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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ACTIVE MILLIMETRE-WAVE SYSTEMS FOR SECURITY
SCREENING OF HUMANS - GENERAL REQUIREMENTS

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s)"). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
may participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence between
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

IEC draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which
may be required to implement this document. However, implementers are cautioned that this may not represent
the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not be held responsible for identifying any or all such patent rights.

IEC 63391 has been prepared by subcommittee 45B: Radiation protection instrumentation, of
IEC technical committee 45: Nuclear instrumentation. It is an International Standard.

The text of this International Standard is based on the following documents:

Draft Report on voting

45B/1064/FDIS 45B/1072/RVD

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

The language used for the development of this International Standard is English.
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This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn, or

e revised.
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ACTIVE MILLIMETRE-WAVE SYSTEMS FOR SECURITY
SCREENING OF HUMANS - GENERAL REQUIREMENTS

1 Scope

This document applies to security screening systems that utilize active millimetre-wave (MMW)
imaging to inspect persons who are not inside vehicles, containers, or enclosures. Specifically,
this document applies to systems used to detect objects carried on the body of the individual
being screened at a security checkpoint. This document applies to systems that screen people
using radiation in the range between 3 GHz and 150 GHz (100 mm to 2 mm).

This document specifies the technical requirements, test methods, and signage of the active
MMW systems for security screening of humans.

This document does not specify minimum or baseline requirements of image quality, automated
threat recognition (ATR) performance, nor does it specify a minimum detection time.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies.
For undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 60068-2-1:2007, Environmental testing — Part 2-1: Tests — Test A: Cold

IEC 60068-2-2:2007, Environmental testing — Part 2-2: Tests — Test B: Dry heat

IEC 60068-2-6:2007, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)
IEC 60068-2-27:2008, Environmental testing — Part 2-27: Tests — Test Ea and guidance: Shock

IEC 60068-2-78:2012, Environmental testing — Part 2-78: Tests — Test Cab: Damp heat, steady
state

IEC 60204-1:2016, Safety of machinery — Electrical equipment of machines — Part 1: General
requirements
IEC 60204-1:2016/AMD1:2021

IEC 60529:1989, Degrees of protection provided by enclosures (IP Code)
IEC 60529:1989/AMD1:1999
IEC 60529:1989/AMD2:2013

IEC 61000-4-2:2008, Electromagnetic compatibility (EMC) - Part 4-2: Testing and
measurement techniques — Electrostatic discharge immunity test

IEC 61000-4-3:2020, Electromagnetic compatibility (EMC) - Part 4-3: Testing and
measurement techniques — Radiated, radio-frequency, electromagnetic field immunity test

IEC 61000-4-4:2012, Electromagnetic compatibility (EMC) - Part 4-4: Testing and
measurement techniques — Electrical fast transient/burst immunity test
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IEC 61000-4-5:2014, Electromagnetic compatibility (EMC) — Part 4-5: Testing and
measurement techniques — Surge immunity test
IEC 61000-4-5:2014/AMD1:2017

IEC 61000-4-6:2023, Electromagnetic compatibility (EMC) - Part 4-6: Testing and
measurement techniques — Immunity to conducted disturbances, induced by radio-frequency
fields

IEC 61000-4-11:2020, Electromagnetic compatibility (EMC) - Part 4-11: Testing and
measurement techniques — Voltage dips, short interruptions and voltage variations immunity
tests for equipment with input current up to 16 A per phase

IEC 61000-6-1:2016, Electromagnetic compatibility (EMC) — Part 6-1: Generic standards —
Immunity standard for residential, commercial and light-industrial environments

IEC 61000-6-3:2020, Electromagnetic compatibility (EMC) — Part 6-3: Generic standards —
Emission standard for equipment in residential environments

IEC 61010-1:2010, Safety requirements for electrical equipment for measurement, control, and
laboratory use — Part 1: General requirements
IEC 61010-1:2010/AMD1:2016

ISO 3744:2010, Acoustics — Determination of sound power levels and sound energy levels of
noise sources using sound pressure-Engineering methods for an essentially free field over a
reflecting plane

ISO/IEC 18033-3:2010, Information technology — Security techniques — Encryption algorithms
— Part 3: Block ciphers
ISO/IEC 18033-3:2010/AMD1:2021

IEEE Std. C95.1-2019, Safety Levels with Respect to Human Exposure to Electric, Magnetic,
and Electromagnetic Fields, 0 kHz to 300 GHz

IEEE N42.59, Standard for Measuring the Imaging Performance of Active Millimeter-Wave
Systems for Security Screening of Humans (balloted March 2024)

ICNIRP Guidelines for Limiting Exposure to Time-Varying Electric, Magnetic and
Electromagnetic Fields (up to 300 GHz)

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

ISO and IEC maintain terminology databases for use in standardization at the following
addresses:

e |EC Electropedia: available at https://www.electropedia.org/

e |SO Online browsing platform: available at https://www.iso.org/obp

3.1

automated target recognition

ATR

automated software or algorithms used for anomaly detection, which includes threats, but not
necessarily identification of particular objects or threats

Note 1 to entry: A MMW system with an ATR is designed to automatically indicate the location of the items carried
by an inspected person.
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3.2

contrast resolution

measure of the extent to which targets with similar reflectivity can be distinguished as having
distinct grayscale values in a MMW image

3.3
contrast scaling
mapping of the reflected signal to the grayscale values in a MMW imaging system

3.4
depth
direction perpendicular to the y-axis and intersecting the centre of the imaging aperture

Note 1 to entry: Figure 4 defines the system axes.

3.5

depth response

full width at half maximum in the depth direction of the reflected signal that is obtained from
imaging a thin, highly-reflective object using a MMW system

3.6

detection

action of finding and indicating the location of an item carried or concealed by an inspected
person

Note 1 to entry: Only applies to systems with ATR.

3.7

detection time

time duration from the initiation of the scan to the display of the automatically-generated
detection result

Note 1 to entry: For a system without ATR, detection time refers to the time duration from the initiation of the scan
to the display of the acquired image.

3.8
effective depth resolution
measured spatial resolution in the depth direction

3.9
false alarm
alarm where no item is carried by an inspected person

Note 1 to entry: Only applies to systems with ATR.

3.10
horizontal illumination coverage
measure of the visible width of a vertical cylinder in the x-z plane in a MMW image

Note 1 to entry: Figure 4 defines the system axes.

3.1

lateral resolution

measure of the extent to which closely spaced objects can be separately distinguished in
directions lateral to the plane of the test object

Note 1 to entry: The resolution criterion is a modulation transfer function (MTF) of at least 0,2 in an imaged test
pattern.
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