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Three preliminary confJgUrations for the Integrated Command Environment (ICE) of a future 
USN platform were evaluated in a proof-of-concept study, using the LOCA1E layout analysis 
tool devebped in Canada LOCATE, which develops a cost function reflecting the quality of all 
human-human and human-machine communications within a workspace, showed little differ
ence between the efficacy of the preliminary designs selected for comparison. It was concluded 
that this was due in part to the limitations of the study, which included the assumption of a 
similar size for each layout and the adoption of a common size for each workstation. Based on 
these results, the USN offered an opportunity to conduct a LOCA 1E analysis using more ap
propriate assumptions. A standard crew was assumed, and subject matter experts agreed on the 
communications patterns for the analysis. Eight layouts were evaluated with the concepts of co
ordination and command factored into the analysis. Clear differences between the layouts 
emerged, with the most promising design being further refined by the US. 

INTRODUCTION 

The United States Navy (USN) DD-21 project 
involves the development of requirements for new 
expeditionary force ships for the 21 51 century. Part 
of the DD-21 project involves the development of 
an Integrated Command Environment (ICE) for 
these vessels. Stated objectives for ICE design in
clude designing for: (1) effective mission perform
ance and ship control; (2) effective/appropriate ap
plication of technologies; (3) operational utility; (4) 
assistance in manning reduction goal; (5) recon
figurability; and (6) a level of comfort supporting 
potentially long watchstandmg periods. 

These objectives reflect a desire for optimized 
manning and improved human interface rechnolo
gtes. At the heart of effective command is a layout 
that aliows crew members to be physically orga
nized in ways that will optimize their communica
tion and interaction. 

A workshop for the Integrated Command Envi
ronment Collaboration on Operation and Layout 
Design (ICE COLD) wa.~ held at the Decision Sup
port Center (DSC) and the Control Systems Ad-

vanced Concepts and Technologies (CSACT) 
Laboratory, Naval Surface Warfare Center, Dahl
gren Division (NSWCDD) on 19-23 April 1999. 
The purpose of this workshop was to formulate a 
Concept of Operations (CONOPS) for notional ICE 
concept<>. Attendance included members of both DD 
21 acquisition teams (Blue and Gold), system engi
neers, human factors engineers, and warfighters. 

Under the auspices of the Technical. Coopera
tion Program, Technical Panel 9 of the Human Re
sources Group (TICP HUM TP-9), the Canadian 
Department of National Defence (DND) agreed to 
apply a developmental software tool called 
LOCATE (Hendy, 1984; Hendy, 1989) to the as
sessment of command room layouts that were ex
pected to emerge from this meeting. 

LOCATE is a tool used to quantitatively assess 
the communication and interaction efficiency of 
multi operator (humans and machines) 2-D layouts 
in the four communication domains: visual, audi
tory, tactile (reach) and distance (or movement). 
Traditional methods of addressing this l?roblem 
have focused only on the distance (or movement) 
domain and, thus, are limited m the information 
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