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Images from the UK-Norway Initiative

BUILDING FROM LIVE EXERCISES
➤ UK-Norway Initiative 

UKNI Managed Access exercises took place in Norway 
in 2008 and 2009, and in the UK in 2010. The 
exercises were underpinned by a framework which 
included a hypothetical Treaty between two fictitious 
countries: the NWS ‘Torland’ and the NNWS 
‘Luvania’. The Luvanian Inspectors deployed a number 
of techniques and processes, including radiation 
monitoring, tags and seals, digital photography of the 
tags and seals, CCTV cameras, and an information 
barrier system for gamma measurements. 

➤ UK-US Cooperation 

From 2002 through 2011, the United Kingdom and 
United States conducted four major managed access 
exercises, concluding with an extensive Warhead 
Monitored Dismantlement exercise. 



“FMVR provides a flexible and powerful way to extend the research community's ability to 
examine larger numbers of options and technology combinations for verification approaches.”



“The brain doesn't much care if an 
experience is real or virtual. 

 Jim Blascovich and Jeremy Bailenson                            
Infinite Reality: The Hidden Blueprint of Our Virtual Lives

More to explore: www.youtube.com/watch?v=9jx2YWzxvbs

http://www.youtube.com/watch?v=9jx2YWzxvbs


WorldViz Walking Virtual Reality System
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QUESTION SETS FOR VR

➤ 1. ARCHITECTURE 

➤ Existing versus dedicated facility?   

➤ Should the structure prioritize disassembly efficiency or verification? 

➤ How "integrated" can inspectors be in the facility? 

➤ 2. VERIFICATION TECHNOLOGY 

➤ Differences in protocols for different technologies (e.g. templates vs attributes) 

➤ Chain of custody technology: how to track weapons and components? 

➤ 3. MANAGED ACCESS 

➤ How can hosts grant inspector confidence without revealing classified 
information? 

➤ How can inspectors gain confidence without gathering any proliferation-
sensitive information?



CASE STUDY
Refining a Verification Approach

Elements of a
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VIDEO
nuclearfutures.princeton.edu/vr 

SCENE 1 SCENE 2
Buddy tags at a storage site Buddy tags with a possible UID system

www.youtube.com/watch?v=AMSvrxg-at4 (silent) and www.youtube.com/watch?v=PVR-ioOoOhg (sound) 

http://nuclearfutures.princeton.edu/vr
http://www.youtube.com/watch?v=AMSvrxg-at4
http://www.youtube.com/watch?v=PVR-ioOoOhg


CONSTRUCTION PROCESS AND FUTURE DEVELOPMENT



CONSTRUCTION PROCESS AND FUTURE DEVELOPMENT

3D Modeling 
Autodesk 3DS Max

Game Engine 
Vizard with Python

Artwork Physics & Interactivity



VR RADIATION RESEARCH
➤ 2006 - Making an "Impact" on Modernizing 

Nuclear Materials Safeguards and Security, 
Benny Martinez, Los Alamos National 
Laboratory 

➤ 2007 - Use Of Virtual Reality To Estimate 
Radiation Dose Rates In Nuclear Plants, Silas 
C. Augusto, Instituto De Engenharia Nuclear 

➤ 2010 - Virtual Reality Technologies for Nuclear 
Safeguards and Security, Emilio Ruiz Morales, 
European Commission, Joint Research Centre 

➤ 2013 - Real-time, Accurate Radioactive Source 
Representation for Virtual Reality based 
Training on Radiation Detection, Teófilo Moltó 
Caracena, European Commission - Joint 
Research Centre 

➤ Virtual Education and Research Laboratory 
(VERL) in the Department of Nuclear, Plasma, 
& Radiological Engineering at the University 
of Illinois at Urbana-Champaign

Source: Halden Virtual Reality Centre (HVRC)  
Institute for Energy Technology"



VIRTUAL RADIATION

➤ Radiation signatures of materials 
are relevant for many aspects of 
nuclear verification, and it is 
therefore important to include 
radiation in our models. 

➤ Goal: Quasi real-time treatment 
of nuclear radiation 

➤ Our first implementation uses a 
(simple) point-kernel method for 
gamma radiation (i.e., direct 
radiation from the source is 
treated as a collection of rays 
originating from one or more 
radiation sources reaching a 
point of interest).
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MORE
nuclearfutures.princeton.edu/vr 

www.verification.nu (coming soon) 
cvt.engin.umich.edu 

http://nuclearfutures.princeton.edu/vr
http://verification.nu/
http://cvt.engin.umich.edu

