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Abstract: This standard is intended to be used to determine the imaging performance of x-ray 
and gamma-ray systems utilized to inspect loaded or empty vehicles, including personal and 
commercial vehicles of any type; marine and air cargo containers of any size; railroad cars; and 
palletized or unpalletized cargo larger than 1 m × 1 m in cross-section. 
Keywords: cargo/vehicle security screening, contrast sensitivity, gamma ray, imaging 
performance, penetration, spatial resolution, wire detection, x-ray 
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TERMS OF USE  

Please Read Carefully  

The Institute of Electrical and Electronics Engineers, Inc., (“IEEE”) owns the copyright to this Document 
in all forms of media. Copyright of the text retrieved, displayed, or output from this Document is owned by 
IEEE and is protected by the copyright laws of the United States and by international treaties. The IEEE 
reserves all rights not expressly granted to the user.  

Except as allowed by the copyright laws of the United States of America, applicable international treaties, 
or any license or agreement the user or the user’s employer may have entered into with the IEEE or one of 
its authorized distributors, the user may not copy and/or distribute copies of this Document, nor significant 
portions of the document, in any form, nor may the user post this document on any intranet, website, or 
database without prior written permission from the IEEE.  

Permission and/or requests for licenses should be directed to:  

IEEE Standards Association 
Standards Licensing and Contracts  
stds.ipr@ieee.org 
+1-732-562-6397  
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American National Standard  

An American National Standard implies a consensus of those substantially concerned with its scope and 
provisions. An American National Standard is intended as a guide to aid the manufacturer, the consumer, 
and the general public. The existence of an American National Standard does not in any respect preclude 
anyone, whether he has approved the standard or not, from manufacturing, marketing, purchasing, or using 
products, processes, or procedures not conforming to the standard. American National Standards are 
subject to periodic reviews and users are cautioned to obtain the latest editions.  

CAUTION NOTICE: This American National Standard may be revised or withdrawn at any time. The 
procedures of the American National Standards Institute require that action be taken to affirm, revise, or 
withdraw this standard no later than five years from the date of publication. Purchasers of American 
National Standards may receive current information on all standards by calling or writing the American 
National Standards Institute.  

Authorization to photocopy portions of any individual standard for internal or personal use is granted by 
the Institute of Electrical and Electronics Engineers, Inc., provided that the appropriate fee is paid to 
Copyright Clearance Center. To arrange for payment of licensing fee, please contact Copyright Clearance 
Center, Customer Service, 222 Rosewood Drive, Danvers, MA 01923 USA; +1-978-750-8400. Permission 
to photocopy portions of any individual standard for educational classroom use can also be obtained 
through the Copyright Clearance Center. 
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Introduction 

This introduction is not part of ANSI N42.46-2008, American National Standard for Determination of the Imaging 
Performance of X-Ray and Gamma-Ray Systems for Cargo and Vehicle Security Screening. 

This standard is the responsibility of the Accredited American Standards Committee on Radiation 
Instrumentation, N42. The standard was approved by the N42 letter ballot of November 2007–January 2008. 

Notice to users 

Laws and regulations 

Users of these documents should consult all applicable laws and regulations. Compliance with the 
provisions of this standard 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 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 Standards Association web site at 
http://ieeexplore.ieee.org/xpl/standards.jsp, or contact the IEEE at the address listed previously. 

For more information about the IEEE Standards Association or the IEEE standards development process, 
visit the IEEE-SA web site at http://standards.ieee.org. 

Errata  

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

Current interpretations can be accessed at the following URL:  http://standards.ieee.org/reading/ieee/interp/ 
index.html. 

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 with respect to the existence 
or validity of any patent rights in connection therewith. 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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Performance of X-Ray and Gamma-Ray 
Systems for Cargo and Vehicle 
Security Screening 

IMPORTANT NOTICE: This standard is not intended to assure safety, security, health, or 
environmental protection in all circumstances. Implementers of the standard are responsible for 
determining appropriate safety, security, environmental, and health practices or regulatory requirements. 

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 

This standard is organized according to the following list:   

⎯ Clause 1 provides the scope and purpose of this standard.   

⎯ Clause 2 provides definitions for those users not familiar with x-ray and gamma-ray systems and/or 
their application to cargo and vehicle security screening.   

⎯ Clause 3 sets forth the general considerations necessary for application of this standard, including 
special word usage, environmental factors, safety requirements and installation code compatibility.   

⎯ Clause 4 describes the requisite test conditions, documentation, test objects, test-object locations 
and test procedures to measure imaging performance in terms of penetration, spatial resolution, 
wire detection, and contrast sensitivity.   

⎯ Annex A provides an informative list of references.  

⎯ Annex B provides example data sheets to record the results of the imaging tests conducted 
according to this standard.  

⎯ Annex C illustrates test fixtures. 
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