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The MIT MVL (Man-Vehicle Laboratory) celebrates its fiftieth anniversary with a day-long symposium 
and celebration on the subject of human-vehicle interactions, on Sept. 14, 2012. The Symposium traces 
the people and research streams over a half century – from Doc Draper’s earliest desires to have us 
describe pilots as components of a control loop, through study and modeling of the balance mechanism 
of the inner ear and its role in aircraft and spacecraft control, to extensive space flight experiments. 
Over 200 graduate theses and over 900 publications have documented the research – and the MVL has 
emerged as a leading international force in space life sciences. (Details are available on the web site : 
mvl.mit.edu). Over those years we brought models of vestibular function to the control of moving base 
flight simulators. We developed devices and procedures to measure posture and eye movements. We 
used flight simulators to develop air traffic avoidance and pilot workload measures. We investigated 
human balance and biomechanical reactions on over a dozen space missions, from Shuttle and MIR to 
the ISS, and sent a member of our lab to space as America’s first Payload Specialist. We provided the 
human factors and life support for the record breaking Daedalus man-powered flight. We are develop-
ing a BioSuit™ prototype advanced space suit and applied artificial intelligence to assist astronauts 
doing scientific experiments. Together with our colleagues at the Charles Stark Draper Lab and at the 
Massachusetts Eye and Ear Infirmary we continue to explore advanced applications of control theory to 
human reactions – whether of  patients or of astronauts.

Two of the three laboratory directors, Larry Young and Chuck Oman, (Y.T. Li passed away a year ago), 
along with current faculty (Dava Newman, Jeff Hoffman, and Julie Shah) and staff welcome a returning 
group of graduate alumni and distinguished friends from the aerospace field. In the course of panels, 
devoted to each decade, they place their experiences at MIT into the context of their professional devel-
opment and their views of future challenges that would demand the attention of the modeling and basic 
psychophysics characteristic of the lab.
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WELCOME to the





 This celebration of the 50th anniversary of the founding of the MVL 

was made possible by the MIT MVL Fund, consisting of generous 

donations from alumni and friends. Lew Nashner, Aurora Flight  

Sciences, Zero-G Corporation, and MIT’s Department of Aeronautics 

and Astronautics provided extensive support. Liz Zotos organized 

the event with her characteristic efficiency and care. 
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PROGRAM 

Panel Discussions 
 
 

Continental Breakfast        8-8:50 am 
 
Introduction and Welcome  
(Jaime Peraire, Head, Dept. AeroAstro)     8:50-9:00am 
 
The ‘60s         9-9:40am  
 Chair:     Larry Young 
 Co-Chair:   Greg Zacharias 
 Panelists:   Ken Li and Wendy Spector (YT Li) 

Philip Kilpatrick 
Lew Nashner 
Peter Benjamin  
Howard Hermann 

 
The ‘70s         9:40-10:30am 
 Chair:     Chuck Oman 
 Co-Chair:     Eli Gai 
 Panelists:   Chas Burr 
     John Tole 
     Susan Riedel 
     Elazer Edelman 
     Sasha Efremov 
     Bob Renshaw 
     
 
 
The ‘80s         10:30-11:10am 
 Chair:     Steve Bussolari 
 Co-Chair:     Bob Kenyon  

Panelists:    Anthony Arrott 
    Mark Kulbaski 
    Divya Chandra 
    Keoki Jackson 
    Mark Shelhamer 
    Ed Marcus 
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The ‘90s         11:10-11:50am 
 Chair:    Dava Newman 
 Co-Chair:    Dan Merfeld 
 Panelists:    Peter Diamandis (video) 
     Ted Liefeld 
     Chris Carr 
     Scott Rasmussen 

Jason Richards 
Mindy Gallo Eckman 
Erika Wagner 
Corinna Lathan 

 
    
   
Lunch          11:50-12:50pm 
 
 
The ‘00s         12:50-1:30pm 
 Chair:     Andy Liu 

Co-Chair:     Kevin Duda and Alan Natapoff 
Panelists:   Allen Atamer 
    Berengere Houdou 
    Kristen Bethke (Wendell) 
    Jessica Edmonds (Duda) 
    Anton Aboukhalil 

Jessica Marquez 
Thomas Jarchow 

     
 
The ‘10s         1:30-2:10pm 
 Chair:    Jeff Hoffman 
 Co-Chair:    Julie Shah 
 Panelists:   Chris Oravetz 
     Roedolph Opperman 
     Alex Stimpson 

    Jaime Mateus 
    Thaddeus Fulford-Jones 
    Victor Wang 

Allison Yost 
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Guidance from the Outside:       2:10-2:50pm 
 Chair:    Steve Robinson 
 Co-Chair:    Sasha Efremov 
 Panelists:   Judith Burki-Cohen 
     Jim Lackner 
     Paul DiZio 
     John Tylko 
     Jay Buckey 
     Conrad Wall 
      
 
Larry Young to present the Zero-G Award 
     
 
 
Some Current Student Research:      2:50-3:30pm 
 Chair:    Aaron Johnson 
 Co-Chair:    Torin Clark 

Panelists: Rita Domingues 
Forrest Meyen 

 
Current MVL students, introducing their posters to be shown at the reception 
 
Reception, Posters and Tours of MVL     4:00-6:00pm 
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Y.T. Li

THE FOUNDING OF THE MAN-VEHICLE LAB
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The Man from “MIT”, Larry’s JSC 
Security Badge 1992

Space Lab SLS-1 Sled JSC-BDCF Johnston, Hughes, Fulford, Merfeld, Young 1991

MVL Founder Y.T. Li’s 90th Birthday

MVL’s three Directors: Chuck Oman, Y.T. Li, Larry Young 2009





MY TWENTY-FIVE YEARS 

with the  

MIT MAN-VEHICLE LABORATORY

(1962-1987)

Laurence R. Young

THE BACKGROUND AND THEMES OF OUR LABORATORY
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MY SECOND QUARTER CENTURY 

with the 

MIT MAN-VEHICLE LAB 

(1987-2012)

LAURENCE R. YOUNG

@50



My second quarter century with the MIT Man-Vehicle Lab (1987-2012)
Laurence R. Young

This recital of some of my involvement in MIT’s  Man-Vehicle Laboratory 
was set down on the occasion of the 50th anniversary of the lab – in 
September 2012. It concentrates on the period 1987-2012, and follows a 
similar piece I wrote for the 25th anniversary, in 1987. (That memoir, “My 
Twenty-Five Years with the Man-Vehicle Laboratory” is available as paper 
87.8 on the Man-Vehicle Laboratory Web Site, mvl.mit.edu) 

My two memoirs, covering a half-century, reflect only my own interactions 
with my students and colleagues, and by no means the contributions of my 
faculty colleagues and their students over those years. The interested reader 
is referred to the lab web site where the list of over 900 publications and 
over 200 theses is available. Copies of most items may be obtained from the 
MVL.

Space and its Attraction for Students

By the beginning of the second quarter century of the MVL (1987) we were 
fully invested in space experiments. Our faculty and staff were becoming 
well known in space life sciences and we attracted students and visitors who 
wanted to become part of the space program. Some graduate students, 
especially from France and the Netherlands, came for their one-year research 
internship, and others began as undergraduates through UROP 
(Undergraduate Research Opportunities Program). All seemed to enjoy 
being part of the great human-in-space adventure and many stayed in the 
field. To illustrate, I mention only a few of the students whose careers were 
shaped by their brush with space research in the MVL.

Elazer Edelman (now an MIT Professor in the HST Program) for example, 
began as a freshman interested in eye movements and stayed though his SB 
and SM theses on measurements of ocular torsion. 

Anthony Arrott carried much of the operational load during the long build 
up to SL-1, including time on console and crew training. He used the MVL 
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Lab Sled to investigate human ocular counterrolling for his PhD. (Following 
graduation he teamed with Byron Lichtenberg to form Payload Systems Inc. 
in Cambridge, and hired Bob Grimes, Bob Renshaw and other MVL alums 
to work on development of space experiments. PSI was later acquired by 
Aurora Flight Systems and remains in Cambridge.) Anthony eventually 
moved on to a career in network security.  Dan Merfeld shared my desire to
model the way in which the brain could tease out the component of gravity 
from the gravito-inertial force sensed by the otoliths, and followed his 
human experiments with ground-breaking monkey research at Ames in 
David Tomko’s lab. (After his PhD Dan stayed in the MVL during my 
Payload Specialist years to serve as the Deputy PI for our SLS-2
experiments. Dan is pursuing a very successful career in neuroscience now 
at the Massachusetts Eye and Ear Infirmary (Harvard). Mark Shelhamer 
similarly applied his mathematical abilities to the analysis of compensatory 
eye movement during linear acceleration, one of a series of basic research 
projects carried out on the MVL Lab Sled, originally built by Lichtenberg 
for developing Space Sled protocols we used eventually during the D-1
mission. Mark also stayed in academia and is currently a professor at Johns 
Hopkins University, and remains active in space as well as vestibular 
research.

Models of Human Adaptive Control

My goal of modeling vestibular reactions to motion continued all during the 
Spacelab era of the 80s and 90s – despite the time consuming distractions of 
managing space experiments. I maintained an interest in Context Specific 
Dual Adaptation – which grew (slowly) out of the early influence of Doc 
Draper, Y.T. Li and Phil Whitaker regarding machine and human adaptation. 
The challenge was easily stated, but not easily resolved. We knew that 
human sensory-motor control laws changed according to the task, the 
environment and the controlled element. We could even model the process 
of developing the necessary adaptive control, building heavily on the 
concept of the “internal model” and the aerospace concept of a “Model 
Reference Adaptive Controller”. What remained a puzzle, however, was the 
question of how one decides to switch from one internal control law to 
another one, appropriate to the new situation, without having to “relearn” the 
law each time. I came up with the concept of “Context Specific Adaptive 
Control” (CDAC), which would pull up the appropriate new control law in 
each new situation – just as one drives a sports car differently than an SUV.



We applied the concept to the task of adapting eye and hand movements, 
and spatial orientation, to head movements during centrifugation – and then 
re-adapting when the centrifuge stopped. My colleague David Robinson, at 
Johns Hopkins was similarly interested in the “little garage mechanic in the 
brain who made the necessary adjustments” and frequently brought up the 
example of the differences in VOR gain required with and without 
magnifying spectacles.  Indeed a whole cottage industry of neuroscientists 
worked over the problem of gain variation and direction reversal for a 
decade. Lionel Greene spent his post-doc year with me and with Emilio 
Bizzi, trying to determine is monkeys could adapt their VOR across axes. 
Mark Shelhamer went to work with Robinson at Hopkins, where he 
extended the experimental and theoretical basis for CDAC. During my 
sabbatical years with Alain Berthoz at the College de France in Paris I
developed an experiment to test CDAC in drivers going from left hand drive 
to ride hand drive as they emerge from the Chunnel. Results are not yet 
available. 

The bulk of the spatial orientation modeling work after the mid-nineties was 
taken up by Chuck Oman and his students, leading to the “MIT Observer 
Model” for spatial orientation, and a sensory-motor conflict theory for 
motion sickness. The multi-sensory models we had begun promulgating in 
the 60’s came of age in the nineties in many labs including our own. The 
models of Dan Merfeld, of Brad McGrath, and more recently of Mike 
Newman, all led to quantitative prediction of the spatial orientation 
perception of an observer subject to certain angular and linear accelerations 
– and to a specified visual input. Applications abounded, from aircraft 
accident analysis to problems of landing on a planetary surface with a 
different gravity level, and understanding the origins of space sickness. 

PI-in-a-Box

Challenger exploded before the eyes of the world in 1986 and human space 
research was forever alterred. Gone was the secure sense that NASA, with 
its multiple levels of safety checks, would protect us from such catastrophic 
failures. The NASA poster on our MVL Lab Sled Door “We Deliver” (in 
many languages) was an ironic reminder that we were still in a very 
dangerous business. Bob Kenyon’s chick embryo experiment on Challenger 
was one of the victims. Our continuing human vestibular experiments for 
SLS-1 and SLS-2 were put on hold until the shuttle problems were fixed.
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I was in doubt that the interruption in Shuttle launches would be as short as 
advertised, and took advantage of the “down time” to delve into a field that 
had first interested me as a student – that of Artificial Intelligence. It 
occurred to me that one might be able to use “Knowledge Engineering” 
techniques to capture the reasoning heuristics of a real scientist and allow for 
intelligent scheduling, operation and repair of an experiment – and a space 
experiment at that. I was very impressed by our experience in Spacelab 1, 
when the operation, quality assurance and even major repair of our “rotating 
dome” experiment was carried out just as though I, the PI, were in space 
looking over the astronaut’s shoulder. Of course this was because the 
astronaut doing the operation, Lichtenberg, was my own former graduate 
student and fully understood my scientific reasoning. This was in contrast to 
D-1, where the crew operated “by the book”, following the procedures 
carefully but unlikely to point out anomalies or interesting aspects of the 
data which might warrant further testing. I came up with the naïve idea of 
“Principal Investigator in a Box”, shortened to [PI], and benefitted from the 
advice of a real AI expert, Prof. Peter Szolovitz of MIT’s EECS Department.  
With encouragement from NASA Ames Research Center, primarily Dave 
Nagel and Peter Friedland, we examined the PI’s role in the following 
regimes: setup, calibration, data quality assurance, schedule, and “interesting 
data”. 

The AI project took off when I got to Palo Alto for a sabbatical at Stanford 
in 1988, where I went to pursue AI space applications. My host was Prof. 
Peter Banks, with whom I had been working on Space Station planning.   
NASA Ames provided an IPA for my support. Stanford students, DEC 
engineers, and Ames co-workers brought a wealth of experience to [PI]. We 
narrowed down to use of one test application, the in-flight conduct of the 
“rotating dome” experiment, in which a moving visual field produced a 
sense of self rotation (vection) as well as eye torsion  - all modified by the 
presence or absence of forces on the feet. My closest partner was Silvano 
Colombano, a computer scientist from Ames. Nancy Wogrin of DEC 
brought real-world tools to the project. Nick Groleau took on the tough 
problem of model-based scientific reasoning for his PhD thesis. Finally we 
got [PI] to work, used it for ground based testing of the rotating dome 
experiment on SLS-1, and used it in-flight to help guide the astronauts 
during dome experiments on SLS-2. It flew again on a sleep study of 
Harvard’s Chuck Czeisler on STS-95 (John Glenn’s second flight.)  I was 
pleased that the technology worked, and by the awards we received, but 



disappointed that it was not made available widely to other space scientists 
as an effective way of “putting themselves next to the astronaut”.

Daedalus and Telescience

When I left for the year at Stanford and Ames there was a lot of exciting 
work going on in the MVL. One project, with which I was not involved 
except as a fan, was the Daedelus, Human Powered Aircraft. Steve Bussolari 
was the Human Factors lead, responsible for supporting the pilot.  
We rejoiced in their prize-winning flight from Crete to Santorini. 

Another unusual activity was our venture into “Telescience” or the remote 
conduct of experiments. I teamed with Prof. Jim Eliot of EAPS at MIT to 
win a NASA grant. Our goal was to determine how best to make use of a 
limited TV bandwidth to remotely coach an astronaut who was attempting to 
video the eyeball of a test subject (a portion of our “rotating dome” space 
experiment). With an astronaut surrogate and test subject at KSC, video 
transmitted over NASA select, and MVL operators at MIT, we adjusted the 
allocation of bits to color, gray scale, or refresh rate, in order to achieve 
scientifically acceptable images. (Large numbers of viewers of NASA Select 
TV around the world were left wondering about the endless series of eyeball 
pictures.) Telescience was clearly possible, as demonstrated by Barry Leiner 
and our other colleagues at SAIC at Ames – allowing the space scientist to 
get ever closer to real time operation and repair of an instrument in orbit. 
Overcoming the conservative NASA hierarchy operating the spacecraft was, 
however, not so easily accomplished.

Artificial Gravity

 In its earlier designs, including the Space Station Freedom, the ISS was a 
US only destination for the Space Shuttle, and provided unbelievable 
opportunities for interactive science and technology in low-earth orbit. For 
the MVL and me it was intimately linked to the requirements and design for 
an on-board centrifuge. Back in 1979 our NASA Space and Life Sciences 
Advisory report (the Bricker Report) placed a centrifuge as number one in 
the priority for life sciences on the Station. Not only would it serve as a one-
g control for microgravity experiments, but it would also provide an 
opportunity to study plant, animal and human physiology at levels between 0 
and 1g. Finally, and most important from my point of view, it would allow 
for the determination of the effectiveness of artificial gravity (AG) as a 
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countermeasure against in-flight deconditioning. I worked first on a NASA 
Ames vestibular advisory group for the centrifuge, and then as a consultant 
to Lockheed Martin in Sunnyvale, which was in competition with TRW for 
the flight hardware. Large centrifuges were envisioned, capable of holding 
4-8 animal habitats, each containing plants, fish or rodents. A separate 
“service arm” would permit the habitats to be removed for replenishment or 
sampling, without stopping the main rotor. In time the project was taken 
over by NASA Ames and solutions for many of the challenging problems, 
including momentum compensators, were devised to minimize vibration 
interference with other experiments on the Space Station. My Stanford PhD 
advisee, Robert Mah, was a major contributor. Then the Japanese Space 
Agency (now JAXA, then NASDA) took on the entire project as part of an 
ISS barter. They developed the Centrifuge Accommodation Module (CAM), 
a separate ISS module containing the centrifuge, animal holding facilities 
and other devices. It was nearly completed when, following the loss of 
Columbia and the anticipated end of the Shuttle era, the facility was 
abandoned. To my knowledge the module’s final resting place is in a 
parking lot at JAXA.

The MVL’s main interest in centrifugation has always been as a means of 
creating a footward centripetal acceleration to stimulate bone, muscle and 
cardiovascular function in weightlessness. The problems of Coriolis forces 
and cross-coupled acceleration, whenever an astronaut makes a head 
movement on a centrifuge, had been of major interest to the Ashton 
Graybiel’s Navy group in Pensacola, and we contributed an analysis in the 
60s. By the 80s with the problem still unresolved, I was convinced by Peter 
Diamandis to let him build a simple human centrifuge for his SM thesis,
spinning a bed around a vertical axis to force blood and other tissue down 
toward the feet. Peter’s concept was the “Artificial Gravity Sleeper” (AGS) 
in which astronauts could receive their AG conditioning while asleep. I was 
dubious, but introduced him to sleep researchers at Harvard and was amazed 
when he demonstrated that his friend could sleep soundly while spinning at 
23 rpm.  (This was hardly the last time that Peter amazed me by successfully 
pursuing seemingly impossible dreams, including the International Space 
University, Students for the Exploration of Space (SEDS), commercial 
parabolic flight though Zero-G Corp. with Byron Lichtenberg, the X-Prize, 
Singularity University, and now mining of asteroids!)



Once we had a short radius (2 m) human centrifuge in the lab we naturally 
began investigating the questions of adequate spin rate, g-level, exposure, 
exercise and training for effective AG in space. Two outstanding post-docs 
supervised student AG experiments in turn. Heiko Hecht, an experimental 
psychologist, now at the University of Mainz, came to us from Ames with 
his expertise in psychophysics and vision. Working with a generation of 
graduate students we demonstrated methods to adapt subjects to the unusual 
motion sensations associated with cross-coupled stimulation during head 
movements while spinning. Incremental exposure to increasing centrifuge 
speed and head movements allowed everyone to adapt to AG, and to 
maintain the “dual adaptation” for extended periods. But adaptation alone 
was not sufficient – we also needed to show the effectiveness of intermittent 
AG in reducing bone, muscle and cardiovascular deconditioning. In that 
quest we teamed with Bill Paloski of JSC (now at the University of 
Houston) to build a centrifuge at the University of Texas Medical Branch at 
Galveston and test experimental subjects who were deconditioned by 
extended bed rest. It became clear that some form of exercise on the 
centrifuge would be necessary to augment the centripetal acceleration. 
Thomas Jarchow, an extremely talented experimental psychologist from 
Zurich, oversaw the next generation of AG grad students. These included 
Jessica Edmonds and Kevin Duda, both of whom did exercise PhD studies 
on the MIT centrifuge - and later married. The impressive list of MVL 
graduate students whose thesis depended on centrifuge studies also included: 
Valerie Bilien, Carol Cheung, Lisette Lyne, Kathy Sienko, Shana Diez and 
Dana Forti (undergrads), Erika Brown Wagner, Paul Elias, Jeremie Pouly,
Nate Newby, Sophie Adenot, Ian Garrick-Bethel, Sylvain Bruni, Bruce 
Webster, Scott Sheehan, Thaddeus Fulford-Jones, Jamie Mateus, and Justin 
Kaderka. The AG work is continuing as part of our newest collaboration, 
with Russia’s Institute for Biomedical Problems, under the umbrella of the 
MIT/Skolkovo Tech initiative.

Of course it has always been the ambition of the AG enthusiasts to develop 
and validate AG as a countermeasure demonstrated in space. Our latest 
efforts were as principal collaborators, with the PI, Satoshi Iwase, of Aichi 
Medical School in Nagoya, on an international experiment using a short 
radius centrifuge (SRC) with an exerciser on the ISS. Known as AGREE 
(Artificial Gravity with Ergometric Exercise), it is being delayed for 
financial and some technical reasons at this time. In travelling the world to 
inform ourselves about other SRCs, Justin Kaderka, Bill Paloski and I shared 
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our ideas and enthusiasm for AG with colleagues running SRC facilities in 
Nagoya, Beijng, Xi’An, Toulouse, Antwerp, Cologne, and Moscow. 

Our resolve to understand and deal with disorientation during centrifugation 
led us to assemble a team of researchers from around the country to work 
under NSBRI sponsorship. With Bernie Cohen, Ted Raphan and Mingjia 
Dai at Mt. Sinai School of Medicine, Jim Lackner and Paul DiZio at 
Brandeis, Conrad Wall, Dan Merfeld and Lionel Zupan at MEEI, Mark 
Shelhamer and David Zee at Johns Hopkins, we attacked the key issues of 
the interactions and conflicts in vestibular sensations during AG, and their 
relationship to motion sickness. 

The late 80s also brought Dava Newman to the MVL, for the first time. Her 
exuberance for human space research and policy issues presaged her 
incredible productivity when she was invited back to the MIT faculty in the 
early nineties – but that is her story and not mine.

Spacelabs Continue after Challenger:

Meanwhile Spacelab Life Sciences-1 (SLS-1), the first of a pair of missions 
devoted exclusively to life sciences, previously designated as Spacelab 4, 
got back on track with the resumption of Shuttle flights in the nineties. We 
extended the visual-vestibular interaction testing to explore the influence of 
tactile cues, and otolith-spinal reflex and pointing tests (Watt), and the 
otolith-canal interaction – or VOR “dumping” experiments (Oman) to build 
on our earlier results as well as our piggy-back experiments on IML-1 and 
IML-2. The biggest changes were in our ground based pre-and post-flight 
testing to determine how the adaptation to weightlessness carried over post-
flight. By the nineties the prime shuttle landing site had been moved from 
Dryden to Kennedy. We gave up our lab in the high desert and set up two 
others – one at KSC for  immediate pre-flight testing, and another extensive 
Baseline Data Collection Facility (BDCF) at JSC. Once again, an extensive 
MVL team of staff and students successfully achieved our goals of post-
flight evaluation of astronaut vestibular function. In addition to the faculty,
Bob Renshaw and Sherry Modestino along with students Dan Merfeld, Mark 
Shelhamer, Corrie Lathan, Gail Standish, Dave Balkwill, Chris Pouliot, Jock 
Christie, Nick Groleau, Keoki Jackson and Glenn Law all gained the respect 
of the astronauts and JSC engineers by their professionalism. The crew was 
flown from the landing site to Houston immediately post landing and we had 
our way with them for the better part of a week and periodically thereafter. 



Our tests still included extensive runs on the linear sled to see how linear 
acceleration would be sensed and interpreted following. We also brought to 
JSC our small GAT-1 Link Trainer which enabled us to measure the effect 
of two weeks in space on the ability to maintain the attitude or balance of an 
airplane like device. (Merfeld developed this into a stand-alone post-flight 
test later approved but not implemented by NASA.) Steve Robinson came to 
the MVL from Langley to get more involved in human space flight and ran a 
part of the BDC experiments. (His involvement paid off as he was soon 
selected as a Mission Specialist and flew several successful Shuttle and ISS 
flights.) We extended our interests in human balance and especially the post-
flight instability that made standing difficult. With Serge Roy and Carlo 
DeLuca of BU we developed pre-post flight measurement batteries of leg 
muscle strength and fatigue.

My Hiatus in Houston

Then a strange and wonderful present fell into my lap. I was selected as a 
Payload Specialist Candidate for the Spacelab Life Sciences-2 mission in 
1992, along with Marty Fettman, and Jay Buckey. Originally there were to 
be two PSs on the mission, but when Shannon Lucid, a NASA Mission 
Specialist, took one of the slots it was left as a competition of three of us for 
one place on the shuttle. My original concerns about my age (I was 55 at the 
time – 20 years older than my competition) – or physical ability turned out 
to be misplaced. With various flight delays I spent two years at JSC training 
on payload operations and shuttle procedures – and learning to be part of the 
astronaut culture. The experience was unforgettable – one day after another 
of what Jay termed “FGE – Fun at Government Expense”. The unending 
support from my Payload Commander (Rhea Seddon) and STS-58 Mission 
Commander (John Blaha) made it a dream (almost) come true – from flying 
supersonic in the T-38 to parachuting into Pensacola Bay in a full flight suit. 
It was no surprise when my roommate, Marty, a skilled veterinarian, was 
chosen to fly as prime crew and perform the in-flight animal surgery. (Jay 
also got his chance to fly later, on Neurolab.) I had the excitement of being 
trained and ready to launch – and then the great satisfaction of being the 
payload communicator (to exchange messages and instructions with the 
crew) along with Jay, for the two weeks of the very successful mission. 
When I returned to MIT I had a much deeper appreciation of the reality of 
doing science in space, and the contributions and limitations of the crew as 
scientists in space.
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Still other Spacelab and Shuttle flight opportunities were available. My PI-
in-a-Box procedures and software flew as part of Chuck Czeisler’s astronaut 
sleep and activity experiments on Neurolab, and on STS-95, a Spacehab 
flight with Sen. John Glenn as test subject. Chuck Oman was a PI on 
Neurolab, and Dava Newman was a PI on Shuttle-MIR, with their own 
adventures and accomplishment. 
Other opportunities arose when I returned to MIT. Thanks to the generosity 
of Bob Seamans, the Apollo Program Chair in Astronautics was created, and  
Earll Murman honored me by selection as its first holder. 

  
MVL People:

It was clear that Chuck Oman was effective and highly respected in his role
as Director of the MVL, to which he was named when I went to JSC.  He 
has continued to lead tirelessly to this day. We were very fortunate to have 
several superlative Administrative Assistants throughout the MVL history. 
Sherry Modestino was, for many years, the spirit and the sustenance of the 
MVL. She was the person to whom students turned for help, before 
confronting the faculty, and she was the one who made the MVL Kitchen a 
vibrant and nutritious daily lunch cooperative. In recognition of her devotion 
and care for the well-being of everyone in the lab we award an annual
“Sherry Award” to the graduate student who does the most to enhance the 
MVL cooperative atmosphere. Over the years our secretaries, including
Kerry Campbell, Barbara Glas, Marjorie Kulash, Roberta Wasserman, Sasha 
Natapoff, Marilyn Cieuzo Barbar, Pat Preo, and Kim Tseko all contributed 
to making the MVL a great place to work. Marsha Warren was one of the 
best writers to grace our administrative office. Marsha managed the early 
organization of the NSBRI, described below, and was my right hand when I 
was its director. And now we are blessed to have Liz Zotos as our highly
talented and dedicated AA. Liz is always there to take care of big issues as 
well as small ones. She can be counted on to gently but firmly take care of 
anything from meeting rooms to budget under-runs, and to do it all with 
warmth and intelligence.



The National Space Biomedical Research Institute:

By the late 90s NASA was pressured to turn its human life science research 
away from in-house managed labs at JSC, and launched a competition for an 
NGO to take it over. Working with Bobby Alford of Baylor College of
Medicine and Richard Johns of Johns Hopkins, with able support from Ron 
White, then at NASA HQ, we won the competition for the National Space 
Biomedical Research Institute and I was named its founding Director. With 
its headquarters at Baylor, in Houston, I was kept busy commuting between 
there and Cambridge for several year as the NSBRI took shape. We brought 
into the space life science arena many excellent researchers who had 
previously worked only on NIH grants. As the size and responsibilities grew, 
and I still maintained my prime allegiance to MIT, I had to step down and in 
2002 was replaced by the current director, Jeff Sutton, who had been one of 
our NSBRI team leads when he was at Harvard and MGH. The NSBRI 
continues to fund our research, through competitive proposals, though 2012. 

A continuing beneficial relationship with the NSBRI is in support for our 
Bioastronautics graduate education. Although not a direct MVL activity, the 
support gained through our decade long PhD training program in the 
Harvard-MIT Health Sciences and Technology Division allows all of the 
MVL students to participate in the annual NASA Human Research Program 
workshops and in related courses at MIT.  We were successful in a 1996 
national competition for the training program along with Texas A and M 
University, and have been training students in both the space flight and basic 
research aspects of Bioastronautics ever since.

Space Grant

Upon returning to MIT in 1994 I was asked to take over the direction of the 
Massachusetts Space Grant Consortium from Jack Kerrebrock. This 
educational activity, part of a national effort to increase training and 
awareness of space activities – was found to be in need of both geographical 
and socio-economic diversification in our state. Our ties to the MVL were 
chiefly through the willingness of the grad students to speak to school 
children and work with museums. In addition to several Associate Directors 
I had the good fortune to inherit the cheerful and highly competent Helen 
Halaris as Program Coordinator. She was able to weave her way through the 
tangled web of NASA’s Education Office, and keeps fellowship funding 
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flowing to deserving students. When we recruited Jeff Hoffman to the 
Department he became co-Director and then Director, where he uses his 
finely honed diplomatic skills effectively to this day.

Return to the Moon

With the NASA Constellation Program and its projected return to the Moon, 
our attention turned to the particular issues of astronaut human factors 
during lunar exploration. Dave Newman was developing her “Biosuit”,
Chuck Oman and Andy Liu had a project on robotics training.  Kevin Duda 
and Chuck also had a project on operator interaction with cockpit 
automation, and Jeff Hoffman was involved with a Lunar Hopper. My own 
concentration was on two aspects of possible spatial disorientation during 
the landing phase. With Chris Oravetz we examined the misperceptions of 
the slope and distance of hills on the moon. The latest of my NSBRI 
research grants dealt with the issue of potential astronaut spatial 
disorientation and manual control disturbance during lunar landing. Both the 
reduced gravity level on the moon, and the loss of visual cues caused by 
lunar dust were of concern. Working with Draper Laboratory (Kevin Duda), 
JSC (Scott Wood), and the US Army Aerospace Medical Research Lab in 
Ft. Rucker (Art Estrada) we determined the specific danger phases of lunar 
entry. We were fortunate to have several of the Apollo astronauts who were 
old MIT students and friends,  Ed Mitchell, Dave Scott, Buzz Aldrin, and 
Charlie Duke, as well as Tom Stafford, visit and critique our displays. Alex 
Stimpson and Torin Clark were the last of my graduate students to write 
theses on this topic. Begun during the “return to the Moon” planning of the 
Constellation Program, the lunar landing application is dying away without a 
mission to drive it.

The MEEI – A Continuing Clinical Relationship

Since the beginning of the MVL we relied on our colleagues from Harvard 
Medical School and the Mass Eye and Ear Infirmary to provide the bridge 
from our bioengineering efforts to clinical problems and human physiology. 
At first we were helped by David Cogan, head of the Eye Department, along 
with Carl Kupfer, mostly on issues of instrumentation. Beginning with the 
support and former vestibular patients of Harold Schuknecht, eminent head 
of the Ear Department, we had access to patients lacking vestibular function. 
Herb Silverstein supplied Bob Steer with endolymph for his PhD research. 
(Bob measured both the viscosity and the temperature coefficient of 



expansion, putting the Barany theory of the caloric response on sound 
footing, although not identifying the direct (non-convective) thermal effect 
of later interest.) Al Weiss, a neuro-otologist with a longing to do 
engineering, not only worked closely with us on posture control, but brought 
along the EEG analysis specialist John Barlow from MGH. Together, using 
our space sled and a vertical hoist in the basement of the Center for Space 
Research, we characterized the differences between horizontal and vertical 
acceleration in different head axes. (Our description of linear-acceleration 
induced nystagmus, which we termed “L-Nystagmus” was generally ignored 
and only re-discovered some years later.)

When Joe Nadol, later Chief of Otolaryngology at MEEI, decided to 
establish the Jenks Vestibular Diagnostic Laboratory I helped in the 
identification and recruitment of Conrad Wall, another aerospace engineer, 
from the University of Pittsburgh. Conrad has been affiliated with the MVL 
and contributes to student supervision. Dave Balkwill, who developed
Spacelab nystagmus analysis methods for us, moved to the MEEI’s Jenks 
Vestibular laboratory as an engineer. Later Dan Merfeld was brought back 
from Portland Oregon to establish the Jenks Vestibular Physiology 
Laboratory performing monkey as well as human experiments. The 
exchange of students, faculty, and especially ideas has been a constant 
source of enrichment. Kathy Cullen, an outstanding neurophysiologist on 
sabbatical leave from McGill helps us in teaching and student supervision. 
Faisal Karmali now continues the MVL-MEEI connection in the area of 
vestibular psychophysics. By attending each other’s seminars and 
participating in teaching and thesis supervision we broaden our approach. 
(One current MEEI activity is development of an implanted vestibular 
prosthesis. The idea  grew out of discussions at an MVL retreat, and 
reflected a dream expressed years earlier by Al Weiss.)

Helmets: 

My involvement in helmet design started, like so many of my technical 
forays, at a ski resort – this time in Austria – in 2002. I noticed that only the 
North Americans there were wearing helmets, and was given the usual 
response – that Europeans don’t need them, they are too hot, they don’t do 
any good and, finally, that they mess up you hairdo. To try to improve the 
situation I invented a new helmet liner – foam with fluid filled channels, to 
distribute an impact spatially and to reduce the peak force transmitted to the 
skull. Back at MIT the Deshpande Fund supported initial student testing. 
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Glycerin/water mixtures filling channels within closed cell foam, reduced 
the pressure transmitted for an impact. When Ron Newbower of MGH’s 
CIMIT saw our invention he encouraged me to consider the applicability to 
reduction of Traumatic Brain Injury from blasts – the signature injury of the 
wars in Iraq and Afghanistan. With support from CIMIT and the ONR we 
began a two pronged attack on this difficult problem – computer modeling 
and blast chamber testing of the helmet liners. Excellent modeling by the 
graduate students, George Christou and Andrew Vechart was accompanied
by blast chamber testing at Purdue and the U of Nebraska by graduate 
students Rahul Goel and Allison Yost. To date the results are encouraging, 
but still a long way from a practical, light and comfortable helmet for 
soldiers to wear in dangerous areas. And the ski helmet remains a promising 
concept. 

Other Clinical Forays

From its beginnings the MVL has been involved in the application of our 
control theoretic and instrumentation advances to clinical problems. Our 
emphasis on eye movements and vestibular-balance problems led to our role 
in the formation of the NIH sponsored Center for Biomedical Engineering at 
MIT working closely with Roger Mark and Stephen Burns. John Tole, who 
had contributed to numerous microprocessor controlled vestibular test 
devices, took our lead in the early development of “smart medical devices”.  
Josh Zeevi of the Technion, during his sabbatical years with us worked on
human eye movement and their role in dyslexia. Together with Howard 
Hermann and Nancy Sonnabend he explored both the neurological basis of 
developmental dyslexia and means of quantifying the abnormalities in 
saccadic scanning.

Of the numerous spin-offs of the MVL, perhaps the most successful 
commercial activity was the NeuroCom posture platform developed by Lew 
Nashner. For his PhD thesis Lew built a computer controlled moveable 
posture platform to separate the roles of vestibular, visual and proprioceptive 
senses in human balance. After his move to Portland Oregon the demand for 
copies of the device led to the formation of NeuroCom, which became the 
leader in clinical and research posturography. Many other MVL alumni 
became leaders in biomedical devices, including Chas Burr at Hewlett 
Packard, Cori Lathan, who founded and manages Anthro-Tronix, and Andy 
Beall, who founded WorldViz, a VR software company. 



Fear of Falling

Speaking of posture control – the regulation of balance may be looked upon 
as a problem in supervisory control. Higher cognitive function may be called 
upon to share attention with lower level balance tasks. Speech may slow 
when walking on a narrow beam, and walking may slow when concentrating 
on a conversation. The very nature of biped balance may shift from the ankle 
strategy to the hip strategy as earlier described by Nashner. The allocation 
may depend on the perceived consequences of balance loss – or “fear of 
falling”. I spent my 2009 sabbatical in Marseilles, in the CNRS lab of 
Liliane Borel and Michel Lacour, working also with Laurence Demanze, on
the problem of balance strategy shifts in recovering vestibular patients when 
the threat of falling is increased by placing the posture platform well above 
the ground.

Mach

I had two heroes in science. Both were brilliant and imaginative scientists 
who dared to impose the principles of physics on a world of physiology that 
was not ready to accept an outsider so readily. One was Edwin Land, famed 
not only for the Polaroid Land camera but also for his two-wavelength 
(retinex) theory of color vision. The other was Ernst Mach, pioneer of fluid 
mechanics, after whom the unit for the speed of sound is named. In 
physiology he is known for his explanation of the physical principles behind 
vestibular function. His influential 1875 book “Grundlinien der Lehre von 
den Bewegungsempfindungen” (Fundamentals of the Theory of Movement 
Perception) had never received a proper translation into English until Volker 
Henn and I set out to do so in the 90s. Our research was pure scholarly joy – 
and supported the later modeling efforts of the MVL at many turns. After 
Volker’s early death in 1997 his last post-doc, Hansjoerg Scherberger 
stepped in and together we completed the translation, which was published 
by Kluewer in 2001.

Skolkovo

The latest in our international activities is with the MIT/SkTech (Skolkovo 
Institute of Technology) being established with the Russian Federation. In 
this bold concept, involving graduate schools of science and technology, 
research institutes and an industrial park, efforts are being directed toward 
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development of a technology based society. In an attempt to recreate Silicon 
Valley in Moscow, the research centers are to be feeders of Russian 
businesses, and work in close contact with the graduate schools. Our own 
role will be to develop space activities consistent with these goals. Jeff 
Hoffman and I , along with the rest of the MVL faculty and staff (Chuck 
Oman, Julie Shah, Dava Newman and Andy Liu) are actively pursuing 
collaborative research with our Russian colleagues. Fortunately for us the 
principle contacts at the Moscow Aviation Institute (Alexander “Sasha”
Efremov) and at the Institute for Biomedical Problems (Inessa Kozovskaya) 
are old friends with whom we have worked in the past.

Teaching and Course Innovation

I was very fortunate to have started off my academic career under the wing 
of Y. T. Li, with whom I initially taught “Comparative Instrumentation”. Y. 
T. was insistent upon allowing the student to discover the fundamental “key 
parameters” of an engineering problem by himself. In the MVL, as in his 
later Innovation Center, Y.T. stressed the value of independent thinking. As 
the MVL grew I worked with my colleagues to introduce several new 
subjects. Each made use of the material we were developing in the MVL for 
research. In recognition of the growing flight simulator industry, and the 
needs of space, aviation and automobile users for training and research, we 
introduced “Flight Simulation”. Mark Connelly of LIDS, Walt Hollister and 
I taught it as a graduate course and a very popular summer course up until 
the early nineties. To meet the demand for physiology courses geared to the 
talents and interests of engineers, MIT developed a three semester sequence 
in Quantitative Physiology. I taught the sensory-motor subject, along with 
Larry Frishkopf, Chuck Oman and Bob Mann, and later with Neville Hogan,
Dan Merfeld and Conrad Wall. Our labs and problem sets were far more
technical than those in a medical school physiology course, as I have been 
told by several physician alumni. On the engineering psychology side of our 
discipline we recognized MIT’s absence of subjects in Human Factors. Tom 
Sheridan, of ME, and I teamed up to create an intense, mathematically 
oriented, graduate course, emphasizing models of human response. It later 
was extended to a senior Human Factors Engineering survey subject, which 
continues to this day, now taught by me with Missy Cummings and 
currently with Divya Chandra. The “learn by doing” component lies in the 
student presentation of real case studies of air or space accidents having a 
human factors cause. An unusual subject to come out of the MVL is the 
Biomedical Engineering Journal Club – a weekly session devoted to the 



student presentation and critique of a published paper outside of our 
immediate field of expertise. It teaches graduate students to read critically,
identify good and bad research practices, and develop communication skills. 
We are fortunate to have the regular participation of our statistician, Alan 
Natapoff, who helps guide us through the increasingly challenging problems 
of data analysis in modern biomedicine. For the faculty it is a refreshing dip 
in another pond each week. Closer to home academically, Chuck Oman, Dan 
Merfeld and I offer a specialty graduate course in Sensory-Motor Systems. 
Here again, student participation and critical thinking is developed by the 
practice of having small student teams present and summarize classical 
papers in the fields of vestibular physiology and related applications. 
Finally, led by David Mindell, and with the assistance of John Tylko, we 
offer a subject which could not be found other than at MIT – Engineering
Apollo. Taking advantage of our close relations to many of the Apollo 
participants, in NASA, in industry, and in the Draper Laboratory, we offer a 
subject in which the students reexamine the technical choices that were 
made in getting astronats to the moon and back. In every one of these 
subjects the research in the MVL informs the curriculum, and very often the 
best students in the class choose to write their graduate thesis on a subject of 
interest to us in the lab.  I can’t imagine a better arrangement.

Afterthoughts 

Fifty years is a long time to be in the same lab, working on the same kind of 
problem. One is forced to ask if it was worth it. The answer is a resounding 
yes. The repeated cycle of learning of a problem of interest to the funding 
agencies, brainstorming an approach, recruiting a team to propose, writing 
the proposal, developing the hardware,  training the students, doing the 
experiment, analyzing the data, writing the manuscript, responding to the 
critiques of the peer reviewers, and finally seeing the article in print  - well – 
that’s just a blast!

Not all of the ideas worked out. And some of the good ones were premature 
and were only realized when technology caught up – in someone else’s lab. 
But enough of them stuck. The whole idea that quantitative methods could 
yield insights into vestibular, oculomotor and other areas of physiology is 
now so obvious as to no longer warrant discussion. The advances in manual 
control, though seemingly overtaken by automation and robotics in the 
current age, represent a giant step toward the efficiency and safety of 
modern aerospace systems. And the contributions of the MVL and its 
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hundreds of graduates to the space programs around the world speak to the 
effectiveness of our mission.

But most of all it is the people, of course. The other faculty – from Y.T. Li 
and Jacob Meiry at the beginning to our most recent addition, Julie Shah, 
were highly talented and great team players. The students have fantastic 
ability. They made it through the educational filter before I ever met them. 
They turn out to be, in general, really nice young people. That is what makes 
a half century of teaching and research so rewarding. To the extent that I 
have been able to pass along any of the dreams of Stark Draper about the 
value of physical analysis, of Larry Stark about the importance of 
quantitative modeling of physiological systems, and of Y. T Li about the 
need to think independently and get to the heart of a problem – then my half 
century with the MVL has been a success!
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Year of Graduation Alum email_address
1955 Dr AE Preyss preyss@alum.mit.edu
1957 Dr Laurence R Young lry@alum.mit.edu
1961 Dr Renwick E Curry Jr rencurry@alum.mit.edu
1962 Dr Joseph S Perkell perkell@alum.mit.edu
1962 Dr Richard Howland hrhowland@alum.mit.edu
1963 Dr Richard S Shirley rshirley@alum.mit.edu
1964 Dr David Sheena dsheena@alum.mit.edu
1964 Mr Charles M Duke Jr cmd16lmp@yahoo.com
1964 Mr Ivan S C Johnson Jr ivanjohnson@alum.mit.edu
1964 Mr Philip S Kilpatrick 2D pskilpatrick@alum.mit.edu
1964 Mr Richard J Schulte schulterjs@alum.mit.edu
1965 Dr Lewis M Nashner lewnashner@alum.mit.edu
1965 Mr Steven R Maimon smaimon@maxamindustries.com
1966 Dr Peter Benjamin kpbenj@alum.mit.edu
1966 Mr George R Friedman
1966 Mr Robert M Vircks bobvircks@alum.mit.edu
1966 Mr Veikko O Vuorikari
1967 Dr Greg L Zacharias gzacharias@alum.mit.edu
1967 Dr Robert W Steer Jr bobsteer@comcast.net
1967 Mr Peter B Dinsdale pbdinsdale@alum.mit.edu
1968 Dr John H J Allum Jallum@uhbs.ch
1968 Dr Yasushi Nozawa yasushinozawa@alum.mit.edu
1968 Mr John D Forster jack_forster@alum.mit.edu
1969 Dr Marvin E Jernigan jernigan@alum.mit.edu
1969 Dr Thomas B Smith basil_smith@alum.mit.edu
1969 Mr Gordon G Kemp gokemp@alum.mit.edu
1969 Mr Robert E Anderson
1970 Dr Noel A J Van Houtte noel.vanhoutte@alum.mit.edu
1970 Mr Charles R Burr chas_burr@alum.mit.edu
1971 Dr Richard V Beard
1972 Dr Charles M Oman cherryoman@comcast.net
1972 Dr Tze-Thong Chien
1972 Mr Robert E Murphy schmurf@earthlink.net
1973 Mr Cecil W Acree Jr wacree@alum.mit.edu
1974 Dr Charles C Ormsby
1974 Dr Syozo Yasui yasui@brain.kyutech.ac.jp
1974 Mr Danny Linn Michaels dmichael@alum.mit.edu
1975 Dr Arye R Ephrath aephrath@alum.mit.edu
1975 Dr Eliezer Gai elig1944@gmail.com
1975 Dr Pitu B Mirchandani dushiwije@aol.com
1975 Dr Roger W Wicke rwwicke@alum.mit.edu
1975 Mr Paul S Basile paulbasile@alum.mit.edu
1976 Craig A Burch craigburch@alum.mit.edu
1976 Dr Bernard A Chouet
1976 Dr John R Tole johnrtole@alum.mit.edu
1976 Dr Thomas R Vidic tvidic@alum.mit.edu
1976 Mindy A Lipson-Aisen MD maisen@alum.mit.edu
1976 Mr William H N Chu wchu@alum.mit.edu
1976 Ms Susan A. Riedel susan.riedel@alum.mit.edu
1977 Mr Eddy Barak
1978 Dr Elazer R Edelman elazer@alum.mit.edu
1978 Mr David K Loo davidloo@alum.mit.edu
1978 Mr Jared M Gould jmgould@alum.mit.edu



1979 Dr Byron K Lichtenberg blichtenberg@alum.mit.edu
1979 Mr Gerald S Melsky jerry.melsky@alum.mit.edu
1979 Mr Troy A Crites tcrites@alum.mit.edu
1980 Mr Demetrios Mena demetrios.r.mena@us.pwc.com
1982 Dr Mark T McQuain mcquain@alum.mit.edu
1983 Dr Brenda J Kitchen bjkitchen@alum.mit.edu
1983 Dr Jehuda Ish-Shalom jehuda@alum.mit.edu
1983 Dr John A Parker tony_parker@alum.mit.edu
1983 Mr A Remy Malan remymalan@alum.mit.edu
1983 Mr Dale W Hiltner dale.w.hiltner@boeing.com
1983 Mr Frederick R Wilson fredwilson@alum.mit.edu
1984 Kathleen M Misovec kmisovec@alum.mit.edu
1984 Mr Brian W Rague rague@alum.mit.edu
1984 Mr Darryl E Palmer-Toy dept@alum.mit.edu
1984 Mr Edward W. Kneller knellere@alum.mit.edu
1984 Mr Stephen P Adkins spadkins@alum.mit.edu
1985 Dr Anthony P Arrott aarrott@alum.mit.edu
1985 Dr Bradley N Haas brad85@alum.mit.edu
1985 Mr R Bryan Sullivan
1985 Mr Yoshihiro Nagashima yoshihiro.nagashima@alum.mit.edu
1985 Ms Gail J Standish gstandish@alum.mit.edu
1986 Mr Asokan Madhavan speedbird@alum.mit.edu
1986 Mr Ilya Shubentsov
1986 Mr Jess E Fordyce
1986 Mr Mark J Kulbaski mkulbaski@yahoo.com
1988 Dr David A Israel david.isr@gmail.com
1988 Mr Bin An benan@alum.mit.edu
1989 Dr D Keoki Jackson dkeokij@alum.mit.edu
1989 Dr Dava J Newman dnewman@alum.mit.edu
1989 Dr Grant Schaffner gschaffn@alum.mit.edu
1989 Dr Nicolas Groleau ngroleau@aol.com
1989 Mr Andrew E Alston andrew.alston@alum.mit.edu
1989 Mr Sen-Hao Lai senhao_lai@alum.mit.edu
1989 Mr Theodore P McDade sixby17@gmail.com
1989 Ms Divya Chandra divya_chandra@alum.mit.edu
1990 Dr Dan Merfeld dmm@alum.mit.edu
1990 Dr Mark J Shelhamer mshelhamer@alum.mit.edu
1990 Dr Thomas J Mullen tmullen@alum.mit.edu
1990 Mr Braden J McGrath brad@alum.mit.edu
1990 Mr Mawuli I Tse mawuli@alum.mit.edu
1990 Ms Cheryl L Blanford
1991 Mr Glenn W Law
1992 Mr Jock R I Christie jchrist@alum.mit.edu
1992 Mr Michael D Balkwill balkwill@alum.mit.edu
1993 Mr Amir R Amir aramir@alum.mit.edu
1993 Mr Christopher F Pouliot cpouliot@alum.mit.edu
1993 Mr Garvin H Davis garvin@alum.mit.edu
1993 Mr John de Souza desouza@alum.mit.edu
1993 Mr John T Liefeld ted_liefeld@alum.mit.edu
1993 Mr Juan C Mendoza jmendoza@alum.mit.edu
1993 Mr Scott B Stephenson sstephenson@alum.mit.edu
1993 Mrs Karla A P Brown polutchk@alum.mit.edu
1993 Ms Valerie Bilien
1994 Corinna E Lathan  PhD lathan@alum.mit.edu
1994 Dr Annalisa L Weigel alweigel@alum.mit.edu
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1994 Dr Michael Tryfonidis miket@alum.mit.edu
1994 Mr Adam Skwersky adamskwersky@alum.mit.edu
1994 Mr Michael P Markmiller mmarkmiller@alum.mit.edu
1994 Ms Tara Schivone Saha flute@alum.mit.edu
1995 Dr Adam P London aplondon@alum.mit.edu
1995 Mr Karl U Schultz kschultz@alum.mit.edu
1995 Mr Matthew A Neimark mattn@alum.mit.edu
1995 Mr Prashant Sinha prashant@alum.mit.edu
1995 Ms Andrea L Jensen ajensen@alum.mit.edu
1995 Ms Robin L. Smullen rsmith@alum.mit.edu
1996 Ms Patricia B Schmidt schmidtp@alum.mit.edu
1998 Christine Anne Tovee catovee@alum.mit.edu
1998 Dr Jennifer L Rochlis jrochlis@alum.mit.edu
1998 Mr Akwasi A Apori kapori@alum.mit.edu
1998 Mr Gianluca Callini luca@alum.mit.edu
1998 Mrs Karen C Bodner kct@alum.mit.edu
1998 Ms Carol C Cheung ccheung@alum.mit.edu
1999 Mr Christopher E Carr chrisc@alum.mit.edu
1999 Mr Jason R Carrillo seahawk@alum.mit.edu
1999 Mr Marcos E Carreno marccarr@alum.mit.edu
1999 Ms Taslim F Allibhai tallibha@alum.mit.edu
1999 Ms Viengvilay Oudonesom viengvilay@alum.mit.edu
2000 Dr Kathleen H. Sienko ksienko@alum.mit.edu
2000 Jason T Richards jrichards@alum.mit.edu
2000 Lisette Emma Lyne lisette_lyne@alum.mit.edu
2000 Mr Bradley M Pitts bmpitts@alum.mit.edu
2000 William Edward Hutchison hutch@alum.mit.edu
2001 Allen  Atamer atamer@alum.mit.edu
2001 Jessica J Marquez jessica.marquez@alum.mit.edu
2001 Mrs Dana M. Riveire dforti@alum.mit.edu
2001 Mrs Melinda Gallo Eckman mgallo@alum.mit.edu
2001 Simon  Nolet snolet@alum.mit.edu
2001 Sungho  Jo sungho@alum.mit.edu
2002 Berengere Odile Houdou bhoudou@alum.mit.edu
2002 Dr Joseph H Saleh jsaleh@alum.mit.edu
2002 Mrs Erika B Wagner erika@alum.mit.edu
2002 Nathaniel James Newby newby@alum.mit.edu
2002 Shana L Diez sldiez@alum.mit.edu
2003 Ann Louise Frazer frazer@alum.mit.edu
2003 Joaquin Andres Blaya jblaya@alum.mit.edu
2003 Philip Andrew Ferguson philf@alum.mit.edu
2004 David  Benveniste davidben@alum.mit.edu
2004 Dr Miwa  Hayashi mhayashi@alum.mit.edu
2004 Ian  Garrick-Bethell iang@mit.edu
2004 Kevin R Duda kevin.duda@alum.mit.edu
2004 Ms Julie A Arnold julie.a.shah@alum.mit.edu
2004 Sophie  Adenot sophie.adenot@alum.mit.edu
2004 Sylvain  Bruni sbruni@alum.mit.edu
2005 Jessica Leigh Edmonds jedmonds@alum.mit.edu
2005 Kristen A Wendell kbethke@alum.mit.edu
2006 Anton Aboukhalil anton1@alum.mit.edu
2006 Bruce J Webster nakaitso@alum.mit.edu
2006 Jeremie M Pouly jeremie.pouly@alum.mit.edu
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Orientation Perceptions during Simulated Lunar Landing”, Journal of Vestibular Research, 21, (2011) 79, Special Issue, Eighth 
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10.26 Waldie, J., Newman, D., “A Gravity Loading Countermeasure Skinsuit”, Acta Astronautica, vol. 67, Dec. 2010.  

10.27 R. A. Opperman, J. M. Waldie, A. Natapoff, D. J. Newman, J. A. Jones, “Probability of Spacesuit-Induced Fingernail 
Trauma is associated with Hand Circumference,” Journal of Aviation, Space Environmental Medicine, vol. 81, pp.907-913, Oct. 
2010. ** 

10.28 Wagner, E.B., Granzella, N.P., Saito, N., Newman, D.J., Young, L.R., Bouxsein, M.L., “Partial weight Suspension: A Novel 
Murine Model for Investigation Adaptation to Reduce Musculoskeletal Loading”, Journal of Applied Physiology, 2010 (re-
submitted).

10.29 Johnson, A.W. , Hoffman, J. , Newman, D.J., Mazarico, E. , Zuber, M., “An Integrated EVA Mission Planner and Support 
Tool for Future Planetary Exploration”, 2010 NASA Human Research Program Investigators’ Workshop, Houston, TX, Feb. 3-5, 
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2nd World Congress of Biomechanics, Amsterdam, the Netherlands, July 1994.

94.36 London, A., Smith, R. and D. Newman (faculty advisor), "MISSION: Method of Improving Space Simulation in a 0-g
Natatorium," in EMOTE: Electronic Multimedia Online Textbook in Engineering for Aeronautics and Astronautics, Barrett, E., ed.,
March 1994, <http://web.mit.edu/emote/HTML/Aplondon/proposal.html>
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94.37 Newman, D.J., July 1994, "Assessing Human Performance in Space," University of Maryland, Department of Aerospace 
Engineering, College Park, MD.

94.39 Newman, D.J. September 1994, "Astronaut Force Measurements: Using the Dynamic Load Sensors (DLS) on STS-62," 
Canadian Space Agency, Montreal, Quebec, Canada

94.40 Young, L.R. and Merfeld, D.M., “180 Day report for E072”, Spacelab Life Sciences-2 Vestibular Experiments, June 1994.

1993

93.1  Oman, C.M. & Balkwill, M.D.  "Horizontal angular VOR nystagmus dumping and sensation duration in Spacelab SLS-1
crewmembers,” section 2, "Final report for E072 vestibular experiments in Spacelab Life Sciences 1,” submitted to NASA 
January, 1993.

93.2  Void

93.3  Young, L.R., Oman, C.M., Merfeld, D.M., Watt, D.G.D., Roy, S.H., DeLuca, C.J., Rodriques, A., Balkwill, M.D., Christie, 
J.R.I., Groleau, N., Jackson, D.K., Law, G.W., Modestino, S.A. & Mayer, W.F.  "Final report for E072 vestibular experiments in
Spacelab Life Sciences 1,” submitted to NASA January, 1993.

93.4  Merfeld, D.M., Young, L.R., Oman, C.M. & Shelhamer, M.J.  "A multidimensional model of the effect of gravity on the 
spatial orientation of the monkey,” Journal of Vestibular Research, 3(2):141-161, 1993.

93.5  Merfeld, D.M., Young, L.R., Paige, G.D. & Tomko, D.L.  "Three dimensional eye movements of squirrel monkeys following 
postrotatory tilt,” Journal of Vestibular Research, 3(2):123-139, 1993.

93.6  Merfeld, D.M. "Spatial orientation in the squirrel monkey: an experimental and theoretical investigation,” Dissertation
Abstracts, Annals of Biomedical Engineering 21:183-187, 1993.

93.7  Young, L.R., Oman, C.M., Merfeld, D.M., Watt, D.G.D., Roy, S.H., DeLuca, C.J., Balkwill, M.D., Christie, J.R.I., Groleau, N., 
Jackson, D.K., Law, G.W., Modestino, S.A. & Mayer, W.F.  “Spatial orientation and posture during and following weightlessness: 
human experiments on Spacelab Life Sciences 1,” Proceedings of the Symposium: Space and the Vestibular System, (Bárány 
Society meeting of 1992), Journal of Vestibular Research 3(3):231-239, 1993.

93.8  Young, L.R.  "Space and the vestibular system: what has been learned,” guest editorial in Proceedings of the Symposium: 
Space and the Vestibular System, (Barany Society meeting of 1992), Journal of Vestibular Research, 3(3):203-206, 1993.

93.9  see 94.11

93.10  see 94.3 and 94.4.

93.11 Roy, S.H., DeLuca, C.J., Rodrigues, A., Young, L.R. & Merfeld, D.M.  “Changes in the surface electromyographic 
signal following spaceflight,” MVL paper, 1993.   

93.12 Wearne, S.L., Curthoys, I.S., Merfeld, D.M. & Halmagyi, G.M.  “Human linear and angular vestibulo-ocular reflexes during 
centrifugation. I. Responses in the tangential orientation,”  MVL paper, 1993.

93.13  Wearne, S.L., Curthoys, I.S., Merfeld, D.M. & Halmagyi, G.M.  “Human linear and angular vestibulo-ocular reflexes during 
centrifugation. II. Responses in the radial orientation,”  MVL paper, 1993.

93.14  Mendoza, J.C. & Merfeld, D.M.  “Visual vestibular interaction (VVI) during linear stimulation,” abstract presented at the 
Society for Neuroscience, 1993.
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93.15  Carpenter-Smith, T., Katz, E., Merfeld, D.M., Oman, C.M. & Polutchko, K.A.  “Perceived velocity in linear translation is 
affected by temporal frequency,” abstract presented at the Society for Neuroscience, 1993.

93.16  Young, L.R.  “Statement of Laurence Young, Professor, MIT, Payload Specialist for SLS-2 Life Sciences Shuttle Mission,” 
Hearing before the Subcommittee on Space of the Committee on Science, Space and Technology, U.S. House of 
Representatives, One Hundred Third Congress, First Session, March 9, 1993, No. 5:49-51. 

93.17  Replaced by 94.13

93.18  Merfeld, D.M., Christie, J.R.I. & Young, L.R.  "Perceptual and eye movement responses elicited by linear acceleration 
following spaceflight,” abstract, 1993 meeting of the Aerospace Medical Association, Toronto, Canada.

93.19  Oman, C.M. & Balkwill, D.  "Horizontal VOR, nystagmus dumping, and sensation duration in Spacelab SLS-1
crewmembers,” abstract, 1993 meeting of the Aerospace Medical Association, Toronto, Canada.

93.20  Teiwes, W., Clarke, A.H., Merfeld, D.M., Oman, C.M., Scherer, H. & Young, L.R.  "Comparison of the 3 dimensional video-
based eye movement measurement technique video-oculography (VOG) with the scleral search coil technique (SSC),” abstract, 
1993 meeting of the Aerospace Medical Association, Toronto, Canada.  (See 97.2 for published version.)

93.21  Teiwes, W., Clarke, A.H., Merfeld, D.M., Oman, C.M., Scherer, H. & Young, L.R.  "Otolithic contribution to torsional eye 
movements during dynamic linear acceleration, abstract, 1993 meeting of the Aerospace Medical Association, Toronto, Canada. 

93.22  Polutchko, K.A. & Merfeld, D.M.  "Using voluntary eye movements to quantify the estimation of linear translation,” abstract, 
1993 meeting of the Aerospace Medical Association, Toronto, Canada.

93.23  Mendoza, J.C., Merfeld, D.M. & Young, L.R.  "Interaction of optokinetic nystagmus (OKN) and linear vestibulo-ocular 
reflex (LVOR),” abstract, 1993 meeting of the Aerospace Medical Association, Toronto, Canada.

93.24  Lathan, C.E., Wall, C., III & Harris, L.R.  "The effect of linear acceleration on the range of optokinetic performance in 
humans,”  abstract presented at the Aerospace Medical Association, for the 1993 meeting, Toronto, Canada.

93.25  Oman, C.M & Balkwill, M.D. “Horizontal angular VOR, nystagmus dumping, and sensation duration in Spacelab SLS-1
crewmembers,” Journal of Vestibular Research 3:315-30, 1993.

93.26  Raj, A.K., Oman, C.M. & Reschke, M.F.  “Application of ordered-statistic filtering to analysis of vertical nystagmus,” 
abstract, submitted to the Aerospace Medical Association for the 1994 annual meeting.

93.27  Teiwes, W., Clarke, A.H., Merfeld, D.M., Oman, C.M., Scherer, H. & Young, L.R.  “Otolithic contribution to torsional eye 
movements during dynamic linear acceleration,” abstract presented at the Tribute Conference for David A. Robinson, Eibsee, 
Germany, September 26-29, 1993.  CURRENTLY UNAVAILABLE

93.28  Teiwes, W., Clarke, A.H., Merfeld, D.M., Oman, C.M., Scherer, H. & Young, L.R.  “Otolithic contribution to torsional eye 
movements during dynamic linear acceleration,” submitted to Proceedings of the Tribute Conference for David A. Robinson, 
Eibsee, Germany, September 26-29, 1993.

93.29  Watt, D.G.D., Landolt, J.P. & Young, L.R.  “Effects of long-term weightlessness on roll circularvection,” Canadian 
Aeronautics and Space Journal 39(1):52-55, 1993.  Selected as the ‘Best Paper’ presented at the 7th CASI Astronautics 
Conference, Ottawa, Canada, November 4-6, 1992.

93.30  Oman, C.M. & Calkins, D.S., “Effect of orbital flight on the human horizontal angular vestibulo-ocular reflex response to 
120 dec/sec step stimuli,” Microgravity Vestibular Investigations (MVI) Final Report, NASA/ Johnson Space Center, April, 1993.
Reschke, M.F. Editor

93.31Newman, D.J. & Alexander, H.L.  "Human locomotion and workload for simulated lunar and martian environments,” 
IAF/IAA-91-561, Acta Astronautica, 29(8):613-20, 1993.
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93.32 Young, L.R., “Balance in Skiing and Space”, Intl. Society for Skiing safety, Kaprun/Zell am See, Austria, May 20, 1993.

93.33 Logsdon, John, Moderator – panel – Stone, Edward, McDivitt James, A., Lichtenberg, Byron, Young, Laurence “ 
Evolutionof Technologies for Space Exploration” Aeronautics and Space Technology, Past, Present, and Future, proceedings of 
the 25th Anniversary Symposium of the Aeronautics and Space Engineering Board, May 7, 1993 NRC(National Research 
Council)

1992

92.1  Balkwill, M.D. & Liefeld, J.T. "NysA V2.0 Nystagmus Analysis System User's Manual,” Internal Report, 1992.

92.2  Oman, C.M. & Balkwill, M.D. "Postflight angular VOR and rotation sensation changes in Spacelab SLS-1 crewmembers,” 
abstract, 193-4, XVII Barany Society Meeting, Prague, Czechoslovakia, June 1992.

92.3  Merfeld, D.M., Wearne, S.L., Curthoys, I.S. & Halmagyi, G.M. "Perceptual tilt responses in humans during eccentric 
rotation: a comparison to eye movement responses,” abstract, 73-4, XVII Barany Society Meeting, Prague, Czechoslovakia, June 
1992.

92.4  Christie, J.R.I., Merfeld, D.M. & Young, L.R. "Horizontal and vertical eye movements in humans during lateral interaural 
linear acceleration,” abstract,  19-20, XVII Barany Society Meeting, Prague, Czechoslovakia, June 1992.

92.5  Wall, C. III, Harris, L.R. & Lathan, C.E. "Otolith-visual Z-axis sensory interactions,” Abstract 240, ISSN- 0742-3152, 
Fifteenth Midwinter Research Meeting, Association for Research in Otolaryngology, St. Petersburg Beach, FL, February 2-6, 
1992.

92.6  Lathan, C.E., Harris, L.R. & Wall, C.W. III, "Characterization of eye movement response to z-axis linear acceleration,,” 
abstract, 147-8, XVII Barany Society Meeting, Prague, Czechoslovakia, June 1992.

92.7  Wall, C.W. III, Lathan, C.E., & Harris, L.R. "Visual-vestibular responses to z-axis linear acceleration in humans,” abstract, 
120-1, XVII Barany Society Meeting, Prague, Czechoslovakia, June 1992.

92.8  Young, L.R. & Standish, G. "Influence of tactile cues on visually induced postural reactions,”  chapter 89, The Head-Neck 
Sensory-Motor System, 555-559, Berthoz,  A., Graf, W. and Vidal, P.P., eds., Oxford University Press, New York, 1992.  
Originally presented at the International Symposium on the Head Neck System, Fountainebleau, France.

92.9  Oman, C.M. & Shubentsov, I. "Space sickness symptom severity correlates with average head acceleration,” in 
Mechanisms and Control of Emesis, eds., Bianchi, A.L., Grelot, L., Miller, A.D., & King, G.L., Colloque INSERM/John Libbey 
Eurotext Ltd. 233:185-194, 1992. Presented at the conference: New vistas on mechanisms and control of emesis, Marseille, 
France, September 4-7, 1992.

92.10  see 93.5

92.11  see 93.4

92.12  Wearne, S.L., Curthoys, I.S., Merfeld, D.M. & Halmagyi, G.M. "Human 3-D oculomotor responses to yaw-axis 
centrifugation,” abstract, p. 125,  XVII Barany Society Meeting, Prague, Czechoslovakia, June 1992.

92.13  Aisen, M., Katz, E., Oman, C. & Gizzi, M.  "Perceived passive body velocity and active motor hand velocity interact with 
temporal frequency,” abstract, Society for Neuroscience, 1992.

92.14  Petropoulos, A.E., Wall, C. III, & Oman, C.M. "Yaw sensory rearrangement alters pitch VOR responses,” submitted to Acta 
Otolaryngol.    See 97.11

92.15  Oman, C.M. & Balkwill, M.D. "Yaw angular VOR, nystagmus dumping, and sensation duration in Spacelab SLS-1
crewmembers,” paper copies of viewgraph presentation, XVII Barany Society Meeting, Prague, Czechoslovakia, June, 1992.
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92.16  Young, L.R. "Visual-vestibular-tactile interaction in weightlessness: individual perceptual style,” abstract, p. 130, XVII 
Barany Society Meeting, Prague, Czechoslovakia, June, 1992.

92.17  Merfeld, D.M. & Young, L.R. " Three-dimensional eye velocity measurement following postrotational tilt in the monkey,” in 
Sensing and Controlling Motion, Annals of the New York Academy of Sciences 656:783-794, May 1992.  Originally presented at 
the NYAS conference, Sensing and Controlling Motion: Vestibular and Sensorimotor Function, Palo Alto, CA, July, 7-11, 1991.

92.18  Merfeld, D.M., Christie, J.R.I. & Young, L.R. "Horizontal and vertical eye movements in humans during inter-aural linear 
acceleration,” Proceedings of the XVII Barany Society Meeting:156-60, meeting was held in Prague, Czechoslovakia, June, 
1992.

92.19  Young, L.R., Jackson, D.K., Groleau, N. & Modestino, S.A. "Multisensory integration in microgravity,” in Sensing And
Controlling Motion: Vestibular and Sensorimotor Function, Cohen, B., Tomko, D.L. & Guedry F. eds., Annals of the New York 
Academy of Sciences 656:340-353.  Originally presented at the NYAS conference, Sensing and Controlling Motion, Palo Alto, 
CA, July 7-11, 1991. 

92.20 VOID

92.21  Sriram, D., Logcher, R.D., Groleau, N. & Cherneff, J. "DICE: An object-oriented programming environment for cooperative 
engineering design,” chapter 12, Artificial Intelligence in Engineering Design, Volume III, 303-365, Tong, C. and Sriram, D., eds., 
Academic Press, Inc, San Diego, 1992.

92.22  Watt, D.G.D., Landolt, J.P. & Young, L.R.  "Effects of long-term weightlessness on roll circularvection,”  Proceedings of the 
Seventh CASI Conference on Astronautics, Ottawa, November, 1992.

92.23  Refer to 93.18

92.24  Refer to 93.19

92.25  Refer to 93.20

92.26  Refer to 93.21 

92.27  Refer to 93.22

92.28  Refer to 93.23

92.29  Refer to 93.24

92.30  Refer to 93.10 

92.31  Refer to 93.7

92.32  Refer to 93.8  

92.33  VOID

92.34  Kaiser, D.  "Interface document for Principal Investigator in a Box,” May 1992.

92.35  Kaiser, D.  "Evolution of Principal Investigator in a Box, an expert system for space experiments,” 1992.

92.36  Guedry, F.E., Rupert, A.H., McGrath, B.J. & Oman, C.M. "The dynamics of spatial orientation during complex and 
changing linear and angular acceleration,” Journal of Vestibular Research 2:259-283, 1992. 
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92.37  Wearne, S.L., Curthoys, I.S., Halmagyi, G.M. & Merfeld, D.M.  “Deviation of the axis of eye rotation during rotation in yaw 
following unilateral vestibular deafferentation,” Proceedings of the XVIIth Barany Society Meeting, held in Prague, 
Czechoslovakia, June 1992. 

92.38  Young, L.R., “Vestibular test equipment,” presentation to Neurolab Planning Group, USRA, Houston, Texas, December 
14, 1992.

92.39 Newman, D.J., “Human Locomotion and Energetics in Simulated Partial Gravity, “ Massachusetts Institute of 
Technology, Doctoral thesis, Department of Aeronautics and Astronautics, June 1992.

92.40 Newman, D.J. and M. van Schoor, "Dynamic Load Sensor Experiment: Background, Science Requirements, and 
Preliminary Design," white paper, November 1992

92.41 Newman, D.J.,  August 1992, "Partial Gravity Locomotion: Underwater Treadmills and Parabolic Flight," Gordon 
Research Conference on Gravitational Effects on Living Systems, Proctor Academy, NH

92.42 McRuer, Duane, “Human Dynamic and Pilot-Induced Oscillations”, Minta Martin Lecture, MIT, Dept. of Aeronautics and 
Astronatuics, December 2, 1992

92.43 Young, L.R., “Space Life Sciences Perspectives for Space Station Freedom”, abstract, Space Station Freedom 
Utilization Conference, Von Braun Civic Center, Huntsville, Alabama, August 3-6, 1992
Conference Proceedings

1991

91.1   Groleau, N., Bhatnagar, R. , Merfeld, D.M. "Using qualitative knowledge for quantitative simulation of the human spatial 
orientation system,” Second Annual Conference on AI, Simulation and Planning in High Autonomy Systems, Cocoa Beach, 
Florida, April 1-2, 1991, Pp. 279-288.

91.2   Young, L.R. "Human performance and the voyage to Mars,” abstract, Proceedings of the International Aerospace 
Symposium 90 Nagoya, Vol.I, Nagoya, Japan, November 26-27, 1990.

91.3   Young, L.R. "Human exploration and the voyage to Mars,” Proceedings of the International Aerospace Symposium 90
Nagoya, Vol. 2, Nagoya, Japan, November 26-27, 1990.

91.4  Merfeld, D.M., Young, L.R., Tomko, D.L. & Paige, G.D.  "Effect of gravity on monkey vestibulo-ocular reflex,” abstract, New 
York Academy of Sciences conference, Sensing and Controlling Motion: Vestibular and Sensorimotor Function, Palo Alto, CA, 
July, 1991. 
  
91.5  VOID  

91.6  Mullen, T.J., Berger, R.D., Cohen, R.J. & Oman, C.M.  "Transfer function analysis of autonomic activity during motion 
sickness,” abstract 125, Aerospace Medical Association Scientific Program, 62nd Annual Meeting, May 5-9, 1991.

91.6A  (Optional) paper copy of viewgraph presentation for 91.6

91.7  McGrath, B.J., Oman, C.M., Guedry, F.E. & Rupert, A.H.  "Human vestibular response during 3 Gz centrifuge stimulation,”
abstract 172, Aerospace Medical Association Scientific Program, 62nd Annual Meeting, May 5-9, 1991.  Aviation, Space and 
Environmental Medicine 62(5):473.

91.7A  (Optional) paper copy of viewgraph presentation for 91.7

91.8  Void

91.9  Groleau, N. "NASTASSIA, a video-based image processing system for torsional eye movements analysis,”  13th Annual 
International Conference of the IEEE Engineering in Medicine and Biology Society, 0375-0376, Orlando, FL, October, 1991.
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91.10  Young, L.R. & Lee, S.M. "Alpine injury patterns at Waterville Valley - 1989 update,” Skiing Trauma and Safety: Eighth 
International Symposium, 125-132,  ASTM STP 1104, C.D. Mote and Robert J. Johnson, Eds., American Society for Testing and 
Materials, Philadelphia, 1991. 

91.11  Oman, C.M.  "Sensory conflict in motion sickness: an Observer Theory approach,” chapter 24, Pictorial Communication in 
Virtual and Real Environments, 362-367, S.R. Ellis, M.K. Kaiser and A. Grunwald, eds., Taylor & Francis, London, 1991.  Also 
published as NASA Conference Publication 10032, 1990.  Proceedings of the Symposium and Workshop on Spatial Displays and
Spatial Instruments,  Asilomar, CA,  September, 1987.

91.12  Refer to 92.17 

91.13  Merfeld, D.M., Young, L.R., Tomko, D.L. & Paige, G.D. "Spatial orientation of VOR to vestibular stimuli in squirrel 
monkeys,” Acta Otolaryngologica Supplement 481:287-292, 1991.

91.14  Young, L.R., Oman, C.M. & Mayer, W.F.  "Spacelab neurovestibular hardware,” SAE Technical Paper Series 911566, 
presented at the 21st International Conference on Environmental Systems, San Francisco, CA, July, 1991.

91.15  Newman, D.J. & Webbon, B. W.  Paper copies of viewgraph presentation, "Human locomotion and workload for 
extravehicular activity (EVA): simulated partial gravity environments,” presented at the 9th IAA Man In Space Symposium, Koln, 
Germany, June, 1991.

91.16  Refer to 93.31

91.17  Young, L.R.  "An expert system for astronaut scientists,” IAF/IAA-91-569, presented at the 42nd Congress of the 
International Astronautical Federation, Montreal, Canada, October 5-11, 1991.

91.18  Oman, C.M.  "In search of a cure for seasickness,” Cruising World, December 1991, pages 66-70.

91.19  Sriram, D., Logcher, R., Gossard, D., Groleau, N., Navinchandra, D. and Serrano, D.  "Artificial intelligence applications in 
engineering design,” chapter 44, Systems and Signal Processing, 713-732, Madan, R.N., Viswanadham, N. and Kashyap, K.L., 
eds.,  Oxford & IBH Publishing Co., New Delhi, 1991.

91.20  Young, L.R., Watt, D., Oman, C.M., Money, K.E., Lichtenberg, B.K., Roy, S., DeLuca, C., Merfeld, D., Balkwill, D., Christie, 
J., Groleau, N., Jackson, D.K., Law, G., Modestino, S., Mayer, W., Costello, J., Renshaw, R. & Cheung, R.  "SLS-1, Experiment 
E-072- 90 Day Report,” September 11, 1991.

91.21  Young, L.R., Watt, D., Oman, C.M., Money, K.E., Lichtenberg, B.K., Roy, S., DeLuca, C., Merfeld, D., Balkwill, D., Christie, 
J., Groleau, N., Jackson, D.K., Law, G., Modestino, S., Mayer, W., Costello, J., Renshaw, R. & Cheung, R.  "SLS-1, Experiment 
E-072- 180 Day Post Flight,” November 22, 1991. 

91.22  Refer to 92.19

91.23   Shelhamer, M., & Young, L.R. "Linear acceleration and horizontal eye movements in man,” Acta Otolaryngologica 
Supplement 481:277-281, 1991. Originally presented to the Barany Society, Tokyo, Japan, May 1990. 

91.24  Newman, D.J. “A submersible partial gravity simulator for lunar and martian locomotion,” International Design for Extreme 
Environments Assembly (IDEEA), Houston, Texas, November, 1991.

1990

90.1   Oman, C.M., Lichtenberg, B.K., Fiser, R.L., & D.S. Vordermark.  "MIT - NASA/KSC 
space life science experiments:  A telescience testbed,” 13th Annual American Astronautical
Society  Guidance and Control Conference,  Keystone, Colorado, February 3-7, 1990.
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90.2   Newman, D.J., Bussolari, S.J. "Dual-Task Performance on an interactive human/ computer space shuttle flight 
experiment,” Biomed. Sci. Instru., 26:213-25, 1990.

90.3   Oman, C.M.  "Motion sickness: a synthesis and evaluation of the sensory conflict theory,” Canadian Journal of Physiology 
and Pharmacology, 68:294-303, 1990.

90.4  Arrott, A.P., Young, L.R. & Merfeld, D.M. "Perception of Linear Acceleration in Weightlessness,” Aviation, Space and 
Environmental Medicine,61:319-26, 1990.

90.5  Bhatnagar, R., Miller, D.W., Hajek, B.W. & Chandrasekaran, B. "DPRL: A Language for Representation of Operation and 
Safety Maintenance Procedures of Nuclear Power Plants,” Third International Conference on Industrial and Engineering 
Applications of AI and Expert Systems, IEA/AIE 1990.

90.6  Chandrasekaran, B. & Bhatnagar, R. "A knowledge-based system architecture for real-time disturbance control in process 
plants,” AAAI-90 Workshop on Design Principles for Real-Time Knowledge Based Control Systems, 1990.

90.7  Refer to 91.13

90.8  Mullen, T.J., Berger, R.D., Oman, C.M. & Cohen, R.J. "Transfer Function Analysis of Autonomic Regulation During Motion 
Sickness,” Harvard University-MIT Division of Health Sciences and Technology, Compendium of Student Research, Volume I, 
March 1990.

90.9 Young, L.R., Shelhamer, M. "Microgravity enhances the relative contribution of visually-induced motion sensation,”  
Aviation Space Environmental Medicine 61:525-530, June 1990.

90.10  Refer to 91.23 

90.11  Void

90.12  Refer to 92.8   

90.13  Frainier, R., Groleau, N., Bhatnagar, R., Lam, C., Compton, M., Colombano, S., Lai, S., Szolovits, P., Manahan, M., 
Statler, I. & Young L. R., "A comparison of CLIPS-and LISP-based approaches to the development of a real-time expert system,” 
Proceedings of the First CLIPS Conference, 321-333, Houston, August, 1990.

90.14  Young, L.R. "Aerospace Human Factors: A Tutorial,” Guidance and Control 1990, Volume 72, Advances in the 
Astronautical Sciences, edited by Robert D. Culp and Arlo D. Gravseth,  presented to the American Astronautical Society, 
Keystone, CO, February, 1990.

90.15   See 91.6

90.16  See 91.7  

90.17  Garber, M.A. & Young, L.R., "Asymmetrical ototlith signals in modified Gz environments,” abstract, Aerospace Medical 
Association Annual Meeting, St. Louis, 1990.

90.18  Oman, C.M. "Lessons from vestibular research in altered gravity,”  presented at the National Institute on Deafness and
Other Communicative Disorders Program Planning Workshop: Research Needs in Balance and Vestibular Disorders, October
15-16, 1990.

90.19  Young, L.R., Bhatnagar, R., Groleau, N., Lai, S.H., Szolovits, P., Colombano, S.P., Frainier, R., Compton, M., Statler, I.C., 
Lam, C.C., Manahan, M., Adolf, J. & Holden, K. "Principal investigator in a box: A detailed documentation,” October-November 
1990.

90.20  Groleau, N., Young. L.R., Bhatnagar, R., Merfeld, D.M., Colombano, S.P. "Using a quantitative model of the human spatial 
orientation system to do better science in space,”  submitted to the Ninth IAA Man in Space Symposium, 1990.
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90.21  Merfeld, D.M., Young, L.R. & Tomko, D. "Spatial orientation of VOR to combined vestibular stimuli in squirrel monkeys,”
abstract, Bárány Society, Tokyo, Japan, May 1990. 

90.22  Oman, C.M. & Zacharias, G.L. "Manual control after extended duration orbital flight,”  Extended Duration Orbiter Medical 
Project, technical meeting, NASA Johnson Space Center, Houston, TX January, 1990 (paper copies of viewgraph presentation).

90.23  VOID

90.24  Young, L.R.  "Before we send people to Mars,” chapter 21, Robotics, Control and Society, 221-224, Moray, N., Ferrell, 
W.R., Rouse, W.B., eds., Taylor & Francis, 1990.

90.25  Oman, C.M.  "Analysis of ocular torsion data from Spacelabs D-1 and SL-1,” Final Report for NASA Grant NAGW-1377, 
December, 1990.

90.26  Guedry, F.E. & Oman, C.M. " Vestibular stimulation during a simple centrifuge run,” Naval Aerospace Medical Research 
Library, NAMRL-1353, May 1990.

90.27  Oman, C.M. & Weigl, H. "Preflight/postflight postrotatory VOR changes in Spacelab
D-1 crew,”  abstract, Barany Society Meeting, Tokyo, Japan, May 1990. 

90.28  Oman, C.M., Lichtenberg, B.K. & Money, K.E.  "Space motion sickness monitoring experiment: Spacelab 1,” Chapter 12 in 
Motion and Space Sickness, Crampton, G.H., ed., Boca Raton, Florida: CRC Press,  1990: 217-246.

90.29 Oman, C.M., Shubentsov, I., Space motion sickness intensity correlates with average head acceleration (abstract), 
Aviation, Space, and Environmental Medicine, Vol. 61, 5, p. 483

90.30 Pommellet, P.E., Valavani, L., Young, L.., Oman, C., Nonlinear Estimation Techniques for Spatial Disorientation, ( not 
published).

1989

89.1   Young,  L.R. & Rudiger, C.E., Jr. "Life sciences use of Space Station Freedom,” AIAA-89-0509, 27th Aerospace Sciences 
Meeting, Reno, Nevada, January 9-12, 1989.

89.1A  (Optional) paper copy of viewgraph presentation for 89.1

89.2   Young, L.R., Colombano, S.P, Haymann-Haber, G., Groleau, N., Szolowitz, P. & Rosenthal, D. "An expert system to 
advise astronauts during experiments,” International Astronautical Congress, Malaga, Spain, October 9-13, 1989.

89.3   Young, L.R. "Alterations in brain function during weightlessness,” in The Science of Mind, Klivington, K.A., ed., MIT Press, 
Cambridge, 1989.  

89.4    Oman, C.M. & Weigl, H.J. "Postflight vestibulo-ocular reflex changes in Space Shuttle/Spacelab D-1 crew,” abstract 21, 
Aerospace Medical Association Scientific Program:A4, 60th Annual Scientific Meeting, Washington, D.C., May 7-11, 1989. 

89.4A  (Optional) paper copy of viewgraph presentation for 89.4

89.5   An, B. & Oman, C.M. "Joystick indications of the vertical show "E" (not "A") effect at  90 deg. head tilt,” abstract 84 for 
Aerospace Medical Association 60th Annual Scientific Meeting, Washington, D.C., May 7-11, 1989.  (Abstract for 89.21)
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89.6   Oman, C.M., Lichtenberg, B.K.  Modestino, S.M., McGrath, B.J., Fizer, R.L., Vordermark, D.S., Alston, A. and A., Anthony, 
K., Carlson, C., Deen, F., Delgado, L., George, M., Glas, B.J., Marzig, R., Mullen, T., Newman. D., Renshaw, R.L., Shelhamer,
M., Shubentsov, I., Strauss, V., Tse, M. & Weigl, H. "MIT/KSC life sciences telescience testbed pilot program: a report,” MVL
Report 89-100, May, 1989.

89.7   Young, L.R. "Elevated racer binding settings and inadvertent releases,” Skiing Trauma and Safety: Seventh International 
Symposium, 222-227, ASTM STP 1022, Johnson, R.J., Mote, C.D., Jr., & Binet, M.-H., eds., Philadelphia, PA, 1989.

89.8   Chandra, D., Bussolari, S.R. & Hansman, R.J. "A comparison of communication modes for delivery of air traffic control 
clearance amendments in transport category aircraft,” Proceedings of the 5th International Symposium on Aviation Psychology, 
Ohio State University, Columbus, OH, April 17-20, 1989.

89.9  Young, L.R. & Standish, G. "Pseudo-vestibulo-collic reflex,” abstract, International Symposium on the Head Neck System, 
Fountainebleau, France, July 17-20, 1989.  (see 92.8)

89.10 Haymann-Haber, G., Colombano, S.P., Groleau, N., Rosenthal, D., Szolovits, P. & Young, L.R., "An expert system to 
advise astronauts during experiments: the protocol manager subsystem,” Space Operations Automation and Robotics Workshop, 
NASA/Johnson Space Center, Houston, Texas, July 25-27, 1989.

89.11 Bussolari, S.R., Young, L.R. & Lee, A.T., "The use of vestibular models for design and evaluation of flight simulator 
motion,” AGARD Conference Proceedings No. 433:91-1/9-11, 

89.12 Mah, R.W., Young, L.R., Steele, C.R. & Schubert E.D., "Threshold perception of whole-body motion to linear sinusoidal 
stimulation,” paper AIAA-89-3273, AIAA Conference on Motion Cues in Flight Simulation and Simulator Induced Sickness, 
Boston, Massachusetts, August 14-16, 1989.

89.13   Refer to 90.3

89.14  Oman, C.M. & Shubentsov, I., "Space motion sickness intensity correlates with average head angular acceleration,” 
abstract, 1990 Annual Scientific Meeting of the Aerospace Medical Association, New Orleans, Louisanna, May 13-17, 1990.

89.14A  (Optional) paper copies of viewgraph presentation for 89.14

89.15  Blanford, C.L. & Oman, C.M, "Diagnostic classification of changes in the human electrogastrogram during motion 
sickness,” abstract, 1990 Annual Scientific Meeting of the Aerospace Medical Association, New Orleans, Louisana, May 13-17, 
1990.

89.16  Young, L. R.  "Before we send people to Mars...,” presented to IFSUSS,
Kanagawa, Japan, October 1989.

89.17  Refer to 91.10

89.18  Refer to 90.12

89.19  Young, L.R., deAsla, M., Carlson, C., Lee, S.M. & McMahon, E. "Upward release versus retention in alpine ski binding,”
presented to the International Society for Skiing Safety, Riksgransen, Sweden, May 15-21, 1989.

89.20  Refer to 91.11

89.21   Oman, C.M. & An, B.  "Joystick indications of the vertical show "E" (not "A") effect at  90 deg. head tilt,” paper copies of 
viewgraph presentation,  Aerospace Medical Association 60th Annual Scientific Meeting, Washington, D.C., May 7-11, 1989.  
(Abstract is 89.5)

89.22 Young, L.R. "Le cerveau en apesanteur,” in Les Enigmes du Cerveau, Christen, Y. and Klivington, K., eds.,  
Hologramme, Paris, 1989.  (For English version see 89.3).
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89.23 Newman, D.J. “Human Workload and Performance in Space:  Engineering Development and Poicy Aspects,” 
Massachusetts Institute of Technology, Master’s thesis, Departments of Aeronautics and Astronautics and Technology 
and Policy, February 1989.

89.24 Oman, C.M., et.al., “MIT/KSC Life Sciences Telescience Testbed Piolot  Program:  A Report,” Massachusetts Institute of 
Technology, MVL Report 89-100, May 1989.

1988

88.1   Refer to 89.7 

88.2   Refer to 90.4 

88.3   Oman, C.M. "Prevention and treatment of seasickness in offshore sailing,” Proceedings of New England Sailing Yacht 
Symposium, 135-141, New London, CT, March 4-5, 1988. 

88.4   Oman, C.M. & Cook, W.J.C. "Skin pallor and blush monitor,” U.S. Patent 4,723,554, February, 1988. 

88.5   Schmedtje, J.F., Oman, C.M., Letz, R. & Baker, E.L. "Effects of scopolamine and dextroamphetamine on human 
performance,” Aviation, Space, and Environmental Medicine, 59:407-410, May, 1988.   

88.6   Refer to 87.15 

88.7   Nadel, E.R. & Bussolari, S.R. "The Daedalus project:  physiological problems and solutions,” American Scientist, 76:351-
360, July-August, 1988.           

88.8   Refer to 89.11                                             

88.9   Colombano, S., Young, L., Wogrin, N. & Rosenthal, D. "PI-in-a-box: intelligent onboard assistance for spaceborne 
experiments in vestibular physiology,” Fourth Conference on Artificial Intelligence for Space Applications, NTIS HC A21/MF A01, 
NASA, Marshall Space Flight Center, Huntsville, Alabama, November, 1988.

88.9a  (Optional) paper copies of presentation viewgraphs for paper 88.9 

88.10  Huang, J.-K. & Young, L.R. "Visual field influence on manual roll and pitch stabilization,” Aviation, Space, and 
Environmental Medicine 59:611-619, July, 1988. 

88.11  Young, L.R. & Rudiger, C.E. "Life science utilization of the Space  Station,” paper copies of viewgraph presentation at 
AIAA Space Station Utilization I Conference, March, 1988; International Forum on the Scientific Uses of the Space Station, 
Versailles, France, May, 1988. 

88.12 Void

88.13  See 90.4

88.14  Borah, J., Young, L.R., & Curry, R.E. "Optimal estimator model for human spatial orientation,” in Representation of Three-
Dimensional Space in the Vestibular, Oculomotor, and Visual Systems:  A Symposium of the Barany Society, Cohen, B. and 
Henn, V., eds., Annals of the New York Academy of Sciences, 545:51-73, New York, 1988.

88.15  Nijhawan, V, Lichtenberg, B.K., Munsey, W.R., Fiser, R., Oman, C.M. & Young, L.R. "Telescience space life sciences test
bed,” 39th International Astronautical Federation Congress, Bangalore, India, October, 1988; EASCON '88, Crystal City, Virginia, 
November, 1988. 
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88.16  Oman, C.M., Young, L.R., Watt, D.G.D., Money, K.E., Lichtenberg, B.K., Kenyon, R.V. & Arrott, A.P. "MIT/Canadian 
Spacelab experiments on vestibular adaptation and space motion sickness,” in Basic and Applied Aspects of Vestibular Function,
183-192, Hwang, J.C., Daunton, N.G., Wilson, V.J., eds., Hong Kong University Press, Hong Kong, 1988. 

88.17  Young, L.R. & Leiner, B.M. "Telescience,” AIAA-88-5002, AIAA/NASA First International Symposium on Space 
Automation and Robotics, Arlington, Virginia, November, 1988; RIACS Technical Report TR-88.2, Research Institute for 
Advanced Computer Science, NASA Ames Research Center.  

88.18  Bussolari, S.R., Langford, J.S. & Youngren, H.H. "Flight research with the MIT Daedalus prototype,” SAE 1987 
Transactions, Paper 871350, 96:294-300

88.19  Void 

88.20  Oman, C.M. & Kulbaski, M.J. "Spaceflight affects the 1-g postrotatory vestibulo-ocular reflex,” Adv. Oto-Rhino-
Laryngologica 42:5-8, 1988. 

88.21  Young, L.R. "Vestibular adaptation to weightlessness,”  Proceedings of the Symposium on Vestibular Organs and Altered 
Force Environment, 85-90, NASA Space Biomedical Research Institute, Universities Space Research Association, Division of 
Space Biomedicine, Houston, Texas, October, 1987. 

88.22  Refer to 90.11

88.23  Newman, D.J., "Ground-based results of the mental workload and performance experiment (MWPE),” Proceedings of the
Twenty-third Annual Conference on Manual Control, Cambridge, MA, June, 1988.

88.24  Newman, D.J., "Statistical compilation of data from the mental workload and performance experiment,” MVL Report 88-1, 
Massachusetts Institute of Technology, Cambridge, Massachusetts, August 26, 1988 (available in MVL Reading Room only MVL 
Report 88-1).

88.25  Young, L.R. "Gravitational effects on brain and behavior,”  Sensory Systems II: Senses Other than Vision, Encyclopedia of 
Neuroscience, Vol. I and II, 473-474, Adelman, G., ed., Birkhauser Boston, Inc., 1988.  

88.26  Young, L.R., Sheena, D. “Eye movement measurement techniques,” Article published in Encyclopedia of Medical Devices 
and Instrumentation, edited by J. Webster, Published by John Wiley & Sons, Inc., 1988. 

88.27 Hawley, T.B. & Newman, D.J. “The international lunar initiative:  the 1988 design project of the International Space 
University,” Lunar Bases & Space Activities in the 21st Century Symposium, paper LBS 88-152, Houston, Texas, April, 1988. 

1987

87.1  Refer to 88.25      

87.2  Oman, C.M., Young, L.R.,  Watt, D.G.D., Money, K., Lichtenberg, B.K., Kenyon, R.V., and Arrott, A.P. " MIT/Canadian 
spacelab experiments on vestibular adaptation and space motion sickness,” abstract, 1987.  (abstract for paper 88.16) 

87.3   Curthoys, I.A. & Oman, C.M. "Dimensions of the horizontal semicircular duct, ampulla and utricle in the human,” Acta Oto-
Laryngologica 103:254-261, 1987. 

87.4   Oman, C.M., Marcus, E.N. & Curthoys, I.A. "The influence of semicircular canal morphology on endolymph flow dynamics, 
an anatomically descriptive mathematical model,” Acta Oto-Laryngologica 103:1-13, 1987. 

87.5   Oman, C.M.  "Spacelab experiments on space motion sickness,” Acta Astronautica 15(1):55-66, 1987.  Presented at 36th 
Congress of the International Astronautical Federation, Stockholm, Sweden, October 7-12, 1985.
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87.6   Huang, J.-K. & Young, L. R. "Influence of visual and motion cues on manual lateral stabilization,” Aviation, Space, and 
Environmental Medicine, 58(12):1197-1204, December, 1987. 

87.7   Rague, B.W. & Oman, C.M. "Use of a microcomputer system for running spectral analysis of EGGs to predict the onset of 
motion sickness,” Proceedings of 9th Annual Conference of IEEE Engineering in Medicine & Biology Society, Boston, Vol. 1 (of 
4):
0087-0090, 1987. 

87.8   Young, L.R. "My Twenty-five years with the MIT Man-Vehicle Laboratory,” History prepared for 25th Anniversary of MVL, 
May, 1987. 

87.9   Ashley, S. "88-pound pedal plane,” Popular Science, February, 1987. 

87.11  Kenyon, R.V., Kerschmann, R. & Silbergleit, R. "Streptomycin in the chick embryo: post-hatching vestibular behavior and 
morphology,” Experimental Brain Research, 69:260-271, 1988. 

87.12  Shelhamer, M., Marino, L.A., Young, L.R., Arrott, A.P. & Wiseman, J.J. "Normative study of Spacelab preflight/postflight 
vestibular test battery,” Aviation, Space, and Environmental Medicine 58(9, Suppl.):A236-A239, September, 1987.  (Originally 
presented to the 7th IAA Man in Space Symposium: Space Adaptation, Houston, February, 1986). 

87.13   Refer to 89.11

87.14  Oman, C.M. & Spangenberg, D.B. "Gravity dependent behavior of Aurelia Aurita Ephyrae,” abstract for NASA Space Life 
Sciences Symposium: Three Decades of Life Sciences Research In Space, Washington, DC, June 21-26, 1987.

87.15  Oman, C.M. "The role of static visual orientation cues in the etiology of space motion sickness,” Proceedings of the 
Symposium on Vestibular Organs and Altered Force Environment, NASA Space Biomedical Research Institute, Research 
Association Division of Space Biomedicine, 25-37, Houston, Texas, October 15, 1987 

87.16  Oman, C.M., B.W. Rague and O. U. Rege. “Standard definitions for scoring acute motion sickness using the Pensacola 
Diagnostic Index Method.” Appendix B , Symptom Scoring Definitions: 120-128 In __________.

1986

86.1  Void 

86.2   Refer to 87.12

86.3   Bussolari, S.R., Sullivan, R.B. & Young, L.R. "Vestibular models for design and evaluation of flight simulator motion,”
presented at the Royal Aeronautical Society: Advances in Flight Simulator Visual and Motion Systems Conference, London, 
1986. 

86.4   Young, L.R., Oman, C.M., Watt, D.G.D., Money, K.E., Lichtenberg, B.K., Kenyon, R.V. & Arrott, A.P. "MIT/Canadian 
vestibular experiments on the Spacelab-1 mission. 1. Sensory adaptation to weightlessness and readaptation to one-g: an 
overview,”  Experimental Brain Research 64:291-298, 1986. 

86.5   Young, L.R., Shelhamer, M., & Modestino, S. "MIT/Canadian vestibular experiments on the Spacelab-1 mission: 2. Visual 
vestibular tilt interaction in weightlessness,” Experimental Brain Research 64:299-307, 1986. 

86.6   Watt, D.G.D., Money, K.E., & Tomi, L.M. "MIT/Canadian vestibular experiments on the Spacelab-1 mission: 3. Effects of 
prolonged weightlessness on a human otolith-spinal reflex,” Experimental Brain Research 64:308-315, 1986. 

86.7   Oman, C.M., Lichtenberg, B.K., Money, K.E. & McCoy, R.K. "MIT/Canadian vestibular experiments on the Spacelab-1
mission:  4. Space motion sickness: symptoms, stimuli, and predictability,” Experimental Brain Research 64:316-334, 1986. 
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86.8   Kenyon, R.V. & Young, L.R. "MIT/Canadian vestibular experiments on the Spacelab-1 mission: 5. Postural responses 
following exposure to weightlessness,” Experimental Brain Research 64:335-346, 1986. 

86.9   Arrott, A.P. & Young, L.R. "MIT/Canadian vestibular experiments on the Spacelab-1 mission: 6. Vestibular reactions to 
lateral acceleration following ten days of weightlessness,”  Experimental Brain Research 64:347-357, 1986. 

86.10  Curthoys, I.S. & Oman, C.M. "Dimensions of the horizontal semicircular duct, ampulla and utricle in rat and guinea pig,” 
Acta Oto-laryngologica 101:1-10, 1986.   

86.11  Oman, C.M., "Etiologic role of head movements and visual cues in space motion sickness on Spacelabs 1 and D-1,” 
abstract, 7th IAA Man in Space Symposium: Physiologic Adaptation of Man In Space, Houston, TX, February 10-13, 1986. 

86.12  Young, L.R., Arrott, A.P., Merfeld, D.M., Shelhamer, M.S., Lichtenberg, B.K., Oman, C.M., Watt, D.G.D., Money, K.E., 
Modestino, S.A. & Renshaw, R.L.  "Vestibular responses to linear acceleration in weightlessness,” abstract, D-1 Symposium, 
Norderney, FRG, 
August 27-29, 1986.   

86.13  Hermann, H.T., Sonnabend, N.L. & Zeevi, Y.Y. "Interhemispheric coordination is compromised in subjects with 
developmental dyslexia,” CORTEX 22:337-358, 1986. 

86.14  Money, K.E., Oman, C.M., Watt, D. & Cheung, R. "Preflight and postflight motion testing of payload crew of Spacelab-1, 
41G and D1,” abstract, 7th IAA Man in Space Symposium: Physiologic Adaptation of Man In Space, Houston, TX, February 10-
13, 1986.  

86.15  Oman, C.M. "Symptoms and signs of space motion sickness on Spacelabs 1 and D1,”  abstract, 7th IAA Man in Space 
Symposium: Physiologic Adaptation of Man In Space, Houston, TX, February 10-13, 1986. 

86.16  Oman, C.M., Cook, W.J.C., Rege, O., Sapirstein, J. & Nichols, T. "Time course of skin pallor in motion sickness,” abstract, 
7th IAA Man in Space Symposium: Physiologic Adaptation of Man In Space, Houston, TX, February 10-13, 1986. 

86.17  Bussolari, S.R. & Lee, A.T. "The effects of flight simulator motion on pilot performance and simulator acceptability in
transport category aircraft,” presented to 2nd International Symposium on Aviation Safety, Academie Nationale De L'Air et de 
L'Espace, Toulouse, France, 1986.   

86.18 Hermann, H.T., Sonnabend, N.L. & Zeevi, Y.Y. "Bihemifield visual stimulation reveals reduced lateral bias in dyslexia,” 
Annals of Dyslexia 36:154-175, December, 1986. 

86.19 Newman, D.J. and C.M. Flick, “Aerospace Design Laboratory:  Detailed Curriculum Development, “ The University of 
Notre Dame, Department of Aerospace Engineering, April 1986.

86.20  Newman, D.J. et.al., “The Design of a Remotely Piloted Vehicle for Aerial Photography Report,” The University of Notre 
Dame, Department of Mechanical/Aerospace Engineering, May 1986.

1985

85.1   Sheridan, T.B. & Young, L.R. "Human factors in aerospace medicine,” chapter 28, Fundamentals of Aerospace Medicine, 
815- 838, Lea and Febiger Publishers, PA, 1985. 

85.2   Young, L.R. "Adaptation to modified otolith input,” chapter 10, Adaptive Mechanisms in Gaze Control: Facts and 
Theories,155-162, Berthoz, A. & Melvill Jones, G., eds., Elsevier Science Publishers B.V., 1985. 

85.3   Young, L.R. "Thumbs up: the changing pattern of ski injuries,” Special Technical Publication 860, Skiing Trauma and 
Safety: 5th International Symposium, Johnson, R. & Mote, C., eds, ASTM, 382-391, 1985. 

85.4   Young, L.R. "Life science opportunities in the space station,” 25th International Convention REINA, 74-76,  Rome, Italy, 
March, 1985. 
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85.5   Refer to 87.5 

85.6   "Eye Movement Bibliography,” from Adaptive Mechanisms in Gaze Control: Facts and Theories, Berthoz, A. & Melvill 
Jones, G., eds., Elsevier Science Publishers B.V., 1985. 

85.7   Kenyon, R.V. "A soft contact lens search coil for measuring eye movements,” Vision Research 25(11):1629-1633, 1985. 

85.8   Oman, C.M., Lichtenberg, B.K., Money, K.E. & McCoy, R.K. "Space motion sickness on Spacelab Mission One,” abstract 
presented at Barany Society meeting, Ann Arbor, May 21-24, 1985.

85.9  Parker, A.J., Kenyon, R.V. & Young, L.R. "Measurement of torsion from multi-temporal images of the eye using digital 
signal processing techniques,” IEEE Transactions on Biomedical Engineering, BME-32(1):28-36, January, 1985.

1984

84.1   Oman, C.M., Lichtenberg, B.K. & Money, K.E. "Space motion sickness monitoring experiment: Spacelab 1,” NATO-AGARD
Aerospace Medical Panel Symposium on Motion Sickness: Mechanisms, Prediction, Prevention and Treatment, Conference 
Proceedings No. 372, Pp 35/1-35/21 Williamsburg, VA, 1984. 

84.2  duplicate of 84.1

84.3   Refer to 85.9   

84.4   Yasui, S. & Young, L.R. "On the predictive control of foveal eye tracking and slow phases of optokinetic and vestibular 
nystagmus,” Journal of Physiology, 347:17-33, 1984

84.5   Young, L.R., Oman, C.M., Watt, D.G.D., Money, K.E. & Lichtenberg, B.K. "Spatial orientation in weightlessness and 
readaptation to earth's gravity,” Science 225(4658):205-208, AGARD Conference, Istanbul, September,1984. 

84.6   Garriott, O.K., Parker, R.A., Lichtenberg, B.K. & Merbold, U. "Pay load crew members' view of Spacelab operations,” 
Science 225(4658):165-167, 1984.  

84.7   Young, L.R. "Avalanche awareness: the education of a heli-skier,” Appalachia, Bulletin Issue, December, 1984. 

84.8   Oman, C.M. "Why do astronauts suffer space sickness?,” New Scientist, 10-13, 
23 August 1984. 

84.9   Lichtenberg, B.K. "A new breed of space traveler,” New Scientist, 8-9, 
23 August 1984. 

84.10  Young, L.R. "Tilted astronauts reveal the brain's balancing act,” New Scientist, 
23 August 1984. 

84.11  Kenyon, R.V. & Young, L.R. "Postural re-adaptation following exposure to weightlessness,” abstract, Society for 
Neuroscience, 1984. 

84.12  Oman, C.M., Lichtenberg, B.K., Money, K.E., & McCoy, R.K. "Space motion sickness on Spacelab Mission One,” abstract, 
Society for Neuroscience, 1984. 

84.13  Young, L.R., Lichtenberg, B.K., Shelhamer, M. & Renshaw, R. "Visual-vestibular interaction in weightlessness: 
circularvection during Spacelab-1,” abstract, Society for Neuroscience, 1984. 

84.14  Young, L.R., Oman, C.M., Watt, D.G.D., Money, K.E., Lichtenberg, B.K., Kenyon, R.V., Arrott, A.P. & Modestino, S.A. 
"Vestibular changes following ten days of weightlessness,” in Sensory-motor Functions Under Weightlessness and Space Motion 
Sickness, 85-89, proceedings of the International Symposium on Space Medicine, Nagoya, Japan, 1984. 
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84.15  Kenyon, R.V., Becker, J.T., Butters, N. & Hermann, H. "Oculomotor function in  Wernicke-Korsakoff's Syndrome: I. 
Saccadic eye movements,” International Journal of Neuroscience 25:53-65, 1984. 

84.16  Kenyon, R.V., Becker, J.T. & Butters, N.  "Oculomotor function in Wernicke-Korsakoff's Syndrome: II. Smooth pursuit eye 
movements,” International Journal of Neuroscience 25:67-79, 1984. 

84.17 Money, K.E., Watt, D.G., Oman, C.M.,”Preflight and Postflight Motion Sickness Testing of the Spacelab 1 Crew”,
AGARD Conference Proceedings No. 372, Motion Sickness:  Mechanisms, Prediction, Prevention and Treatment, 1984, North 
Atlantic Treaty Organization, Neuilly Sur Seine, France.

1983

83.1   Young, L.R. "Space motion sickness and vestibular adaptation to weightlessness,” Proceedings of the Symposium on 
Space Physiology, 119-127, Centre National d'Etudes Spatiales (CNES), Toulouse, France, March, 1983. 

83.2   Arrott, A.P. & Young, L.R. "Attenuation of the otolith-ocular torsion reflex by changing orientation with respect to gravity,” 
abstract, Society for Neuroscience, Volume 9, 1983. 

83.3   Refer to 84.15 

83.4   Oman, C.M. "Dealing with motion sickness,” Sail Magazine, June, 1983. 

83.5   Tole, J.R., Stephens, A.T., Vivaudou, M., Ephrath, A. & Young, L.R. "Visual scanning behavior and pilot workload,” NASA
Contractor Report 3717, Cooperative Agreement NCC1-23, August, 1983. 

83.6   Oman, C.M. & Cook, W. "Dynamics of skin pallor in motion sickness as measured using an infrared reflectance technique,”
abstract for 54th Annual Aerospace Medical Association Meeting, Houston, May 23-26, 1983. 

83.7   Parker, A.J., Kenyon, R.V. & Troxel, D.E. "Comparison of interpolating methods for image resampling,” IEEE Transactions
on Medical Imaging MI-2(1):31-39, 1983. 

83.8   Young, L.R. "Perception of the body in space: mechanisms,” Chapter 22, Handbook of Physiology - The Nervous System 
III, American Physiological Society, Smith, Ian Darian, ed., 1984.  

83.9   Oman, C.M. "Prevention and treatment of seasickness while ocean racing,” Race Circular of the Marion-Bermuda Cruising 
Yacht Race, June, 1983. 

83.10  Kenyon, R. & Marcus, E., "Summary report: visual vestibular interaction on Spacelab-1 crew,” MVL Report 83-100.

83.11  Young, L.R., Crites, T.A. & Oman, C.M. "Brief weightlessness and tactile cues influence visually induced roll,” Advances in 
Oto-Rhino-Laryngology 30:230-234, 1983.  Originally presented at the 8th Extraordinary Meeting of the Barany Society, Basel, 
June, 1982.

83.12  Kenyon, R.V. & Stark, L. "Unequal saccades generated by velocity interacting in the peripheral oculomotor system,” 
Mathematical Biosciences 63:187-197, 1983.

83.13  Oman, C.M. & Money, K.E. "Medical monitoring and therapy of space motion sickness,”  Space 2000, Naplolitano, L.G. 
ed., pp. 311-326, 1983. Originally presented as IAF Paper 82-169 at the 33rd  International Astronautical Federation, Paris, 
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