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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 1: Voyage data recorder (VDR) —
Performance requirements, methods of testing
and required test results

FOREWORD

1) The Ipternational Electrotechnical Commission (IEC) is a worldwide orgapization i comprising all
nation | S international co-
operafi his end and in
additign to other activities, S 3 nical Reports,
Publidy Available SpeC|f|cat|ons (PAS) and Guides (hereafter refe ed £ i ir preparation is
entrudted to technical committees; any IEC National Committeg”i S i t gy participate in
this pfeparatory work. International, \ h the IEC also
partic grdization (ISO)

in accprdance with conditions determined by agreement e

2) The fe¢rmal decisions or agreements of IE , @n international
consehsus of opinion on the relevant subjests si ¢ echdi i i m all interested
IEC Nptional Committees.

IEC National
tontent of IEC
ed or for any

3) IEC Rublications have the form of reconfmendation

Comnlittees in that sense. While all reagonabfe~efforts
Publigations is accurate, | cannot be\ held
misinterpretation by any end

4) In or y C Publications
transp i 0l e i ignal and regional publications. Any divergen¢e between any
IEC Ppblicati eSpandi ional or regional publication shall be clearly indicated in the |atter.

5) IEC pfovi ) i ( indicate Wg/approval and cannot be rendered responsible for|any equipment
declared to be in torfformi i 3 3

6) Allus

7) No lig its difectors, employees, servants or agents including individupl experts and
memb ittees and IEC National Committees for any personal injury, property damage or other
dama whether dlrect or |nd|rect or for costs (including Iegal fees) and expenses arising
out of

8) Attent i 8 S ormative references cited in this publication. Use of the referenced [publications is
indisppnsa

9) Attent bject of patent
rights

Internatiomat—Standard tEC61996-tas been prepared by tECtechnicat committeg 80: Maritime

navigation and radiocommunication equipment and systems.

This first edition cancels and replaces IEC 61996 published in 2000 and constitutes a technical
revision. A new requirement has been added to 4.3.5 for an interface to be used for downloading
the stored data to an external computer. This is defined in Annex C which is derived from
amendments published by the IMO in resolution MSC.214(81). An optional LAN interface for
connection to radar has been added in 5.8. Some corrections to the text have also been made.
Subclause 4.3.5 (Assessment of final recording medium) has been renumbered as 4.3.4.2 and
subclause 4.3.6 (Interfaces) has been renumbered as 4.3.5.
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The text of this standard is based on the following documents:

CDV Report on voting
80/470/CDV 80/499/RVC

Full information on the voting for the approval of this standard can be found in the report on voting
indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list all parts of the a
radiocommunication equipment
found on the IEC website.

avigation and
DR), can be

The committee has decided that the contents of this publicatig i ?ed until the
maintenfance result date indicated on the IEC web site under : e.i in the data
related {o the specific publication. At this date, the publication

* reconfirmed,

* withdrawn,

* replaced by a revised edition, or
+ amepded.

A bilinglial version of this publication may
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MARITIME NAVIGATION AND RADIOCOMMUNICATION
EQUIPMENT AND SYSTEMS -
SHIPBORNE VOYAGE DATA RECORDER (VDR) -

Part 1: Voyage data recorder (VDR) —
Performance requirements, methods of testing
and required test results

1 Scope

This part of IEC 61996 specifies the minimum performance requirefgents\techui }racteristics
and methods of testing, and required test results, for shipborre \oya brder (VDR)
installatjons as required by Chapter V of the International Copnventiqr-fo Life at Sea
(SOLASY), as amended. It takes account of IMO resolufion X pciated with

IEC 60945. When a requirement in this standard is differen
standargl takes precedence.

ement in this

This standard incorporates the applicable part ded in IMO

Resolutjons A.861(20) and MSC.214(8

NOTE A
Resolutio

olution A.861, is printed in|italics, and the
are indicated in brackets.

2 Noi

The foll indispensable for the application of this dogcument. For
dated rg 5 i ited applies. For undated references, the latest gdition of the

refereng

IEC 60068-2-27:198 wirommentaltesting — Part 2: Tests — Test Ea and guidance: Shock

IEC 60268-16 stem equipment — Part 16: Objective rating of speech| intelligibility
by speeghNrah y

itime navigation and radiocommunication equipment and systems — General

requirements + Methods of testing and required test results

IEC 61097-Z, Global maritime disiress and sarety 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, methods of
testing and required test results

IEC 61162-1, Maritime navigation and radiocommunication equipment and systems — Digital
interfaces — Part 1: Single talker and multiple listeners

IEC 61162-2, Maritime navigation and radiocommunication equipment and systems — Digital
interfaces — Part 2: Single talker and multiple listeners, high-speed transmission

IEC 61260:1995, Electroacoustics — Octave-band and fractional-octave-band filters
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IEC 61672-1:2002, Electroacoustics — Sound level meters — Part 1. Specifications
IMO A.658(16): Use and fitting of retro-reflective materials on life-saving appliances

IMO A.662(16): Performance standards for float-free release and activation arrangements for
emergency radio equipment

IMO A.694(17): General requirements for shipborne radio equipment forming part of the Global
maritime distress and safety system (GMDSS) and for electronic navigational aids

IMO A.810(19): Performance standards for float-free satellite emergency position-indicating radio
beaconsA{ERIRBs)-operating-or<406-hHz

IMO A.830(19): Code on alarms and indicators

IMO A.8§61(20): Performance standards for shipborne voyédgs
A.689:1P91, Testing of life saving appliances

corders’| (VDRs)IMO

IMO MYC.214(81): Annex 1: Amendments to the recommens srformance dtandards for
shipborme voyage data recorders (VDRs) (Resolution A.

IMO:1974, International Convention for

ITU-R M.633-1:1990, Transmission cha bn-indicating
radiobeacon (satellite EPIRB) system gp j ( gh_a low polar-orbiting satellite slystem in the
406 MHk band

Eurocaq: ED56A Amend (MOPS) for
cockpit yoice recorder pystenm

VESA:1 fandard 1.0,
Revisio

SAE AS e — Minimum
perform

3 Tem and abbreviations
3.1

3.1.1

activation-o itable rm

mutable audible alarm and persistent visual indication, given according to the requirements of
A.830, but with an audible level in the range of 55 dBA — 65 dBA

3.1.2

bridge work station

position at which a person is expected to be when performing one of the normal bridge duties at, for
example, the following work stations:

e centre line conning
e bridge wing(s)

e main radar

e chart table

e helmsman

e communication
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3.1.3
data

any item of information received by the VDR for recording, including numerical values, text and
audio or radar signals, except where specifically stated or the context dictates otherwise

3.1.4

dedicated reserve power source (A.861/4.5)
secondary battery, with suitable automatic charging arrangements, dedicated solely to the VDR, of
sufficient capacity to operate it as required by 4.5.3

3.1.5

final recording medium (A.861/4.3)

(FRM)
item of
recover

3.1.6

playbadk equipment (A.861/4.4)

equipmént, compatible with the recording medium and the {orma &Y ing recordin
for recoyvering the data. It includes also the display or 9 - g and sof
appropriate to the original data source equipment. Pla 8q Ul 's not normally

a ship and is not regarded as part of a VDR within this st

3.1.7

recorddr (A.861/4.1)

(VDR)

complete system, including any item

$ required
processfng and encoding the data, the \final resording ¥
dedicatgd reserve power 8

3.1.8
resolut
smalles

3.1.9

sensor
any uni
recorde

3.2 Abbrevia

hardware on which the data is recorded such that access to it wowld N
bd and played back by use of suitable equipment

face with the sources of inf
dium in its capsule, the powe

O
-

on
detectc &

A.861/4.

which the VDR is connected and from which it obtain

e data to be

g, employed
fware that is
installed on

ut data, for
r supply and

s data to be

ALR 61962 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

EUT Equipment under test

GMDSS Global maritime distress and safety system

GNS IEC 61162 sentence: GNSS fix data

GNSS Global navigation satellite system

HTC IEC 61162 sentence: Heading/track control command
HTD IEC 61162 sentence: Heading/track control data
HDG IEC 61162 sentence: Magnetic compass heading
HDT IEC 61162 sentence: True heading

IMO International Maritime Organization
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INS
ITU
MWV
oow
ROV
RPM
RSA
SAR
SENC

-10 - 61996-1 © IEC:

Integrated navigation system

International Telecommunication Union

IEC 61162 sentence: Wind speed and angle
Officer of the Watch

Remotely operated vehicle

IEC 61162 sentence: Revolutions per minute
IEC 61162 sentence: Rudder sense angle
Search and rescue

System electronic navigation chart

2007(E)

SINAD
STI
TXT
utcC
VHF
VBW
XDR
ZDA

NOTE F

4 Pernformance requirements

41 G

Perform
paragra

4.2 P
(A.861/1)

The pun

form, of]i

vessel

Informa
shipowrn
of the in

Signal to noise and distortion

Sound transmission index

IEC 61162 sentence: Text message
Coordinated universal time

Very high frequency

IEC 61162 sentence: Dual ground water

IEC 61162 sentence: Transducer meag
IEC 61162 sentence: Time and da

br IEC 61162 sentences, see Annex 4

eneral

ance requirem se are specified by reference to th
bhs of IMO Res

urpose

ose 0 . ecorder (VDR) is to maintain a store, in a secure an
info e position, movement, physical status, command ang

ading up to, and following, an incident having an imp
VDR shall be made available to both the Administrat

cident,

e numbered

d retrievable
control of a
act thereon.
jon and the
the cause(s)

4.3 Operational requirements

(A.861/5)

4.3.1

Design and construction

(A.861/5.1.4)

The design and construction, which shall be in accordance with the requirements of resolution
A.694(17) and international standards acceptable to the International Maritime Organization (IMO),
shall take special account of the requirements for data security and continuity of operation as

detailed

in 4.4 and 4.5.
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4.3.2 Maintenance of sequential records

(A.861/5.1.1)

The VDR shall continuously maintain sequential records of pre-selected data items relating to the
status and output of the ship's equipment, and command and control of the ship, referred to in 4.6.

4.3.3 Co-relation in date and time

(A.861/5.1.2, 5.4.1)

To permit subsequent analysis of factors surrounding an incident, the method of recording shall
ensure that the various data items can be co-related in date and time dur//g\p/ayback on suitable

equipment.

The recprding method shall be such that the timing of all recorded
playback with a resolution sufficient to reconstruct the history of an i

4.3.4 Protective capsule

(A.861/5.1.3)
4.3.4.1 Type of protective capsule

The fina
to rem
automati

., The capsule may
may be designed

4.3.4.2

NOTE Thi

be prov
the storpge me

5coi in iga rto determine, prior to an attempted rep
stored data may@>

4.3.4.3

(A.861/5.1.3.

The cap be.capakle of being accessed following an incident but secure agains

The capsule-shall en
accessible’by standa

lose the final recording medium. The final recording medium
rd operating procedures during normal ship operations.

b derived on

® 4.6.1).

be designed
to float free

,|means shall

lay, whether
rvival of the

t tampering

shall not be

A means shall be provided to retrieve stored information via an external device without opening the

protective capsule.

4.3.4.4 Recovery

(A.861/5.1.3.2)

The capsule shall maximise the probability of survival and recovery of the final recorded data after

any incident (see 5.2).

4.3.4.5 Structure of the capsule

The capsule containing the final recording medium shall be designed to be installed on

the external

deck of the vessel. It may be designed to remain fixed to the ship in all circumstances.

Alternatively, it may be designed to float free automatically if the ship sinks (see 5.2).
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The capsule shall be designed to protect the stored data against the following (see 5.2):

e shock;
e penetration;
o fire;

e deep-sea pressure and immersion.

4.3.4.6 Visibility and marking

(A.861/5.1.3.3)

The ca ; ; range
colour, marked with retro-reflective materials that comply with the releva of IMO
A.658 apd marked with the legend:

“VOYAGE DATA RECORDER - DO NOQP

REPORT TO AUTHORITIES

4.3.4.7 Location
(A.861/5.1.3.4)
The capsule shall be fitted with an appropriate ¢
Both fixed and float free designs shall e case of a

protectiye capsule intended for float-free © transmitter,

and a light (see 5.2).

4.3.5 Interfaces
(A.861/7)
NOTE This subcls
4.3.51 Compliah

Interfac
interfac

gquired shall be in accordance with the relevant |international
gries, where possible (see Annex A).

The int idge andio, communications audio and radar are defined in 5.6.1, 5.7.1 and

Any intgrface units Which may be required to convert non-IEC 61162 signals, shall copform to the
requirerhentsof IEC 60945,

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 VDR system develops faults.

NOTE No loss of steering or propulsion is allowed.

4.3.5.2 Data interface

The VDR shall provide an interface for downloading the stored data to an external computer (see
Annex C).

4.4 Data selection and security

(A.861/5.1.4)
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4.4.1 Selection of data items
(A.861/5.2.1)

The minimum selections of operational data items to be recorded by the VDR are specified in 4.6.
Optionally, additional items may be recorded provided that the requirements for the recording and
storage of the specified selections are not compromised.

4.4.2 Configuration data

In addition to the operational data referred to in 4.4.1, a data block defining the configuration of the

VDR and the sensors to which it is connected shall be written into the final recording medium during

commissioning of the VDR. This configuration data shall be permanently—retained in the final

recording medium and protected from modification other than by a duly au horiséd\T on following
lockish

any change to the configuration. Any change to the configuration of thj all not affect
the recdrding of the mandatory items.

The follpwing system configuration information and data souregé ide uded in this

data block:

typel approval authority and reference;
IMO| vessel identification number;

)
)
c) softyare version(s) used;
) autdmatic insertion of date and ti
)

mi0|]ophone locations, recording portallosat gharacter identification|for example

M1,|M2, etc.);

NOTE T

f)  VHH communications& Lo P installation(s) and recording pagrt allocation,
and|ID (two character identificati - 1, V2, etc.);

Zparated.

g) Radpr — which dis ) nected (at which channel), and ID (two character
identification exsg ;

h) datg and time<>

i) ship

j) othd ' ini  for all data required by IMO A.861(20) 5.4:
i ich ipment is supplying the data;

i, i tificatiogaof the\sentence (IEC 61162) which is carrying the information (see| Annex A for

Q)

iii. i d as\ proprietary sentences according to IEC 61162 (for exampl¢ containing
qonverted alogue or discrete signals), information to include the locgtion of the
ipfermation within the sentence and the specification of the relations between sensor values
(RPM, rudder angles, state of alarm or indicator, etc.) and received values.

4.4.3 Resistance to tampering
(A.861/5.2.2)

The equipment shall be so designed that, as far as is practical, it is not possible to tamper 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.

4.4.4 Recording integrity
(A.861/5.2.3)

The recording method shall be such that each item of the recorded data is checked for integrity, i.e.
it is identical to the data being received, and an alarm given if a non-correctable error is detected
according to IMO A.830(19) but with an audible level in the range of 55 dBA - 65 dBA.
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The VDR shall automatically continuously monitor the following (see 6.1.10):

Y

power supply;

(=}

bit error rate;

)

)
) record function;
)
)

o

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 (peration

4.5.1 Recording and saving of data
(A.861/6)

The uni
recorde

sure that the
, With minimal

interrupti sule.

a) Cong

b) The ‘ r more than
10 min during the saving process. The da a P i f i i shall not be
eraged.

c) Thel|data saved shall b ~ re that it is identical to the rgcorded data
on the final recording ¢ v faj

d) When the saving process i S i gnsfer of this
datgq set to anothe S iceM 0 idents to be

saved. Q
NOTE “daving process’ me

set shall e protected gda

. A saved data

4.5.2

(A.861/5.3.

To ens ~, g capable of
operatin the ship's emergency source of electrical power. Whenever electrical power is
availablg the-\VVD operate, except as permitted in 4.5.4 (see 6.1.15).

4.5.3 Dedicatedreserve powersource
(A.861/5.3.2)

If the ship's emergency source of electrical power supply fails, the VDR shall continue to record
bridge audio (see 4.6.5) from a dedicated reserve source of power for a period of 2 h. At the end of
this 2 h period all recording shall cease automatically.

4.5.4 Recording period and duration

(A.861/5.3.3)
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.
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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;

c) upon request by an investigation authority, for example after the vessel had been involved in a marine incident.
4.6 Data items to be recorded

(A.861/5.4)

4.6.1 Date and time

(A.861/5.4.1)

Date and time referenced to UTC, shall be obtained from a sourc
example, an EPFS or radio time signal) if available, or from an interng
The recprding shall indicate which source is in use. The recording
timing df all other recorded data items can be derived on playba
reconstiuct the history of the incident in detail, not worse than 1

ce per hour.
BCh that the
sufficient to

4.6.2 Ship’s position

(A.861/5.4.2)
Latitudegl and longitude, and the datum used, s & i S or INS if
available. The recording shall ensurg’ the 1t tus” of the source can always be

determined on playback. The ship’s pb
resolutign of 0,000 1 min of arc.

he recorded,/as available on the ghip, up to a

4.6.3 Speed
(A.861/5.4.3)

nal in either
m the ship’s

Speed through the ws

case, ap availabte™qn
designated speed s

on the ship,
up to a fesolution of
4.6.4
(A.861/5.4.
As indid available on
the ship|

4.6.5 Bridge audio

(A.861/5.4.5)

One or more microphones positioned on the bridge shall be placed, such that conversation at or
near the conning stations, radar displays, chart tables eftc., (i.e. at work stations as defined in 3.1.9)
may be adequately recorded. As far as is practicable, the positioning of microphones shall also
capture the input and output of intercom, public address systems and the audible alarms on the
bridge (bridge mounted equipment) (see 5.6 for technical characteristics).

The audio signals at all 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.
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4.6.6 Communications audio
(A.861/5.4.6)

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
(A.861/5.4.7)

This shg
records
the timdg

ations which
that radar at
ens, electronic

plotting |[symbols, radar maps, whatever parts of the SENC or othé i yr map that
were sdlected, the voyage plan, navigational data, navigational a status data
that wene visible on the display. The recording method shall be §uchthga 8 ek, it is possible

to presént a faithful replica of the entire radar display thatw bf recording,
albeit within the limitations of any bandwidth compression_tethi ‘ ential to the
working|of the VDR (see 5.8).

4.6.8 Echo sounder

(A.861/5.4.8)

This shall include depth under keel, up 1o\
scale cyrrently being displayed and othg

of 0, as available on the ship. The depth
an shall be recorded where aviailable.

4.6.9 Main alarms
(A.861/5.4.9)

This sh{

The status of all 2 ' i i d as a data
parame i ;

4.6.10

(A.861/5.3

Both ru rder and response angles shall be recorded up to a resolution of 1° as gvailable and
permittgd ,on_the “shj ghall also be
recorded:

4.6.11 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) rom (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 rpm and pitch shall be recorded up to a resolution of 1°.

4.6.12 Hull openings (doors) status

(A.861/5.4.12)

This shall include all IMO mandatory status information required to be displayed on the bridge.
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4.6.13 Watertight and fire door status

(A.861/5.4.13)

This shall include all IMO mandatory status information required to be displayed on the bridge.

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

Where a ship is fitted with IMO mandated hull stress and response monitoring equipment, all the
data items that have been pre-selected within that equipment and are available shall be recorded.

4.6.15 | Wind speed and direction

(A.861/5.4.15)

This shall be applicable where a ship is fitted with a suitable sg %r true wind

speed and direction may be recorded, but an indication of whic

5 Teghnical characteristics

5.1 Clo-relation in date and time
(A.861/5.1.2/5.4.1)

To ensyre that relative timings can be de i i ution of 0,1 s, all datd items shall,
when sgmpled by the VDR, be recorded with a tixge derived from a VDR system ¢lock with an
resolutign of 0,05 s. The drift of this sys tem@ not more than 1 sin 1 h.

5.2 Plarticular design re Q oxthe pr

Where @ float-free rel e 8 i ed, it shall comply with the relevant reqpirements of
IMO Resgolution @z

Any flogt-free releass chan INg€ inhibited automatically if the protective capstlile has been
subjectsq 3 [ 9 evere than the fire protection of the radio transmission device
required

Both flo e\and fixed designs shall have a release mechanism to facilitate recovery|under water
both by i otely operated vehicle (ROV). Possible items to be considered are:

a) the

b) releaselevers; or

se of Dreak-away bolts;

c) twist lock.

To ensure that the capsule may be retrieved safely after release, suitable large pad eyes or handles
should be incorporated.

NOTE It should be borne in mind that the manipulator jaws of typical underwater recovery machines have a maximum
opening of only 300 mm, a gripping force limit of about 1 kN, and a pulling force limit of about 500 N.

5.3 Location beacon(s) for the protective capsule

These shall include an acoustic underwater beacon operating in the frequency band of
25 kHz to 50 kHz with a battery life of at least 30 days, which shall meet SAE AS 8045.

In the case of a protective capsule intended for float-free operation, it shall also have a suitable
radio transmitter, complying with appropriate international resolutions and recommendations, to
transmit signals suitable for location purposes, for example, IMO A.810, IMO A.812, ITU-R M.632-3
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and ITU-R M.633-1. It shall also have a light conforming to the appropriate requirements of IMO
A.689. The battery life for both the radio and light functions shall be at least seven days.

The buoyancy characteristics of a float-free protective capsule shall ensure that the radio antenna
will radiate an essentially hemispherical and vertically polarised signal. The float-free protective
capsule shall be designed in such a way that a usable signal is provided in, at least, open sea
state 7 (equivalent to Beaufort wind-scale 10).

5.4  Survivability of recorded data

5.4.1 Long-term retention under normal conditions

The fina i f i ] 3 period ¢ ast two years,
following termmatlon of recordmg, under operatlonal and storage co |t|ons spedified by the

equmnt manufacturer. Consideration should be given to the dis#ibution B within the
recording medium.

5.4.2 Survival following an incident

The cagsule shall be designed to ensure that the data heldA 8 fi i jum, shall be
retrievedl without loss after it has been subjected to the follow | :
a) Shogk

A hglf sine-wave pulse of 50 g, with a d S ifi in Clause 11 of
IEC 60068-2-27.

b) Pengtration

A mass of 250 kg with a pin of 100 r
5.3.2b of ED56A.

c) Fire

g specified in

A loy temperature fj
A high temperature]
d) Deep-sea pr

Immiersion in s ,|as specified

5.5.1
The foll

a) Sitin
The prni‘nr\fi\/n PQpQII'n shall be sited in the \/ir\inify of the hrir{gn on-the external deck area of the
vessel so as to maximise the probability of its survival and recovery following an incident. The

capsule shall be positioned clear of rigging and other potential obstructions and as near to the
centreline of the ship as practically possible.

Criteria to be considered when assessing the optimum position shall include but not be limited
to the following.

1) Separation from fuel or other potential fire sources.

2) Separation from probable sources of mechanical damage.

3) Operational environment for continued serviceability.

4) Accessibility for copying of recorded data and for routine maintenance.

5) Facilitation of underwater removal and retrieval by both divers and ROVs. There shall be a

clear unobstructed space in the vicinity of the capsule to allow an ROV or diver to work.
6) In the case of float-free configuration, minimisation of the risk of obstruction after release.
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b) Siting of microphones.

c) Siting of all other components of the VDR configuration.

d) Entering and updating the static configuration data of 4.4.1.
e) The requirement for interface units to comply with 4.3.5.

5.5.2 Operation and maintenance manual

The manual shall include the following:

a) instructions on normal operation of the VDR,;

b) ins i

c) insfructions on the action to be taken following the activation of any

d) inst hese should
be >r or on the
VD

e) maintenance tasks required to ensure the serviceability ! iness of the
VD ént insts sensors or
trarjsducers where the serviceability or accuracy undetected.
Thg maintenance tasks to be performed shal by requiring
apgropriate functional and calibration checks at suitdbl

5.5.3 Information for use by an i

The follpwing shall be available:

a) instructions to enable an investigation authori
equipment required for yetrieval of rcor

b) deta

nufacture any special tools|or interface

actigns to befpoHowed Yor'data retrieval from an undamaged protective

caps
c) deta capsule that
has
d) software and in ' ire bd data (see
Anng¢x C)
5.6
5.6.1
The midrophenes\ formi i i i of the VDR.
The for anufacturer.
Howeve plug/socket
combin

5.6.2 Reference signal

The manufacturer shall declare a reference signal, for each microphone input, at the electrical input
port of the VDR. This shall be defined as a 1 kHz sinusoid at the maximum level for which the
equipment is designed to meet this performance specification.

5.6.3 Audio frequency response

Signal levels of both 6 dB and 45 dB below the reference signal level, shall be applied to every
bridge area microphone input port in turn, With the frequency swept continuously at a rate not
exceeding 0,1 octaves per second, over the range of 150 Hz to 6 000 Hz, the level of signal
recovered from the VDR shall not vary by more than a total range of 6 dB, on playback. Any other
microphone input ports shall have no signals applied at this time.
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5.6.4 Quality index

The quality of the recording shall be established for single and multiple microphone inputs.

5.6.4.1 Single microphone

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 0,85 (see IEC 60268-16), with no signal being
simultaneously applied to other microphone ports.

5.6.4.2 Multiple microphones

The qudlity of the recording for each of the bridge area microphone port all be estaflished at the
electrical equivalent level of 75 dBA. This shall not be less than tha p the quality
value for the speech transmission index of 0,60 (see IEC 60268-16) ¥ §nicrophone
ports hgving inputs at the electrically equivalent level of 65 dBA.

5.6.4.3 Audio noise level - signal to no signal

With ng signal applied to any bridge area microphone = uced signal gt any replay
output ghall be at least 48 dB below the output leve i ; produced by ah input level
equal tq the reference signal level. This requireme stgss the frequehcy band as
defined|in 5.6.3 with the inputs both he above signal fo no signal
performpnce shall be met in the presg ' t sighals and also at the reference

signal Igvel.

5.6.5

With all|other input ports <except i ircuited, i to noise and
distortion (SINAD) rati 3 0 in 5.6.3 and
with input levels in the for all input

ports.

ommunic;t'

The audi
requirer

57 G
5.7.1

ce with the
g plug/socket

5 defined as

0775Vrms

5.7.3 Audio frequency response

With a signal level 6 dB below the reference signal level applied to the VHF radio communications
input port of the VDR and with its frequency continuously swept at a rate not exceeding
0,1 octaves per second over the range of 150 Hz to 3 500 Hz, the level of the signal recovered from
the VDR on playback shall not vary by more than 6 dB.

5.7.4 Quality index

The quality of the recording for the VHF radio communications port shall be established and shall
not be less than that corresponding to the quality value for the speech transmission index of 0,75
(see IEC 60268-16).
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5.7.5 Audio noise level — signal to no signal

With no signal applied to a VHF radio communications port, the reproduced signal shall be at least
48 dB below the output level produced by an input equal to the reference signal level. This
requirement shall be met across the frequency band as defined in 5.7.3 with the input port 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.

5.7.6 Audio noise level — 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 level.

5.8 Radar data — post-display selection

5.8.1 Input interface
5.8.1.1 Source and acquisition
5.8.1.1.1 Buffered radar display video output

The VDR shall be capable of being connected to a b
whose ifnage it is to record.

put from the rfadar display

5.8.1.1.2 LAN radar display videg

The VDR may optionally be capable o i i he radar for

receivin
5.8.1.1.
The VD e dedicated
buffered acquired at
intervald
5.8.1.2
The VD e\ requifements of 6.2.4 with buffered outputs meeting the electrical
specificati gving screen
resolutid 85 Hz and 1
600 x 1

5.8.1.3

Optionalhyrthe 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 used to generate the
image screen.

5.8.2 Image outputs
5.8.2.1 Format and resolution

When used with playback equipment specified by the manufacturer, the resolution of the output
image shall be equal to or greater than the resolution of the image input. The specified playback
equipment shall have an output meeting VESA DMTS, and a digital output meeting the
requirements of 6.2.4.2.
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5.8.2.2 Fidelity
The recording shall be subjectively lossless, as determined by the objective tests described
in 6.2.4.1 t06.2.4.6. In addition to those objective tests, the screen display on the playback

equipment shall be a subjectively satisfactory facsimile of the original display as determined by the
test described in 6.2.4.7.

6 Methods of testing and required test results

6.1 General

6.1.1 Test setup

6.1.1.1 Equipment under test (EUT)

In this Clause, except where specifically stated otherwise, any refe ui)ment under
test (EYT) shall be interpreted as comprising all the parts a RMconfiguration
including:
) IEC|[61162 listener port(s);
) micophone(s) and associated self-test device;
c) communications audio input(s) unit;

) raddr input unit;

) confrol and display unit(s);

f) the {inal recording medium in its prote
g) powkr supply unit(s);
h) all other item(s) decla:
i) manufacturer’s dogu

The EU[l shall beninsta the test\fasility wsing interconnection and input cabling and methods
represeptative o ‘ i i sidered part
of the E

6.1.1.2

Except r all general
perform be chosen to
exercise comparison
purposes.

e Bridge‘faudio — the maximum number of microphones specified by the manufactyrer shall be
connected to the EUT. Audio signals consisting predominanily of speech at a level of
approximately 75 dBA shall be presented to each microphone. A common loudspeaker may be
used.

e Communications audio — the maximum number of communications audio inputs specified by the
manufacturer shall be connected to the EUT. Audio signals consisting predominantly of speech
at the level specified by the manufacturer shall be presented to each input.

e Radar data — a test signal shall be presented to the EUT.

e |EC 61162 data inputs — a representative data signal consisting of a continuous stream of
appropriate IEC 61162 sentences shall be applied to each IEC 61162 input port. A timed log
shall be kept of the input data to enable comparisons to be made.
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6.1.1.3 Full performance test

The recorded data shall be viewed using the playback equipment (see 6.1.2). Sufficient detailed
examinations shall be made throughout the specified duration of the recording to ensure that
recording was continuous and consistent with the standard input data. Typically, examinations of
30 s duration shall be made on all data channels at intervals of approximately 30 min throughout

the duration of the recording.

6.1.1.4 Performance check

An abbreviated qualitative examination shall be made at least once on each data channel at the
start of the check and then typically of 30 s duration at intervals of approximately 1 h as appropriate

to the individual test

6.1.2 Download and playback equipment

The mahufacturer shall demonstrate to the satisfaction of the te
from the final recording medium (see 4.5.1 and Annex C)
specified in Annex C following the required tests and rep
softwarg. The playback equipment is not to be considered &
softwarg documentation shall be included.

6.1.3 Sequence of tests

data saved

ithin the time
ied playback

the relevant

Except gle EUT but
may be Ority.
6.1.4
The tesfting authority sh s and other
relevant ' ements of 4
and 5, i ified in this Clause. This inspection shall include, but
not be | e result of this inspection shall be statdd in the test
report.
a) Tam
Part
1) 8 ystem shall require the use of tools or keys;
2) ¢ y gontrols or keyboard keys, or any combination of these, shall not affect
3) t ination of\ecdrding shall only be possible by means of a key or other secur¢ method;
4) hall be protected against unauthorised access by use of a password.
b) Marki
c) Location devices (see 4.3.4.7, 5.3).

o

Power source (see 4.5.2).

)
)
)
)

D

Documentation (see 5.5).

6.1.5 Environmental test conditions for normal operation

The special conditions and tests for survival of data after an incident are given in 6.1.13.

The manufacturer shall determine which components of the VDR system will be protected or

exposed, as defined in IEC 60945.

Prior to and after detailed tests, the equipment shall be subjected to a series of performance

checks to demonstrate that it satisfies the relevant requirements of IEC 60945.
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It is important to ensure, either by test in the EUT or separately, that the battery of the dedicated
reserve power source meets the requirements of 4.5.3 and 6.1.7 at the extreme operating
temperatures specified in IEC 60945.

6.1.6 Recording duration
(See 4.5.4)
6.1.6.1 Test method

The equipment shall operate continuously using normal external electrical power, recording test
signals specified in 6.1.1.2 for a duration in excess of 12 h.

6.1.6.2 Required results
By a sefies of performance checks recording shall be demonstrated t continseus\rn compliance
with the|requirements of the appropriate subclauses of 4.5.

6.1.7 Reserve power source

(See 4.5.3)
6.1.7.1 Test method

Whilst ¢perating the EUT using norm
specifiefl in 6.1.1.2 the power shall b
electrica

t signals as
mal external
2d.

6.1.7.2 Required results

emoved. To

A suitabble alarm shall bg
i tknowledged

conserve battery powe
in that period.

The EUT shall ‘ : ' en terminate
automatically in accordanss »5.

performance

After ng
checks
a) the

b) 9h
reco

d by 2 h of

6.1.8 Recharging of reserve source of power

(See 4.5.3)
6.1.8.1 Test method

On completion of the test of 6.1.7, normal external electrical power supply shall be maintained for a
continuous period of 10 h. Test 6.1.7 shall then be repeated.

6.1.8.2 Required results

It shall be demonstrated that the reserve source of power was recharged sufficiently to operate the
equipment for 2 h, as specified in 6.1.7.2.

6.1.9 Brief interruption of electrical power

(See 4.5.2/4.5.3)
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6.1.9.1 Test method

The test of 6.1.7.1 shall be repeated, but normal external electrical power shall be restored after a
period of 3 min instead of 2 h.

6.1.9.2 Required results

The alarm behaviour of 6.1.7.2 shall occur. After normal external electrical power has been
restored it shall then be demonstrated by performance checks that:

a) the VDR resumes normal operation within 1 min after normal restoration of power;

b) atleast 11 h 45 min of recording prior to the power interruption has been retained;

c) recdrding of bridge audio continued during the power interruption.

6.1.10 | System integrity
(See 4.4.3)
For each of the following it shall be demonstrated that a sui

a) Power supply

Whi all be removed.

NOT
b) Recprd function, bit error rate

The hat if thextiest data signals (radar, audio and data) are not
bein , a suitable alarm is activated. The bit
errof rate for digital sig

NOTE To avoid the need tq create ieh in the EUT, it is acceptable for this to|be checked by
examination of documentati

c) Micnophone furcti i
The manufa@ ) \ llvat at least once every 12 h there is an|unobtrusive
acouystic test of atl micrc

6.1.11 [ Mainte

(See 4.3.2

~

The ma
4.3.2.

demonstrate that the VDR maintains sequential records as|required by

6.1.12 | Go-relatiowin date and time

(See 4.3.5/5.1)
6.1.12.1 Test method

The VDR shall record the test data set of 6.1.1.2 for a period of 30 min. This recorded data shall be
replayed.

6.1.12.2 Required results

The time indices of the replayed data shall meet the requirements of 4.3.3 and 5.1.

6.1.13 Design and construction of the protective capsule

(See 4.3.1/4.3.4/5.2)
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Definition of EUT for 6.1.13

For these tests only, any reference to “the EUT” shall mean

O T QO

any

)
)
)
)

(o

in th

the protective capsule, complete with all internal fittings, linings, heat insulators;
the final recording medium, as normally installed inside the capsule;

power supply units or batteries that normally form part of the capsule contents;

e case of a float-free design;

e) the acoustic beacon or a mechanically equivalent dummy;

2007(E)

all mounting hardware and release mechanism(s), including the automatic release mechanism

ted

is used, the

unit.

he deep-sea

requirement

f) the normal electrical or other cable through which data is transferred between the main units of
the YDR and the final recording medium during normal operation.
6.1.13.2 Test data to be pre-loaded into the final recording medit
Test dala signals as specified in 6.1.1.2 shall be recorded for 12
6.1.13.3 Tests and test sequence
The EUT shall be subjected to the tests of 6.1.13.4 to B in the order lis
a) shogk;
b) pengtration;
c) low {emperature fire test;
d) high|temperature fire test;
e) sea-water immersion to test the rel
f) deep-sea immersion.
These tests shall be no
followin
If two E
a), b
a), b
If three
a), and b
As a mjnitnum, the>fire test, the sea-water immersion test (where applicable) and t
immersion:iests shall be conducted on the same EUT,  However it is nota mnndafnry
that a single EUT shall survive the other tests in addition to these.

The deep-sea immersion test can be carried out on the recording medium itself if it can be shown
that the recording medium cannot be damaged as a consequence of collapse of the protective

capsule

6.1.13.4 Shock

The EUT shall be secured to the test rig in accordance with the manufacturer’s normal installation
instructions.

It shall then be subjected to the test requirements of Clause 11 of IEC 60068-2-27, with the
following parameters:

a) pulse shape — half sine;
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b) tolerances — as Figure 2 of Clause 11;
c
d
e

)
) velocity change special case — not applicable;

) transverse motion — not applicable;

) method of mounting — fastened to the testing machine or table using the normal shipboard
installation mounting arrangements specified by the manufacturer;

f) peak acceleration — 50 g, duration of the nominal pulse 11 ms;

g) pre conditioning — nil;

h) initial measurements (see 6.1.3);

i) direction and number of shocks — standard;

j) survigethetonditionsof shock;
k) acceptance and rejection criteria;
[) not applicable;

m) not ajpplicable;

n) not applicable.

6.1.13. Penetration

The EUJ shall be secured to the test rig in accordg cturer’s norm3l installation

instructipns.

The profective capsule shall be subjecte i f b mass used

6.1.13. Fire

60 °C and a
nt 1.

The protective capsul
high te

NOTE |If
battery.

xplosion of the

6.1.13.7

mechanism
It shall be
rvivability of

This teg

the radi

6.1.13.8 “Deep-sea immersion

The protective capsule shall be subjected to the requirements of 5.3.2f of ED56A. Both the 6 000 m
24-hour test described in paragraph 1 and the 3 m 30-day test described in paragraph 2 shall be
carried out.

6.1.13.9 Required results of 6.1.13.4 to 6.1.13.8

After completion of the test sequences, all the release mechanisms shall function according to the
appropriate specifications. Repairs to the final recording medium shall be minimal.

After completion of the tests, the stored data shall be retrieved following the manufacturer’s
instructions, which may include error correcting. Repairs to the final recording medium shall be
minimal. For the purposes of playback, the final recording medium may be removed from the EUT
and installed into standard replay equipment as supplied by the recorder manufacturer. Recordings
shall meet the requirements of the performance test specification as set out 6.1.1.3 with at least
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99 % of the data being recoverable. Thermal, mechanical or corrosive damage to the recording

medium incurred during the test that results in the loss of data, shall constitute a failure.

The under water locator beacon need not survive the fire tests, but shall remain attached to the
protective capsule throughout.

6.1.13.10 Aid(s) to location
(See 5.3)
The acoustic beacon shall be tested for compliance with SAE AS 8045.

ht shall be tested for
, but with a

If the capsule is designed for float-free operation, the radio transmitter and li
complia
required

duration of seven days.

6.1.14 | Selection of data items
(See 4.4.1)

The mapufacturer shall demonstrate that the configuration/data_spetified in\4.4.1 can| be entered,
maintained and retrieved.

6.1.15 | Power source
(See 4.5.2)

It shall he confirmed that the VDR opera gtrical power is applied.

6.2 Data items to be recorded
(See 4.6)
6.2.1 Date/time — ship’s\p
(See 4.6.1/4.6.2/4.6.3/4 6.

6.2.1.1 Test C

The tes{ method

Present rming to the

format $§g ata shall be
presenté per second.
Record

6.2.1.2

All the changed data shalt 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:

a) sweep frequency audio signal generator;
b) audio power meter;

c) frequency counter.


https://iecnorm.com/api/?name=d1aac12243df4ab799c1f46bfd953587

61996-1 © IEC:2007(E) - 29—

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.

Replay the recording and measure the output level and frequency. Determine the level variation
over the frequency band. Repeat for all other area microphone ports.

Repeat the tests with the input set at 45 dB below the reference level.

6.2.2.1.2 Required results

The tes{ 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 follpwing test equipment is required
a) STI pignal generator;

STI pnalyser;
white noise generator;
audi

With all
under tg

r to the port

Replay

6.2.2.2.1.

The tes

6.2.2.2.

(See 5.6.4.

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.

6.2.2.2.2.2 Required results

The test results shall meet the requirements of 5.6.4.2.

6.2.2.3 Audio noise level — signal to no signal for bridge audio

(See 5.6.4.3)
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6.2.2.3.1 Test method

The following test equipment is required:

a) audio signal generator;

b) A-weighted filter to IEC 61672,
c) third octave filters to IEC 61260;
d) audio power meter.

With all other area microphone port inputs short-circuited, 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,

three sgparate out-of-band signals applied. For the out-of-band tests, onnec
to each| port under test and set the input signal to the referencg si
frequengies of 8 kHz, 10 kHz and 12,5 kHz. Replay the recordings me

level in fhe third octave bands. Table 1 is an example for enterigg thi

the third octave bands as a ratio relative to the output for the re

dB. Regord the lowest value in the last row of the table.

microphlone ports.

6.2.2.3.2 Required results

The tes{ results shall meet the requirey

ed, and with
al generator
ct, in turn,
ighted noise
oise level in
bxpressed in
other area



https://iecnorm.com/api/?name=d1aac12243df4ab799c1f46bfd953587

61996-1 © IEC:2007(E) -31-

Table 1 — Bridge audio, signal to no signal measurements

Reference level:

Centre Output A-weighted level relative to reference level
frequency of

third octave dB
band
Out of band at reference level
Hz Open Shorted 8 000 Hz 10 000 Hz 12 500 Hz
200

7/

" Rk,
Q

- O

AN

z R

80

" L0 N
QY
L/

@GN
s
\

2 040

Q\)
16do [\\ \\
S
>

N
2 500 \//\\/\ \\/\
3 140 <\ \)

GRS

NN

\> Minimum signal to no-signal ratio =

6.2.2.4 Audio noise level — signal to noise and distortion for bridge audio
(See 5.6.5)

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
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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-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
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the table. Repeat the test for the other area microphone port.

6.2.2.4.2

Required results

The test results shall meet the requirements of 5.6.5.

Table 2 — Bridge audio, signal to noise and distortion (SINAD) measurements

Referencetevet:

Frequency

b

Input relative to reference Ievel/\

Hz

0dB

-5dB -10 dB (\}‘5\dh\

R
\&n

15

AR\

20

e

25

314

AN
A

40

50

63

80

1040

1290

16d0

2 0qo

2 540

3150

4 000

5000

Minimum signal to noise and distortion ratio =

6.2.3 Communications audio

(See 5.7)

6.2.3.1

(See 5.7.3)

Audio frequency response for communications audio
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6.2.3.1.1 Test method

The following test equipment is required:

a) sweep frequency audio signal generator;

b) audio power meter;

c) frequency counter.

Connect the audio signal generator to the port under test and adjust its output to obtain a signal
which continuously sweeps 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.

Replay
over the

6.2.3.1.

The tes

6.2.3.2

(See 5.7
6.2.3.2.
The foll

a) STI
b) STI

Connec
6 dB be

Replay

6.2.3.2.

The tes

6.2.3.3

(See 5.7.

the recording and measure the output level and frequency. Dgtermi N
frequency band.

p Required results

results shall meet the requirements of 5.7.3.

Quality index for communications audi
)
| Test method

signal generator;

hnalyser.
the STI signa r test. Adjust the STI signal generaf
ow the r ene

vel variation

or to a level

6.2.3.3.

1 rest method

The following test equipment is required:

T Q

third

Q O

)
)
)
)

audio signal generator;
A-weighted filter to IEC 61672;

octave filters to IEC 61260;

audio power meter.

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
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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 Required results

The test results shall meet the requirements of 5.7.5.
Table 3 — Communications audio, signal to no-signal measurements

Reference level:

Centre output A= t
frequency of
third o¢tave dB (‘\
band A\
Out of band\at g@\nce k\/

HZ Open Shorted 5000 Hz x 6\30%2\ \) 00D Hz

AN

. NSNS

25 NG e
ARG
° PN

50 &Q\ \>

” DN N

§ N

10do \//\\/\ X >

TSN
FINE

2 500

NN XN
N

315

o

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)

6.2.3.4.1 Test method

The following test equipment is required:

a) attenuator;
b) band-pass filter;
c) distortion meter.
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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 total harmonic
distortion plus noise for each test condition. Table 4 is an example for entering this data. Optionally
the measurement may be made after passing the replayed signal through a band-pass filter of
150 Hz to 3 500 Hz. Enter the distortion plus noise as a power ratio, expressed in dB. Record the

— 35 -

lowest value in the last row of the table.

6.2.3.4.2

Required results

The test results shall meet the requirements of 5.7.6.

Tabl

Reference level:

rements

Frequeéncy

Input relative to referencM\ S

0dB

RTINS
(e

20

FONTAAN

25

SO AN

314

RN

40

50

(NP
[/

63

>

80

1040

A\
N

1259/\

X\

16(0

N

2 0qo.

2 500

3150

Minimum signal to noise and distortion ratio =

6.2.4

(See 4.6.7/

6.2.4.1

The tests outlined in 6.2.4 determine that the 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

Radar data, post-display selection

5.8)

Test objective
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output of a VDR that has recorded them. Recognising that, with currently available ‘final storage
media‘, the VDR must first acquire and digitise an image before it can store it, two different
categories of errors are considered:

colour errors, where a feature is rendered in a different colour or brightness on the input image
compared to the output image; and

positional errors, where an image feature is in a different position on the input image compared
to the output image

With regard to colour, the general aim is to permit only those errors that, ideally, a human observer
would not notice and which, necessarily, could not introduce ambiguity.

With re example, a

small o r magnitude
ious ways to

assess

The def

colour

triple of re0<r<1,

0<g<

image

function hg Cartesian

co-ordin

pixel

rectang p s defined by

two pair repre ) n co-ordinates of diagonally opp¢site corners
€ XO < X1 and

are defined

ordinates of

ge is played

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

6.2.4.2 The principles of the test

The manufacturer shall declare at what XY resolutions of input images, specified in 5.8.1.2 and
with which optional inputs, permitted by 5.8.1.3, the VDR is designed to operate. All 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 its turn, provides two mandatory output signals and one optional one.

Signals (S1) and (S2) are identical.
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Signal (S1) shall meet the VESA DMTS and drives a monitor (D) that has been approved to the
same standard.

Signal (S2) provides the input image to the EUT (E) and shall satisfy the requirements of 5.8.1.2.

Signal (S3) is any signal, optionally chosen by the VDR manufacturer, in accordance with 5.8.1.3,
as an input to the EUT (E).

Equipment .
D 1
” i (S1) under test .
(BEWT) .

Inpuf monitor . Inlte(rj‘face (\ :
Input |nc_ u_ ing a :

image digital to %) X R :

store analogitue { ; :

converter : :

Test dpta set (A) (B) < N :

N U o8 T

address data Downloaded

Value data
mparator QB
(

dat

image Proprietary playback equipment
G . ore
\> (F)
Y
Outpyit monitor

NOTE Interface block (C) may not require a digital to analogue converter.

Q
(]
;{i;

IEC 425/06

Figure 1 — Test set-up block diagram

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 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
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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.

The essence of the test is that the value comparator (I) obtains the red, green and blue values of
some pixel, at an integer address xX,yY, from the input image store (B), and requests the value
from output image store (H) for the same address. This is done for every pixel in the input image
store.

The contents of the two image stores are divided into small rectangles that are compared
individually. The positions of corresponding rectangles in the two images can be shifted slightly
relative to one another before comparison to allow for a certain amount of alignment error in the
recorded images. The amount of shift is permitted to vary slightly over the image to allow for

various [non-Tinearities. Any shiit shall be of the whole rectangle @and «f eveqry address,
arately|in the x and

corresppnding to an input image pixel that it contains. Linearity is asse
y directipns by considering individually the rows and columns of recta

6.2.4.3 Comparison of images

NOTE Rleference should be made to Figure 2.

Errors i j terms of differences
betweer e\ store (H). Fjor analytical
conveni wtion, pixel co-ordinates and
the amg (r), green (g) pnd blue (b)
signals ¢ i alue by their maximpm one.

For exapple

All of tf]'e tests described in 6.2.44™% . s in the test
set defiped in 6.2.4.2.

The x anpd y axes of the i
NOTE T i v

Thus th
0<j<n

) = 8.

b fixed at 8.

e (J,k) has diagonally opposite corners at co-ordinptes (j/n,k/n)

and (( 4 its edges parallel to the Cartesian axes.
For eac rresponding and equally sized rectangle is chosen in the output image,
as spedifi facturer. That rectangle has its diagonally opposite corners at real co-

ordinate I n) and ((ij + 1)/n,(qjk + 1)/n), where 0 < Pjx < n-1and 0 < Qjk < n+1: its edges
are parallel'to the Cartesian axes. The correspondence between rectangles in the inpyt and output
images ‘wmaybe—echosen—eafreshfor—each—rectanglebutshalremain—econstant—foreaek 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.

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. As such, they are not suitable for use as part of
any other test within this specification.

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.
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6.2.4.4.1 Test image 1

This shall consist of overlaid horizontal and vertical bands of red (r=1, g=0, b=0), green (r=0, g=1,
b=0), blue (r=0, g=0, b=1) and black (r=0, g=0, b=0). The colours of the bands shall be a repeating
sequence of red, fixed-width black, green, fixed-width black, blue and variable-width black. The

intersections between the horizontal and vertical bands shall comply with the Table 5.

Table 5 — Intersection colours of test images 1 and 2
Vertical red green blue black
Horizontal
red red green blue red \(
green red green blue gre}en\
blue red green blue blLﬁz\
black red green blue bﬁd\\
X

The red, green, blue and fixed-width black bands shall be~qne e
black bands shall have widths that change over the image.
th
» |

The widths of the vertical variable-width black ba all
than thg value of the expression 0,5 +A4sin(2n

edge of| the band. The widths of the™Norizqnta

integer e
ordinatg of the topmost edge of the band.

6.2.4.4.2

This sh
horizon
respecti

6.2.4.4.

This sha

real

0,04]and.0, 02 toéach of the numbers /8, /8, /8 and /8,

ide and the v

smallest integer th
fie x co-ordinate of]
lack bands shall be
ih(2ny/Y)*Y/15] where

at fhe expressions for the widths of the
0,5 + |cos(2nx/X)eX/20| and 0,5 +|cos

number on

bles p, yand g8 pseudo randomly allocate one of the probabilitie]

Ariable-width

at is greater
the leftmost
the smallest
is the y co-

vertical and
21y/Y)* Y/15]

burs. Each

the interval

s 0,78, 0,16,

c) for each pixel in the image pseudo- randomlsy select a value for each of p, ¥ and B, with the

allocated probabilities, from the numbers /8, /g, /8 and /8

d) for each pixel setr=17+p,g=17+yandb=1+ /.

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

(o) such pixels, the colour error (Cg;) is represented as

2

5 ) 1/2
Ce, :[”(”(m); —mm);) +V(g(m>f —g(m,,),-) +W(b(m)f _b("“’)l’) }
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Where u = 0,089 401, v = 0,344 569 and w = 0,012 996, being the squares of the ITU weightings for

converting RGB values to luminance values.

o
The colour test metric (TM,,) is then: TM_ = a_IZCS-

i
i=1

6.2.4.5.2 Required results

It is required that TM_ < 0,05 for each of the n? rectangles in the image.

6.2.4.6 Positional errors

For each of the n? rectangles of the input test image having their ¢
corresppnding output rectangle, whose bottom left-hand corner is a
the manufacturer. It will probably be, but not necessarily, the o
smallest value of TM,. It shall be that which passed the tests of 672:4.

considef the pairs of data points j,pjk and k,qjk where, fg
ofj,pjk gnd, for each of the n values of j, there are n sgts of k)y;

0} qjk'
tput “xect

S

The j,pj { 1 i set defines any ver

errors.

I, K theLre will be a

specified by
at gave the

chnique is to
re are n sets

ical position
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Input image
k y
1,0
7 _ _ =4
k=7
| _ x =4/8
y =7/8
j =7
4 o k=5
' 075 =
| ] Y=
J =1 j=4 \/
— — k=3 k=3
x =1/8 x =4/ >
—] _ y =3/8 y =3
0
T T T U
x 00 (5(7 1,0
| AR |
q

f=)
o
&

Pik
qik
X

o = W -

b

,006/8

Pik

= 3,988

gk =6,992

x =3,988/8
y =6,992/8

Pk =

gk = 4,984
x =7/8

y  =4,984/8

=

Figure 2 — Comparison of images

1,0

IEC 426/06
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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/nand y = pjk/n.

If there are no positional errors then y; = x; for all /, 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 the line. The test
technique is to set limits on the values of m and ¢ (to limit Imear offsets and scalmgs) and also on
the amaoy A ata 3 =P

The pogsi
constan

set by some

Where y = ror:

The X li

6.2.4.6.1.2 Required

It is reqbired that 0,99

indexed|by k.
It is reqbiired that 7 4

In addifjon, becadise \it ® y ridesirable to have any discontinuities within the|image, it is
required 1t c—y,+1)| < 0,005 for all values of i, 0 <j=j<n- 2.

1 < ¢ £0,01 for each of the n rows ¢f rectangles

e n rows of rectangles indexed by k.

NOTE Fj ontinuity expression is not simplified.

6.2.4.6.

6.2.4.6.21 Test method

For each of the n values of j, there will be a row of rectangles on the input 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/nand y = qjk/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 c (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;# m;,; or ¢; #
Ci+¢ for all j).

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

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

6.2.4.6.2.2 Required results

It is red columns of
rectangles indexed by j.

Itis req

In additjon, because it would be undesi Q 2 ' image, it is
required P.

NOTE F
6.2.4.7

6.2.4.7.

A serieg of images, fro nsistent with

4.6.7, imcluding bse shall be

played back alongside compare the

original

6.2.4.7.

It is req the recorded

images

6.2.5 rjand
ré€sponse — hull openings (doors) status — watertight and doors status — 40ce|eration

and hull stresses — wind speed and direction

(See 4.6.8/4.6.9/4.6.10/4.6.11/4.6.12/4.6.13/4.6.14/4.6.15)
6.2.5.1 Test method

The test method and result required is identical in all the items in 6.2.5.

Present the data, item by item, conforming to the format specified in 4.3.5 to the port designated for
the specific item. The data shall be presented at a rate greater than once per second and changed
at a rate less than once per second. Record the data for 30 min. Replay the data.

6.2.5.2 Required results

It is required that all the changed data are accurately reproduced at a rate of at least once per
second.
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6.2.6 Interfaces

(See 4.3.5)
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The manufacturer shall demonstrate that all interfaces meet the requirements of 4.3.5.

=4

@C@

N
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Annex A
(normative)

IEC 61162 sentence formats

Table A.1 — References in this standard

NOTE 5
sent, the

Parameter to be recorded Subclause(s) Sentence formatter Notes
Date ang-time 4.6 1 ZDA 7
Ship’s ppsition and datum used 4.6.2 GNS and DTM /\\ L
Speed (yater and/or ground) 4.6.3 VBW /\ \
Heading| (true) 4.6.4 THS, HDT ottN
Heading| (magnetic) 4.6.4 HDG \ \‘\ >
Depth (dcho sounder) 4.6.8 DPT < \ NS \
Alarms 4.6.9 ALR, ALACFTRNWAT., T Note 25
Rudder prder/response manual 4.6.10 RSA ( m \@t%
Rudder prder/response automatic |4.6.10 H'I(f\ﬁ\f@// /\
Engine ¢rder/response 4.6.11 & {E\t FQRQC, C,&.EJD)\/ Notes 2 and 4
M, R
Hull opehings, watertight doors | 4.6.12 & 4;37% ﬁ\GE\N\XDR Notes 2 and 4
Accelerdtions and hull stress 4.6.14 \ C\QSS\{E& A}R Note 2
Wind speed and direction ( 4.6ﬂ’5\\ MWV >
N
VDR alarm output [\ ~ ALR) Note 5
NOTE 1| The HD b ated wi wty enhanced THS introduced in the third editiofp of
IEC 611p2-1.
NOTE 2 how
included i
NOTE 3
NOTE 4 Lde
these us

are
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IMO resolution A.861 requires in 5.4.9 the recording of “mandatory alarms on the bridge”. This
phrase is not defined in any published IMO specification or recommendation. The following list has
been drawn up by IEC technical committee 80 and discussed with representatives of IMO (see
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(informative)
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Mandatory alarms

explanatory notes in Tables B.1 and B.2).

2007(E)

spaces through shell doors

TableB-14 HMO-instrumen $: COLAC Oboe o 11 41
0 LT UITICTIL:, VUV LAWY UIIGPLGI L} L]
N
No. IMO clause Function Type of alert /\Q Nc@e\\
1 2p.5.2 Main and auxiliary steering | Audible + }ar
3p.3 gear power units Visual for short
bf phase
2 2p.8.4 Main and auxiliary steering | Audible + a||$s%p to coytrol system
gear control system Visual
3 2p.12.2 Steering gear, low Audible + Lo Iew in hydraulic fluid
hydraulic fluid level Vlsual reser ir
4 31.2.7 Propulsion machinery Ie + orjvessg with bridge control o
4p.5 remote control syste n machinery and manngd engine
failure roomj/failure of remote control o
ulsion machinery
5 311.2.9 Propulsion machinery Ipw udib Vessels as 4. Low start air pressjure but
4p.7 starting gir pressure Visyal further starting of propulsion maghinery
/\ possible
6 5p Vessels with periodically unattended
machinery spaces. Shut-down of]
propulsion and other machinery dlue to
serious malfunction
7 5(1.1.3 Fatilt iringrastion by Audible + Vessels as 6
L ttention of the Visual
8 501.2.2 larn sy eW Audible + Vessels as 6. Failure of normal gower
powebsupphy fail Visual supply to alarm plant
9 at tingow Audible + Passenger ships constructed on for after 1
hiAdratjic fluid level Visual February 1992 with hydraulic power
operated sliding watertight doors| Low
level of fluid in hydraulic reservo|r
10 Watertight door low gas Audible + Vessels as 9. Low gas pressure pr loss of
ssure, loss of stored Visual stored energy in operating hydralilic
energy accumulator
11 15.7.8 2 Watertight door electrical Audible + Vessels as 9. Failure of electrical power
power loss Visual to operating or control system
12 21.1.6.2 2 High water alarm Audible + High water level in space where water has
Visual drained from enclosed cargo space or
freeboard deck
13 23-2.172 Shell door position Ro-Ro passenger vessels. Door open or
indicator locking device not secured. System to
have mode switch for ‘sea or harbour’.
System active in ‘sea’ mode
14 23-2.22 Water leakage detection Audible + Vessels as 13. Leakage of water into Ro-
indicator Visual Ro cargo spaces or special category

2

These tables do not include the alarms separately identified for specialist vessels such as gas carriers,
fishing vessels, nuclear ships, high speed craft or mobile offshore drilling units.

Applicable to vessels constructed on or after 1 February 1992.
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