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BACKGROUND AND PURPOSE

Current system, product, and service validation processes encompass a limited number of ad hoc system-level scenarios in which 
the system, process, or service is evaluated against the stakeholders’ goals. However, budgetary and schedule constraints almost
always limit validation scenarios, which reduces confidence in the validation process. This research is concerned with developing 
a systematic approach to selecting which validation scenarios are essential based on understanding the risk(s) retired by their 
execution.

METHODOLOGY & APPROACH

In this study, led by Principal Investigator Dr. Azad M. Madni of the University of Southern California, a risk-based validation 
approach was developed and applied to the acquisition of an Unmanned Aerial Vehicle (UAV) to detect forest fires. The system 
comprises a UAV with a GPS and two cameras that can send photos to a processing facility. The validation method was based on 
the detection of hot spots and smoke. The central idea was to build a tree to help evaluate what-if analyses, look for overlaps and 
gaps, and help prioritize validation demonstrations. From the behaviors and performance expected of a system, the researchers 
tallied the functions and performance values required for success. The metamodel helped determine what validation events must 
be performed, the rigor needed, the resources required, and how validation events can be minimized and still cover the system 
validation space.

RESULTS & CONCLUSION

This study resulted in the development of a risk-based validation methodology that maximizes high-risk coverage with a finite set 
of scenarios associated with stakeholder use cases. We defined the concept of risk within the context of system acquisition and
defined an initial validation metamodel (which we hope to refine in Phase II). We created a demonstration of the approach for 
acquisition of a UAV-based fire detection system. We defined the concept of validation success tree and described validation risk 
analysis. We developed the details of the V&V process and developed a Phase II concept and high-level plan for implementing, 
demonstrating, and successfully transitioning the Phase II prototype and attendant documentation to our transition sites. Risk-
based validation allows the DoD to focus on the system components that pose the greatest threat to system quality and personal 
safety, reducing the cost of validation within the acquisition organization.
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DISCLAIMER

Copyright©2022 Stevens Institute of Technology. All rights reserved.  

The Acquisition Innovation Research Center is a multi-university partnership led and managed by the Stevens Institute of Technology and sponsored by the U.S. 
Department of Defense (DoD) through the Systems Engineering Research Center (SERC)—a DoD University-Affiliated Research Center (UARC).  

This material is based upon work supported, in whole or in part, by the U.S. Department of Defense through the Office of the Under Secretary of Defense for Acquisition and 
Sustainment (OUSD(A&S)) and the Office of the Under Secretary of Defense for Research and Engineering (OUSD(R&E)) under Contract HQ0034-19-D-0003, TO#0309.  

The views, findings, conclusions, and recommendations expressed in this material are solely those of the authors and do not necessarily reflect the views or positions of the 
United States Government (including the DoD and any government personnel) the University of Southern California or the Stevens Institute of Technology.  

No Warranty.  

This Material is furnished on an “as-is” basis. The University of Southern California and the Stevens Institute of Technology make no warranties of any kind—either 
expressed or implied—as to any matter, including (but not limited to) warranty of fitness for purpose or merchantability, exclusivity, or results obtained from use of the 
material.  

The University of Southern California and the Stevens Institute of Technology do not make any warranty of any kind with respect to freedom from patent, trademark, or 
copyright infringement.  

ACQUISITION INNOVATION
RESEARCH CENTER




