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Task Description:

	A number of new media systems are being developed for the real-time display of synthetic (and remote) environments. The National Academy of Sciences report on immersive technologies (Durlach & Mavor, 1995) recommends an agenda to determine the applications for which immersive systems are better than desktop displays; it further states that, without such scientific grounding to guide interface design, many millions of dollars could be wasted. Our objective is to define the contexts in which immersion, or the sense of “being there,” is useful and therefore justifies immersive displays as the medium of choice. The judicial use of such advanced displays is particularly critical in many NASA applications where, in addition to system cost, there are significant constraints associated with system size/weight, heat exchange, and reliability. 

We propose a three-year program of research that applies our understanding of the human visual system architecture to enhance the functional utility of immersive interfaces. Specifically, our research aims are: (1) to develop a predictive model of which tasks and applications merit the expense and logistical difficulties of immersive interfaces, and (2) to provide techniques and guidelines for the optimization of interface design. Given the expense and logistical overhead (e.g., size/weight/heat exchange costs, reliability issues) associated with immersive display technology, it is important that NASA utilize this technology only when it engenders clear benefits in terms of improved performance, reduced training costs, and/or increased safety. This research will provide those guidelines and ensure that immersive displays, when utilized, are optimally tuned to the perceptual capabilities, limitations, and expectations of the user. 

	The first-year funding for this project was received in February. A co-operative agreement was put in place with the University of Virginia in March. We have configured a virtual environment laboratory at Ames and completed two studies examining people’s ability to form spatial representations of environments using both immersive and non-immersive interfaces, and compared this to their performance in the actual physical environment. 

At the University of Virginia, Dr. Proffitt has begun investigating the extent to which people’s natural perceptual biases occur in virtual environment. He has also initiated a new line of research examining ways to optimize icon design for orientation and search. 

	Our research on immersive interfaces has wide applications for VE and desktop computer technology. By establishing human-centered principles for interface design, we can ensure that interfaces used for training, simulation, visualization, and collaborative design are optimized to support the operator without incurring unnecessary cost. 
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Year:

2000

	Task Description:

	A number of new media systems are being developed for the real-time display of synthetic (and remote) environments. The National Academy of Sciences report on immersive technologies (Durlach & Mavor, 1995) recommends an agenda to determine the applications for which immersive systems are better than desktop displays; it further states that, without such scientific grounding to guide interface design, many millions of dollars could be wasted. Our objective is to define the contexts in which immersion, or the sense of “being there,” is useful and therefore justifies immersive displays as the medium of choice. The judicial use of such advanced displays is particularly critical in many NASA applications where, in addition to system cost, there are significant constraints associated with system size/weight, heat exchange, and reliability. 

We propose a three-year program of research that applies our understanding of the human visual system architecture to enhance the functional utility of immersive interfaces. Specifically, our research aims are: (1) to develop a predictive model of which tasks and applications merit the expense and logistical difficulties of immersive interfaces, and (2) to provide techniques and guidelines for the optimization of interface design. Given the expense and logistical overhead (e.g., size/weight/heat exchange costs, reliability issues) associated with immersive display technology, it is important that NASA utilize this technology only when it engenders clear benefits in terms of improved performance, reduced training costs, and/or increased safety. This research will provide those guidelines and ensure that immersive displays, when utilized, are optimally tuned to the perceptual capabilities, limitations, and expectations of the user. 

	During FY00, we completed several studies. At the University of Virginia, our focus was on investigating how people calibrate their motoric responses (e.g., walking) in Virtual Environments. We found that perception of optic flow is usually noncanonical. At the Ames laboratory, we examined people’s ability to develop mental representations of novel environments from their exploration in various immersive and semi-immersive interfaces. 

	Our research on immersive interfaces has wide applications for VE and desktop computer technology. By establishing human- centered principles for interface design, we can ensure that interfaces used for training, simulation, visualization, and collaborative design are optimized to support the operator without incurring unnecessary cost. 

	FY00 Publications, Presentations, and Other Accomplishments:
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	● Task Abstract/Description:
A number of new media systems are being developed for the real-time display of synthetic (and remote) environments. The National Academy of Sciences report on immersive technologies (Durlach & Mavor, 1995) recommends an agenda to determine the applications for which immersive systems are better than desktop displays; it further states that, without such scientific grounding to guide interface design, many millions of dollars could be wasted. Our objective is to define the contexts in which immersion, or the sense of “being there,” is useful and therefore justifies immersive displays as the medium of choice. The judicial use of such advanced displays is particularly critical in many NASA applications where, in addition to system cost, there are significant constraints associated with system size/weight, heat exchange, and reliability. 

We propose a three-year program of research that applies our understanding of the human visual system architecture to enhance the functional utility of immersive interfaces. Specifically, our research aims are: (1) to develop a predictive model of which tasks and applications merit the expense and logistical difficulties of immersive interfaces, and (2) to provide techniques and guidelines for the optimization of interface design. Given the expense and logistical overhead (e.g., size/weight/heat exchange costs, reliability issues) associated with immersive display technology, it is important that NASA utilize this technology only when it engenders clear benefits in terms of improved performance, reduced training costs, and/or increased safety. This research will provide those guidelines and ensure that immersive displays, when utilized, are optimally tuned to the perceptual capabilities, limitations, and expectations of the user. 


	● Task Progress:
Advances in display technologies offer interface designers an increasing number of options, including the ability to create immersive virtual environments for use in training, simulation, and data visualization. Our work focuses on enhancing the functional utility of immersive interfaces. To that end, we are applying our understanding of human perception to optimize the choice of interface (including whether, in fact, the application justifies the expenses and constraints of immersive technologies), as well as to tune the display and simulation characteristics to the requirements of the user and task. 

Our research this third year has focused on ensuring effective orientation and locomotion in virtual environments, and memory enhancements provided by contextual cues in non-immersive (info-cockpit) environments. We have been examining the roles played by landmarks (both designer and user-defined), spatial structure, and gravitational cues in users’ acquisition of local and global spatial representations. Further, we are investigating what transitional dynamics enhance users’ ability to effectively navigate and explore these virtual spaces, and to generalize their experiences to real-world environments. Our research on contextual memory enhancement has demonstrated that rich interface environments (i.e., the info-cockpit) both improves recall performance and increased brain involvement (verified via fMRI). 

This research has resulted in the publication of ten articles in peer-reviewed research journals, two book chapters, and four papers presented at professional conferences. 


	● Research impact on American/Earth Benefits:
Our research on immersive interfaces has wide applications for VE and desktop computer technology. By establishing human-centered principles for interface design, we can ensure that interfaces used for training, simulation, visualization, and collaborative design are optimized to support the operator without incurring unnecessary cost. In addition, Co-PI Dennis Proffitt chaired a DARPA ISAT study with Lee Kollmorgen (USN Admiral retired entitled, “Total Recall.” This study spearheaded the formation of a new DARPA Program on Augmented Cognition. 
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