ROBERT V. KENYON

University of Illinois
Department of Computer Science
851 South Morgan Street, rm 1133
Chicago, IL 60607
(312) 996-0450 [kenyon @ uic.edu]

Professional Experience

2007-Present
2007-Present
2007-Present
2001-2007
2004-2007
2004-2007

20006

2000-2003
1996

1996

1986-2001
1985-1986
1979-1986
1979-1985

Consulting
1979

1980-1983
1982

1982-1984
1985-1987

University of Illinois at Chicago, Department of Computer Science;
Professor.

University of Illinois at Chicago, Department of Bioengineering; Adjunct
Professor.

Northwestern Medical School, Northwestern University, Department of
Physical Medicine and Rehabilitation, Adjunct Professor.

University of Illinois at Chicago, Department of Computer Science;
Associate Professor.

University of Illinois at Chicago, Department of Bioengineering; Adjunct
Associate Professor.

Northwestern Medical School, Northwestern University, Department of
Physical Medicine and Rehabilitation, Adjunct Associate Professor.
College de France, Laboratoire de Physiologie de la Perception et de
I'Action, and Centre National de la Recherche Scientifique, Visiting
Associate Professor, January - August.

University of Washington, Department of Industrial Engineering, Human
Interface Technology Laboratory, Visiting Associate Professor.

Summer Research Associate at Wright-Patterson AF'B, OH.

Summer Research Associate at Wright-State Univ., Dayton, OH.
University of Illinois at Chicago, Department of Electrical Engineering and
Computer Science; Associate Professor.

Massachusetts Institute of Technology, Department of Aeronautics and
Astronautics; Associate Professor.

Joint appointment: Whitaker Health Sciences and Technology, Harvard
Medical School-MIT Joint Programs.

Massachusetts Institute of Technology, Department of Aeronautics and
Astronautics; Assistant Professor.

University of Dayton: Consultant on Eye Movement technology applied to
Flight Simulation.

State University of New York: Consultant on real-time computers applied
to human experimentation.

Ad Hoc Advisor on Airlift, USAF Military Airlift Command: Visual factors

associated with air refueling.
HH Aerospace Design: Consultant on Flight Simulator Imaging technology.

Environmental Tectonics Corp.: Consultant on performance measures of
Pilots in high-g centrifuge environment.



1985-1987 Applied Sciences Laboratory: Consultant on Flight Simulator Display
Technology.

1985-1988 Director/Instructor of M.I.T. Summer course on: Fundamentals of Flight
Simulation (for Industry/Government Professionals). Course taught with
two other faculty.

1990 USAF School of Aerospace Medicine: Workshop on manual control methods
and visual research; real-time data acquisition systems.

1990 Advanced Data Systems: Consultant for NFS report on thirty year
projection of US computer needs and uses in science and industry.

1990-Present Legal Consultant on: Engineering, Computers, and Graphics.
1996 USAF Armstrong Aerospace Med. Res. Lab, Wright-Patterson, AFB, OH

1999-Present General Motors Research and Development Center, Warren, Mi: Perception
in Surround-Screen Stereoscopic Display Systems

2000-2003 Eastman Kodak Co., Human Factors in Virtual Environments.
Wrright State University, Department of ECS, Dayton, OH.

Awards and Fellowships

1971-1972 Presbyterian St. Luke's Hospital, Chicago & University of Illinois Chicago
Circle; Research Assistant.

S: 1973 Smith Kettlewell Institute of Visual Science; Research Assistant.

1973-1979 Pre-doctoral Trainee, National Institutes of Health.

1978-1979 Post Doctoral Fellowship, National Institutes of Health.

1975-1979 Assistant Director of Neuro-optometry Clinic, School of Optometry,
Berkeley.

1978-1979 University of California, San Francisco; Neuro-Ophthalmology Unit,
Research Assistant.

S: 1979 Fellow, Faculty Research Program, U.S. Air Force Office of Scientific
Research.

S: 1979 Southeastern Center for Electrical Engineering Education; Summer Faculty
Research Fellow.

2001 External Team Member: Innovation Achievement Award, Eastman Kodak
Co.

Education

University of California, Berkeley 1973-1978 Ph.D. Physiological Optics

University of Illinois, Chicago 1971-1972 M.S. Bioengineering

University of Rhode Island, 1966-1971 B.S. Electrical Engineering

Kingston

PUBLICATIONS

Peer Reviewed Journals

1. Ciuffreda, K.J., Bahill, A.T., Kenyon, R.V., and Stark, L.: Eve movements during
reading: Case Reports. Amer. Journal of Optometry and Physiological Optics 53: 389-395,
1976.




10.

11.

12.

13.

14.

15.

Bahill, A.T., Ciuffreda, K.J., Kenyon, R.V., and Stark, L.: Dynamic and static violations
of Hering's Law of Equal Innervation. Amer. Journal of Optometry and Physiological
Optics 53: 798-808, 1976.

Stark, L., Bahill, A.T., Ciuffreda, K.J., Kenyon, R.V., and Phillips, S.: Neuro-Optometry:

An evolving specialty clinic. Amer. Journal of Optometry and Physiological Optics 54:
85-96, 1977.

Kenyon, R.V., Ciuffreda, K.J., and Stark, L.: Binocular eve movements during
accommodative vergence. Vision Research 18: 545-555, 1978.

Ciuffreda, K.J., Kenyon, R.V., and Stark, L.: Increased saccadic latencies in amblyopic
eves. Inves. Optht. & Vis. Seci. 17: 697-702, 1978.

Ciuffreda, K.J., Kenyon, R.V., and Stark, L.: Processing delays in amblyopic eves:
Evidence from increased latencies. Amer. J. Opt. & Physiol. Optics 55: 187-196, 1978.

Ciuffreda, K.J., Kenyon, R.V., and Stark, L.: Different rates of functional recovery of eve

movements during orthoptics treatment in an adult amblvope. Invest. Ophth. & Vis. Sei.
18: 213-219, 1979.

Ciuffreda, K.J., Kenyon, R.V., and Stark, L.: Abnormal saccadic substitution during

constant velocity tracking in amblvopic eves. Invest. Ophth. & Vis. Sei. 18: 506-516,
1979.

Ciuffreda, K.J., Kenyon, R.V., and Stark, L.: Saccadic intrusions in strabismus. Arch.
Ophth. 97: 1673-1677, 1979.

Ciuffreda, K.J., Kenyon, R.V., and Stark, L.: Suppression of fixational saccades in
strabismic and anisometroptic amblvopia. Ophthalmic. Res. 11: 31-39, 1979.

Ciuffreda, K.J., Kenyon, R.V., and Stark, L.: Increased drift in amblyopic eves. Brit. J.
Ophth. 64: 7-14, 1980.

Ciuffreda, K.J., Kenyon, R.V., and Stark, L.: Fixational eve movements in amblyvopia
and strabismus. Am. Ophth. Assoc. J. 50: 1251-1258, 1979.

Kenyon, R.V., Ciuffreda, K.J., and Stark, L.: Dynamic vergence eve movements in

strabismus and amblyopia: Symmetric vergence. Invest. Ophth. & Vis. Sci. 18: 60-74,
1980.

Kenyon, R.V., Ciuffreda, K.J., and Stark, L.: An unexpected role for accommodative
vergence in strabismus and amblyopia. Am. J. Ophth. and Physiol. Optics. 57: 566-577,
1980.

Kenyon, R.V., Ciuffreda, K.J., and Stark, L.: Unequal saccades during vergence. Am. J.
Ophth. & Physiol. Optics. 57: 586-594, 1980.




16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

21.

28.

29.

Stark, L., Kenyon, R.V., Krishnan, V.V., and Ciuffreda, K.J.: Disparity Vergence: A

proposed name for a dominant component of binocular vergence eve movements. Am. J.
Ophth. & Physiol. Optics. 57: 606-609, 1980.

Kenyon, R.V., Ciuffreda, K.J., and Stark, L.: Asyvmmetric and accommodative vergence
eve movements in strabismus and amblyopia. Brit. J. Ophthal. 66: 167-176, 1981.

Ciuffreda, K.J., Kenyon, R.V., and Stark, L.: Saccadic intrusions contributing to reading
disability: A Case Report. Am. J. Ophthal. and Physiol. 60: 242-249, 1983.

Kenyon, R.V., and Stark, L.: Unequal saccades generated by velocity interactions in the
peripheral oculomotor system. Mathematical Biosciences, 63: 187-198, 1983.

Parker, A.J., Kenyon, R.V. and Troxel, D.: Comparison of interpolating methods for
image resampling. IEEE Trans. Med. Imaging, MF-2: 31-39, 1983.

Stark, L., Ciuffreda, K.J., Grisham, J.D., Kenyon, R.V., Liu, J., Polse, K.:
Accommodative disfacility presenting as intermittent exotropia. Ophthalmic. & Physiol.

Optics, 4: 233-244, 1984.

Kenyon, R.V., Becker, J.T., Butters, N. and Hermann H.: Oculomotor function in
Wernicke-Korsakoff's syndrome: saccadic eve movements, Intern. J. NeuroSciences 25:

67-79, 1984.

Kenyon, R.V., Becker, J.T., and Butters, N.: Oculomotor function in

Wernicke-Korsakoff's Syndrome: Smooth pursuit eve movements, Intern. J.

NeuroSciences 25: 53-65, 1984.

Parker, A.J., Kenyon, R.V. and Young, L.R.: Measurement of torsion from

multi-temporal images of the eve using digital signal processing techniques, IEEE Trans.
Biomed. Eng. BME-32: 28-36, 1985.

Kenyon, R.V. A soft contact lens search coil for measuring eve movements. Vision

Research 25: 1629-1633, 1985.

Kenyon, R.V. and Young, L.R.: MIT Canadian vestibular experiments on Spacelab-1
mission: 5. Postural responses following exposure to weightlessness. Exp. Brain Res. 64:

335-346, 1986.

Young, LR, Oman, CM, Watt, DGD, Money, KE, Lichtenberg, BK, Kenyon RV, and
Arrott, AR. MIT Canadian vestibular experiments on Spacelab-1 mission: 1. Sensory
adaptation to weightlessness and readaptation to one-g: an overview. Exp. Brain Res. 64:

291-298, 1986.

Kenyon, R.V. Kerschmann R. and Silbergleit R: Streptomyecin in the chick embrvo:
Post-hatching vestibular behavior and morphology. Exp. Brain Res. 69: 260-271, 1988.

Cruz-Neira C, Sandin D, Defanti T, Kenyon R, and Hart J., The CAVE Audio-Visual
Environment. ACM Trans. on Graphics, 35: 65-72, 1992.




30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Kenyon R. and Kneller, E., The Effects of Iield-of-View Size on the Control of Roll
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Biographical Sketch

Dr. Kenyon received his B.S. degree in Electrical Engineering from the University of Rhode
Island, in 1970, a M.S. degree in Bioengineering from the University of Illinois, Chicago, in
1972, and a Ph.D. in Physiological Optics from the University of California, Berkeley, in 1978.
From 1979 to 1986, he was a faculty member of the Department of Aeronautics and
Astronautics at the Massachusetts Institute of Technology, Cambridge and Harvard Medical
School - Whitaker Health Sciences and Technology Joint Programs. He is currently a Professor
of Computer Science at the University of Illinois at Chicago. From 2000-2002 he was a visiting
Associate Professor at the University of Washington, Seattle. In 2006, he was a visiting
Research Associate at the College de France, Laboratoire de Physiologie de la Perception et de
I'Action, working with Prof. Alain Berthoz. His research has spanned the areas of sensory-
motor adaptation, effects of micro-gravity on vestibular development, visuo-motor and posture
control, flight simulation, virtual environments, computer graphics, Tele-immersion and
sensory/motor integration for navigation and wayfinding.

While at MIT he was a collaborator on several Space Shuttle experiments that studied the
effects of micro-gravity on human/animal orientation: Spacelab-1, German Space-lab (D-1),
and STS-29 ("Chix in Space"). He also developed and delivered an interactive visual display
system to produce simulator-like experiences for AF pilots undergoing training at Brooks AFB
centrifuge and disorientation trainers. For this AF funded research, both hardware and
software was designed to present the pilots with an interactive wide-field-of-view computer-
generated imagery superior to the current day head mounted displays. He also was originator,
director, and one of the three instructors that taught one of the first flight simulator courses in
the country designed for professionals (MIT's summer session program).

His work at UIC has concentrated on virtual environments (VEs) with his involvement with
the CAVE. He was co-PI on two NSF grants that were instrumental in the development of the
CAVE. He also has been a major contributor to understanding how limitations of a VE system
(such as the CAVE) can affect human behavior. Other work has examined human performance
in VEs and how to quantify the use of VEs for training and collaboration. This work was
performed using stand-alone CAVE applications and also in networked (i.e., tele-immersive)
applications using a variety of networks from ISDN to the latest international networks
(STARTAP). Some of this work has been specifically aimed at analyzing and improving the
performance of distributed VEs themselves by understanding the characteristics of the
connecting networks and modeling both the CAVE and the network using Petri-nets. Other
modeling work focused on humans were he and his students developed a system identification
tool based on Kalman filters that can be used to estimate in real-time the delay and model



coefficients of a human operator and how these characteristics change as the operator's
environment is changed.

His work on applications of VE to biocybernetics, which is being carried out at the
Rehabilitation Institute of Chicago, involves the coupling of robots to VE and the integration
of visual and motion information in maintaining erect posture. The VE-Robot systems are
being used to explore new methods that will aid in the rehabilitation of stroke survivors.
Specifically, these systems are being used to apply both visual and haptic information in
combinations that help the stroke patient regain control of affected limbs [arm motion]. The
application of VE and posture platform motion has been used to examine how young healthy
individuals, elderly, and those with a loss of vestibular function combine visual and motion
information to maintain erect posture. The use of complex visual scenes with physical motion
has allowed the exploration of how these individuals integrate information from these sensors
in the physical world. Some emerging research is investigating the integration of visual and
kinesthetic information utilized to find locations in unfamiliar environments. His most recent
work has explored the use of visual and kinesthetic information in the process of navigation.
By manipulating the visual and haptic information during navigation tasks, our understanding
of how navigation is processed will be explored.



