filter to IEC 60651;
c) third octave filters to IEC 61260;
d) audio power meter.
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Connect the audio signal generator to the port under test. Record the signal. Operate the
recorder for 30 s for each of the following five input conditions: open, shorted, and with three
separate out-of-band signals applied. For the out-of-band tests, connect the signal generator
to each port under test and set the input signal to the reference signal level. Select, in turn,
frequencies of 5 kHz, 6,3 kHz and 8 kHz. Replay the recordings measuring the A-weighted
noise level in the third octave bands. Table 3 is an example for entering this data. Enter the
noise level in the third octave bands as a ratio relative to the output for the reference signal
input, expressed in dB. Record the lowest value in the last row of the table.

6.2.3.3.2 Result required

The testresuttsstattmeettheTequitementsof 5.7-5:

Table 3 - Communications audio, signal-to-no-signal me rements

Reference level: /\
NN

Centre frequency Output A-weighted level relatiye to efere&le |
of dB
thitd octave

band
( dutWrence level

Hz Open Sh?ed\ /\Q éﬁoo/rzé C ‘>300 Hz 8 000 Hz

SR

QN

G BN YOS

400 k \ —

500 N /\\/\ N X

KN

= SINA

1250

IR
-

1600

2 000

2500

3150

Minimum signal-to-no-signal ratio =

6.2.3.4 Audio noise level-signal to noise and distortion for communications audio
(See 5.7.6.)
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6.2.3.4.1 Test method
The following test equipment is required:

a) attenuator;
b) band-pass filter;
c) distortion meter.

Connect the port under test via an attenuator to the signal source of the distortion meter and
record signals at third octave intervals over the band varying the level from the reference level
to -20dB in 5 dB steps recording the signal at each step. Replay the recordings and
meagure total harmonic distortion plus noise for each test condition. Table 4 is an exgmple
for entering this data. Optionally, the measurement may be made after passimg the replayed
signal through a band-pass filter of 150 Hz to 3 500 Hz. Enter the distefti noise|as a
powaer ratio, expressed in dB. Record the lowest value in the last row Jf the fable:

6.2.3.4.2 Result required

The test results shall meet the requirements of 5.7.6.

Table 4 —- Communications audio, signal-to-noisem AD) measurempents
Reference level: N\ V}(? (\)

Frequency oput'relative reWevel
Hz —S&B (\ 10 dB -15 dB -20 dB

G N AN

ERPNL NN

315

2NN
AN

= NN
SN

~
630 \>

800

1000

1250

1600

2000

2500

3 500

Minimum signal-to-noise and distortion ratio =
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6.2.4 Radar data, post-display selection
(A.861/5.4.7)

(See 4.6.7/5.8.)
6.2.4.1 Test objective

The tests outlined in 6.2.4 determine that the S-VDR meets the functional requirements of
4.6.7. They measure errors between input images, generated from a pre-determined test data
set, and the output of a S-VDR that has recorded them. Recognizing that, with currently
available ‘final storage media‘, the S-VDR must first acquire and digitize an image before it
can store it, two different categories of errors are considered:

a) cjzlour errors, where a feature is rendered in a different colour or brig input
image compared to the output image; and

b) positional errors, where an image feature is in a different posi ' ut image
compared to the output image.

With|regard to colour, the general aim is to permit only thosé 9 , @ hyman

obsefrver would not notice and which, necessarily, could no

With|regard to position, small scaling errors are per rlnple,
a small overall increase in the size of the imag G : iimilar
magTitude which varies over the image is not. Fe i rity measure is aplplied
in various ways to assess the acceptabitity of the

The definitions below are for the purposes

colour
triplg of real values (r,g,b) ifyi - 0<r
<1,0<g<land0<h<l. i »

image
funcion which
Carté¢sian co-or

nting

pixe
rectgngular region of an e the colour of the image is constant. The regipn is
definfed by t (x,,y;) representing the Cartesian co-ordinates of diagdnally
oppgsite corners ofthe . The sides of the rectangle shall be parallel to the Cartgsian

inpuf image
one pf a numberof pre-determined test images (see 6.2.4.4). The test images are defined
mathlematically and dre made up of a grid of pixels of various colours

input image resolution
integers X and Y that represent respectively the numbers of pixels on the x and y co-ordinates
of the input image(s) with which the S-VDR manufacturer declares the S-VDR will operate

output image
image that is produced by the playback equipment when a recording of the original image is
played back

bit-mapped image

image composed entirely of pixels and for each pixel, the products Xx,, Yy, Xx; and Yy, are
integers.

6.2.4.2 The principles of the test

The manufacturer shall declare at what X,Y resolutions of input images, specified in 5.8.1.2
and with which optional inputs, permitted by 5.8.1.3, the S-VDR is designed to operate. All
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the test equipment shall operate at sufficiently high resolutions. The EUT is connected as
shown in Figure 1.

A test data set (A), representing a pre-determined, bit-mapped, test image is loaded into the
input image store (B). That store is then read via an interface that includes a digital-to-
analogue converter (C) that, in turn, provides two mandatory output signals and one optional
one.

Signals (S1) and (S2) are identical.

Signal (S2) provides the input image to the EUT (E) and shall satis ts of
5.8.1.2.
Signal (S3) is any signal, optionally chosen by the S-VDR ma with
5.8.1.3, as an input to the EUT (E).
) Equipment
D '
(D) S Q : under test
: (EUT)
Ingut monitor
Input
age VDR
Star (S2)
(E)
Tes{ data set (A) )
: (S3)
ddress > data Downloaded
data
Value
mparator
(1
data address
AN
N /
.
Output
Image Proprietary playback equipment
(G) Store
(F)
(H)

Output monitor

Figure 1 — Test set-up block diagram
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During the test, the detailed timings of the video signals shall be varied within the limits
allowed by the DMTS and by the additional limits required by 5.8.1.2. Where a S-VDR
manufacturer additionally opts to connect to an input image permitted by 5.8.1.3, the timings
shall be varied within the limits specified by the radar manufacturer.

The data stored in the final recording medium that relates to the recorded image shall be
recovered by a means specified or supplied by the manufacturer as required by 4.3.4.2 and
provided as an input to a playback equipment (F) that is also specified or supplied by the
manufacturer. That playback equipment shall have two outputs. The first is a video signal
meeting the DMTS that is connected to a monitor (G): the second is the digital data from an
externally addressed output image store (H) which may be virtual or real.

enand blueyvalues

The gssence of the test is that the value comparator (1) obtains the red, g

of sdme pixel, at an integer address xX,yY, from the input image store 5 the
valug from output image store (H) for the same address. This is do '1 the
inpuf image store.

The [contents of the two image stores are divided into small ngies\that aré compared
indivjdually. The positions of corresponding rectangles h images can be shifted
slightly relative to one another before comparison to allow gailk@mount of alignment
error|in the recorded images. The amount of shift is i ' Iig tly over the ii’\age
to allow for various non-linearities. Any shift shal very
address, corresponding to an input image p| & it, ¢ ins. “Linearity is assegssed
sepafately in the x and y directions B | i aIIy he rows and columnps of
rectgngles.

6.2.4.3 Comparison of images

NOTH Reference should be mad

Errofs in colour and s of

diffetences between the\ igi 8 _Store igital i (H).

For analytical corvenie tion,
pixel co-ordinat f red
(), dreen (g) and /

value by their maximu

For gxample

All of the~test i i i in the
test set defimedi

The x and-p.axes of the input image are each divided into integer » equal parts, where n 5 8.

NOTH “o”assist comprehension, reference is made in the following text to variable »n, although its value ig fixed
at 8.

Thus the whole image is divided into »n* rectangles indexed by two integer variables j and &,
where 0 <j<n-1and 0<k<n-1. Rectangle (j,k) has diagonally opposite corners at co-
ordinates (j/n,k/n) and ((j + 1)/n,(k + 1)/n), and has its edges parallel to the Cartesian axes.

For each rectangle (j,k) a corresponding and equally sized rectangle is chosen in the output
image, as specified by the manufacturer. That rectangle has its diagonally opposite corners
at real co-ordinates (p;/n,q;/n) and ((pjy+ 1)/n,(gu + 1)/n), where 0 <p,<n-1land 0<gy<n-
1: its edges are parallel to the Cartesian axes. The correspondence between rectangles in
the input and output images may be chosen afresh for each rectangle but shall remain
constant for each test image. Figure 2 illustrates four of the 64 rectangles, with indicative
displacements of the output, for the case when X =1 280 and Y = 1 024.
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6.2.4.4 Pre-determined test images

There are three test images that are specifically designed to work with the test method 6.2.4.3

so as to allow it to satisfy the test objective 6.2.4.1.

part of any other test within this specification.

As such, they are not suitable for use as

It is required that all of the tests of 6.2.4.4 and 6.2.4.5 shall be passed on test images 1, 2,
and on at least three examples of test image 3.

6.2.4.4.1 Test image 1

This
0, g
band
and
comy

The
widtH

The
grea
the |

shall consist of overlaid horizontal and vertical bands ofred (r=1,¢g=0, b =0), gree
= 1,5 =0,), blue (r=0,g=0,b=1,) and black (» =0, g =0, b = 0)./ The.colours-g
s shall be a repeating sequence of red, fixed-width black, green, fi -Wi black,

ly with Table 5.

Table 5 — Intersection colours of test images

Horizontal red green blue ck
paN

red red greeR ))I/e,\ \@d
sroon | | gtenS il ) grom
blue Yed N dteen \[“bhe | Jblue

widths of thé
er than the wald

bftmost edge o

be th

wher

6.2.4.4.2

This al totgst image 1 except that the expressions for the widths of the ve
and horizontak¥ariable-width black bands shall be:

05 # | cos(2nx/X) «X/20| and 0,5 +|cos(2my/Y)+Y/15| respectively.

h (r =
f the
blue
shall

inble-

at is
ate of
shall
1Y/15]

rtical

6.2.4.4.3 Test image 3

This shall consist of a palettized, pseudo-random collection of pixels having various colours.
Each image shall be generated by the following algorithm.

a

b

Cc

d

) Pseudo-randomly select a value for 7 such that 7 is a real number on the int
=g <I</

erval

) For each of the variables p, y and g pseudo- randomlg/ allocate one of the probabilities

0,78, 0,16, 0,04 and 0,02 to each of the numbers /8, /s, /8 and /8

) For each pixel in the image, pseudo-randomly select a value for each of p, y and g,

with the allocated probabilities, from the numbers s, 3ls, °lg and /s.

) Foreach pixelsetr=7+p, g=71+ yandb=1+p.
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6.2.4.5 Colour errors

6.2.4.5.1 Test method

For every pair (i) of input and output pixels, within each input and output rectangle that each

contain («) such pixels, the colour error (Cg) is represented as:

1/2
Ce; = [”(V(in)i ~out)i )2 + V(g(in)i ~ &(out)i )2 + W(b(in)i = b(out)i )2]

where u = 0,089401, v = 0,344569 and w = 0,012996, being the squares of the ITU weightings

for cpnverting RGB values to luminance values.

The ¢olour test metric (7M.) is then: TM, = a_IZCgi
i=1

6.2.4.5.2 Result required

It is fequired that TM, < 0,05 for each of the n* rectangle

6.2.4.6 Positional errors

For @ach of the »n® rectangles of the inpUttest ifma
corrgsponding output rectangle, whose [

Nandcorner Js at p;, g, that was spe
by tHe manufacturer. nesessari he output rectangle that

be a
cified
gave

the smallest value of Tm,. It shall be that which“\pas e tests of 6.2.4.5.
All ppsitional errors are fyhcti SQM ybles j, k, py and g;. The test techpique
is to|consider the pairs_of - ¢’ Where, for each of the n values of k, there

are 7{ sets of j,p; and, { 2 V2 f i/there are n sets of k,q;.

position errors.

The |j,p; set d ' al pqsitign errors and the kg set defines any ve

rtical
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Input image
y
1,0
— ] =
k =
| x =4/8
y =7/8
F—=F
| k =
0.5 x =7/8
j =
— k =3
x =1/8
— y =3/8
0,0 I
x 0,0
|
J 0

PO,
1,0 /\ N

AR\,
/ i« =3,988
Qjk =6,992
X =3,988/8
< b y =6,992/8
P =7
4 —&5 Qi =4,984
N X =7/8
\;> y =4,984/8
Pjk =1,006 Pjk =4,013
— gk =3 i =3,008
X =1,006/8 X =4,013/8
4y =38 y =3,008/8
0— 00 I T
x 0,0 0,5 1,0
| | | ! | !
P 4 7

Figure 2 — Comparison of images
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6.2.4.6.1 Horizontal position errors
6.2.4.6.1.1 Test method

For each of the n values of k, there will a row of rectangles on the input image each of whose
left-hand edges are defined by the n possible values of j. For convenience and consistency of
notation, seti =j, x =j/n and y = p;/n.

If there are no positional errors then y; = x; for all i, in terms of a linear equation y; = mx + ¢,
where m = 1 and ¢ = 0. That will not be the case if there are horizontal positional errors. In
that case there will be a best-fit line, of form y = mx + ¢, that has some of the data points lying
off thetre—The-tes ire—ts—to—settimitsonthe—vattes—c afrdl o-Hmittrearoffsets
and $calings) and also on the amount by which data points can be displa ine (to
limit hon-linearities).

The possible errors are that the image can be scaled by some ¢
somg constant (¢ # 0) or displaced by different amounts at differg

bt by

Whefe y = mx + c is the best-fit line, there will be n values of
Xe, = |mxi +c—xi|

The X linearity test metric TM, is the méan val Il Xg; w@e 0si=j<n-1

6.2.4.6.1.2 Required re

It is [required thaj~0,
rectgngles inde ‘@

It is required that 7 j of the n rows of rectangles indexed by k.

at -0,01 < ¢ < 0,01 for each of the n rows of

In addition d bexundesirable to have any discontinuities within the imagej it is

X)) — WX+ C — y,-H)\ < 0,005 for all values of i,0<i=;<n-2.

6.2 j.ﬁ.z
6.2.4.6,21 Test method

For each of the n values of j, there will be a row of rectangles on the nput image each of
whose bottom edges are defined by the n possible values of k. For convenience and
consistency of notation, seti =k, x =k/n and y = g;i/n.

Hereafter, the analysis and method of test is the same as that used for horizontal errors.

If there are no positional errors then y;, = x; for all i, in terms of a linear equation y, = mx + ¢,
where m =1 and ¢ = 0. That will not be the case if there are vertical positional errors. In that
case there will be a best-fit line, of form y = mx + ¢, that has some of the data points lying off
the line. The test technique is to set limits on the values of m and ¢ (to limit linear offsets and
scalings) and also on the amount by which data points can displaced from the line (to limit
non-linearities).
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The possible errors are that the image can be scaled by some constant (m = 1), offset by
some constant (¢ # 0) or displaced by different amounts at different parts of the image
(m;# my or ¢; # ¢y for all i).

Where y = mx + c is the best-fit line, there will be n values of y,; that have a vertical error;
Ye, = |mx, +c—yl.|

The Y linearity test metric TM, is the mean value of all Ye; where 0 <i=k<n - 1.

n—1
T™M,=n"') Ye,

i=0

6.2.4.6.2.2 Required result

It is frequired that 0,99 < m + ¢ <1,01 and that -0,01 < ¢ < 6,01
rectangles indexed by ;.

th columps of

It is fequired that TM, < 0,002 for each of the n colu

In addition, because it would be undesi

@ntm ities within the image} it is
requfred that| (mx;+c—y) = (mx; ., +c

forcall valugs of i, 0 <i=k<n-2
NOTH For clarity, the discontinuity expression j
6.2.].7 Subjective evaluation

6.2.

A sqries of images, f 5 Q ~o~o with any part of the IEC 60936 series,| and
consjstent with A@ insluding 8 ] all groups of isolated pixels, shall be recofded.
Thesge shall be plagye i e original images. A competent person shdll be
called upon to comp§ e recorded images.

7.1 Test method

6.2.4.7.2

It is required Y AN Ssional opinion of the competent person, the original and the
recorded\imaygeys axe<ddentical with regard to all operational respects.

6.2.5
(See|4.6¢)

6.2.5.1 Test method

Present the AIS IEC 61162 message type “VDM - AIS VHF data link message” in a single AIS
frame, simulating 90 % load on the VDL.

Record the data for 30 min. During the recording, generate an ALR sentence by causing one
of the conditions described in IEC 61993-2, 6.10.2.2, Table 2.

During the recording, generate a TXT sentence by causing one of the conditions described in
IEC 61993-2, 6.10.3.3, Table 3.

Replay the data.
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6.2.5.2 Required results

Verify that all VDM messages were recorded and time correlated with sensor and audio data.
Verify that the TXT and ALR messages were recorded.

In the case of “VDO - AIS VHF data link own-vessel report” messages being recorded, verify
that these are additional to the recording of date/time, position, heading and speed according
to the requirements of 4.6.1 to 4.6.4.

6.2.6__Other items
(See|4.6.9t0 4.6.17.)

6.2.6.1 Test method

The fest method and result required is identical in all the items in 6.2.6.

Present the data, item by item, conforming to the format ifiedyi g to the| port
designated for the specific item. The data shall be preser A er than once per
secohd and changed at a rate less than once per sec > S he data for 30| min.
Replay the data.

6.2..2 Result required

It is fequired that all the changed data s G d at a rate of at least oncp per
seconpd.

6.2.7 Interfaces
(See|4.3.6.)

The manufacturer shal

9,

interfaces meet the requirements of 4.3.6.

egyan
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Annex A
(informative)

IEC 61162 sentence formats

Table A.1 — References in this standard

Parameter to be recorded Clause(s) Sentence format $--*** Notes
Date and time 4.6.1 ZDA
Shipre-pesitierand-datum—used 4-6-2 SNS—anrd-BDFM
Spe¢d (water and/or ground) 4.6.3 VBW /\
Headling (true) 4.6.4 HDT

AN
Headling (magnetic) 4.6.4 HDG A\ \\
\

AIS + VHF data-link message 4.6.8 VDM

AIS | VHF data-link own-vessel | 4.6.8 VDO \ \)
message /\ NC

Depth (echo sounder) 4.6.10 DPT )
Alarins 4.6.11 AR [ \

Rudgler order/response manual 4.6.12 R§A—\\ )/ A Nofte 1
Ruddger order/response automatic |4.6.12 /\ /14% a}dVHT(D U ‘\/’

Engine order/response 4.6.13 M a\QXDK / Notes 1 and 2
Hull jopenings, watertight doors 4.6.14 & 4/67% >‘D\R Note 2

Accglerations and hull stress 4.6.16 \ C\&DR\QW Note 2

Wind speed and direction < %\6(7\\ NM}VV‘\ >
N
(@RN

VDR| alarm output [\ $VR})LR Note 3

NOTIE 1 The currentspectification ahﬁ’}do not have fields for ‘order’, only ‘response’.
NOT[E 2 The tabln i rrewt’ specification for XDR does not specifically include
thesg uses.

NOT[E 3 Thereis n irement to send alarm messages. If, as an option, such messages
are gent, then the approgpriaie senien tis ALR.
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