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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

The lack of standardized man overboard (MOB) detection system requirements has made it difficult for
end users to objectively evaluate the safety and effectiveness of such systems. This document addresses
these issues by clearly defining the technical specifications for the equipment, thereby allowing
manufacturers to develop systems against a common set of requirements and enabling end-users to
evaluate the safety, effectiveness, performance, and reliability of MOB detection systems.

Comments to ISO TC 8 SC 1 on this document are encouraged The experlence gamed by the wider

pite ' Ret ' mform the
d¢velopment of the final Internatlonal Standard To submit comments, see https;//ivww.iso.
orrg /committee/45800.html.
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Ships and marine technology — Systems for the detection
of persons while going overboard from ships (Man
overboard detection)

1
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C 60068-2-6:2007, Environmental testing — Part2-6: Tests — Test Fc: Vibration (sinusoidal)
C 60092-376:2003, Electrical installations in ships — Part 376: Cables for control and instrun
rcuits 150/250 V (300V)

IIO Resolution A.1021(26), Code on alerts and indicators, 2009

C oo
JLUPT

his document specifies technical requirements for systems designed to detect a persontwho
rerboard from a passenger ship. This document addresses how a system is expectedto pg
irious environmental conditions and a wide variety of incident profiles.

nis document does not cover man overboard (MOB) detection systems that reguire the pass
ew to wear or carry a device to trigger an MOB event.

Normative references

he following documents are referred to in the text in such a mray that some or all of thei
nstitutes requirements of this document. For dated references, only the edition cited ap
ndated references, the latest edition of the referenced doctiment (including any amendments

0/TR 7250-2:2010, Basic human body measurements for technological design — Part 2: S
mmaries of body measurements from national populations

C 60945:2002(E), Maritime navigation and radiocommunication equipment and systems —
quirements — Methods of testing and required test results

C 61162-3:2014, Maritime«navigation and radiocommunication equipment and systems -
terfaces — Part 3: Serial.data instrument network

O Resolution MS€.337(91), Adoption Of The Code On Noise Levels On Board Ships
DLAS ChapteKlIll, International Safety of Life at Sea, 1974

Terms and definitions
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ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

3.

1

accessible open area
any area of the ship that is accessible to either passengers or crew and open to the outside

©

ISO 2018 - All rights reserved
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3.2
active state
state in which the system is on

3.3
alarm actions
actions available within the system when an MOB warning or alarm is triggered or changes status

3.4

A- welghted noise level
quantity[ir C
A- welghtmg curve deflned in [EC 61672: 2013

3.5
control gtation
equipment that provides the facilities for human observation and control of the MOB detection systen

=]

3.6
data
informatjon captured and/or generated by the MOB detection system

Note 1 to pntry: Data may be in either a raw or a processed form and includes basic-(e.g. text, numeric, Boolean),
composit¢ (e.g. array, class, and list), and multimedia (e.g. images, audio, and video) data types.

3.7
electronjfic chart display and information system
ECDIS
navigatign information system that is defined in the International Maritime Organization (IM{)
Performgnce Standard for ECDIS (IMO Resolution A.817 (19], as amended)

3.8
environmental vibration
periodic motion of equipment installed aboard ships as a result of environmental forces

3.9
false alajrm
system aftivation not caused by an actual MOB event

3.10

heading
angle befween the directioittr which the ship’s bow is pointing and a reference direction expressed jn
degrees from a reference(irection, e.g. true north, usually from 000° clockwise through 360°

3.11
indepenfent laboratory
laboratofy that-has been recognized by a laboratory accrediting organization to test and evaluate
products|to a product safety standard, and is free from commercial, financial, and other pressures that
may inflyenee the results of the testing and evaluation process

3.12

International Association of Classification Societies (IACS)

organization that establishes, reviews, promotes, and develops minimum technical requirements in
relation to the design, construction, maintenance, and survey of ships and other marine related facilities;
and assists international regulatory bodies and standards organizations to develop, implement and
interpret statutory regulations and industry standards in ship design, construction, and maintenance,
with a view to improving safety at sea and the prevention of marine pollution

3.13

man overboard (MOB) event

incident in which a person(s) has accidently or intentionally gone over the side/front/back of a ship and
into the water

2 © ISO 2018 - All rights reserved
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14

man overboard (MOB) verification data
system data that may be used by user to acknowledge, deny, confirm, or terminate an MOB warning or

al

3.

arm at the control station

15

nominal operating conditions
set of ship and environmental conditions that are typically encountered by a ship while travelling with
passengers as shown in Table 1

Condition Value

Wave height Omto2,5m

Precipitation None

Ship speed 0 knots to 25 knots
3116
recognized organization
cgmpetent organization that has been assessed by a National Authority and found to be c
wlitnessing the required tests and certifying the test results
3117
s¢nsor unit
d¢vice or system of devices that detects and responds tg-ene or more physical stimuli
3118
shipboard cable
afmored or unarmored cable construgted in accordance with ISO/IEC 118
[SO/IEC 11801:2002/Amd2:2010 or other recognized ship cable standards, and listed or class
nationally recognized testing laboratory,
319
uhderway

not at anchor, or made fast to the shore, or aground

Table 1 — Nominal operating conditions

hpable of

01:2002,
fied by a

4| Abbreviated terms

ECDS Electroni¢ichart display and information system
[ACS Intérnational Association of Classification Societies
IHS Integrated bridge system

IHC International Electrotechnical Commission

IMO International Maritime Organization

MOB Man overboard

NMEA National Marine Electronics Association

RAID Redundant array of independent disks

RO Recognized Organization
RoHS Restriction of the Use of Certain Hazardous Substances
© ISO 2018 - All rights reserved
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S-VDR Simplified voyage data recorder

SOLAS International Convention for the Safety of Life at Sea, 1974, as amended by IMO Res.

MSC.47(66)
TBT Technical Barriers to Trade
UTC Coordinated universal time

VDR Voyage data recorder

WTO World Trade Organization

5 Requirements

5.1 Gepneral

The testing outlined in this document shall be conducted by an independentdaboratory or may be
conductdd by the manufacturer provided the tests conducted by the manufagturer are approved (pr
certified) by a Recognized Organization or Classification Society that complies with the applicallle
unified ipterpretations and requirements posted by the InternationaliAssociation of Classificatign
Societies|(IACS).

The intept of the following requirements is to verify that the ‘system contains all the core system
capabilit]es.

5.2 System description

A genera] MOB detection system described in this dg¢ument consists of a control station, sensor unifs,
cables, and associated software (Figure 1).

Control;Station |

~{ software
/ !
‘/
Sensor Sensor Sensor Sensor
Unit 1 Unit 2 Unit ... Unitn
NOTE Depending on the system, the associated software can be installed on the control station and/pr

Sensor units.
Figure 1 — Block diagram of a general MOB detection system with logical links
5.3 Control station

The system shall include a control station where alarms and data can be reviewed.

The system shall have the capability for an operator to manually select an imaging sensor and timeline
for playback at the control station.

4 © ISO 2018 - All rights reserved
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5.4 Shipboard cables

Shipboard cables shall be manufactured in compliance with the applicable sections of IEC 60092-
376:2003 for low smoke and zero halogen.

Shipboard cables shall be designed and manufactured in compliance with the Restriction of the Use of
Certain Hazardous Substances (RoHS) in Electrical and Electronic Equipment Directive (2011/65/EU)
or equivalent.

5.5 Light emitting system components

The intensity of light emitting system components located or installed in the bridge area shdll be fully
dimmable and capable of being controlled at the control station.

6 Noise emitting system components

aximum A-weighted noise level of less than 65 dB(A), in accordance withJJMO Resolution MS{.337(91).

5

All components of the system that are installed in the navigating bridge and /65 chartrooms shpll have a
m

The MOB audible alarm is exempt from this requirement.

System components installed in locations other than the navigating-bridge or chartroom shall follow
tHe maximum A-weighted noise levels set forth by IMO Resolution\MSC.337(91) The MOB audible alarm
islexempt from this requirement.

5|7 Power

The system shall be capable of being powered from @100 Vac to 230 Vac power source, or fronf a 24 Vdc
ppwer source.

5|8 Electromagnetic compatibility

The system shall satisfy the requirements for electromagnetic emission and immpunity to
electromagnetic environments set forth in IEC 60945:2002(E).

5|9 Ingress protection

All components of the system that are required to be installed in an area of the ship that is ogen to the
elements shall be certified to an ingress protection rating of IP66 or greater.

NOTE IEC 60529:1989+A1:1999+A2:2013 provides additional information on ingress protection rjtings.

5|10 Environmental vibration
T

ne system shall be capable of withstanding typical environmental vibrations that may be encpuntered
011 the, ship. The system shall be tested in accordance with IEC 60068-2-6:2007 to deterthine this
cdpability.

5.11 MOB detection

The system shall detect persons that pass through the MOB detection zone (see 5.12) while going
overboard.

The method of detection shall not require the passengers or crew to wear or carry a device to trigger an
MOB event.

The system shall be capable of detecting a human with a height of 1,467 m. This height is based on the
minimum 5th percentile stature data published in ISO/TR 7250-2:2010(E).

© IS0 2018 - All rights reserved 5
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5.12 MOB detection zone

The MOB detection zone shall be designed to:

a) cover the entire periphery of the ship;

b) belo

cated at or below the lowest accessible open area; and

c) extend a minimum of 5 m from the periphery of the ship.

The peri

phery of the ship is defined as the widest part of the ship at any location and is extended

include 1
do not m

System c
aided de

bdify the ship periphery.

bverage shall be determined by using a general arrangement drawing (e.g. blueprint,-comput

sensor units.

5.13 M(
The syst¢
The syst¢
The syst¢
of initiat
alarm. M
the purp

5.14 Vis

The syst¢
active un

DB warning initiators
bm shall be capable of initiating an MOB warning based on data capfured from the sensor unif
bm shall not require human interaction to trigger an MOB warning.

m shall allow users to manually initiate an MOB warning at the control station for the purpos
ng a drill or if manual review of video imagery indicatés an MOB event that did not cause §
hnually initiated MOB warnings shall occur immediately: MOB warnings manually initiated f
bse of a drill shall be designated as a drill within the system.

sual alarm

til the MOB warning has been acknowledged at the control station. The visual presentation

the alarnp shall satisfy the requirements set forth in IMO Resolution A.1021(26).

5.15 Audible alarm

Once an |
shall ren

When ac
between
level may
exceed 8

Audible :
forth by

MOB warning has been initiated, the system shall generate an audible alarm. The audible alar
ain active until the alarm has been deactivated or silenced at the control station.

tive, audible alarms’located on the navigation bridge shall have an A-weighted noise lev
75 dB(A) and/85"dB(A) at distance of one meter from the system. Alternatively, the noi
' be adjustediteat least 10 dB(A) above the ambient noise level. The upper noise level shall n
b dB(A).

\larms-installed in locations other than the navigating bridge shall follow the guidance s
MO Resolution A.1021(26).

feboats. Other enclosed objects that protrude over the edge of the ship (e.g. rides, slides, etg.

5ign model, etc.) of the ship, sensor installation locations, and the detection envelope of the

bm shall generate a visual alarm in response to an MOB warning. The visual alarm shall remajn

eI

S
L1

of

m

35
pt

5.16 MOB verification data

The system shall make available MOB verification data, in the form of still or video images, to a human

operator

within five seconds of an MOB warning.

The system shall allow a human operator to control the playback of available MOB verification data.

MOB verification data shall include:

a) data

b) data

obtained from the sensor unit(s) that initiated the MOB warning; and

obtained 5 s before and 5 s after the MOB warning.

© ISO 2018 - All rights reserved
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The resolution of the MOB verification data shall be sufficient to allow for a human operator to distinguish
between a human and other objects at the maximum range of the detection envelope of the sensor.

5.17 Warning and alarm actions

The system shall allow authorized system users to acknowledge, deny, or confirm an MOB warning or
alarm at the control station. Each action shall produce a different system response, the details of which
can be found in Table 2.

o Lla D =g 1 L.
1dUIT 4 NCTYUISIIT dldl III dCLIUIIS
Alarm action Description Required system response
Acknowledge Allows a user to acknowledge |— Stop the audible alarm
the MOB warning

— Stop the visualalarm

Denya Allows a user to classify an — Stop the™OB alarm log
acknowledged MOB warning as

— Provide the user with the
a false alarm

optionto'create a text-based MOB
logrentty

Confirmb Allows a user to classify an ~)Escalate the MOB warning to
acknowledged MOB warning as*|ah MOB alarm

a human-verified MOB event — Provide the user with the

option to create a text-based MOB
log entry

a  System users should only deny an MOB event in the s§istem after reviewing the data.

b The confirm alarm action shall be an optional step. @’ the alarm review process.

The system shall be capable of marking all dataicorresponding to an MOB alarm to prevent d¢letion or
oyerwriting of the data prior to the 30 day miftimum storage duration.

5/18 MOB event message

Onpce an MOB event has been confirmed by an authorized system user, the system shall génerate a
Nptional Marine Electronics Association (NMEA) message.

5|19 MOB alarm log

The system shall gerierate an MOB alarm log when an MOB warning is initiated. The MOB 4larm log
shall contain theAfollowing items:

a) date and$ime of alleged MOB event;
b)] the identity(s) of the sensor unit(s) that initiated the MOB alarm;

c)| Ceurrent ship location;

d) current ship heading;
e) current ship speed; and
f) username(s) and, if appropriate, alarm actions(s) of any individual logged into the system.

The MOB alarm log shall be maintained for a minimum of 30 days.

5.20 Operational status

The system shall monitor the operational status of the system.

© ISO 2018 - All rights reserved 7
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The operational status of the system shall be displayed at the control station at power up, reset, or
change of system status.

The operational status of the system shall include:

a)

the activation state (e.g. active or inactive) of all system sensors; and

b) the functional state (e.g. normal or malfunction) of all system sensors.

5.21 Captured data

The data

If an MO
alarm muist be equal to the native resolution and frame rate of the camera.

captured from each sensor unit shall be recorded in its final data format.

B system utilizes video as means of recording an MOB alarm, then video associated with 3

5.22 Date and time stamps

All requi
with natjonal and international evidential standards.

The syst
generate

red system data shall be embedded with a date and time stamp in a manner that is complia

em shall utilize the time code input from a valid coordinatedwhniversal time (UTC) feed
the date and time stamp.

5.23 Data storage

The syst
required
a) oper
b) oper
c) data
d) any 4
e) MOB
f) secu

em shall record all of the required system data while the system is in an active state. The

system data shall include the following items:
btional status of the system;

htional status of each sensor unit;

captured from each sensor unit (see 5.21);
ictive MOB alarm logs (see 5.19);

log entries; and

rity log (see 5.27).

The requfired system datasshall be recorded at the sampling rates prescribed in Table 3.

Table 3 — Required system data sampling rates

L 1)

™

(0]

Item Required sampling frequency| Recommended sampling
frequency

Opkrational status (as defined |At power up, reset, and on At power up, reset, on change of
in 5.Z0J of the system change of status Status, and every 5 min
Operation status (as defined in |At power up, reset, and on At power up, reset, on change of
5.20) of each sensor unit change of status status, and every 5 min
Data captured from each sen- |29 Hz At the maximum rate of the
sor unit sensor unit
Any active MOB alarm logs On change of status On change of status
MOB log entries When saved by the user When saved by the user
Security log Upon each system event Upon each system event

The system shall have the capacity to store the required system data for a minimum of 30 days.

© ISO 2018 - All rights reserved
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The system shall store data in a resilient and redundant device such as a redundant array of independent
disks (RAID) 6 array.

It shall be possible for an advanced user to set a data retention policy for the system. Once data exceeds
the data retention policy duration then it shall be automatically destroyed. The data retention policy
shall not conflict with the 30 day minimum storage requirement.

5.24 User account types

There shall be at least two different types of user accounts on the system: standard and advanced user.

Aluser with a standard account shall not be capable of:
a) creating or deleting user accounts on the system; or

b] changing his or her account information or account type.

5|25 Access controls

Agcess to the control station shall be restricted to users with the appropriate credentials.

5|26 Anti-tamper protection

Individuals accessing the system shall not have the abilityl to"alter or delete any recorded ¢lata. The
system shall log user actions.

5|27 Security log

The system shall record system events in a security log. System events shall include the following
eyent types:

a) logons;

b] logoffs;

c)] dataexport;

d] software upgrades; and
e) system setting changes.

For each system-evéent, the user that initiated the event, the type of the event, and the date and time
agsociated with.the event shall be recorded.

In| the casé.of a data export event, a description sufficient to describe the data that was expoifted from
tHe system shall also be recorded.

In the case of a software upgrade event, the new software version shall also be recorded.

In the case of a system setting change event, both the old and new settings shall be recorded. If the
system automatically adjusts the detection settings at a frequency greater than once an hour, a lookup
table or report that describes how the settings are applied may be supplied in lieu of the detection
setting change event log entries.

5.28 MOB testing manikin

The system shall be evaluated in a controlled environment using a manikin with a mass of 40 kg and
a height of 1,467 m. The manikin shall have a basic human shape that contains two arms, two legs, a
torso, and a head. The manikin may be modified in order to represent the signature of a human for a
particular sensing modality. Any modifications to the manikin shall be approved by an independent

© ISO 2018 - All rights reserved 9
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laboratory or a Recognized Organization or Classification Society that complies with the applicable
uniform interpretations and requirements posted by IACS.

6 Controlled environment performance requirements

The intent of the following requirements is to verify that the system in question satisfies the minimum
performance criteria prior to installation and subsequent testing on a ship (Clause 7).

6.1 Basic probability of detection

The proHability of detection of an MOB manikin shall be greater than or equal to 95 % in a contioHed
environment setting. A controlled environment setting means the environmental conditions ‘during
the testg are within the range of environmental conditions set out in the test plan. Environmental
condition}s include temperature, wind, light intensity (general and measured at the sensor), visibility,
cloudiness, rain, fog. Tests may be conducted indoors or outdoors.

This propability of detection shall be calculated by conducting at least 100 drgops throughout the
detection) envelope of the sensor. To ensure adequate testing coverage, the detection envelope shall e
divided into 20 test regions of approximately equal area. Five drop tests shall be conducted at ea¢gh
testing rg¢gion. Of these five drop tests, two shall be conducted 1 m to 3 m above the sensor plane, ofie
shall be ¢onducted 4 m to 6 m above the sensor plane, and two shall beZeonducted 7 m to 10 m aboye
the sens¢r plane. In addition to the test parameters outlined above, the following information shall be
collected and recorded in the test logs:

a) test dlate;

b) test fime;

c) test¢prganization;

d) name of tester;

e) testlocation (indoors or outdoors);

f) light{intensity (general and maximum-intensity measured at surface of sensor);
g) systém manufacturer;

h) systém details (e.g. sensortype, number of sensors used during tests, model and serial number jof
senspr(s) used during test);

i) map|of sensor detection envelope and associated test regions;
j) envifonmental €onditions;

k) modgl of manikin used during drop tests;

1) seridl mumber of manikin used during drop tests; and

m) list of any modifications made to manikin for testing (e.g. clothing type, heated sections, etc.).

7 Shipboard-based performance requirements

The intent of the following requirements is to verify that the system is capable of functioning with an
acceptable level of performance in the intended, nominal operational environment.

Shipboard testing shall be performed on a vessel that is authorized to carry at least 250 passengers, has
onboard sleeping facilities for each passenger, and is not engaged on a coastwise voyage.

Shipboard testing shall be performed on a fully installed MOB detection system over a period of 90 days.
MOB detection system parameters shall not be modified during testing unless the modifications are
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outlined in the MOB detection system operation manual. If system modification instructions are
outlined in the MOB detection system operation manual, changes to the system must be conducted by
an independent third party or authorized end-user. Manufacturers shall be provided the opportunity
to observe shipboard testing to ensure that system operation protocols have been followed throughout
the test.

7.1 Probability of detection

During nominal operating conditions, the probability of detecting a human or an MOB manikin passing
th rr\ngh the MOB detection zone shall bhe greater than or nnlnn] t0 95 04 The prnhnhi]ify of detection
shall be calculated by conducting atleast 100 drop tests with an MOB manikin at the locatiorig-described
in Table 4. The tester shall make every effort to perform the tests at different locations, within each
défined area, including the bow and stern.
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Table 4 — Detection probability drop test parameters

Number of | Time of Vessel side Areas Distance from | Vertical speed at
tests day side of vessel sensor plane
(m) (m/s)
3 Day Port Forward Oto2 4to12
4 Day Port Mid Oto2 4to12
4 Day rort ATt UtoZ 410 12
3 Day Port Forward 3to5 4to12 (\’\%
4 Day Port Mid 3to5 4012, 7]
4 Day Port Aft 3to5 41012y
3 Day Starboard Forward Oto2 AHb\ﬁ
4 Day Starboard Mid 0to2 C4 t 12
4 Day Starboard Aft Oto2 O?:; to 12
3 Day Starboard Forward 3to5 (7] S 4to12
4 Day Starboard Mid 3to ‘5\(0 4to12
4 Day Starboard Aft 3t 4to12
3 Night Port Forward (%o 2 4to12
4 Night Port Mid | < 0to2 41012
4 Night Port Aft o} Oto2 41012
3 Night Port Forward? 3to5 4t012
4 Night Port Mid™ 3to5 4t012
4 Night Port ;\Qm;t 3to5 4to12
3 Night Starboard hn\l)orward 0to2 4to12
4 Night Starboard |~  Mid 0to2 41012
4 Night Starboard” Aft 0to2 4t012
3 Night Starpoq}'c'{ Forward 3to5 4to12
4 Night Starboard Mid 3to5 4t012
4 Night | (Starboard Aft 3to5 4t012
3 Day (3t'arboard and/ | Forward, Mid, 0to2 12+
_ CO or Port and/or Aft
3 Starboard and/ | Forward, Mid, 0to2 12+
= or Port and/or Aft
3 €> ‘Day Starboard and/ | Forward, Mid, 3to5 12+
DA or Port and/or Aft
&?“\ Night Starboard and/ | Forward, Mid, 3to5 12+
(%) or Port and/or Aft
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In addition to the test parameters outlined above, the following information, to capture conditions at
the time of testing, shall be collected and recorded in the test logs:

a)
b)

c)

test date;
test time;

test organization;

d]
e)
f)

name of tester;

system manufacturer;

system details (e.g. sensor type, number of sensors used during tests, model anid-serial number of

sensor(s) used during test);

model of manikin used during tests;

serial number of manikin used during drop tests;
height of manikin used during the tests;

weight of manikin used during the tests;

list any modifications made to manikin for testing (e.g.clothing type, heated sections, etc.
ship name;

ship location;

ship heading;

ship speed;

ship roll;

ship heave;

wave height;

air temperature;

water temperature;

wind speed;

weather conditions;

precipitation;

test location;
drop height (with respect to sensor plane); and

deck activities (washing, painting, life boat operations, etc.).

During non-nominal operating conditions, the probability of detection shall be recorded when safe and
practical. This data is for informational purposes only and is intended to help guide future versions of
this document.

7.2 False alarm rate

False alarms are measured over an extended period (90 days) and averaged over that period.

© ISO 2018 - All rights reserved
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