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Abstract: Near-field test practices for the measurement of antenna properties are described in 
this document and near-field measurement practices for the three principal geometries: 
cylindrical, planar, and spherical are recommended. Measurement practices for the calibration of 
probes used as reference antennas in near-field measurements are also recommended. 

Keywords: antenna measurements, antenna near-field measurements, cylindrical near-field 
measurements, IEEE 1720, near-field measurements, planar near-field measurements, probe 
calibrations, spherical near-field measurements 
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Notice to users 

Laws and regulations 

Users of IEEE Standards documents should consult all applicable laws and regulations. Compliance with 
the provisions of any IEEE Standards document does not imply compliance to any applicable regulatory 
requirements. Implementers of the standard are responsible for observing or referring to the applicable 
regulatory requirements. IEEE does not, by the publication of its standards, intend to urge action that is not 
in compliance with applicable laws, and these documents may not be construed as doing so. 

Copyrights 

This document is copyrighted by the IEEE. It is made available for a wide variety of both public and 
private uses. These include both use, by reference, in laws and regulations, and use in private self-
regulation, standardization, and the promotion of engineering practices and methods. By making this 
document available for use and adoption by public authorities and private users, the IEEE does not waive 
any rights in copyright to this document. 

Updating of IEEE documents 

Users of IEEE Standards documents should be aware that these documents may be superseded at any time 
by the issuance of new editions or may be amended from time to time through the issuance of amendments, 
corrigenda, or errata. An official IEEE document at any point in time consists of the current edition of the 
document together with any amendments, corrigenda, or errata then in effect. In order to determine whether 
a given document is the current edition and whether it has been amended through the issuance of 
amendments, corrigenda, or errata, visit the IEEE-SA Website at http://standards.ieee.org/index.html or 
contact the IEEE at the address listed previously. For more information about the IEEE Standards 
Association or the IEEE standards development process, visit IEEE-SA Website at 
http://standards.ieee.org/index.html. 

Errata 

Errata, if any, for this and all other standards can be accessed at the following URL: 
http://standards.ieee.org/findstds/errata/index.html. Users are encouraged to check this URL for errata 
periodically. 
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Patents 

Attention is called to the possibility that implementation of this standard may require use of subject matter 
covered by patent rights. By publication of this standard, no position is taken by the IEEE with respect to 
the existence or validity of any patent rights in connection therewith. If a patent holder or patent applicant 
has filed a statement of assurance via an Accepted Letter of Assurance, then the statement is listed on the 
IEEE-SA Website at http://standards.ieee.org/about/sasb/patcom/patents.html. Letters of Assurance may 
indicate whether the Submitter is willing or unwilling to grant licenses under patent rights without 
compensation or under reasonable rates, with reasonable terms and conditions that are demonstrably free of 
any unfair discrimination to applicants desiring to obtain such licenses. 

Essential Patent Claims may exist for which a Letter of Assurance has not been received. The IEEE is not 
responsible for identifying Essential Patent Claims for which a license may be required, for conducting 
inquiries into the legal validity or scope of Patents Claims, or determining whether any licensing terms or 
conditions provided in connection with submission of a Letter of Assurance, if any, or in any licensing 
agreements are reasonable or non-discriminatory. Users of this standard are expressly advised that 
determination of the validity of any patent rights, and the risk of infringement of such rights, is entirely 
their own responsibility. Further information may be obtained from the IEEE Standards Association. 
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Introduction 

This introduction is not part of IEEE Std 1720TM-2012, IEEE Recommended Practice for Near-Field Antenna 
Measurements. 

When IEEE Std 149TM-1979 (IEEE Standard Test Procedures for Antennas) was first developed, near-field 
antenna measurement was in its infancy. In the mid-1980s, the use of near-field methods for measuring 
antennas started becoming more widespread, especially for testing communication satellite antennas. 
Today, more than 200 facilities worldwide employ near-field methods for measuring antenna parameters. 
Many believe the time had come to develop a set of recommended practices for these measurements.  

This document lays out recommended practices for near-field measurements for the three principal 
geometries: cylindrical, planar, and spherical. It also indicates recommended measurement practices for the 
calibration of probes used as reference antennas in near-field measurements.  

 

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/ieee-1720-2012-pdf/


 

 
Copyright © 2012 IEEE. All rights reserved. 

ix 

Contents 

1. Overview .................................................................................................................................................... 1 
1.1 Scope ................................................................................................................................................... 1 
1.2 Purpose ................................................................................................................................................ 1 

2. Normative references .................................................................................................................................. 2 

3. Background ................................................................................................................................................ 2 
3.1 Antenna patterns .................................................................................................................................. 2 
3.2 Basic near-field measurement theory .................................................................................................. 4 
3.3 Far-field versus near-field measurements ............................................................................................ 6 
3.4 Executive summary ............................................................................................................................. 6 

4. Measurements systems ............................................................................................................................... 7 
4.1 Mechanical scanning subsystems ........................................................................................................ 7 
4.2 Typical RF subsystem.........................................................................................................................11 
4.3 Typical data collection subsystem ......................................................................................................12 
4.4 Data processing...................................................................................................................................14 
4.5 Measurement accuracy .......................................................................................................................14 
4.6 Correction schemes .............................................................................................................................17 

5. Planar near-field scanning measurements .................................................................................................20 
5.1 Introduction ........................................................................................................................................20 
5.2 Summary of theory .............................................................................................................................22 
5.3 Implementation ...................................................................................................................................24 

6. Cylindrical near-field scanning measurements ..........................................................................................34 
6.1 Introduction ........................................................................................................................................34 
6.2 Summary of the basic theory ..............................................................................................................34 
6.3 Implementation ...................................................................................................................................37 

7. Spherical near-field scanning ....................................................................................................................40 
7.1 Introduction ........................................................................................................................................40 
7.2 Summary of spherical near-field theory .............................................................................................40 
7.3 Implementation ...................................................................................................................................45 

8. Probes ........................................................................................................................................................52 
8.1 Probe properties ..................................................................................................................................53 
8.2 Description and classification of probe antennas ................................................................................55 
8.3 Probe parameters ................................................................................................................................58 
8.4 Probe characterization ........................................................................................................................58 
8.5 Probe arrays ........................................................................................................................................59 

9. Uncertainty analysis ..................................................................................................................................62 
9.1 Introduction ........................................................................................................................................62 
9.2 Initial system adjustment and tests .....................................................................................................65 
9.3 Methods for estimating and expressing uncertainties of individual terms ..........................................65 
9.4 Methods of evaluation of each term for planar, cylindrical, and spherical near-field measurements .66 
9.5 Combining uncertainties .....................................................................................................................78 

10. Special topics ...........................................................................................................................................78 
10.1 Effective isotropic radiated power ....................................................................................................78 



 

 
Copyright © 2012 IEEE. All rights reserved. 

x 

10.2 Saturating flux density ......................................................................................................................79 
10.3 Pulsed-mode measurement techniques .............................................................................................79 
10.4 Phase retrieval methods ....................................................................................................................80 
10.5 Back projections ...............................................................................................................................80 
10.6 Probe-position correction ..................................................................................................................81 
10.7 Truncation mitigation .......................................................................................................................82 
10.8 Time gating in near-field antenna measurements .............................................................................82 

11. Summary .................................................................................................................................................82 

Annex A (informative) Bibliography ............................................................................................................83 
 

 



 

 
Copyright © 2012 IEEE. All rights reserved. 

1 

IEEE Recommended Practice for 
Near-Field Antenna Measurements 

IMPORTANT NOTICE: IEEE Standards documents are not intended to ensure safety, health, or 
environmental protection, or ensure against interference with or from other devices or networks. 
Implementers of IEEE Standards documents are responsible for determining and complying with all 
appropriate safety, security, environmental, health, and interference protection practices and all 
applicable laws and regulations. 

This IEEE document is made available for use subject to important notices and legal disclaimers.  
These notices and disclaimers appear in all publications containing this document and may  
be found under the heading “Important Notice” or “Important Notices and Disclaimers  
Concerning IEEE Documents.” They can also be obtained on request from IEEE or viewed at 
http://standards.ieee.org/IPR/disclaimers.html. 

1. Overview 

1.1 Scope 

This document describes near-field test practices for the measurement of antenna properties. It provides 
information on developments in near-field measurements that have occurred since the writing of IEEE Std 
149™-1979 (IEEE Standard Test Procedures for Antennas). This document recommends near-field 
measurement practices for the three principal geometries: cylindrical, planar, and spherical, and also 
recommends measurement practices for the calibration of probes used as reference antennas in near-field 
measurements. 

1.2 Purpose 

The purpose of this recommended practice document is to provide practical guidance to those who are 
planning to do near-field measurements. This document also specifies capabilities required of a near-field 
measurement system. 


