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NOTICE AND DISCLAIMER 
 
The information in this publication was considered technically sound by the consensus of persons engaged 
in the development and approval of the document at the time it was developed. Consensus does not 
necessarily mean that there is unanimous agreement among every person participating in the development 
of this document. 
 
The National Electrical Manufacturers Association (NEMA) Standards and guideline publications, of which 
the document contained herein is one, are developed through a voluntary consensus Standards 
development process. This process brings together volunteers and/or seeks out the views of persons who 
have an interest in the topic covered by this publication. While NEMA administers the process and 
establishes rules to promote fairness in the development of consensus, it does not write the document and 
it does not independently test, evaluate, or verify the accuracy or completeness of any information or the 
soundness of any judgments contained in its Standards and guideline publications. 
 
NEMA disclaims liability for any personal injury, property, or other damages of any nature whatsoever, 
whether special, indirect, consequential, or compensatory, directly or indirectly resulting from the 
publication, use of, application, or reliance on this document. NEMA disclaims and makes no guaranty or 
warranty, express or implied, as to the accuracy or completeness of any information published herein, and 
disclaims and makes no warranty that the information in this document will fulfill any of your particular 
purposes or needs. NEMA does not undertake to guarantee the performance of any individual manufacturer 
or seller’s products or services by virtue of this Standard or guide. 
 
In publishing and making this document available, NEMA is not undertaking to render professional or other 
services for or on behalf of any person or entity, nor is NEMA undertaking to perform any duty owed by any 
person or entity to someone else. Anyone using this document should rely on his or her own independent 
judgment or, as appropriate, seek the advice of a competent professional in determining the exercise of 
reasonable care in any given circumstances. Information and other Standards on the topic covered by this 
publication may be available from other sources, which the user may wish to consult for additional views or 
information not covered by this publication. 
 
NEMA has no power, nor does it undertake to police or enforce compliance with the contents of this 
document. NEMA does not certify, test, or inspect products, designs, or installations for safety or health 
purposes. Any certification or other statement of compliance with any health or safety–related information 
in this document shall not be attributable to NEMA and is solely the responsibility of the certifier or maker 
of the statement. 
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Foreword 
 
The Digital Imaging and Communications in Security (DICOS) standard, this standards publication, is 
formally designated as NEMA IIC 1 v03. NEMA IIC 1 v03 is inspired by and relies heavily on elements of 
Digital Imaging and Communications in Medicine (DICOM). NEMA IIC 1 v03 adapts DICOM as necessary 
for security screening applications. While NEMA IIC 1 v03 was retained as the formal standard 
designation, NEMA IIC 1 v03 is referenced informally as DICOS v03. 
 
DICOS v03 revises, corrects, and clarifies the predecessor standard, DICOS v02a, reflecting “lessons 
learned” as a result of TSA implementation of the predecessor version of DICOS v03. Because significant 
functionality was not added or removed, the designation DICOS v03 was selected.  
 
The predecessor of DICOS v03, designated as DICOS v02a, was published in 2019. 
 

Note: The user’s attention is called to the possibility that compliance with this standard could 
require the use of an invention covered by patent rights. By publication of this standard, no 
position is taken with respect to the validity of any such claim(s) or of any patent rights in 
connection therewith. If a patent holder has filed a statement of willingness to grant a license 
under these rights on reasonable and non-discriminatory terms and conditions to applicants 
desiring to obtain such a license, then details may be obtained from NEMA. 

 
Proposed or recommended revisions should be submitted to: 
 

NEMA Technical Operations Department 
National Electrical Manufacturers Association 
1300 North 17th Street, Suite 900 
Rosslyn, Virginia 22209 

 
The NEMA Imaging and Communications Council (IIC) developed DICOS v03. Council approval of 
DICOS v03 does not necessarily imply that Council Members voted for its approval or participated in its 
development. At the time it was approved, the Council was composed of the following Members: 

 
a. Rapiscan http://www.rapiscansystems.com 
b. Stratovan www.stratovan.com  
c. TeleSecurity Sciences, Inc. www.telesecuritysciences.com 
d. Integrated Defense & Security Solutions (IDSS) http://www.idsscorp.net 
e. Rohde & Schwarz GmbH & Co. KG https://www.rohde-schwarz.com/us  
f. TeleSecurity Sciences, Inc http://www.telesecuritysciences.com 
g. Agilent Technologies https://www.agilent.com  
h. Analogic Corporation http://www.analogic.com 
i. Smiths Detection http://www.smithsdetection.com 
j. Battelle http://www.battelle.org 
k. Gilardoni S.p.A. a Socio Unico http://www.gilardoni.it 
l. Heathrow Airport https://www.heathrow.com 
m. Leidos Security Detection & Automation https://www.leidos.com/markets/aviation/security-

detection 
 

The council utilized three technical working groups (TWG). Technical Working Group 1 focused on 
Legacy and ML algorithms, modality enhancements for X-Ray and AIT, modality for air cargo, and other 
new modalities. Technical Working Group 2 focused on SDI/CDI and streaming. Technical Working 
Group 3 focused on addressing issues from OEMs, third-party developers, and vendors. 
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Section 1  
Scope 

The Digital Imaging and Communications in Security (DICOS) standard, designated as NEMA IIC 1 v03, 
provides a data interchange protocol and an interoperable, extensible file format to facilitate data 
information interchange (e.g., demographic information, X-Ray radiographs, CT images, material-specific 
information, trace detection signatures, threat assessment) of objects of inspection (e.g., checked 
luggage, carry-on luggage, parcels, and personnel) for security screening applications. 
 
NEMA IIC 1 v03 is inspired by and relies heavily on elements of Digital Imaging and Communications in 
Medicine (DICOM). NEMA IIC 1 v03 adapts DICOM as necessary for security screening applications. 
NEMA IIC 1 v03 includes many references to elements in the DICOM standard. In text, these references 
take the general form, see DICOM PS X.Y. Other elements of NEMA IIC 1 v03, while initially inspired by 
DICOM, were updated for airport security screening applications. NEMA IIC 1 v03 reflects these 
adaptations. 
 

Note: From this point forward, while NEMA IIC 1 v03 is retained as the formal standard 
designation, NEMA IIC 1 v03 is referenced as its informal designation, DICOS v03. 

 
DICOS v03 expanded upon DICOS v02A with the enhancements of the Threat Detection Report (TDR), 
Aggregate TDR, TIP images, additional modalities, and screening devices. In order not to be redundant, 
new screening devices were referenced back to existing IODs. DICOS v03 has established a bug report 
and a NEMA share site that provides support documents that help explain and provide further details to 
some of the additions.  
 
DICOS v03 has added threat updates to the Threat Detection Report (TDR), developed a method for the 
generation of same modality Aggregate TDR, added X-Ray Diffraction (XRD) and Differential Phase 
Contrast (DPC) and its derivatives to the CT IOD, added additional modalities of Explosive Trace 
Detection (ETD), enhanced the Threat Image Projection (TIP), added the ability to obtain data from 
Sensor Data Interface (SDI) and the Corrected Data Interface (CDI), and added the ability to report 
additional screening devices such as shoe scanner and air cargo and the ability to obtain raw and 
corrected data from the X-Ray detectors. 
 
DICOS v03 has ensured that it covers 85% of the image and meta data format requirements for High-
Definition (HD) AIT (Advanced Imaging Technology) and Walk-Through AIT. The remaining 15% will be 
addressed by the AIT OEMs in DICOS v04. In an attempt to have unity between the standards, NEMA is 
working with the IEEE Committee on AIT image quality to ensure agreement in ordering formats and 
data. DICOS v03 has added a proposed appendix, Section 18, for the purpose of encoding of DICOS v03 
data. NEMA welcomes comments and suggestions from the DICOS implementation community and other 
interested parties on this appendix. 
 
For DICOS v03, NEMA has established a website with supplementary documents that will aid the 
implementor for items like the Modality Aggregated TDR, Multiple Bounding Boxes, and ROIs solutions 
and other related documents. These are supplementary documents, and for any differences between 
these documents and the DICOS standard, the standard will prevail. 
 
1.1 References 

The following standards (normative references) contain provisions that, through reference in this text, 
constitute provisions of DICOS v03. Additional documents and standards (other references) are 
referenced that might provide a complete understanding. At the time of publication, the editions indicated 
were valid. All standards are subject to revision, and parties to agreements based on DICOS v03 are 
encouraged to investigate the possibility of applying the most recent editions of the standards indicated. 
 


