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psychology, investigating human perception, and in the 
Medical School, studying biological sensors. In the fIrst 
few years, the laboratory rotations will be organized 
informally within the participating divisions. They will 
become more formal as the program crystallizes. 

Technology Applications Center 
The sensory engineering Technology Applications 

Center will manage the program and coordinate funding 
and information. The Center will serve as a bridge be
tween the ISEP and government and industry. It will drive 
development of the enabling technology for the sensory 
engineering industry; facilitate technology transfer from 
the University to start-up research and development and 
sensory engineering manufacturing companies; and col
lect and manage information on sensory engineering 
science, component technology, and applications within 
the industries served. The components of the Technology 
Applications Center include the central ISEP management, 
(offices to broker research and development contracts and 
grants and to incubate programs), high-data-rate network 
management, information management, and a Corporate 
Council. 

The Corporate Council will be the vehicle for industry 
partnership with the It will foster 
collaboration between the Umversity ISEP and busmess 
and industry. The Council will be modeled after similar 
centers, such as the Center for Non-Destructive Evalua
tion at Hopkins and the various National Science Foun
dation Centers for Excellence around the country. Mem
bers will pay an annual fee to support graduate students, 
cover the administrative costs of the program, and furnish 
seed money for research not otherwise funded. In ex
change, they will have access to technology for potential 
licensing agreements and can influence the direction of 
enabling technology development, help select problems 
for basic research, and receive realistic information about 
the state of the fIeld. 

To become a reality, the Technology Applications 
Center needs specifIc prototype projects to motivate re
search and development in sensory engineering. Such 
projects should be important, but their goals must be 
simple enough to be achievable in a realistic time, as well 
as broad enough to encompass wide areas of enabling 
technology and applications for synthetic environments. 
To succeed, a prototype project should require research 
in sensory engineering, and it should produce a labora
tory instrument and test bed for further basic research and 
innovation. One possible prototype project, a 3D black
board for use in teaching mathematics, was discussed in 
a boxed insert earlier in this article. 

FUTURE OF SENSORY ENGINEERING 
Sensory engineering has often been compared to arti

fIcial intelligence: it promises much but so far has pro
duced little that lives up to the promise. According to 
Jaron Lanier, a founding developer of the fIeld, the prom
ise is real but the technology is still at the fledgling stage. 
Even so, the industry has grown, mostly by redefIning 
what qualifIes as a synthetic environment. Judging from 
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vendor demonstrations at the 1993 Meckler conference 
(a major exposition of new products and developments), 
any software and hardware that includes interactive in
terfaces and graphics now qualifIes as virtual reality. 
Virtual reality and multimedia are commonly confused 
as well. 

This watering down of defInitions is unfortunate, be
cause a true technological revolution is waiting to occur 
as the science and the enabling technologies are studied, 
developed, and made available at reasonable cost. Table 
2 lists some of the many areas that will benefIt from 
technological advances in sensory engineering. The 
promise will be realized, however, only with major pro
grams of education, research, and development such as 
the one planned at Hopkins. . 

Many new initiatives are under way at APL to orgamze 
and strengthen sensory engineering expertise. Distributed 
interactive simulation is signifIcant technology, not only 
for training but also for doctrine formation, systems 
engineering and analysis, systems and components test
ing, and other uses that will be devised as the technology 
matures. Although DIS systems clearly benefIt military 
applications, as the earlier example of the distributed 
battlefIeld network showed, applications can easily be 
imagined in such areas as transportation, biomedical 
systems, and multipurpose communications 

Another major application for sensory engmeenng 
being investigated at APL is virtual prototyping. Some
times called building "ships on a chip," the idea was 
pioneered in the Maritime Systems Technology of 
the Department of Defense's Advanced Research Projects 
Agency. Design tools and workstations are being 
oped to permit designers, developers, and users to. buIld 
and experience an ocean-going ship virtually, WIthout 
building anything physical. The time and cost savings of 
such a workstation would be tremendous-design flaws 

Table 2. Commercial and industrial areas that will benefit from 
applications of the enabling technologies of sensory engineering. 

Sensor engineering 
application 

Virtual reality 

Sensory enhancement 

Environmental overlays 

Robotic telepresence 

Virtual workstation 

Areas that 
will benefit 

Entertainment, defense, 
medicine, energy, finance, 
communications, scientific 
research, space 

Medicine, defense, transporta
tion, scientific research, 
space, safety 

Manufacturing, defense, 
medicine, energy, trans
portation, safety, scientific 
research 

Safety, defense, medicine, 
energy, space, scientific 
research, communications, 
transportation 

Defense, energy, [mance, 
communications, scientific 
research, space, safety 
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could be identified and corrected early_ Such virtual 
prototyping systems require, in addition to the advances 
in sensory engineering already discussed, significant 
advances in numerical modeling of the environment. For 
example, more needs to be known about the fluid dynam
ics of the ocean and a ship's passage through it. 

These projects and others, such as data visualization 
workstations, high-resolution graphics software, and 
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human-computer interface designs, have established APL 

as a major developer in the field of sensory engineering. 

REFERENCE 
I Aukstakalnis, S. , and Blatner, D., Silicon Mirage, Peacbpit Press, Berkeley, 
California (1992). 

ROBERT W. MASSOF is Profes
sor of Ophthalmology and Direc
tor of the Lions Vision Research 
and Rehabilitation Center at the 
Wilmer Eye Institute of the Johns 
Hopkins School of Medicine. He 
is a graduate of Hamline Univer
sity and received his Ph.D. in 
physiological optics from Indiana 
University in 1975. Following a 
one-year postdoctoral fellowship 
in ophthalmology at the Wilmer 
Eye Institute, Dr. Massof was 
named Director of Wilmer's Labo
ratory of Physiological Optics. He 
is the project director in the 
collabora-tive effort involving The 

Johns Hopkins University, NASA, and the Veterans ' Administration to 
develop the low vision enhancement system. This project received the 
Excellence in Technology Transfer Award and the Popular Mechanics 
Design and Engineering Award. Dr. Massof is a member of the board 
of directors of the Optical Society of America and serves as a 
consultant to numerous companies and government agencies. 

109 


