Technical Report


INTRODUCTION

HOW TO USE THIS DOCUMENT

The Naval Air Warfare Center Training Systems Division (NAWCTSD) has conducted a coordinated program of research to address the application of virtual environment technology to training.  The Virtual Environment Training Technology (VETT) program has produced not only published technical reports, but also a number of supplemental data analyses and informal reports.  The purpose of this document is to summarize project efforts from the approximate period of 1993 - 1995 in an easily accessible on-line format.

Each chapter provides a general description of the work performed within that technical area, and includes hyperlinks to topics that provide more detail.  However, this on-line document is not intended to replace or duplicate the original technical reports that serve as the primary program documentation.  The interested reader who desires more detailed project information should obtain the primary technical documentation from the authors or from the Defense Technical Information Center (http://www.dtic.mil/).  Technical reports and other relevant publications are cited in each individual chapter.  

In each chapter, a Table of Contents is provided in the left margin.  The chapter content is shown on the larger portion of the screen, and the reader can scroll through this material or select topics of interest directly from the Table of Contents.  The reader can return to the document home page at any time by selecting that option from the Table of Contents.  For convenience, the reader has the option to download a hardcopy of each chapter.  The hardcopy is in Microsoft Word format, and hyperlinks and linked materials are replaced by endnotes.  
VETT PROGRAM OVERVIEW
Background 
The Navy and Marine Corps are required to train increasingly complex and demanding tasks in an era of decreasing resources and budgetary restrictions.  The Services must “do more with less,” maintaining high standards of training readiness for a wide range of tasks, yet doing so in a cost efficient manner.  New training technology must be developed to meet these requirements.  The use of virtual environment technology for training offers one potential approach to increasing training effectiveness while reducing training costs.  However, realizing this potential requires an investment in research to explore the application of virtual environment technology for training.
The Virtual Environment Technology Program (VETT) is an applied research and development program (6.2) managed by the Office of Naval Research and conducted by NAWCTSD and associated scientists.  The VETT program was initiated in 1993 and is still ongoing (current program efforts are described at http://www.ntsc.navy.mil/bf/scitech/scitech99/R&D_5ar62.htm - 62n). 

Objective  
The objective of the Virtual Environment Training Technology (VETT) program is to develop, demonstrate, and evaluate virtual environment technology for training applications.  Accomplishing this goal requires that research be conducted in a number of cognate areas, including research to examine side effects of virtual environments, haptic interface development, and the examination of instructional approaches enabled by virtual environment technology. 

VETT Work Areas and Tasks  
The VETT program includes both in-house research and contract research from a consortium of laboratories, including MIT, Brandeis University, and BBN Laboratories, Inc.  The VETT program from the period of 1993-1995 was comprised of the following five work areas:

· VETT Enabling Research for the Human Operator (ERHO).  The primary objective of this task was to examine the effects of altered sensorimotor loops on human performance and to develop a quantitative model for predicting the effects of alterations on performance, bias, and adaptation. 

· Haptic Interface Design and Evaluation. The primary objective of this task was to conduct research to develop guidelines for the development of haptic interfaces for virtual environments. 

· VETT Side Effects R&D. The primary objective of this task was to examine methods to alleviate adverse side effects such as errors in reaching as well as disorientation and motion sickness in virtual environments.
· Training Effectiveness Research. The primary objective of this task was to identify training applications, provide requirements for conducting training evaluation research, and conduct an empirical evaluation of the effectiveness of specific VE training approaches.

· Testbed Development and Utilization. The primary objective of this task was to develop a VE testbed to support assessment research required by the other component task areas. 

Transitions  
The primary function of a 6.2 research and development program such as VETT is the production of new knowledge and the creation of new capabilities that may have a major impact on Naval operations.  Thus, the early stages of 6.2 research and development are considered to be high risk, and in the latter stages of research, technological achievements transition to military applications. 

Virtual environments represent a cutting-edge technology, and there are no existing hardware or software standards for applying virtual environment technology to training.  Therefore, the primary accomplishments of initial VETT program efforts include lessons learned, specifications, and guidelines for applying VE technology to training.  This information have been documented and disseminated in over 85 technical reports, articles, and presentations (see VETT Bibliography).     

The results of the VETT program have successfully transitioned to the 6.3 Virtual Environment for Shipboard Handling and Piloting Training (VESUB) project (http://www.ntsc.navy.mil/TECH/VESUB/VESUB.htm) and to the 6.3 Conning Officer Virtual Environment (COVE) project for surface ships (http://www.ntsc.navy.mil/bf/scitech/scitech99/R&D_4atd63.htm – 63g).
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