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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ULTRASONICS — PULSE-ECHO SCANNERS -

Part 1: Techniques for calibrating spatial measurement systems
and measurement of system point-spread function response

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization cc.apricing
all national electrotechnical committees (IEC National Committees). The object of IEC is 2 p cmote
international co-operation on all questions concerning standardization in the electrical and elec. ~nic “Zids. To
this end and in addition to other activities, IEC publishes International Standards, Technical Sy ~cifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter re'erred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC Natione' Co nmittee interested
in the subject dealt with may participate in this preparatory work. International, tover.. nental and non-
governmental organizations liaising with the IEC also participate in this preparaticn. I~ col aborates closely
with the International Organization for Standardization (ISO) in accordance with ~onditions determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as neai ~us possible, an international
consensus of opinion on the relevant subjects since each technical c¢mmittee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for internatir nal use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are miade 9 er sure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for *he way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC Natioi al Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their . 2tiznal and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide any attestation of vo..f.rmity. Independent certification bodies provide conformity
assessment services and, in some areas, acc2s: to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certif'cat’on bodies.

6) All users should ensure that they have *he \>*<st edition of this publication.

7) No liability shall attach to IEC or its direciors, employees, servants or agents including individual experts and
members of its technical committec> «nd IEC National Committees for any personal injury, property damage or
other damage of any nature wtatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of *he ub'.cation, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn tc the No.mative references cited in this publication. Use of the referenced publications is
indispensable for the -orre ct application of this publication.

9) Attention is dr=wn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC =hall not be held responsible for identifying any or all such patent rights.

DISCLAIMER

Thic Consolidated version is not an official IEC Standard and has been prepared for

us>r cu.venience. Only the current versions of the standard and its amendment(s) are
| .2 be ccasidered the official documents.

This Consolidated version of IEC 61391-1 bears the edition number 1.1. It consists of the
first edition (2006-07) [documents 87/336/FDIS and 87/343/RVD] and its amendment 1
(2017-07) [documents 87/650/FDIS and 87/653/RVD]. The technical content is identical to
the base edition and its amendment.

This Final version does not show where the technical content is modified by
amendment 1. A separate Redline version with all changes highlighted is available in
this publication.
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International Standard IEC 61391-1 has been prepared by IEC technical committee 87:
Ultrasonics.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
Terms in bold in the text are defined in clause 3.

This standard is intended to be published in two or more parts:

— Part 1 deals with techniques for calibrating spatial measurement systems and
measurement of system point-spread function response,;

— Part 2 will deal with measurement of system sensitivity, dynamic range, and low-conu:ast
resolution.

The committee has decided that the contents of the base publication and its ar:endme).: will
remain unchanged until the stability date indicated on the IEC web" =:ite under
"http://webstore.iec.ch” in the data related to the specific publication. At this Jdate, the
publication will be

e reconfirmed,
e withdrawn,
e replaced by a revised edition, or

e amended.

IMPORTANT — The ‘colour inside' logo on the cover page of this publication indicates
that it contains colours which are considered tc ue uzeful for the correct understanding
of its contents. Users should therefore print thi.. dc cument using a colour printer.
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INTRODUCTION

An ultrasonic pulse-echo scanner produces images of tissue in an ultrasonic scan plane by
sweeping a narrow pulsed beam of ultrasound through the section of interest and detecting
the echoes generated at tissue boundaries. A variety of ultrasonic transducer types are
employed to operate in a transmit/receive mode for the ultrasonic signals. Ultrasonic scanners
are widely used in medical practice to produce images of many soft-tissue organs throughout
the human body.

This standard describes test procedures that should be widely acceptable and valid for a wide
range of types of equipment. Manufacturers should use the standard to prepare their
specifications; the users should employ the standard to check specifications. The
measurements can be carried out without interfering with the normal working conditions of w.2e
machine. Typical test objects are described in the annexes. The structures of the test xbjccts
have not been specified in detail, rather suitable types of overall and internal ctructurec are
described. The specific structure of a test object should be reported with the resd'ts vuained
using it. Similar commercial versions of these test objects are available.

The performance parameters specified and the corresponding methods o1 measurement have
been chosen to provide a basis for comparison with the manufactui>r's specification and
between similar types of apparatus of different makes, intended fo:i thie ~an.e kind of diagnostic
application. The manufacturer's specification should allow comparisc.» wi_h the results obtained
from the tests in this standard. Furthermore, it is intended that the seis of results and values
obtained from the use of the recommended methods will prcivile useful criteria for predicting
the performance of equipment in appropriate diagnzctic applications. This standard
concentrates on measurements of images by digital tecniques. Methods suitable for
inspection by eye are covered here as well. Discussivn 67 otner visual techniques can be found
in IEC 61390 [1] .

Where a diagnostic system accommodates more tnan one option in respect of a particular
system component, for example the ultrasoaic transducer, it is intended that each option be
regarded as a separate system. However, 'vis considered that the performance of a machine is
adequately specified, if measurements a2 .‘\ndertaken for the most significant combinations of
machine control settings and accessories. Further evaluation of equipment is obviously
possible but this should be considereu 2¢ a special case rather than a routine requirement.

1) Figures in square brackets refer to the Bibliography.
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ULTRASONICS — PULSE-ECHO SCANNERS -

Part 1: Techniques for calibrating spatial measurement systems
and measurement of system point-spread function response

1 Scope

This International Standard describes methods of calibrating the spatial measurement faci.'ties
and point-spread function of ultrasonic imaging equipment in the ultrasonic frequency -ange
0,5 MHz to 15 MHz. This standard is relevant for ultrasonic scanners based on the puic2-e:ho
principle of the types listed below:

— mechanical sector scanners;

— electronic phased-array sector scanners;

— electronic linear-array scanners;

— electronic curved-array sector scanners;

— water-bath scanners based on any of the above four scanning mec.:anisms;

— 3D-volume reconstruction systems.

2 Normative references

The following referenced documents are indispenschle for the application of this document. For
dated references, only the edition cited applies. For undated references, the latest edition of
the referenced document (including any ame.xdments) applies.

IEC 60050-801:1994, International Elzctroc-chnical Vocabulary — Chapter 801: Acoustics and
electroacoustics

IEC 60050-802:2011, Internaticna. Electrotechnical Vocabulary — Part 802: Ultrasonics
IEC 61685:2001, Ultrasoiic. —-low measurement systems — Flow test object

IEC 62127-1:2007, “ !Itraonics — Hydrophones — Part 1: Measurement and characterization of
medical ultrasonic field's up to 40 MHz

3 Terms ana definitions

FCr uwa.vurposes of this document, the terms and definitions given in IEC 60050-801:1994,
{F.C 7005(-802:2011, IEC 62127-1:2007 and the following apply. See also related International
Swendards, Technical Specifications and Technical Reports for definitions and explanations [1]
171 [3] [4] [34] [35] [36] [37] [38] [39].

3.1

A-scan

class of data acquisition geometry in one dimension, in which echo strength information is
acquired from points lying along a single beam axis and displayed as amplitude versus time of
flight or distance
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