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Abstract: Currently the Department of Defense is plagued by its ability to acquire complex systems at cost and on schedule. 
(Carter, 2010).  Addressing this challenge the authors developed the Early Lifecycle Cost Estimation (ELCE) Parametric Model 
in the fall of 2016 as a cost complement to Engineer Research Design Center (ERDC) - Engineered Resilient Systems’ (ERS) 
TradeBuilder – a suite of high-powered computer-aided alternative design tools. This paper specifically demonstrates the ELCE 
model using cost data from the MQ-8 Fire Scout, an Intelligence, Surveillance, and Reconnaissance system. Following methods 
similar to those used to generate COCOMO II and COSYSMO, this paper seeks to establish a proof of concept for each 
parameter therefore laying the foundation for future work. Uniquely, engineering inputs available pre-Milestone A – 
specifically products that are conceptual in nature – are leveraged. This demonstration’s estimate was within 1% of actual cost; 
however, this accuracy is limited but should serve as a metric of feasibility. 
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1. Introduction

Engineered Resilient Systems (ERS) is a subdivision of the Engineer Research Design Center (ERDC) that uses a 
suite of trade-space analysis and high-powered computing to reshape the Department of Defense (DoD) acquisitions process 
(Goerger, 2014). ERS aims to receive user input (in the form of engineering products) in a web base graphical user interface, 
known as TradeBuilder, and subsequently produce various candidate solutions that conform to desired criteria. High-powered 
computing will then be used to rate all options throughout the trade-space, this is also known as Analysis of Alternatives. The 
user is then presented with feasible options along the pareto frontier. ERS is currently in need of a way to efficiently assess the 
lifecycle cost of an option throughout the trade-space, before the system is fully defined (pre-Milestone A) in order to create a 
value verse system cost pareto front for decision makers. Previous research generated a cost complement in the form of a 
parametric model titled - Early Lifecycle Cost Estimation (ELCE). 

ERS is interested in leveraging TradeBuilder for Intelligence, Surveillance, and Reconnaissance (ISR) systems. ISR 
Futures is an emerging Air Force Program and ERDC-ERS is seeking to demonstrate utility within the entire DoD Acquisition 
Process, not just the Army’s. Within the DoD acquisitions process, significant resources will be expended in acquiring new 
ISR technologies, and the need for early lifecycle cost estimates that can accurately differentiate options in a trade space is 
crucial in enabling decision makers to make informed choices. The MQ-8 Fire Scout case study falls within the ISR realm. 

The MQ-8 Fire Scout is a naval unmanned aerial vehicle intended to support ISR missions (GAO, 2014), and is 
currently well into the production phase, is well documented, is created by Northrop Grumman, and is of moderate 
complexity. The MQ-8 has the capability for vertical takeoff and landing, air and sea operations, and the ability to engage in 
anti-tank, anti-submarine, and anti-mine warfare. This research leveraged initial cost data summary reports, DD Form 1921, 
from a DoD database to ensure that pre-Milestone (MS) A constraints were met. Combined, these factors make the MQ-8 
Fire Scout a strong case study candidate for proof of concept for each parameter of the ELCE model. The purpose of this 
effort is to map each component of the ELCE to a real system, MQ-8 Fire Scout, and attempt to demonstrate its feasibility 
laying the foundation for future model development. 
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