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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
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9) Attentjon,is drawn to the possibility that some of the elements of this IEC Publication may be the jubject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 61996-2 has been prepared by IEC technical committee 80:
Maritime navigation and radiocommunication equipment and systems.

This standard cancels and replaces IEC PAS 61996-2 published in 2005. This first edition
constitutes a technical revision and additionally incorporates new IMO recommendations on
means for extracting data from the S-VDR.
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The text of this standard is based on the following documents:

FDIS Report on voting
80/430/FDIS 80/439/RVD

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.

IEC 6199 i pMrg—parts—under—the—gene i [tirre wigation and
radioco

Part 1:

Part 2: | Simplified voyage data recorder (S-VDR) — Performa
testing and required test results.

ods of

ed until

The committee has decided that the contents of this pubficatio
i c.ch" in

the maiptenance result date indicated on the IEC wek e
the datd related to the specific publication. At this d

* recopfirmed,

* withdrawn,

» replaced by a revised edition, or
+ amepded.

A bilingpal version of this ater date.

9,
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INTRODUCTION

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

This part of IEC 61996 provides information on the testing requirements for S-VDR as defined
in IMO performance standard MSC.163(78).

The specification for S-VDR differs significantly from that for VDR in two areas:

a) the requirements for monitoring certain sensors are reduced when the data is not
provided in |[EC 61162 format, and

b) the|requirements for the protective S-VDR capsule are different f
both for the fixed and float-free versions.

capsule,

Annex B provides a cross-reference between this standard gid test
houses who may already have test results for VDRs which are feing.subri DRs.

Subseqlient to publishing the performance standard for \ 04, the
IMO sup-committee on Safety of Navigation (NAV) ] - ivn in Jung 2005,
discussed the issue of download and playback of i i pfter an

acciden} there is a need for investigators to be able to download gred data and glayback
the information from VDRs/S-VDR i 3 up-committee agrged on
recommended means for extracting s authorities as SN/(Qirc.246.
This Cifcular is reproduced as Anne ations are referenced in this
standarg.
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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 part of IEC 61996 specifies the minimum performance
characteristics and methods of testing, and required test results
voyage [data recorders (S-VDRs) as required by IMO MSC.16
resolutipn A.694(17) and is associated with IEC 60945. W
is differ¢nt from IEC 60945, the requirement in this standa«d takes

bchnical
}pborne
unt IMO
tandard

NOTE Al text of this standard, whose wording is identical to thé
italics, angd the Resolution and associated performance standard

is |printed in
kets.

2 Normative references

The foll A€ application of this document.
For datg indated references, the lates} edition
of the rq pplies

IEC 60068-2-27:1987, a ] i 2: Tests — Test Ea and guidance: $hock
IEC 60268-16:200 g wipmpent — Part 16: Objective rating of |speech
intelligiBility by spee fssiaminds

IEC 616

IEC 609
Genera

stems —

IEC 610
SARSAT EP/RB Satellite emergency position-indicating radio beacon operating on 4
— Operdtional and pérformance requirements, methods of testing and required test res|

OSPAS
06 MHz
its

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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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 beacons (EPIRBs) operating on 406 MHz

IMO A.430(19): Code on alarms and indicators
IMO A.§61(20): Performance standards for shipborne voyage data rg€Qrders S

IMO MYC.81(70): Testing of life saving appliances

IMO MJC.163(78): Performance standards for shipborné 3 , ¢ corders
(S-VDR).

=

IMO:1974, International Convention for the Safet)

ITU-R M.633-3:2004, Transmission characteri é 3 dicating
radiobeacon (satellite EPIRB) system operating b system
in the 406 MHz band

Eurocag: ED56A Amendm
cockpit yoice recorder syste

gl performance specification (MQPS) for
VESA:1P96, Videa eles ; gciation — Discrete monitor timings standard 1.0,
Revisiof 0.7 (D/@

SAE AS
Minimurn

8045:1988 jety for advancing mobility land sea air and jpace —

3 Tern

For the hjs document, the following terms, definitions and abbreviations dqpply.

3.1 Definitions

3.1.1

activation of a suitable alarm

mutable audible alarm and persistent visual indication, given according to the requirements of
IMO A.830(19) but with an audible level in the range of 55 dBA to 65 dBA

3.1.2

combined EPIRB/S-VDR capsule

a single unit which meets all the requirements of a satellite EPIRB (as required by the
carriage requirements of SOLAS 1V) and all the requirements of a S-VDR (as required by the
carriage requirements of SOLAS V)
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3.1.3

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:

* centre line conning
e bridge wing(s)

* main radar
* chart table
* helms

e communication

3.14

data

any ite:T of information received by the S-VDR for recording, includ jes, text
and audio or radar signals, except where specifically stated or ' brwise
3.1.5

dedicated reserve power source (MSC.163(78) 4.5)
secondary battery, with suitable automatic charging
VDR, ofl sufficient capacity to operate it as required

3.1.6

final regording medium (MSC.163(78
any item of hardware on which the data
data to pe recovered and played back

3.1.7

playbag¢k equipment ()\
any equdipment, compgtib

employed for recowe
softwarg that is @4

3.1.8

records
complet
processj
and ded{

3.1.9
resolut

smalles] detectable increment between two values

b the S-

hble the

cording,
are and

r supply

3.1.10

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

3.2 Abbreviations

AIS
ALR
DPT
DTM
EPFS
EPIRB

Automatic identification system

IEC 61162 sentence: Set alarm state

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

Emergency position-indicating radio beacon
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EUT Equipment under test

GMDSS Global maritime distress and safety system

GNS IEC 61162 sentence: GNSS fix data

GNSS Global navigation satellite system

HDG IEC 61162 sentence: Magnetic compass heading
HDT IEC 61162 sentence: True 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 \
MWV IEC 61162 sentence: Wind speed and angle

OOowW Officer of the watch

ROV Remotely operated vehicle

RPM IEC 61162 sentence: Revolutions per mips

RSA IEC 61162 sentence: Rudder sense ay

SAR Search and rescue

data link message
j data link own-vessel message

Performance requirements described—imthe fottowing ctausesare—specified,whererelevant,

by reference to the numbered paragraphs of IMO MSC.163(78), if not otherwise indicated.

4.1 General

Requirements specified in this standard 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 61996-1.

A table of cross-references between this standard and IEC 61996-1 is included in Annex B.
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4.2 Purpose
(MSC.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,
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 shall 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.164(78) 5.1.4)

The degign and construction, which shall be in accordance with/the.reg solution
A.694(1)7) and international standards acceptable to the OrganizatiQ special
accounil of the requirements for data security and conginuity \ofNeperatign as defailed in
IMO MYC.163(78) 5.2 and 5.3 and in this standard 4.3, 4.4

4.3.2 Maintenance of sequential records
(MSC.164(78) 5.1.1)

relating
pe ship,

The S-WDR shall continuously maintai
to the $tatus and output of the ship's ®
referred| to in 4.6.

4.3.3 Co-relation in d4
(MSC.164(78) 5.1.2, 5.4.1)

To permit subsegtient g
shall enjsure tha

Suitablelequipment.

rounding an incident, the method of r¢cording
be co-related in date and time during playlback on

The rec b''that the timing of all other recorded data itemd can be

olution sufficient to reconstruct the history of an indident in

derived

detail (e

4.3.4

4.3.41 ofding medium

(MSC.164(78)5.1.3)

The final recording medium shall be installed in a protective capsule. The capsule 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). The fixed capsule may also comply with the
requirements of IEC 61996-1.

4.3.411 Fixed capsule
(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 standard with the exception of the resulting requirements for withstanding
penetration.

1 Refer to IEC 60945: Maritime navigation and radiocommunication equipment and systems - General
requirements, methods of testing and required test results.


https://iecnorm.com/api/?name=f43c6e4720c534fa5620d5bf3daef19f

—12- 61996-2 © IEC:2006(E)

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

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

a) be so constructed as to comply with the requirements specified in resolutions A.810(19)
and A.662(16);

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 final recording medium
during recovery operations; and

d) be gapable of transmitting an initial locating signal and a further locatingn ahd|homing
signpl for at least 48 hours over a period of not less than 7 days/168 hou

4.3.4.2 Access to capsule
(MSC.164(78) 5.1.3.1.1) (See also 5.2)

The capsule shall be capable of being accessed following )t secure|against
tamperihg.

The caf inaNrecording medium ghall not
be acce) ip/operations

A mear e i Via an external device|without

opening the protective capsule.

4.3.4.3 Location and

(See also|5.2)
4.3.4.3.1 Locatio
(MSC.163(78) 5.1.3

The cap
4.3.4.3.
(MSC.163
The cay ! A any outermost shell, shall be of a highly visible colour,|marked
with ret \aterials that comply with the relevant requirements of IMO A[658(16)

and ma

“VOYAGE DATA RECORDER - DO NOT OPEN -
REPORT TO AUTHORITIES”

4.3.5 Assessment of recording medium

Where the storage medium cannot be readily and reliably inspected after an incident, means
shall be provided to enable an accident investigator to determine, prior to an attempted
replay, whether the storage medium has been subjected to an excessive level of heat, where
the survival of the stored data may be in doubt.
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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 series, where possible (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.

In all cpses, any connection to any item of the ship's equipment s
operatign of that equipment suffers no deterioration, even if the

faults.

NOTE Np loss of steering or propulsion is allowed.

4.4
(MSC.164(78) 5.2)

4.4.1 Selection of data items
(MSC.164(78) 5.2.1)

Data selection and security

The minfimum selections of operational da ¢
in 4.6. Optionally, additional items mdy be_reco

recordin

In addifion to the ope ¢
defining|l the configurafion o 8 he’sensors to which it is connected
written i ommissioning of the S-VDR. This confi

nto the fina g
data shall be @-
modificdtion othertha

Any change to the
mandatpry items!

that the
evelops

pecified
for the

a block
shall be
guration

final recording medium and protectgd from
ed person following any change to the config

uration.
of the

uded in

The foll opfiguration information and data source identity shall be inc
this datg
a) typ
b) IMQ vessel identification number;
c) soflware version(s) used;
d) microphone locations and recording port allocation;
NOTE This does not imply channelisation.
e) VHF communications — which VHF radio installation is recorded;
f) date and time — from which source obtained;
g) ship’s position — from which EPFS obtained and relative position on the vessel,;
h) other data inputs — identification of which equipment is supplying recorded data; sign

conventions and identity of all alarm/door inputs; and

automatic insertion of date and time of last amendment.
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4.4.2 Resistance to tampering
(MSC.163(78) 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.

4.4.3 Recording integrity
(MSC.163(78) 5.2.3)

integrity
correctg

The S-\f

power supply;
b) record function;
c) bit error rate;

d) microphone functionality.

Malfunction 2 with the
relevant ‘ iti hich the vessel is pormally
navigat i Q Vi i Lintil the
equipm [ a relay
(or equi

4.5 d(ontinuity of o

4.51 Operatio
(MSC.163(78) 6) @

The uni

ormal operation. Means shall be provided tq ensure

that the d by an appropriate method following an incidgnt, with

minimal, A ta, the resording process and without requiring opening of the protective

capsule - ing>the saving process shall be simple to use.

a) Thef ingprecess\o the final recording medium shall not be interrupted for mpre than
10 ing process. The data recorded in the final recording mediym shall

b) Thel|daia saved

dataLanthe final rpnnrding medium Any failure shall bhe indicated

all be automatically checked to ensure that it is identical to the recorded

c¢) When the saving process is completed, means shall be provided to enable copies to be

made of this or of data relating to subsequent incidents.

NOTE *“Saving process” — means — preserving a copy of the data contained in the final recording medium.

d) The S-VDR shall be provided with an output port providing data in an internationally

recognised format (see Annex C)2.

2 The Sub-Committee on Safety of Navigation (NAV), at its fifty-first session (6 to 10 June 2005), recognising
that, after an accident, there is a need for the investigators to be able to download the stored data and
playback the information from VDRs/S-VDRs without delay, agreed on recommended means for extracting
stored data from voyage data recorders (VDRs) and simplified voyage data recorders (S-VDRs) for

investigation authorities as SN/Circ.246 which is reproduced as Annex C.
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4.5.2 Power source
(MSC.163(78) 5.3.1)

To ensure that the S-VDR continues to record events during an incident, it shall be capable of
operating from the ship's emergency source of electrical power. Whenever electrical power is
available the S-VDR shall operate, except as permitted in 4.5.4 (see 6.1.15).

4.5.3 Dedicated reserve power source
(MSC.163(78) 5.3.2)

If the ship's emergency source of e/ectr/cal power supply fails, the S-VDR shall continue to
record bri for eriod of
2 h. At

4.5.4 Recording period and duration
(MSC.164(78) 5.3.3)

Recording shall be continuous unless interrupted brief] g 5.1 or
terminated in accordance with 4.5.3. The time for wh/c all S j retained
shall be|at least 12 h. Data items which are older than & ; j v data.

Recordihg may also be terminated, by means of g

NOTE This may occur under the following cirg
h) during essential maintenance purpbo
) when the vessel is laid up;

) when the vessel has a marine incid

4.6 Data items to be r de
(MSC.164(78) 5.4)

4.6.1 Date and.time
(MSC.164(78) 5.4.1

Date and time refexepced_to
examplg iONli
per hour.
such th

be obtained from a source external to the $hip (for
al if available), or from an internal clock at legst once
1 d/ ate which source is in use. The recording method shall be
pr recorded data items can be derived on playbach with a

resoluti lict the history of the incident in detail, not worse than 1 s.
4.6.2

(MSC.163

Latitude-s b or INS

if available. The record/ng shall ensure that the identity and status of the source can always
be determined on playback. The ship’s position shall be recorded, as available on the ship, up
to a resolution of 0,0001 min of arc.

4.6.3 Speed
(MSC.163(78) 5.4.3)

Speed through the water, or speed over the ground (transverse as well as longitudinal in
either case, as available on the ship), including an indication from which it is, derived from the
ship’s designated speed and distance measuring equipment, shall be recorded, as available
on the ship, up to a resolution of 0,1 kn.
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4.6.4 Heading
(MSC.163(78) 5.4.4)

As indicated by a designated ship's compass. The ship’s heading shall be recorded, as
available on the ship, up to a resolution of 0,1°.

4.6.5 Bridge audio
(MSC.163(78) 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 etc., (for example 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 §ddress _systems and
the audlble alarms on the bridge (bridge mounted equipment).

The aud S may
be prov bl being
analysef during playback of the recorded information (see 5 ( igtics).
4.6.6 Communications audio

(MSC.164(78) 5.4.6)

VHF cdmmunications relating to ship j F of the
bridge audio. The recording shall in§lude_be 3 als and
shall bel continuous from a directly conhected f di tallation
of the StVDR (see 5.7 for technical chagasteristic

4.6.7 Radar data - po

(MSC.163

This sha 2 hllations
which rgcords al i > q splay of
that radar at th S ] 4 all include any range rings or markers, |bearing
marker. ; adar maps, whatever parts of the SENC ¢r other
electronlic chart g 20 the Cted, the voyage plan, navigational data, navigational
alarms and the rada 2 were visible on the display. The recording method shall
be such that, 0 Ao} possible to present a faithful replica of the entire radaif display
that wals 1 of recording, albeit within the limitations of any bdndwidth
compre§Si Y, hat are essential to the working of the S-VDR (see 5.8).

4.6.8

(MSC.164(78).5:4.8)

Where there is no commercial off-the-shelf interface available to obtain radar data then AlS

target data shall be recorded as a source of information regarding other ships; otherwise AlS
information may be recorded additionally as a beneficial secondary source of information on
both other and own ship.

The VDM message shall be recorded in such a way, that all target data available from the
onboard AIS are acquired.

If the VDO message is recorded, this shall be additional to the recording of individual sensor
data as per 4.6.1t0 4.6.4.
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4.6.9 Other items
(MSC.163(78) 5.4.9)

Any additional data items listed by IMO with the requirements set out in resolution A.861(20)
(4.6.10 to 4.6.17 below) shall be recorded where the data is available in accordance with the
international digital interface standards3 using approved sentence formatters.

4.6.10 Echo sounder
(A.861(20) 5.4.8)
This shall include depth under keel, up to a resolution of 0,1 m as available on the ship. The

depth scale currently being displayed and other status information shall be recorded where
availablpg-

4.6.11 | Main alarms
(A.861(2d) 5.4.9)

This shall include the status of all IMO mandatory alarms on the’bridge.

The stajus of all IMO mandatory alarms shall be recorded 5 a data

parameter where practicable (see Annex D).

4.6.12 | Rudder order and response
(A.861(20) 5.4.10)

A resolution of 1° as gvailable
rack controller, if fittgd, shall

Both rudlder order and response angles
and permitted on the ship. Status and
also be Jrecorded.

4.6.13 | Engine order a
(A.861(2) 5.4.11)

This shall include the |positians Q i ontrols,
including shaft( i ihcluding

ahead/qstern in if fitted.
Revolutlons shall be up to a
resoluti

4.6.14

(A.861(20) B

This sh on the

bridge.

4.6.15 | Watertight and fire door status
(A.861(20) 5.4.13)

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

4.6.16 Accelerations and hull stresses
(A.861(20) 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.

3 Referto publication IEC 61162.
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4.6.17 Wind speed and direction
(A.861(20) 5.4.15)
This shall be applicable where a ship is fitted with a suitable sensor. Either relative or true

wind speed and direction may be recorded, but an indication of which it is shall be recorded.

5 Technical characteristics

5.1 Co-relation in date and time

To ensure that relative t|m|ngs can be determined W|th|n a resolut|on of O 1 s, all data items
shall, S . >_recordeg c derived from g S-VDR
system bre than

5.2

(MSC.163(78) 5.1.3)

The fingl recording medium shall be installed in a protectit S a fixed jor float-
free typg, which shall meet all of the following requirementss

a) maintain the recorded data for a period of a | offlowing terminption of
recording;

b) be of a highly visible colour and ma

5.21 Fixed protective capsule

5211

The caf on the
externa

The cap 2.1):

— shogk;
— fire;

5.2.1.2

The fixed capsule sHall have a release mechanism to facilitate recovery under wafer by a
diver or|axt€motely operated vehicle (ROV). Possible items to be considered are:

a) the use of break-away bolts;
b) release levers; or
c) twist lock.

To ensure that the capsule may be retrieved safely after release, suitable large pad eyes or
handles shall 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.
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5.3 Location beacon(s) for the protective capsule
(MSC.163(78) 5.1.3.1.4)

The capsule shall be fitted with an appropriate device to aid location, as follows:

5.3.1 Device for the location of the fixed capsule

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

5.3.2 Device(s) for the location of the float-free capsule

5.3.2.1 Homing transmitter

The flogt-free capsule shall include a homing transmitter operating
with Annex D of IEC 61097-2, except that a Morse letter “V” (, . .
repetitign period varying between 47,5s and 52,5 s, with a d6
115 msiE 5 %.

NOTE The transmission of the Morse letter “V” is made after the tranSmjissioR ® i . Epch dot is
a transmigsion of 1 unit followed by a space of 1 unit. The dash is 3Tmi & S | The total
length of the letter is therefore 12 units. During the dot and das i i D Hz + 50
Hz with type of emission A3X and minimum modulation depth of 85 % NThe v us except

for an intgrruption of up to 2 s during the 406 MHz signal tran

Pause for 406 MHZ

5.3.2.2 Light

The float-free ents of

IEC 61097-2. In &

5.3.2.3
The floz position
or its ¢ relevant

requirer

5.3.2.4

In case|of<a combined4 EPIRB/S-VDR capsule, this shall, in addition to the requirements of
this standard, meet TEC 6T097-2.

5.3.2.5 Operation of transmitters
The homing and locating transmitters shall:

a) be capable of operating according to IEC 61097-2 for a minimum period of 7 days; or

b) if the device includes the capability of being remotely controlled (see note), it shall be
capable of transmitting an initial locating signal:

1) for a period of at least 2 h; or

2) in case of a combined EPIRB/S-VDR capsule, for at least 48 h, after which time period
it shall automatically switch to a stand-by mode; and in addition

4 Combined EPIRB/S-VDR capsule was defined by IMO COMSAR 8 (see 3.1.2).
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3) have the capability of being commanded to transmit further locating homing signals for
a cumulative period of at least 48 h over not less than 7 days/168 h; and

4) if it does not receive a command to transmit within 5 days/120 h, it shall automatically
switch into the transmission mode for at least 48 h.

NOTE A return signal path is required to command and control the locating device signal (after initial activation)
to ensure that the 48 h transmission period is achieved over a total time span of 7 days. Therefore, this function
may be implemented after such return path and guidance for its use by authorities has been specified, and after
this standard has been amended accordingly.

5.4  Survivability of recorded data

5.4.1 Long-term retention under normal conditions

The fingl recording medium shall retain the recorded data for a perio
following termination of recording, under operational and storage conditi
equipment manufacturer. Consideration should be given to the dis
recordirj]g medium.

D years,
I by the
phin the

5.4.2 Survival following an incident

5.4.2.1 Fixed capsule

The cap
be retrig

sule shaII be designed to ensure that the data eI in-the finalrécording medium, can

e following conditigns:

a) shoq

a hg ine- i b w3, as specified in Clauge 11 of
IEC

b) fire
a loy
a hig i 1 h, as specified in 5.3.2 d of ED56A;

immersion i 3 of 60 MPa (equivalent to a depth of 6 000 m), as
spegifi 3

5.4.2.2

ium, can
sure for

The cap
be retrigv
at least|7 day

5.5 Irrformation 6 be included in the manufacturer’s documentation

5.5.1 Installation guidelines

a) siting of the protective capsule:

The protective capsule shall be sited in the vicinity of the bridge 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;
) separation from probable sources of mechanical damage;
3) operational environment for continued serviceability;
) accessibility for copying of recorded data and for routine maintenance;
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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;

siting of microphones;
siting of all other components of the S-VDR configuration;
entering and updating the static configuration data of 4.4.1;

the requirement for interface units to comply with 4.3.6.

5.5.2 Operation and maintenance manual

The mapual shall include the following:

a) instructions on normal operation of the S-VDR;

b) instn

c) instr

d) instrn . These
shot Yy sensor
oro

e) mairn ness of
the ify those
sens ed and
remai perfarried shall take account of this
anaI/ [ ibration checks at suitable intervals;
and

f) anndial re-certificationpro

5.5.3
The foll

a) instr ools or

inter

b) deta|
prot

pmaged
capsule

d) softwarerequired t0 enable the download and playback of recorded data (see Anngx C).

5.6 Bridge audio specifications
5.6.1 Input interface

The microphones forming the bridge audio data source are to be considered to be parts of the
S-VDR. The form of the connections, signal levels and impedances, are at the option of the
manufacturer. However, for the purposes of testing, each microphone shall be connected via
a plug/socket combination, which is referred to hereinafter as an input port.

5.6.2 Reference signal

The manufacturer shall declare a reference signal, for each microphone input, at the electrical
input port of the S-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.
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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 S-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.

5.6.4 Quality index

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

5.6.4.1 —Singtemicrophone

The qudlity of the recording for each of the bridge area microphone pefts’s bevestablished
at the electrical equivalent level of 75 dBA. This shall be not less nding to
the quality value for the speech transmission index of 0,85 (see [EC\60 signal
being simultaneously applied to other microphone ports.

5.6.4.2 Multiple microphones

The que icrophofe ports shall be established
at the efectrical equivalent level of 75 dBA. This sh p hding to
the qua j ) C Il of the
other m|crophone ports having inputs

5.6.4.3 Audio noise level — signal

With nd signal applied to any b 3 at any
replay qutput shall be at d b d by an
input lejvel equal to the re i . THis requirement shall be met acfoss the
frequengy band as defined jm5.6.3 wi e tTaputs both open and short-circuited. The above
signal t¢ no signa metn the presence of out-of-band input signals and
also at the refer signal leyel.

5.6.5 oise and distortion

With all i sept the one in use, short-circuited, the reproduced i’ignal to
noise ahd di S atio shall be at least 24 dB across the frequency lband as
defined [in™8.6: ith\inpuYt'levels in the range of 0 dB to —20 dB relative to the rgference
signal g

5.7 Communications audio

5.7.1 Unputinterfaces

The audio connection with the designated VHF equipment shall be in accordance with the
requirements of IEC 61097-7. For the purposes of testing, the connection shall be via a
plug/socket combination referred to hereinafter as the input port.

5.7.2 Reference signal

The reference signal level for both transmitted and received communications audio is defined
as 0,775 V RMS.
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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 S-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 S-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 be not less than that corresponding to the quality value for the speech transmission
index of 0,75 (see IEC 60268-16).

5.7.5 Audio noise level — signal to no signal

With no|signal applied to a VHF radio communications port, the re sh;ll be at

least 48 dB below the output level produced by an input equal Bl level.
This req ne input
port bot e met in
the pres

5.7.6

The rep fined in
5.7.3 an al level.
5.8 Radar data — post-display selg

5.8.1 Input interface

5.8.1.1 Source and\acq

The S-YDR shall ke 9 acted to a buffered video output from the radar
display whose i ' i )

The S- single and complete screen video frames ffom the
dedicat \ o’radar. One complete radar screen video frame ghall be
acquire i

5.8.1.2

The S- ; eet fully the requirements of 6.2.4 with buffered outputs meefing the
electrical spegcificati of VESA DMT, where that standard refers to display monitorg having
screen [esolutions 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
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 DMT, 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 t0 6.2.4.6. 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
NOTE A cross reference of requirements and tests is given in Annex E.

6.1 General

6.1.1 Definitions

6.1.1.1 Equipment under test (EUT)

In this glause, except where specifically stated otherwise, any
under test (EUT) shall be interpreted as comprising all the
configunation including:

D

IEC 61162 listener port(s);

T

micrpphone(s) and associated self-test device;

O

(o

)

)

) communications audio input(s) unit;
) raddr input unit;

)

D

control and display unit(s);

—h

) the final recording medium in its pre

g) power supply unit(s);

h) all o

i) man

The EU ing and
method 4 \staflation, but this material and installation shall not be
conside

6.1.1.2

Except d for all
general yce fests/and checks. Test data streams for the audio and radar inplits shall
be chosen to.exercis retained
for com i 2

a) briduc atcHo—the—madmum—ragmber—of |||;\J|uphuuco opcu;ﬁcd by the—manufactafer 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;

b) 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;

c) radar data — a test signal shall be presented to the EUT; and

d) IEC 61162 data inputs — a representative data signal consisting of a continuous stream of
appropriate |[EC 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 Playback equipment

The mahufacturer shall demonstrate to the satisfaction of the t 3 i e data
from the final recording medium can be reproduced following t . layback
equipment is not to be considered as part of the EUT, althoug entation
shall belincluded (see also Annex C).

6.1.3 Sequence of tests

Except Wwhere specifically stated otherwise, the sha G ingle EUT

but may be performed in any seq 3 ¥ the test

authority.

6.1.4

The testing authority shal{’che RSP i i nd other
oA irements

relevan{ documentatio
of Clauges 4 and 5, |it

inspectipn shall ipclud
inspectipn shall @..
a) tamper resistance

Part

no test |s specified in this clauge. This
, items in the following list. The resulf of this

3) inatl A\recording shall only be possible by means of a key or othen secure

4) 1ecorded data shall be protected against unauthorised access by use of a password;
b) marking (see 4.3.4.3.2);
c) location devices (see 4.3.4.3.1 and 5.3);
d) power source (see 4.5.2); and
e) 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 S-VDR system will be portable,
protected or exposed, as defined in [IEC 60945.

NOTE A float-free capsule is category portable (Class 2 of IEC 61097-2).
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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.

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.

6.1.5.1 Additional performance tests and checks for the float-free capsule

(See 4.3.1)

a) In addition to the tests required by IEC 60945, it shall be verified that the recorded data is
not corrupted or destroyed by the transmlssmn of locating and homlng srgnals For this

purpese;,—teto T SAgmBe—SetrHitothetraSAHSSo—oae Fre suitable
arra

In th
activ

also be
ated while the capsule is recording data;

b) In addition to the performance tests and checks as req tandard

IEC 61097-2, the tests and checks as per 6.1.1.3 and 6.1.1.4

6.1.6 Recording duration
(See 4.5.4)

6.1.6.1 Test method

The eq:tipment shall operate continuously g al electrical power, rgcording
test sig b 3 S

6.1.6.2

By a str' uous in

complia

6.1.7
6.1.7.1

Whilst

specifie
externa
termina

3| external electrical power, and recording test signals as
hall be removed for a period in excess of 2 h. The normal
then be restored for a period of 10 min and the tgst then

6.1.7.2

A Surtatla olarm ohall ha generated \uhan +ha nr\rmal avfarnal alar\hﬂr\ol pr\\uar |c remd Ved 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 dedicated reserve power source 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 retained, followed by 2 h of
recording of bridge audio, followed by 10 min of normal recording.
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6.1.8 Recharging of dedicated reserve power source
(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 dedicated reserve power source 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)

6.1.9.1 Test method

The tesf of 6.1.7.1 shall be repeated, but normal external slec! estored
after a period of 3 min instead of 2 h.

6.1.9.2 Required results

The ala As been

restored

a) the al restoration of powef;
b) at lejast 11 h 45 min of recording prjor t S berruption has been retained; [and
c) recoQ i

6.1.10

(See 4.4.

For eac

a) pow
Whil i 3 al external electrical power, this power shall be removgd.
NOTE

b) recol

The
are ofrectly recorded on the final recording medium, a suitable
actijated. The bit error rate for digital signals shall not exceed 1 in 108.

d data)
{Iarm is

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

6.1.12.1 Test method

The S-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 result

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 4.3.1,4.3.4,5.2,5.4)

6.1.13.1 Definition
For thege tests, any reference to “the EUT” shall mean:

a) the protective capsule, complete with all internal fitting
b) them j
c) any
d) all
mec

release

e) in cd i

f) ince

g) the mormal electrical cable 3 nsferred
) ; normal

6.1.13.2

Test da

6.1.13.3
6.1.13.3

The EU
listed:

e order

a) shogk;

b) low temperature fire test;
c) high temperature fire test;
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 EUT’s 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.
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If three EUT’s are used the sequence of tests shall be:
a) on one unit, b) and d) on the second unit, and c) and d) on the third unit.

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.

6.1.13.3.2 Tests and test sequence for the float-free capsule

The EUT shall be subjected to the tests as per IEC 61097-2, as relevant, followed by:
6.1.13.7, and in any order, 6.1.13.9 and 6.1.13.10.

6.1.13.4 Shock
(see 5.4.3.1 a))

NOTE This test is only relevant for the fixed protective capsule.

The EUT shall be secured to the test rig in accordance anufacturer’s| normal
installatjon instructions.

It shall then be subjected to the test requirements o 60068-2-27, with the

following parameters:

Y

pulse shape — half sine;

(=)

tolefances — as Figure 2 of Clause

Q O

trangverse motion — not applicable;

D

)
)
) velofity change special case — not gp
)
)

method of mounting —Aas c ipboard
instgllation mounting a S

f) peak acceleration
g) pre :onditior@
h) initigl measureme
i) dire

j) surv

inal pulse 11 ms;

k) accs

6.1.13.5 Fire
(see 5.4.2.1 b))

NOTE This test is only relevant for the fixed protective capsule.

The EUT 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 must be exercised due to possible explosion of
the battery.

6.1.13.6 Deep-sea immersion
(See 5.4.2.1.c))

NOTE This test is only required for the fixed protective capsule.
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The EUT shall be subjected to the requirements of 5.3.2 f 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.

6.1.13.7 Data integrity under float-free operation
(See 5.4.2.2)

NOTE This test is only required for the float-free capsule.

The EUT 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) under

b) The ; de (in a
suitgble arrangement in order not to alert SA i in order
to rgpresent the worst case conditign). issions shall be maintgined for
a dufration of 7 days.

6.1.13.8 Required results

The reqpired results for 6 17

After completion of the[test & > 3 A rding to

the appfopriate specifications. i etrieved

following the m s to the

final regording . Yhermal, mechanical or corrosive damage¢ to the

recording medium iy sst that results in corruption or loss of dafa, shall

constitute a fail eS of playback, the final recording medium may be

removed from the indtalled into standard replay equipment as supplied by the

manufag¢ / Recoydi meet the requirements of the performance test spedification

as set out in §.1.1.3\i e 99 % of the data being recoverable.

The underw ytor beacon need not survive the fire tests.

6.1.13.9 Aid(s)\to Igcation

(See 5.3)

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 seven days or as specified in 5.3.2.5.

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

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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6.1.14 Selection of data items
(See 4.4.1)

The manufacturer shall demonstrate that the configuration data specified in 4.4.1 can be
entered, maintained and retrieved.

6.1.15 Power source
(See 4.5.2)

It shall be confirmed that the S-VDR operates at all times when electrical power is applied.

6.2 Data items to be recorded
(See 4.6)

6.2.1 Date/time, ship’s position, speed and heading
(See 4.6.1, 4.6.2, 4.6.3, 4.6.4)

6.2.1.1 Test method
The tes{ method and result required are the same for these™fq
Present|the date/time, ship’s position, speed and he¢adi 9 ime, ming to
the format specified in 4.3.6 to the port designated i 3 ameter. The data shall

be presgnted at a rate greater than onge per Se nce per
second.|Record the data for 30 min. R

6.2.1.2 Result required
All the dhanged data shall
6.2.2
(See 4.6.%.

6.2.2.1
(See 5.6.8.

ar bridge audio

6.2.2.1.

The foll
a) swe
b) audi

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 octaves 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.
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6.2.2.1.2 Result required

The test 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 gignal generator;

b) STI pnalyser;

c) white noise generator;
d) audip band-pass filter (150 Hz to 6 000 Hz).

br to the
signal.

With all
port undg

Replay

6.2.2.2.11.

The tes

6.2.2.2.
(See 5.6.4.2.

6.2.2.2..

With all ng an electrical input equivalent to 65 dBA [of band
limited generator to the port under test. Adjust the signal
generat ' - A. Record the signal.

Replay fhe 3 e the result. Repeat for all other area microphone ports.

6.2.2.2.p.

The tes{ results shal/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.)

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; and
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.
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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 8 kHz, 10 kHz and 12,5 kHz. Replay the recordings measuring
the A-weighted noise level in the third octave bands. Table 1 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.
Repeat the test for the other area microphone ports.

6.2.2.3.2 Result required

The test results shall meet the requirements of 5.6.4.3.

Table 1 — Bridge audio, signal to noise measurements

Reference level: (\ Q
AN

CenJre Output A-weighted level relative to<v§fere |e\<\)
frequgncy dB
of /\ AN
third ogtave /_@%Ma}\(\efﬂen/ée level
band \14)\ )
000 Hz 12 500 Hz
AN

HA Open Shorted 8 (60 PS

N
20 R A\
25 O ARSES

NN
0 TS
z NAR RN

63 N ( N\

80 DN QO
X

10do 2N \ \\> v>
1240 N AN X\
N SN
2o ] N A\

2500 { NN\ >

2 ANENAND

5 04o

4 0do AN \>\/

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)

6.2.2.41 Test method
The following test equipment is required:

a) attenuator;
b) band-pass filter;
c) distortion meter.
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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-
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 tes{results shall meet the requirements of 5.6.5.
Table 2 — Bridge audio, signal to noise and distortion (SIN ks

Reference level:

Frequency Input relative to refe< \\l\\el\
Ha 0 dB -5 dB -1/0/{\ 15\\3\/ —20{dB
15 O N/
20 PNEAGNF A
25 NN N ) N A
31 PN RN v
4 L alaN
50 AN AN AND Y
63 AN X M
80 RN NN
1090 [N Y E NS\

E AN AN
1640 /\ N
200 A N\ oV
2500\ \\ N
SCSIONS

4 odo D\

5 0do N\

Minimum signal to noise and distortion ratio =

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) audio power meter;

c) frequency counter.
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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 octaves 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.

6.2.3.1.2 Result required

The test results shall meet the requirements of 5.7.3.

6.2.3.2 Quality index for communications audio
(See 5.7.4)

6.2.3.2.1 Test method
The follpwing test equipment is required:

a) STI pignal generator;

b) STI pnalyser.

Connecf the STI signal generator to the port unge e STI signal generator to a

level 6 dB below the reference level.
Replay the recording and analyse the S

6.2.3.2.2 Result required

The tes{ results shall meet\the r¢quireme

6.2.3.3
(See 5.7.%

signal for the communications audio

6.2.3.3.
The foll

audi

O T Q©

)
)
) third
) audi

o

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

Reference level:

Centre frequency
of
third octave
band

Hz

Output A-weighted level relative to reference level

dB

Out of band at reference level

Open

Shorted

5000 Hz

6 300 Hz

8 000 Hz

200

2510

31

LN

40

X

50

M

63

N

olo|]o]|]o|owv

8@

1 0p0

1260

1 6p0

2 0po

2 5p0

31

6.2.3.4
(See 5.7.

6.2.3.4.
The foll

a) atte
b) bang
c) distq

Connec

idio

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 lowest value in the last row of the table.

6.2.3.4.2

Result required

The test results shall meet the requirements of 5.7.6.
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Table 4 - Communications audio, signal to noise and distortion (SINAD) measurements

Reference level:

Frequency Input relative to reference level

Hz 0 dB -5dB -10 dB -15dB -20 dB

150

200

250

314 A(

40 N (:\\

s AN
E TSU%

80 /\

100

125

1 60

2 50

315

: BYAAN
AN A S QI

0 AN

: s

6.2.4

(A.861(20

6.2.4.1

The tes ents of
4.6.7. They rlea ween input images, generated from a pre-determined test data
set, and R that has recorded them. Recognising that, with qurrently

gdia‘, the S-VDR must first acquire and digitise an image Ipefore it

a) colopr efrars, v
imag

ere a feature is rendered in a different colour or brightness on the input
e‘compared to the output image; and

b) 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 regard to position, small scaling errors are permitted if the linearity is good: for example,
a small overall increase in the size of the image is acceptable, but a scaling of similar
magnitude which varies over the image is not. For this reason, a linearity measure is applied
in various ways to assess the acceptability of the errors that occur.
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The definitions below are for the purposes only of 6.2.4.2 to 6.2.4.6 inclusive.

colour
triple of real values (r, g, b) specifying amounts of red, green and blue respectively, where 0 <
r<1,0<g<1and0<b<l. As such, ‘colour’ includes both hue and intensity

image
function which defines a colour for each value of a pair of real numbers (x, y) representing
Cartesian co-ordinates, where 0 <x<1and 0<y<1

pixel

rectangular reg|on of an image where the colour of the |mage is constant The region is
defined by fagonally
opposit¢ corners of the rectangle The sides of the rectangle shaII be para y prtesian
axes and x, < x4 and y, < y4

input i

one of defined
mathemjatically and are made up of a grid of pixels of varioug co

input image resolution

integerg X and Y that represent respectively the numbeérs of\pi ‘ -ordinates
of the input image(s) with which the S-VDR manufac R [ ate
output |mage

image that is produced by the playb image is
playedJack

bit-mapped image

image gomposed entirely 9 Yy, are
integers.

6.2.4.2

The ma 5.8.1.2
and with . All the
test equi 5 shown
in Figur

A test d into the
input ing igital to
analog optional
one.

Signals|(S3}) and (S2) are identical.

Signal (S1) shall meet the VESA DMT 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 S-VDR manufacturer, in accordance with
5.8.1.3, as an input to the EUT (E).
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: Equipment
D .
(®) = (S1) ! under test
. (EUT)
. Interface !
Input monitor includi X
Input |nc_ u_ ing a .
Image digital to < ; VDR
analogue (s2)
Store '
converter X (E)
Test data set (A) (B)
L)
address data
Value
comparator

(1)

data

addr?ss\

Outp

During
allowed
manufa

N

roprietary playback equipment

(F)

It monitor

Figure 1 — Test set-up block diagram

detailed timings of the video signals shall be varied within th
VT and by the additional limits required by 5.8.1.2. Where a
cfurer additionally opts to connect to an input image permitted by 5.8.1.3, the

shall be varied within the limits specified by the radar manufacturer.

IEC 425/06

e limits
S-VDR
timings

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 DMT 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.

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.
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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-linearities. Any shift shall be of the whole rectangle and of every
address, corresponding to an input image pixel that it contains. Linearity is assessed
separately in the x and y directions by considering individually the rows and columns of
rectangles.

6.2.4.3 Comparison of images

NOTE Reference should be made to Figure 2.

Errors |n colour and position are determined separately: both are interms of

differenges between the input digital image store (B) and the output store (H).
For andlytical convenience and to make the test method independe olution,
pixel cotordinates and the amplitudes of the analogue signals repre of red
(), gregn (g) and blue (b) signals are normalised prior to compa idi r actual
value by their maximum one.

For example, r =ractual/ R, 0 < ractual S R X = Xggtyal / X O

All of thie tests described in 6.2.4.4 and 6.2.4.5 s in the
test set|defined in 6.2.4.2.

The x apd y axes of the input image are ach'd; } i e , n = 8.
NOTE T e is fixed
at 8.

Thus the whole image, is divideq i : svindexed by two integer variables|; and &,
where J <j<n—1and\Q <k ,k) has diagonally opposite cornefs at co-

ordinatgs (j/n,k/n) and has its edges parallel to the Cartesian gxes.
For each rectangI: i

real co-
its edgd
input an

for eaoc
displacs

nd equally sized rectangle is chosen in the output
. That rectangle has its diagonally opposite cgrners at
+1)/n,(qy + 1)/n), Whereo<pk5n 1 and0<q|‘<nf1:
artesian axes. J'I'he correspondence between rectangles in the
¢ chosen afresh for each rectangle but shall remain ¢onstant
illustrates four of the 64 rectangles, with indicative
, for the case when X=1 280 and Y =1 024.

6.2.4.4 armined test images

There arethreetest ;IIIGHGD thatare opcb;f;ua Ty dcolyllcu to—worc—with—-thetestmethod 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.

6.2.4.41 Test image 1

This shall consist of overlaid horizontal and vertical bands of red (=1, g=0, 5=0), green (r=0,
g=1, b=0,), blue (=0, g=0, b=1,) and black (=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 Table 5.
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The re

Table 5 - Intersection colours of test images 1 and 2

Vertical
Horizontal red green blue black
red red green blue red
green red green blue green
blue red green blue blue
black red green blue black

green blue and fixed-width black bands shall be one pixel wide—-and the

ariable-

width bl

The wid
greater
the leftn
the sma
where y

6.2.4.4.

This shall be identical to test image 1 except thaf

and hor

6.2.4.4.

This sh
Each im

a) pse€udo-ran

1y

b) for
0,7

c) for
the

d) for

6.2.4.5

hck bands shall have widths that change over the image.

than the value of the expression 0,5 + |sin(2Tx/X)*X/20|
nost edge of the band. The widths of the horizontal vari
llest integer that is greater than the value of the

p Test image 2

B Test image 3

il consist of a
age shall be ge¢

that is
?nate of
shall be
Y)eY/15]

vertical

colours.
interval
abilities

B, with

6.2.4.5.

Test method

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

contain

(a) such pixels, the colour error (C¢) is represented as:

1/2

“( in)i _r(out)i)z +V(g(i )i _g(out)i)2 + W(b(i )i _b(out)i)z]

CSi =

where u = 0,089401, v = 0,344569 and w = 0,012996, being the squares of the ITU weightings
for converting RGB values to luminance values.
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The colour test metric (7M,) is then:
a
™™g =a™"y Ce
i=1

6.2.4.5.2 Result required

It is required that 7M_ < 0,05 for each of the n2 rectangles in the image.

6.2.4.6 Positional errors

For each of the n? rectangles of the input test image having their corners (at j &,
corresppnding output rectangle, whose bottom left-hand corner is at

ereywill be a
gpecified

by thejnanufacturer. It will probably be, but not necessarily, the g at gave
the smalllest value of TM,. It shall be that which passed the tests of 6

All posiflional errors are functions of some of the variables . chnique
is to comsider the pairs of data points J.Pjk and k,qjk where e n\alues of|k, there
are n sgfts of j,p; and, for each of the n values of /, therea

The J-Pik set defines any horizontal position k t defines any|vertical

position|errors.

W
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Input image
k y
1,0
7 — — j=4
k=7
| _ x =4/8
y =7/8
=T
4 o e k=5
e x =7/8
y =5/

i |

o

o
R
oo
W= W
=~
© ®
=oR o~
nnounon
WA WN
=~
© ®

X 0,0
|
j 0
q y
1,0 /\ /AN
N
7 —
k = 3,988
gk =6,992
x =23,988/8
< y  =6,992/8
Pk =
4 _&5 gk =4,984
\ x =7/8
\/> y = 4,984/8
px = 1,006 pk =4,013
— —1 gk = 3 gk = 3,008
x =1,006/8 x =4,013/8
BT =13/8 3 = Q’nnR/R
0o — 0,0
| | ! |
x 0,0 0,5 1,0
| | ! | | !
P 0 4 7

IEC 426/06

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 =/, x =j/n and y =pjk/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
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 be displaced fram the line (to limit
non-lingarities).

The pos gfset by
some c( /

Where ) ror:
The X i

6.2.4.6.[1.2 Required

It is required that.0,9¢ rows of
rectangles inde «@

It is reqpired that 7N

In addit ge, itis
required ) — Yk q + c—y4)0< 0,005 for all values of i,0<i =j<n-2.

NOTE F ty expression is not simplified.

6.2.4.6. position errors

6.2.4.6.21 Testmethod

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/n and y = qjk/n.

Hereinafter, the analysis and method of test are 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 + c,
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 be displaced from the line (to limit
non-linearities).


https://iecnorm.com/api/?name=f43c6e4720c534fa5620d5bf3daef19f
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