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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.

This document provides a method to verify that a system operates to the required performance in a
specified environmental window (Table 1) and against a manikin of the size described in 5.24. Systems

carditian PO

that pre-operationalottside—the—preseribed-environmentalconditions—ortsed—to—deteer people that
do npt conform to the effective manikin size can suffer some degradation in performayce. It is not
currently possible to quantify that degradation.
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INTERNATIONAL STANDARD ISO 21195:2020(E)

Ships and marine technology — Systems for the detection
of persons while going overboard from ships (man
overboard detection)

1 Scope

This|document specifies technical requirements for systems designed to detect a persom wiho has gone
overboard from a ship.

This|document does not cover man overboard (MOB) detection systems that require the passengers or
crew| to wear or carry a device to trigger an MOB event.

2 Normative references

The following documents are referred to in the text in such a wayythat some or all of their content
consfitutes requirements of this document. For dated references, only the edition cited|applies. For
unddted references, the latest edition of the referenced document (including any amendmenpts) applies.

IEC p0945:2002, Maritime navigation and radiocommunication equipment and systems| — General
requirements — Methods of testing and required test results

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

IMO Resolution A., 1021(26), Code on alerts.and indicators, 2009
IMO Resolution MSC., 302(87), Bridge alert management
IMO Resolution MSC, 337(91), Adgption Of The Code On Noise Levels On Board Ships

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.
ISO dnd IEC maintain/terminological databases for use in standardization at the following gddresses:

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

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

31
accessible open area

area of the ship accessible to either passengers or crew and open to the outside, where a person who fell
would end up overboard

3.2
active state
state in which the system is on

3.3
alarm action
action available within the system when a MOB alert or alarm is triggered or changes status

© IS0 2020 - All rights reserved 1


https://www.iso.org/obp
https://www.electropedia.org/
https://standardsiso.com/api/?name=68b55701a6797c3078aaae24108c34a5

ISO 21195:2020(E)

3.4
control station
equipment that provides the facilities for human observation and control of the MOB detection system

3.5
data
information captured and/or generated by the MOB detection system

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

3.6
environmehptal vibration
periodic motion of equipment installed aboard ships as a result of environmental forces

3.7
false alarm
system actiyation not caused by an actual MOB event

3.8

heading
angle between the direction in which the ship’s bow is pointing and a réference direction, e.g.|true
north, expressed in degrees, usually from 000° clockwise through 3602

3.9
laboratory
body that pgrforms one or more of the following activities:

— testing
— calibratjion

— samplirlg associated with subsequent testingfor calibration

[SOURCE: ISO/IEC 17025:2017, 3.6, modified— Note 1 to entry has been omitted.]

3.10
man overbgard event
MOB event
incident in Wwhich person(s) has-accidently or intentionally gone over the side/front/back of a ship and
into the water

3.11
man overboard verification data
MOB verifi¢ation data

system datd (3.5);that may be used by user to acknowledge, deny, confirm or terminate a MOB algrt or
alarm at the centrol station (3.4)

3.12
nominal operating conditions
set of ship and environmental conditions

Note 1 to entry: See Table 1.

Table 1 — Nominal operating conditions

Condition Value
Wave height Omto2,5m
Precipitation None
Ship speed over ground 0 knots to 25 knots

2 © IS0 2020 - All rights reserved
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sensor unit
device or system of devices that detects and responds to one or more physical stimuli

3.14

underway

nota

t anchor, made fast to the shore, or aground

4 Abbreviated terms

ECD]]
MOB
RAI
S-VD
VDR

5 1

5.1

The {
ISO 1
are 4

complies with the applicable unified interpretations and requirements posted by the I

Asso
NOTH

facili
inter
view

electronic chart dispiay and information system
man overboard
redundant array of independent disks

R simplified voyage data recorder
voyage data recorder

Requirements

General
esting outlined in this document shall be conductéd by a laboratory meeting the reqyirements of

7025 or may be conducted by the manufacturer, provided the tests conducted by the m
pproved by a laboratory meeting the requirements of ISO 17025 or classification

ciation of Classification Societies (IACSJ\ar other recognized organization.

anufacturer
society that
hternational

IACS is an organization that\establishes, reviews, promotes and develops minimyim technical
requirements in relation to the design, construction, maintenance and survey of ships and other
ies. It also assists internationalregulatory bodies and standards organizations to develop, implement and
bret statutory regulations andiindustry standards in ship design, construction and maintefance, with a

to improving safety at searand the prevention of marine pollution.

The intent of the followingrequirements is to measure the system level of performance in t

nom

Anngd
using

5.2

nal operational gnivitonment.

x A provides additional recommendations for guidance to those developing, installing
by MOB detection systems.

Principle of operation

An

arine related

he intended,

testing and

The MOB system sensors shall detect persons and other objects passing through the detection zone
(see 5.7). Processing or analysis of the raw data may be conducted in the sensor(s), a server, the control
station or any combination of the three.

Once the analysis is complete, the system shall have automatically excluded any event that is not a man
overboard event (plus allowable rate of false alarms). For each event that passes the threshold for an
MOB event, the system shall generate an indication. A human operator shall be required to review the
event and determine if the event is a man overboard event or a false alarm.

False alarms shall be recorded in the system with a comment from the operator on the cause. This will
be used to further develop understanding of the behaviour of such systems during normal operations
and varied environmental conditions.

© ISO
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Man overboard events shall remain active on the control station until marked complete by a human
operator with comments on outcome.

The MOB system shall be designed with the possibility to connect to integrated navigation systems
(ECDIS) to display geospatially referenced MOB event markers.

The MOB system shall be designed with input interfaces for time, position and available
environmental data.

5.3 System description

A general M i i i i i fOTT, Inits,
cables and associated software (Figure 1).

Control Station

Software
Sensor Sensor Sensor Sensor
Unit 1 Unit 2 Unit ... Unitn
NOTE Dé¢pending on the system, the associated software can be installed on the control station aphd/or

sensor units.

Figure 1 — Block diagram of a general MOB detection system with logical links

5.4 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 playbacl at the control station.

5.5 Design and testing

5.5.1 General

The MOB system shall be designed and tested to comply with the requirements of IEC 60945 for
protected or exposed components as appropriate for each system sub-assembly.

Specific requirements described in 5.5.2 to 5.5.8.

5.5.2 Light emitting system components

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

4 © IS0 2020 - All rights reserved
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5.5.3 Noise emitting system components

All parts of the system that is installed in the navigating bridge and/or chartrooms shall have a
combined noise level of less than 60dB(A) at a distance of 1 m from any part of the equipment under test
(EUT), as defined in IEC 60945:2002, 11.1. 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 noise levels set forth by IMO Resolution MSC.337(91) The MOB audible alarm is exempt

from

this requirement.

5.5.4 Power

The
IECH4

5.5.5

The
elect

5.5.6
All c

elem
in lin
5.5.7

The 1
on th

5.5.9
The

applicable to each component.

5.6

The
overl

The method ¢f detection shall not require the passengers or crew to wear or carry a device

MOB

equipment shall be compatible with ship’s power as specified and tested in accol
0945 for nominal AC power input between 100 Vrms and 230 Vrms.

Electromagnetic compatibility

system shall satisfy the requirements for electromagnetic emission and in
romagnetic environments set forth in IEC 60945.

Ingress protection

pmponents of the system that are required to be installed in an area of the ship that if
ents shall be certified to an ingress protection rating of\[Px6 or greater. Testing shall b
e with procedures in IEC 60945.

Environmental vibration

ystem shall be capable of withstanding typical environmental vibrations that can be §
e ship. The system shall be tested in accordance with IEC 60945 to determine this cap

Thermal performance

bystem shall be certified as Having been tested against the thermal requirements of |

MOB detection

system shall detect persons that pass through the MOB detection zone (see 5.7)
poard.

event.

rdance with

nmunity to

open to the
e conducted

bncountered
ability.

£C 60945 as

while going

Lo trigger an

At a

minimum, the system shall be capable of detecting a human with a height greater th

an 1,466 m.

This height is based on the minimum 5 percentile stature data published in ISO/TR 7250-2.

5.7

MOB detection zone

The MOB detection zone shall be designed to:

a) cover the entire periphery of the ship;

b) belocated at or below the lowest accessible open area; and

c) extend a minimum of 8 m from the periphery of the ship.

© ISO
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The periphery of the ship is defined as the widest part of the ship at any location and is extended to
include lifeboats. Other enclosed objects that protrude over the edge of the ship (e.g. rides, slides, etc.)
do not modify the ship periphery.

System coverage shall be determined by using a general arrangement drawing (e.g. blueprint, computer-
aided design model, etc.) of the ship, sensor installation locations, and the detection envelope of the
sensor units.

5.8 MOB indication initiators

The system shall be capable of initiating an MOB indication based on data captured from the sensor units.

The system shall not require human interaction to trigger an MOB indication.

The system| shall allow users to manually initiate an MOB indication at the control statien fof the
purposes of|initiating a drill or if manual review of video imagery indicates an MOB event'that dif not
cause an alarm. Manually initiated MOB indications shall occur immediately. MOB indications manually
initiated for|the purpose of a drill shall be designated as a drill within the system.

5.9 Visudl indication

htion
isual
(26).

The system,
shall remai
presentatiol
Visual indic

shall generate a visual indication in response to an MOB/event. The visual indic
h active until the MOB event has been acknowledged ,at\the control station. The V|
1 of the indication shall satisfy the requirements set.forth in IMO Resolution A.102]]
htions displayed on the bridge shall comply with relevant clauses of IEC 62288.

5.10 Audible indication

Once an M(
indication s}

B event has been initiated, the system shall generate an audible indication. The auldible
hall remain active until acknowledged atthe control station.

When activ
between 75

Audible pre;

Audible indications installed in locations other than the navigating bridge shall follow the guidang

forth by IM(

5.11 MOB

The system
operator wi

The system

e, audible indications located on themavigation bridge shall have an acoustic noise
dB(A) and 85 dB(A) at distance 6f jl m from the system, as defined in IEC 60945:2002,

entation of MOB events onthe bridge shall comply with relevant clauses of IEC 62288

Resolution A.1021(26).

verification data

shall make'available MOB verification data, in the form of still or video images, to a ht
thin 5 s’ofan MOB alert.

shalldllow a human operator to control the playback of available MOB verification dat

level
11.1.

e set

iman

MOB verification data shall include:

a) data obtained from the sensor unit(s) that initiated the MOB indication; and

b) data obtained from 5 s before the MOB event until 5 s after.

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.

5.12 MOB

Event actions

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

6

© IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=68b55701a6797c3078aaae24108c34a5

ISO 21195:2020(E)

Table 2 — Requisite alarm actions

Alarm action Description Required system response
Acknowledge Allows a user to acknowledge the — Stop the audible indication
MOB indication
— Stop the visual indication
Deny? Allows a user to classify an acknowl- |— Stop the MOB event log
edged MOB event as a false alarm
— Provide the user with the
option to create a text-based
MOB log entry
Confjrmm® Affows a USer 1o ciassify an acknowit- [—  Escalate the MOBIndication to
edged MOB indication as a hu- an MOB alert
man-verified MOB event
— Provide the user with the
option to-create a tekt-based
MOB log.entry
a  {dystem users should only deny an MOB event in the system after reviewing the data.
b The confirm MOB action shall be an optional step in the event review process.

The

bystem shall be capable of marking all data corresponding to an;MOB event to preven

overyvriting of the data prior to the 30-day minimum storage duration (see 5.14).

5.13 MOB event message

Oncgd a MOB event has been confirmed by an authaorized system user, the system sh
MOB| message as specified in IEC 61162 (all parts).*Before the system is physically conng
navigation system consideration shall be given to.¢yber security issues.

5.14 MOB event log

The
shal

a)
b)
)
d)
e)
f)
The

system shall generate an MOB event’log when an MOB indication is initiated. The M
lfcontain the following items:

date and time of alleged MOB-event;

the identity(s) of the senser unit(s) that initiated the MOB indication;
¢urrent ship location;

¢urrent ship heading;

¢urrent ship speed over ground; and

t deletion or

hll output a
bcted to any

DB event log

m.

I/’sername[s) and, if appropriate, event actions(s) of any individual logged into the syste

OB alarm Ing shall be maintained for a minimum of 30 r‘|:1yc

5.15 Operational status

The

system shall monitor the operational status of the system.

The operational status of the system shall be displayed at the control station at power up, reset or
change of system status.

The

a)
b)

operational status of the system shall include:
the activation state (e.g. active or inactive) of all system sensors; and

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

© IS0 2020 - All rights reserved
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5.16 Captured data
The data captured from each sensor unit shall be recorded in its final data format.

If an MOB system utilizes video as means of recording an MOB alarm, the video associated with an
alarm shall be equal to the native resolution and frame rate of the camera.

5.17 Date and time stamps

All required system data shall be embedded with a date and time stamp in a manner that is compliant
with national and international evidential standards.

The system|shall utilize the time code input from a valid coordinated universal time (UTC), feed to
generate the¢ date and time stamp.

5.18 Data storage

The system|shall record all of the required system data while the system is in_aw active state| The
required sys$tem data shall include the following items:

a) operatipnal status of the system;
b) operatipnal status of each sensor unit;

c) data captured from each sensor unit (see 5.16);

d) any active MOB event logs (see 5.14);
e) MOB log entries; and
f) security log (see 5.22).

The requirefd system data shall be recorded at the-sampling rates specified in Table 3.

Table 3 — Required system data sampling rates

Item Required sampling frequency |Recommended sampling frequency
Operational gtatus (as defined in _|Atpower up, reset and on change |At power up, reset, on change of
5.15) of the 4ystem of status status and every 5 min
Operational gtatus (as defineddn™" |At power up, reset and on change |At power up, reset, on change of
5.15) of each sensor unit of status status and every 5 min
Data capturgd from each-sensor 29 Hz At the maximum rate of the sensqr
unit unit
Any active MOB event logs On change of status On change of status
MOB log entties When saved by the user When saved by the user
Security log Hpomeachsystenrevent Hpomeactrsystenrevent

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

The system shall store data in a resilient device providing redundancy equivalent to a redundant array
of independent disks with block level striping with two parity blocks (RAID) 6, or better.

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.

5.19 User account types

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

8 © IS0 2020 - All rights reserved
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A user 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.

5.20

Access controls

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

5.21

Anti-tamper protection

Indiy
syste

5.22

The
even

iduals accessing the system shall not have the ability to alter or delete any records
m shall log user actions.

Security log

d data. The

system shall record system events in a security log. System events,shall include the following

L types:

a)
b)
)
d) {
e) 9

For ¢
asso

In th
the s

In th

In thle case of a system setting change event, both the old and new settings shall be rec

systd
table
setti

5.23
The

gons;
goffs;

ata export;

oftware upgrades; and

ystem setting changes.

ach system event, the user that initiated the event, the type of the event, and the da
fiated with the event shall be recorded.

e case of a data export event, a description sufficient to describe the data that was ex
ystem shall also be recorded,

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

m automatically adjusts the detection settings at a frequency greater than once an hg

hg change eventlog entries.

Compliance with appropriate IMO resolutions

bystem shall be designed to be compliant with IMO resolutions MSC.302(87) and A.1(

te and time

ported from

rded. If the
ur, a lookup

or report that.déscribes how the settings are applied may be supplied in lieu of the detection

21(26). The

equi

bment shall he rnpnhlp of r];mcifying’ h;mrlling, dicplnying and reporting alerts as

required in

[EC 62923. Compliance shall be demonstrated during initial testing.

5.24 MOB testing manikin

The system shall be capable of detecting a manikin with a height of 1,466 m, plus or minus 25 %, and
with a minimum initial mass of 40 kg. 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, providing that any such modifications can be shown quantitatively to not exceed the
characteristics of a human. This height is based on the minimum 5th percentile male and female stature

data

© ISO
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6 Controlled environment performance requirements

6.1 General

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).

6.2 Basic probability of detection

The probability of detection of an MOB manikin shall be greater than or equal to 95 % in a controlled

environmentsetdng—-A-—econtroled-envirenment-setting means—theenvirenmentalconditens—dyring
the tests are within the range of environmental conditions set out in the test plan. Environmental
conditions ihclude temperature, wind, light intensity (general and measured at the sensor); visibility,

cloudiness, Tain, fog. Tests may be conducted indoors or outdoors.

This probability of detection shall be calculated by conducting at least 100 drops:throughout the
detection envelope of the sensor. To ensure adequate testing coverage, the detection envelope shall be
divided intd 20 test regions of approximately equal area. Five drop tests shall be conducted at|each
testing regign.

Of these five¢ drop tests:

— two shalll be conducted 1 m to 3 m above the sensor plane;

— one shall be conducted 4 m to 6 m above the sensor plane; and
— two shafll be conducted 7 m to 10 m above the sensor plafie.

In addition [to the test parameters outlined above, thezfollowing information shall be collected and
recorded inthe test logs:

‘(IJ

a) testdat
b) testtimg;
c) testorgpnization;

d) name of tester;

e) testlocation (indoors or outdoors);

f) light intensity (generaland maximum intensity measured at surface of sensor);
g) system manufacturer;

h) system [details+(e.g. sensor type, number of sensors used during tests, model and serial numher of
sensor($)aused during test);

i) map of sensor detection envelope and associated test regions;

j) environmental conditions;

k) model of manikin used during drop tests;

1) serial number of manikin used during drop tests (where provided or local reference); and

m) list of any modifications made to manikin for testing (e.g. clothing type, heated sections, etc.).
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7 Shipboard-based performance requirements

7.1

General

The intent of the following requirements is to measure the system level of performance in the intended,
nominal operational environment.

Shipboard testing shall be performed on a fully installed MOB detection system over a period of at least
90 days. During the test period, the vessel shall be in normal operation; any periods alongside exceeding
12 h shall not count towards the 90 days. MOB detection system parameters shall not be modified during

testi

ng unless the modifications are outlined in the MOB detection system operation manu

al. If system

mod
systd
madg{
restd
Systd

7.2

Duri
throt
shall
in T4
defin

fication instructions are outlined in the MOB detection system operation manual, ch
m shall be conducted by an independent third party or authorized end-user. Any,m
e outside those expected of an end user during normal operation shall cause the 90-d
rt. Manufacturers shall be provided the opportunity to observe shipboard-testing to
m operation protocols have been followed throughout the test.

Probability of detection

hg nominal operating conditions, the probability of detecting a human or an MOB man
igh the MOB detection zone shall be greater than or equal#o 95 %. The probability
be calculated by conducting atleast 100 drop tests with anMOB manikin at the locatioi
ble 4. The tester shall make every effort to perform the tests at different locations
ed area, including the bow and stern and during hours,ef light and dark.

Table 4 — Detection probability drop test parameters

hnges to the
odifications
Ay period to
ensure that

ikin passing
of detection
s described
within each

Number of Time of Vessel side Areas Distance from | Vertical speed at
tests day side of vessel senspr plane
m m/s
3 Day Port Forward 0to3 4lto 12
4 Day Port Mid 0to3 4lto 12
4 Day Port Aft 0to3 4|to 12
3 Day Port Forward 4to8 4lto 12
4 Day Port Mid 4to8 4lto 12
4 Day Port Aft 4to8 4lto 12
3 Day Starboard Forward 0to3 4|to 12
4 Day Starboard Mid 0to3 4lto 12
4 Day Starboard Aft 0to3 4lto 12
3 Day Starboard Forward 4to8 4lto 12
4 Day Starboard Mid 4to8 4|to 12
4 Day Starbeard Afe 4-+6-8 4lto 12
3 Night Port Forward 0to3 4to12
4 Night Port Mid 0to3 4to12
4 Night Port Aft Oto3 4to12
3 Night Port Forward 4to8 4to12
4 Night Port Mid 4to8 4to12
4 Night Port Aft 4to8 4to12
3 Night Starboard Forward 0to3 4to12
4 Night Starboard Mid Oto3 4to12
4 Night Starboard Aft 0to3 4to12
3 Night Starboard Forward 4to8 4to12

© ISO
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