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EXECUTIVE SUMMARY 

This report reviews the progress and status of the NASA CENTER OF 

EXCELLENCE IN MAN-SYSTEMS RESEARCH during its first year. It 

provides a roster of students and a financial report, updating two 

previous interim latter reports (14 November 1984; 28 February 1985). 

During the 1984-85 school year, NASA Research Fellow awards were 

made to five doctoral students, representing Bioengineering (21, 

Psychology (2), and Industrial and Operations Engineering (1). A 

sixth student was awarded limited research support in Mathematical 

Psychology. Currently four students are receiving support. Four 

additional students, selected from about 30 candidates, have been 

admitted to date far the fall term, representing Aerospace 

Engineering (2), Computer Sciences and Electrical Engineering 

(Artificial Intelligence) (I), and Industrial and Operations 

Engineering (1). One additional student in Aerospace Engineering will 

receive research support. Several other students with incomplete 

applications are still being evaluated. 

During seminars in both the fall and winter terms a wide variety 

of aerospace-related topics were presented, and students had an 

opportunity to meet outstanding researchers from NASA, other 

government agencies and industry, including apollo 16 astronaut 

General Duke. All four current students will be visiting NASA Ames 

in June, and one will be taking the University's Human Factors 



course in July. A new course tentatively entitled "Special Topics 

in Aerospace Human--Machine Systemst' is planned for the fall. The 

program is developing smoothly, and the number and quality of 

app1ican.t~ is above expectations. The first year's experience 

indicates that the forecast budget can support more students than 

originalsly proposed. 
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I. INTRODUCTION 

This report outlines the progress and status of the training 

program NASA CENTER OF EXCELLENCE IN MAN-SYSTEMS RESEARCH, for the 

initial year ending 31 May, 1985, under Training Grant GT 

23-005-802.  In conformance with grant requirements, a roster of 

student trainees and their qualifications is provided as Appendix A ,  

and a final financial report is provided as Appendix C, both of wh:~ch 

have been previously submitted separately in other formats. Copies 

of seminar programs, recruiting announcements, and faculty resumes 

are also attached (Appendices D, E, G.). During this first year it 

was important to keep the sponsor closely informed of progress and 

particul.arly to colnmunicate any changes, problems, or technical 

guidance requiring resolution, normal to development of any new 

program, In this regard this report provides an updating of two 

previous interim progress reports submitted 14 November 1984 and 28 

February 1985 (Appendix F). 

I I . BACKGROUND 

The primary purpose of the Center is to support NASA by providing 

training with a strong interdisciplinary emphasis for doctoral 

students of exceptional promise. A basic goal is to ensure 

development of individuals capable of looking at a total systems 

approach to aerospace or aviation problems. Increasingly complex 

technology requires research competence in areas of perceptual and 



cognitive skills necessary for effective decision-making, 

problem--solving, himan reliability, and performance prediction, The 

prominerlce of artificial intelligence, robotics, and other 

specialized areas in aerospace and industrial research requires 

scientists and engineers with training which overlays traditional 

academic disciplines, The program emphasizes research at the 

man-machine interface and has evolved as one response to National 

Research Council studies, in 1932 and 1983, dealing with national 

research needs. The program was intentionally left flexible, to 

provide latitude to develop according to general guidelines. 

The original three-year proposal envisioned three students in the 

fall of 1984, increasing to 15 to 20 students by the end of the third 

year, During the first year the program has been represented by a 

core of six academic departments (Anthropology, Aerospace 

Engineering, Electrical and Computer Engineering, Industrial Hygiene, 

Industr,ial and Operations Engineering, and Psychology), one research 

division (UMTRI/Human Factors), the Center for Ergonomics, the Human 

Performance Center, the Aircraft Research Laboratory, and the 

Bioengheering Program. The interdisciplinary nature of the core 

faculty is indicated by the major units involved: the School of 

Public Health, the Medical School, the College of Literature, Science 

and the Arts, and the College of Engineering. 

Regular required, seminars (given under an already established 

course number have been used this first year) to provide 

cross-disciplinary training. Due to the large variety of courses 



available within the University, it was believed there were already 

sufficient options so that new courses per se would not be necessary, - 
since new subjects or materials could be introduced in seminar 

format. This concrspt appears to be working well. 

111. S'I'UDENT RECRJITING AND SELECTION 

To be eligible for this program a student must be admitted to a 

graduate department or school of the University of Michigan, in a 

doctorait track program. In addition to the academic records and 

letters of recornme:ndation an applicant must submit to the University, 

we also require a letter of application providing a statement of 

intent---why the ap:plicant wants to be considered for a grant, what 

his (or her) motivation and background interest are, and what the 

applicant's objectives are. This turns out to be an important 

document in initial screening. In at least two instances--that of a 

medical student and an economics student--there was serious question 

as to the applicant's professed motivation and whether a professiorlal 

career in aerospace human factors was really the objective. An 

applicant who can demonstrate no related hobbies, interests, courses, 

experience, or baclcground to support his application is on weak 

ground. 

We are pleased to report that the quality of the applicants to 

date has been exceptionally high. Many have just graduated from an 

undergraduate program and plan to continue on for a doctorate. 



Others have received an undergraduate degree, have gained experience 

in an aerospace-related job, and have subsequently decided to return 

to school for an advanced degree. 

Some of the latter applicants have had impressive work records, 

including aerospace human factors work at Lockheed, Boeing, NASA 

Johnson Space Center, IBM, Honeywell, Air Force Flight Dynamics 

Laboratory, Edwards Rocket Propulsion Laboratory, and NASA 

Headquarters. Such backgrounds, combined with a strong academic 

interdisciplinary program, should produce some outstanding doctorates 

of potential interest to NASA. 

Despite the late start (funds for this grant were actually not 

received until late July, 1984) and the fact that most students had 

made a graduate program commitment decision by the preceding April or 

May, the initial recruiting was very successful. By concentrating on 

students in the core departments who were already admitted to a 

doctoral. program we were able to identify seven applicants. From 

these, seven we selected our first three NASA Research Fellows, all. 

with out-standing records. Faculty in the Departments of Psychology, 

and Aerospace Engineering and in the Bioengineering Program were 

especial.1~ cooperative in encouraging the best available students t:o 

apply. A brief description of each student is provided. Appendix in 

A, along with the student's own statement of intent. In addition, 

copies of two dissertation proposals are included: "Spatial 

Localization During Pursuit Eye Movements,'' (John Sullivan - 



Psychology), and "sAccuracy of Radionuclide Ventriculography in the 

Detection of Coronlary Artery Disease'' (Keith Levi - Mathematical 
Psychology) . 

Through May, 1985, we have received some 30 more applications, 

from wh:~ch six additional NASA Research Fellows have been selected,, 

These have included one in the winter term, one in the spring term, 

and four who will enter in the fall of 1985; a fifth will receive 

research support only. We are undecided on two additional candidates 

whose applications are as yet incomplete. 

Our original recruiting in July and August of 1984 was of 

necessity focused on students already admitted to Graduate Programs 

in one of the participating core departments, at the University of 

Michigan. However, since last fall our efforts have been aimed at 

establishing a national recruiting base. In this regard we have 

employed several approaches, including contact with colleagues in the 

various disciplines, sending flyers to numerous educational 

institut~ions for posting on bulletin boards, publishing announcements 

in technical journals, and placing ads in selected student 

newspapers. Four of our Center faculty attended the Human Factors 

Society annual meeting and distributed a plentiful supply of our 

initial brochures, and considerable effort was made to announce the 

opporturlities of tlie program in face-to-face contact with key human 

factors educators. Center faculty also made lists of the most 

prominent academic departments in their respective fields, and 

announcements were sent out directly to these departments around the 



country. 

To obtain as wide a circulation as possible we have attempted to 

list the NASA grant program with national reference sources, with 

mixed results. One of those is SPIN (Sponsored Program Information 

Network) is a nation-wide computerized on-line data base of the 

Research Foundation of State University of New York. This system is 

used by colleges and universities and other users to obtain grant (2nd 

fellowship information. Another source is The Grants Reqister, a 

reference source book of grant information. However, this is 

published only once every two years, and we will have to wait another 

year to be includel3. 

We have also nl~tified selected professional journals in the 

various fields. Another technique that seems to work in the short 

term is to place an ad in selected student newspapers on various 

campuses. This worked surprisingly well with the "Michigan Daily" 

and University Recordu as a preliminary test, and we plan to run ads 

periodic:ally in a inumber of such periodicals. To date a combination 

of these techniques seems to have produced best results. That is, 

student newspaper ads work for a short period, but probably word of 

mouth (faculty advisor, professors at various universities to 

students), bulletin board announcements at scientific meetings and 

around t:he country, and notices in professional journals and 

associat:ion newsletters all can be effective. During the coming year 

we expect to publish a brochure and distribute it widely. 



We are now getting an increased geographic distribution of 

applica~nts. To illustrate this point, four (40%) of the first ten 

applica~nts were from Michigan. Subsequently only (10%) of the last 

ten have been from Michigan; others are from the states of Arizona, 

Ohio, Iowa, New York, North Carolina, and Washington. Similarly, 

represeintation has been from a wide variety of colleges and 

universities. 

Academic disciplines are also tending toward a wide balance, 

which should assist in maintaining the interdisciplinary emphasis ~f 

this program. The first five Fellows represented the disciplines of 

Psychology (2-Sullivan, Nilsen), Industrial and Operations 

Engineering (1-Telep), and Bioengineering (1-Dagg), with a sixth 

(Levi-Psychology) receiving partial support. Subsequent awards have 

included Bioengineering (1-Beisel), Aerospace Engineering 

(3-Brau~astein, Sheagren, Oppedahl (expect partial support) ) ,  Computer 

and Elec~trical Engineering (1-O'Day). Two additional applicants in 

Industrial and Operations Engineering (Cornelius, Lewis) are being 

considered for the fall term. We have also had un-successful 

applica~nts in additional disciplines of law, economics, medicine, 

anthropology, and nuclear engineering. However, in the future we 

expect to see a continuing diversity of disciplines. 

IV. STUDENT PROGRAM 



Since the lead time was so short at the initiation of the grant 

there was not time to design and implement new courses. But we were 

fortunate in utilizing an outstanding fall seminar series under 

auspices of the Department of Aerospace Engineering, previousley 

arranged by Prof. Harm Buning. A schedule of these is attached in 

Appendix D. Note the pertinence of the topics and the quality of the 

visiting scientist, including a Deputy Director of NASA. Additional 

seminar:; included ,Brig. General Duke, an Apollo 16 astronaut. A 

second astronaut, :Harrison H. Schmidt, was also scheduled to lecture 

but could not get here due to a storm. He is expected to be here in 

the fall. 

During the winter term a seminar series was given. This was 

listed under course numbers for Aerospace Engineering, 

Bioengineering, Inc5ustrial and Operations Engineering, and 

Psychology. Each lecture was followed by ample discussion. Since 

the lectures were attended by Center faculty as well as NASA Felloc~s, 

this regular seminar became the central means for student--faculty 

interaction. The seminars covered a wide variety of subjects with an 

emphasis on interdisciplinary research. A NASA orientation was 

provided with two guest lectures by Dr. Nagel and William Reynard of 

NASA Ames, and discussion of Dr. Anderson's spacelab experiment. h 

lecture on NASA technology exchange was also scheduled by Charles 

Kubakawa, of NASA Ames, but postponed until fall. We expect that this 

NASA orientation will contine in subsequent seminars. A copy of the 

winter seminar program is also provided in Appendix D. 



Severa l  a d d i t i o n a l  seminars o r  p r e s e n t a t i o n s  were a l s o  a t tended  

by t h e  s t u d e n t s  and f a c u l t y .  One example was t h e  Aerospace System 

Design c l a s s  p r e s e n t a t i o n  of P r o j e c t  Lustar  on 22 Apr i l .  Support was 

provideti by NASA Lewis f o r  t h i s  c l a s s ,  which involved a  p re l iminary  

des ign  of a  Lunar Transpor t  Vehicle t o  c a r r y  a s t r o n a u t s  and equipment 

from t h e  Space S t a t i o n  t o  t h e  s u r f a c e  of t h e  moon. 

A t  l e a s t  one s tuden t  expec ts  t o  be a t t end ing  t h e  two-week summer 

s e s s i o n  Human Fac to r s  course .  This  Univers i ty  of Michigan course  has 

become i ~ n t e r n a t i o n ~ s l l y  known, and one of t h e  i n s t r u c t o r s ,  D r .  Paul 

Green, i s  p a r t  of our  Center  Facul ty .  

A l l  f o u r  c u r r e n t  Fellows w i l l  be t r a v e l i n g  t o  NASA Ames the  week 

of 2 4  June f o r  o r i e n t a t i o n  wi th  t h e  Aerospace Human Fac to r s  Research 

Divis ion.  They expect  t o  b r i e f  s t a f f  on t h e i r  c u r r e n t  work and 

i n t e r e s t s  and i n  t u r n  hope t o  e s t a b l i s h  f u r t h e r  r e l a t i o n s h i p s  and 

communic:ation wi th  NASA human f a c t o r s  r e sea rche r s  and programs. One 

s tuden t  expec ts  t o  s t a y  f o r  a  longer  per iod .  

Cur ren t ly  a  f a c u l t y  subcommittee cha i r ed  by Prof .  Howe i s  

developi,ng a  course  which we expect  t o  o f f e r  i n  September. This  

two-cred.it course ,  t e n t a t i v e l y  t i t l e d  "Specia l  Topics i n  

Human-Machine Systems,' '  w i l l  cover contemporary t o p i c s  i n  human 

machine systems and aerospace a p p l i c a t i o n s .  Relevant t h e o r e t i c a l  

background w i l l  be provided i n  t o p i c s  such a s  informat ion process ing ,  



manual control and feedback control systems, biomechanics, 

transportation systems, mental workload, psychophysics and decision 

theory. 

Due to the diversity of disciplines, each entering Fellow must be 

individually counseled and guided toward specific courses and areas 

which will complement his own discipline. Most entering graduate 

Fellows already have basic math and science backgrounds and are 

proficient in computer systems. New courses are being developed at 

Michigain in the area of robotics, which would benefit our students. 

Two of our students have experience and interest in Artificial 

Intelligence, and we expect to direct them to specific professors or 

courses for further work. We are finding that the seminar format 

provides the best faculty-student interchange, supplementing their 

course and research activities. We are attempting to ensure that a11 

students expand their knowledge in areas outside their own 

discipl,ine, chiefly through efforts of the Center faculty 

representatives from the various departments. Two of our students 

have co~npleted course requirements and are working on dissertations. 

Conflicting schedules for courses and meetings, and diverse student 

levels within our initial group continue to be factors to be 

resolved. As previously noted, developing a balanced program will be 

a long-term process; our toughest task to date has been to find a 

common time each week when students and staff can meet. 



V. ADDITIONAL ACTL'JITIES 

Several additional activities deserve mention. During the year 

individual faculty members have visited NASA facilities or 

communicated with :NASA colleagues fairly frequently. In an attempt 

to keep in touch with activities of the Aerospace Human Factors 

Research Division and to discuss our program as it develops, all 

eight Canter faculty members visited NASA Ames at the outset of the 

program in August, 1984. Subsequently, Prof. Snyder visited Dr. 

Chambers or Dr. Nagel periodically throughout the year, as travel 

took hirn to the San Francisco area. Prof. Weintraub is again at NASA 

Ames t h ~ s  summer as a Visiting Scientist. Profs. Armstrong, Kochhar, 

and Snyder are tentatively planning further visits this summer to 

work for short periods with specific scientists and activities, In 

turn, Drs. Nagel and Reynard have visited here. We feel that good 

communication, between ourselves and NASA, is important to in order 

to ensure that our program is developing with mutual understanding 

and guidance, and that we are in touch with the directions and focus 

of NASA research needs and interests. Similarly, it is essential 

that our students are able to relate to areas of interest within the 

Aerospace Human Factors Research Division; the students' visit this 

summer to Ames should help establish such ties. We would encourage 

visits of NASA staff here and hope that a basis for improved 

communi~zation can be worked out by additional NASA staff 

presentations here this fall. In this regard, Dr. Lauber and Charles 

K~bakow~a of NASA Ames have agreed to present seminars. 



Last August Profs. Howe, Van Gunst, Kochhar, and Snyder visitel3 

the Air Force Flight Dynamics Laboratory at Wright-Patterson AFB in 

Dayton. Of particular interest was the opportunity to try the new 

VCASS visual system within a pilot's helmet in an F-15 simulator. We 

are planning another two-day trip to familiarize the NASA Fellow 

students with research of the Aerospace Medical Research Labs and the 

Human Factors Division. Both Col. George Mohr, AMRL Commander, and 

Henning Von Gierke, Chief of the Bionics Division, have extended 

personal invitations. 

Prof. Tom Armstrong will be participating in a "Gloves for 

Extraterrestrial A.ctivitiesl' workshop at NASA Johnson Space Center on 

26-28 June. Previously Prof. Snyder participated in the Boeing 720 

controlled crash at Edwards AFB as a NASA/FAA technical observer. 

Of special importance to the development of facilities useful to 

the NASA Center of Excellence program is the differential 

maneuvering flight simulator, which has been acquired by the 

Department of Aerospace Engineering from Vought Corporation. Profs. 

Howe, Van Gunst, and Kochhar will be involved with this simulator, 

and related human-factors research sponsored by the USAF Human 

Resources Laboratcry. The simulator is expected to become 

operatima1 within six to nine months and will provide an unusual 

training and research opportunity for our students. 



APPENDIX A 

1. ROSTER OF STUDENTS 

RESEARCH FELLOWS AND ASSOCIATES 

I. Fall Term - 1984 

1. Jeff Daqg, Redford, Michigan - entering Ph.D. program in 
Bioenqineerinq (Dr. Clyde L. Owings, faculty Center advisor). .- 

Jeff received i3 B.S. in Biochemistry in the Honors Program frorn 

Universj.ty of Michigan-Dearborn in 1984, and he has an unusual 

background of interests, (telescope building, antique clock repair, 

building radio con'trol models), and experience combining life 

sciences; and mechanics. For two years he was a summer engineering 

student at the Che'vrolet Engineering Center where he worked in 

Vehicle Safety and Value Engineering. He plans to supplement his 

biochem:istry degre'e with further courses in engineering and 

physiology, and is particularly interested in the development of 

artificial limbs and in devices which support humans in hostile 

environments such as space. A straight A student (except for 3 Bts) 

his undergraduate GPA is 3.9. A copy of Jeff's statement of purpose 

is attached in Appendix A2. 



2. John Sullivan, Brooklyn, N.Y. - Ph.D. candidate in Psycholosy 
(Prof. Dan Weintraub, faculty Center advisor). 

John has successfully completed formal course requirements, 

prelims and languagres, and has an excellent record and background for 

eventual NASA resea.rch. He earned a B.A. in Psychology at Brooklyn 

College in 1977 (GFLE Apt=1330, adv (Psych)=710), with a 4.0 GPA, 

earning a New York State Regents Scholarship, ~ e a n - s  Honor List, and 

graduating magna cum laude. Recommendations were high including: "a 

first rate laboratory worker and shows much promise as a productive 

and schcllarly research psychologist1' ; "superbly well-equipped" , "1 

recommend him to you without the slightest reservation" (by Fulbright 

Lecturer). His current research interests are related to problems of 

visual l.ocalization during and after smooth pursuit eye movements. 

In parti-cular, he is examining the effects of varying the proximity 

of the background pattern to visually pursued targets on localizatxon 

accuracy. Such research has relevance for the design of any 

artificial environment in which visual-motor coordination and 

localization accur~scy are requisites for efficient human 

performance. He has also been involved in projects which examine 

people's sensitivity to acceleration, velocity, and mass information 

in dynarnic visual 1displays, and has expressed an interest in computer 

systems design. A copy of John's dissertation proposal is attached 

(Appendix A2). 



3 .  Bart Telep, Cla.rkes Summit, Penn. - entering Ph.D. program in 
Industrial and Operations Ensineerinq, specializing in human - 
factors engineering. (Prof.Dev Kochhar, faculty Center advisor). 

Bart earned a EI.S. degree cum laude in Psychology from the 

University of Scranton, 1984, where he was on the Dean's list, 3.49 

GPA (major 3.64; 4,0 index). He had two years undergraduate work a.t 

the Pennsylvania State University. He was a lab assistant in 

Physiological psychology and involved in research in experimental 

psychology, with krlowledge of SPSS, IBM and Apple computer 

statistical analysis programs, and the Russian language. Bart's 

capabilities and promise seemed to be higher than his scholarly 

achievements would indicate. He initiated studies in human factors 

in the i-ndustrial and operations engineering department, and Bart had 

been awarded a reduced traineeship. However, Bart concluded at the? 

end of the fall term that the Department required more mathematics 

than he was interested in, and he withdrew from the University of 

Michigan and is no longer in our program. 

4. - Keith Levi, Mina Lake, South Dakota - Ph.D. candidate in 
Mathematical Psychology (Prof. Dan Weintraub, faculty Center 

advisor l 

A fourth student, Keith Levi, has been awarded limited researclh 

and travel support ($3750) subsequent to my communication to Dr. 

Chambers of 19 September 1984, and letter to Frank Owens of 8 October 



(with response of 22 October). Keith was our unanimous top 

candidate, but chose a V.A. scholarship which awards some $2,000 more 

than the NASA grant. 

Keith has an unusual background, having attended the University 

of South Dakota, Northern State College (Aberdeen), and receiving a 

B.S. degree with - Honors in 1979, with a 4.0 GPA. Among his 

undergraduate honors: Scholarship for Top Psychology Major (1978); 

Award for Most Outstanding Junior in Psychology (1978); Presidential 

Scholarship (1974); National Merit Finalist (1973); Outstanding 

Teenager of America (1972); Who's Who Among American Teenagers 

(1972); National Honor Society (1972-3). Subsequently, he earned an 

M.A. (1981) in fundamental measurement, scaling, statistics, and is 

concurrently completing a second M.A. in computer science at the 

University of Michigan. 

Keith's dissertation research is on the quality of medicine 

decision making in the context of tests for coronary artery disease 

using Nuclear Vent.riculography (MUGA). In addition he is conductilig 

research on application of the theory of adoptive systems as applied 

to space mission planning (Defense Dept. Strategic Computing Program) 

with 25% support from Honeywell (Man-Machine Sciences Group, 

Minneapolis) where he was an intern during 1983-84. A copy of 

Keith's statement ~f interests and objectives, resume, and 

dissertation outline are included in Appendix A2. 



11. Winter Term - 1985 

5, Erik; Nilsen, Hisrbor Beach, Michigan - 1st year graduate student: 
in Experimental Psycholoqy. (Prof. Dan Weintraub, faculty Center 

advisor 11 . 
Erik received a B.A. in Psychology from Graceland College (Iowa) 

with a perfect undergraduate 4.0 GPA and 4.0 overall GPA. He was 

acceptetl for the Psychology graduate program at Michigan with 

interests in cognitive experimental psychology and quality of work 

with computers in organizational psychology areas of specialization. 

Along with his course program he is currently working on a research 

project with Dr. Judith Olson concerned with man-systems design 

questio~~s assessing the cognitive load that various computer software 

packages put on users. He has a good base in experimental design, 

computer programming, systems design, and mathematics. 

1II.Spring Term 1985 

6. - Jeff Beisel, Pensacola, Florida. Admitted to the Bioenqineering 

Proqram. (Probable faculty Center advisor, Dr. Clyde Owings) - 

Jeff received an undergraduate degree in civil engineering 

(structures) from the University of Michigan in 1980, where he was 

ranked number one in C.E. and in upper 2% in College of Engineering 

(3.912 GPA). He hias since been developing operating systems, 

hardware, and programming languages. He is responsible for designing 



"ETAKE2," an entire system to aid the typical construction estimator 

and owns his own company in Pensacola. His focus here would be on 

neuromuscular transmission. His background is wide ranging, and he 

appears to exemplify the interdisciplinary aspects of our program. 

Due to personal prclblems involved in moving, selling his house, and 

leaving his businesls, he deferred entering until the spring term, and 

then requested a fa.11 entry. A final decision has not been made, but 

probably he will be required to resubmit for faculty reevaluation. 

The following students have been admitted during the 1st year but 

will not enter the program until September. 

IV. Fall Term-1985 

7. - Kenneth Braunst~ein, Philadelphia, Pennsylvania. Admitted to the 

Aerospace Enqir- graduate program in the College of - 
Engineering starting in September. (Prof. Robert M. Howe will be 

his faculty Center advisor, together with Roger Van Gunst). 

Ken received a B.S.C.E. degree in Civil Engineering from Rutgers 

University, and an M.S.E. degree in Mechanical Engineering from 

Stevens Institute of Technology. His undergraduate GPA was 3.81 and 

his graduate GPA 3.75. He has had seven years experience as a 

mechanical engineer, and has interests in aerodynamics, propulsion, 

dynamics and control, and control of flexible structures with 

applicat.ion to future space station development. A copy of his 

applicat.ion statement is attached. 



8. Martha Anne Sheaqren, Ann Arbor, Michigan. Admitted to the 

Aerospace Engineering graduate program, she represents the first - 
woman to receive a NASA Research Fellowship in this program. 

(Her faculty Center advisors will be Prof. Robert M. Howe and 

Roger Van Gunst.) . 

Martha received a B.S.A.E. degree in Aerospace Engineering from 

the University of Plichigan in 1985, attaining an almost perfect 3.947 

GPA. Artlong her marly honors she was on the Dean's list, a recipient. 

of the t;lomen Engineer's Scholarship, a member of Tau Beta Pi, Sigma. 

Gamma Ta.u, and Golden Key Honor Societies. In the summer of 1980 she 

was a mi.dshipsman at the U.S. Naval Academy, and has had jobs as a 

Veteran's Administration Laboratory Assistant and as a computer 

monitor at the University of Michigan Apollo Computer Lab. During 

this sununer she is working as a summer human factors intern at 

McDonnel.1 Douglass Aircraft Company in St. Louis. Her present 

interests are in structural mechanics and design, particularly 

structural failure in aircraft and aerospace systems from a human 

factors system viewpoint. A copy of her resume and letter of 

interest: are included in Appendix A 2 .  

9, w h e n  OIDay, Ann Arbor, Michigan. Admitted to Ph.D. program in 

Electrical Enqineerinq and Computer Science, with main interest - 
in jirtificial Intelliqence. (Expected faculty Center advisor Dr. 

Clyde Owings ) . 



Steve received a B.S. degree in Mathematics and an M.S.E. degree 

in Engineering frorn the University of Michigan - Dearborn, His 

undergraduate GPA was 3.12 and his recommendations have all been 

exceptional to outstanding. He has been working during the past year 

at the University of Michigan Space Physics Laboratory on a NASA 

project involving software for a space shuttle program. He plans to 

concentrate in the area of artificial intelligence on his doctoral 

program,, A copy of his statement of interest is attached (Appendix 

A2). 

We expect to offer research support for the following student: 

10. - Mark Oppedahl Northfield, Minnesota. Admitted to the graduate 

program in Gospace Engineerinq, (Faculty Center advisor Prof. 

Robert Howe or Roger Van Gunst). 

Mark received a B.A. degree (PhysicsIEnglish) from St. Olaf 

College. He was a National merit scholar, member of the physics 

honor society, and the Dean's list. His GPA was 3.94, while he 

earned a 720 verbal (96 %tile), and 770 analytical GRE scores. Mark 

has a particular interest in physics with a long-range career goal 

"either to become involved in the research and design of space 

vehicles and space structures, concentrating especially on manned 

missions, or to take part in such  mission^.^' Since he has accepted a 

Department Fellowship we will only be awarding partial research 

support. 

Several students are still under consideration for the fall term 

with incomplete applications. Two who have an excellent chance of 

being awarded NASA Research Fellowships include: 



11. - Patrick E. Corrrelius, W. Lafayette, Indiana. He has applied tc 

the Industrial and Operations Enqineerinq Ph.D. program with an 

emphasis in human factors. (Faculty Center advisor would 

probably be Prof. Thomas Armstrong or Prof. Dev Kochhar), 

Pat has an exceptional background for future NASA research, 

including experience in isolation sociology. He received a B.S. in 

Astronautical Engineering from Purdue University in 1975, and is 

presently in the M.S. program in IOE/Human factors at Purdue. His 

undergraduate GPA is 3.26 but he reportedly has all A's in his 

graduate work. He has worked as a Research Engineer at Edwards AFB 

Rocket Propulsion Laboratory, was an Air Force Pilot (Captain), 

flying T-38 jets and B-52 bombers. In 1980 he worked for 

ITT/National Science Foundation, wintering over at the geographic 

South Pole one year and at Palmer Station another year, assisting an 

isolation sociologist. During the summer of 1984 he worked (with Dr. 

Bluth) on reducing the data and compiling a book (Analoques between- 

Space Stations and Antarctic Stations) for NASA, complementing a 

Submarine Analogue and data from the Russian Space Program. Topics 

included manual con.tro1, equipment monitoring, and crew workload. In 

1983-84 he served as a NASA Consultant to California State 

University, Northridge. His vitae and statement are attached. We 

are currently awaiting his GRE score (taken in June), whether he has 

been admitted by th,e I.O.E. department, and documentation of his 

graduate grades. A.ssuming these are satisfactory he will be offered 

a NASA Research Fellowship. 



12. - Ruthan Lewis, :League City, Texas. Has applied to the Industrial 

O~erations and Enqineerinq and Bioenqineerins Programs, not yet - 
apparently deciding on which to concentrate in. (Probable faculty 

center advisor would be Prof. Kochhar or Prof. Owings). 

She earned a B.S. in Biomechanics from the University of 

Maryland, and an M.S. in Industrial Engineering from Texas Tech in 

Biomechanics and Work Physiology. She has been employed by the 

Lockheed Human Factors sections, NASA Man-Systems Division, Johnson 

Space Center. Her current work involves conducting research in 

intravehicular biornechanics, crew workstation design, and advanced 

spacecra,ft. Her thesis was "Effects of Fatigue on the Kinematics of 

Sagittal Lifting." At this time her application is incomplete, and no 

admissions decisiorl has been made. 



2. STUDENT RESUMES, LETTERS OF INTENT, 

OR DISSERTATION PROPOSALS 



Becoming a p2r.t of the Center of Zxcellence i n  IiIanned 
Vehicle Systems program would fu r the r  d i r e c t  my educztion 
d o n g  the  path I art1 pursuing and give me zn opportuni ty t o  
meet a c z r e e r  objec t ive  o f  being involved i n  the  space pro- 

gram. I am s ince re ly  interested.  i n  the i n t e r f a c i n g  of man 
and machines i n  f r o n t i e r  environments such as space. Being 
involved i n  such a program would f u r t h e r  expose ne t o  the  
in te rc i i sc ip l ina ry  t;raining t h a t  I believe i s  necessary to  
so lve  many of the  c:ornplex problems facixg a technologiczl  
s o c i e t y ,  

Ny educationzl. working experiences have been pro- 
ceeding along these! l i n e s ,  As an undergraduate I conc'entrzted 
i n  Biochemistry but; f i l l e d  my e lec t ives  wi th  math courses 
2nd s e l e c t i o n s  f r o m  the Honors Program t h a t  r e l a t e d  t o  the 
izterdependence of man, science,  srnd socie ty ,  I did my 

Independent Study with the math department s imulat ing pro - 
blems i n  c e l e s t i a l  mechanics, For three y e a s  I have spent  
my sumrne,rs working i n  Chevrolett s Value Zngineering program. 
The purplDse -of this :  group i s  to  organize teams composed o f  
people o f  d i f ferent ;  d i sc ip l ines  t o  solve engineering design, 
p r o ~ e d u r ~ a l ,  and processing problems . Acceptance i n t o  the 
Manned Vlehicle Syst:ems program would place me i n  the education- 
a l  and c a r e e r  environment t h a t  I an seeking. 



STATEMENT OF PURPOSE 

My bacikground shows my interest in the l i fe  sciences and mechanics. In 

high school I was a lab assistant for the biology department, and i n  college 

I am majoring i n  biochemistry, My hobbies include telescope building, antique 

clock repair, and buildihg radio control models. My experiences i n  an 

engineeri ngr environment include two years as a summer student a t  the Chevrolet 

~ n ~ i n e e r i n ~  Center where I worked in Vehicle Safety and Value Engineering. I 

am used t o  working in interdisciplinary programs due t o  my participation in 

the Honors Program a t  UM-dearborn. 

A t  present my career goals include research and ,  possibly, teaching. I 

am particularly interested in the development of artificf a1 'limbs and in 
0 

devices which support humans in hostile environments such as space. To get 

into these areas I feel t h a t  I should supplement my biochemistry degree w i t h  

some engi neeri ng and phjrsi of ogy . 
Michigan's graduate program offers me just such an opportunity. The 

school has the f a c i  1 itic!s t o  offer a meaningful program, and the bioengineering 
C 

degree enough f'lexi bi1il:y t o  meet my needs. 
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Introduction 

If an observer watches a target moving across his visual field with his eyes s t a t i onm,  the 

target seems to move faster and further than if the observer follows the target uith a pursuit eye 

movement. This effect, known as the Aubert-Fleischl paradox (Brown, 1931), has been 

investigated since the late 1800's and has been largely explained in terms of an eye movement 

under-registration hypothesi!; &lack 6: Herman, 1072, 1973, 1978; Dodge, 1904; Brown. 1931; 

Stoper? 1967, 1973; Festinger & Canon, 1966; Festinger, Sedgewick, 6: Holtrman, 1976). When 

a target moves across the visual field and the observer's eyes are s t a t i o n q ,  the target's motion 

is registered by the retinal motion. When a subject tracks a target in an otherwise dark 

environment., most retinal motion is nulled. In order to register the speed or extent of the object's 

motion, sonte awareness of oculomotor activity is therefore necessary. The under-re,&tration 

hypothesis :sttributes the reduction in pertei\*ed velocity during pursuit to the failure of some 

portion of the oculomotor activity to be registered by perceptual processes which are responsible 

for maintaining a sense of spatial stabiliq. . 

Empirict~l Investigations of the Under-figistmtion Hypothesis 

The dietails of the under-registration hypothesis are still much in doubr Although under- 

registration has been measured as a loss in registered velocity (e.g., Mack & Herman, 1978; 

Tasui S; Young, 1976), sorne results imply fixed losses of velocity, independent of variation in 

tracking velocity, while other reports suggest proportional losses occur. Mack & Herman (1973), 

for example., report a lo/sec loss in registered velocity a t  both 3 and 10.5"/sec velocities, while 

Dichgans, Icorner, B Voight (1969) report that the perceived speed of an untracked target is 

approximately 1.6 times that of a tracked target, a 38% veiocity under-registration Note that in 

a later study, hfack S: Hernnan (1978) report their effects in terms of a 10% under-registration of 

velocity, but since they did not systematically vary velocity, their canclusions seem to be largely a 

matter of arbitrary interpretation. Others have side-stepped the veIocie under-registration 

hypothesis completely and report that no extraretinal velocity regisbation occurs at all, but 
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instead a perceptual 'default7 velocity assumption of .l to 1°lsec is made at the perceptual level 

whenever the eye is in motior~ (see Festinger, Sedgewick, & Holuman, 1976). 

h~iillel- (1980) also recently measured underconstancy during pursuit. In his study, subjects 

tracked targets in harmonic motion with a period of -33 Hz and with trajectory extents ran_& 

from 1.5 to 3.3'. Miller reports that the relationship between movement amplitude and the mean 

underestimate is approximatAy linear. This linearity suggests a fixed proportional loss of velocity 

information, since movement time was held constant. (However. it is possible that the effect could 

be a simple ilnderestimation of distance moved independent of registered veloci~.)  Notably, this 

linear relationship contradicts the results found in a very similar situanon investigated by 

Festinger et. al. (1976). In their stud., observers tracked targets in hannonic motion with periods 

fixed a t  .5 Hz and trajectories subtending 2, 4, and 8 h f  visual angle. Their measure of 

registration, called 'percepturrl tracking distance', did not change much with changes in trajectory 

sue. It was, however, influenced greatly by tracking duration so that lower oscillation frequencies 

in the other conditions seemed to produce more registered distance. Tbe authors argued that the 

dependence of the ef'fect on duration suggests that subjects are integrating a probable movement 

rate over time, and that this assumed rate is fairly constant. Thus, when the period (duration) of . 

oscillation is fixed, observers 'register' the same amount of target displacement r e g d e s s  of 

actual displacement. The authors strongly suggest that ver? little actual eye velocity (or position) 

information u registered and that retinal slip produced by tracking targets oscillating in triangular 

(rather than harmonic) motion is responsible for the small under-registration measures commonly 

reported. 

This I-esult, in turn, contradicts Mack G; Herman's (1972) report in which a uniform velocity 

loss of loisec occurs for each of the two velocity leveis (4.j0isec and 10.5'lsec) examined. Unlifre 

Festinpel- et. al. (1976), Mack S: Herman found that the slower (and longer) tracking conditions 

produce mo:re 'under-registration' (not less) than the faster mating target To increase the 

distance uns~ccounted for during tracking, hlack S; Herman actually lengthened the tracking time 

of the faster stimulus. 

J. Sullivan 
q 
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The assessment of position constancy is even more complicated by Miller's (19S0) other 

results, which suggest that ;repetition of a pursuit movement can change the amount of under- 

regstration from 11% during non-repetitive pursuit movements, m 339 for repetitive (5 sweeps) 

harmonic triicking. This has led to a rather complicated registration hypothesis in which a 

distinction is made between central and peripheral control of tracking. Predictable movements a r e  

believed to be relegated to a, peripheral control mechanism, which apparently is not monitcrred. 

Consequentl!;, all control functions performed at this level are not registered centrally, and so eye 

movements ;ire not registered. How the perceptual system decides how far the eye has travelled, 

in the absence of this information, is unclear: it may assume the anticipated traject~ry has been 

performed; it may partially monitor eye position centrallr; it may use alternate retinal error 

feedback, The dual contra1 system hypothesis does not seem to predict spec'rficdy -why 

underestimations of eye movements should resuit during peripheral control. 

Finally, there exists yet another opinion on the under-registration hypothesis. Hansen 

(1979) recently attempted to replicate the Festinger et. d (1976) tra'cIii'ng &ent while . 
investigating ballistic arm movement,s to pursued targets. Instead of finding a severe perceptual 

under-registration of eye movements, Hansen found nearly complete compensation for p u ~ s u i t  

The difference between the two studies seems to be the degree to which subjects were impressed to 

~eespond to egocentric versus retinocentric target motion. Howard (1982) sugges l  that when 

subjects are faced with a choice, retinocentric target motion may well dominate the subject's 

perceptions. Complete compensation for pursuit movements was also found by White (1976), who 

measured the effectiveness of masking stimuli during a pursuit tracking task Whit. compared 

masking effects on tilt discrimination as a function of spatial position of the mask. As subjects 

tracked a moving target, a tilt discrimination stimulus was flashed, fallowed by masks which could 

occupy either the same spatial or the same retinal locacion as the discrimination stimulus. Whit. 

found that rnasks in the same spatial positions produce the greatest elevation in threshold. 

To summarize, pursuit underconstancy effects have been reported as proportional under- 

registration:; of velocity and of distance; a s  a constant under-registration of velociw, and as a non- 
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registration of velocity. The last effect is hypothesized to be dependent on tracking duration, with 

default constant velocity as~~umptions made at the perceptual level (where no real movement 

registration is actually availa'blej. And finally as an artifact of instructional set. 

Simpljv smted, there is large disagreement and need to resolve these sharply differing 

opinions. Since few of the methods employed in each of the studies ,mentioned resembles any 

other, paradi,m differences are obviously implicated. But this cursow evaluation of the problem 

fails to capture the degree to ~vhich studies differ. For example, the range of experimental 

parameters investigated varies widely: Festinger et. al. (1976) and hliller (1980) use harmonic 

repetitive *get motions, while most other researchers use a constant velocizy tracking target. 

The tracking; ve'locities range from lo/sec to 15*/sec; tracking estents range from 2' to 90° of 

visual angle. Feu? I-esearche~:~ report where, relative to the subject's primaq- Pisual direction, the 

movement begins and ends -- it is probablg symmetric across the subject's median plane, but it 

should be reported. Some target motion is tracked across flat surfaces, some across semi-flat 

surfaces (e.g. CRT screens), and some across cui-ved projection screens. Effe~ts a r e  also repor;ted 

in unstsnda~rdized ways: hls~ck S: Herman (1972, 19731 repon data in terms of their saccadic 

controls; Festinger et. al. (1976) and Miller (1980) report registered pursuit rehuve to the pursuit 

movements the eye actually made (not. relative to objective target motion); Stoper (1973) reports 

perceived stationarity relative to objective stationarity; Festinger & Canon (1965) report only 

absolute errors, ignoring constant errors of direction. 

Most critically, resporise measures differ widely: Stoper (1973), for example, based his 

conclusions about pursuit registration upon subjects' reports of optimal apparent motion ta target 

flashes made during tracking. hIiller (1980) requested subjects to either re-Exate the starting 

position of the pursuit movement, or adjust a spot to the starting location. Dicbgans et. at (1969) 

recorded magnitude estimations of target displacements. Festinger eL al. (1976) asked subjects to 

adjust the ciffset of two tracked spots to mimic the perceived angle of motion of an untracked 

moving spot. Mack & Hernnan (1976) asked subjects to null the perceived motion of untracked 

targets presented near the tracking target. White (197 6) measured tilt threshold changes during 

J. Sullivan 4 
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spatial and retinal masking. Many of the responses subjects are typicdy asked to make seem to 

be about sonne characteristic of the stimulus which they are not looking at during tracking. 
,,: _ -. _ 

Howard (1982) criticizes this aspect of the research, suggesting that '...people have reasonably 

accurate awareness of tile heradcentric location of an object ~vhic'n they are pursuing, but a poor 

ability to localize objects in the stationary background." 

Finally, it should be noted that visual direction constancy is not solely affected br the type 

of eye movement. The fact that pursuit movements are employed in a study, and that 

underconstancg effects are observed, does not mean that one caused the other. Direction 

constancy is also afYected by a variety of factors not directly related ta pursuit eye movements, 

but which may covary with pursuit movements. Merely sitting in the dark for a few minutes can 

make fixated targets appear r;o move about (i.e., the autokinetic effect). In addition to autokinesis, 

other know factors infiuencing perceived visual direction include: the s~mmetry  of the visual fidd 

(Brosogle, 1069; Roleofs, 1959); asymmetric convergence (Morgan, 1978; Hill, 1972; Werner, 

Wapner, & Bruell, 1963); prolonged as~mmetric fixation (Paap k Ebenholtz, 1976h induced 

motion (Bros~gle, 1969; Dunlter, 1029); and phoria of the occluded eye during monodar viewing 

(Ono & Weber, 1981). For example, it is not dficult t;o see that if a subject is making a slow 

tracking motion toward a po!;ition in the periphery, there is likely to be an underconstancy effect 

based only on the final eccentricity of the final eye position. Added to tfiis is a potenGd effect 

from postutanic potentiation (Paap 6c Ebenholu, 1976) attributable to prolonged asymmetric 

strain on the eyes. Nothing can be concluded about pursuit eye movements unless same of these 

factors can be balanced out. 

Proposed Studies to Investigate Position Constancy During Pursuit 

The series of studies :proposed here attempts to assess pursuit movement effects using a 

paradi-gn that does not require a subject to divide his attention between tracking an object in 

motion and rendering a judgement about the location of a remembered position out in the 

periphsry. Instead, subjects are asked to remember the position of a target spot which appears in 

J. Sullivan 5 
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one of severoLl positions ranging from the primary position to 6" left or right of primary position. 

-4ft.r the target disappears, ,a tracking spot is presented at some distance (left or right) of target 

position (2, 4, or 6"). The trrtcking spot will begin to move across the subject's visual field. When 

it reaches the remembered location of the target spot, the subject si-pals this bp pressing a button 

a t  the appro:priate moment. The subject, at this point, should think he is looking directly at the 

remembered position. T ie  paradigm is similar to those used b~ Rosenbaum (1976), Runeson 

(1977), and Japacinski et al. (1984) to explore velocit*y extrapolation. Unlike those parsdips, the 

moving object in these studies is alfvays visible, the target position is invisible, and eye movements 

are be carefu.llg recorded to verify the subject is tracking the moving target. 

Experiment Ia: Varied Velocity, Constant Distance 

Based on the reports mentioned earlier. it is not entirely clear how much extra-retinal 

information contribuuzs to direction constancy, nor is it clear nvhich experimental factors in visual 

pursuit taskrj influence the degree of underconstancy observed. This experiment.wil1 attempt to 

clarify this by examining tracking in a situation in \vhich a subject observes on3y the tracked 

object and reports when the tracked object reaches the egocentrically defined straight ahead 

direction. Thus, the experiment avoids asking subjects to make reports on untracked objects, and 

it avoids asynmetric configurations of objects in the visual field, known to disturb the sense of 

direction (Br~sogle, 196s; Rdieofs, 1959). 

The observer is first asked to make several adjustments of a morable object to the visual 

straight ahead in a darkened room. The positioning object will be started from both 10" left and 

10" right of the objective egocentric straight ahead and several adjustments \viU be gathered to 

determine the subjective straight ahead (primary visual direction). 

Before the start of the tracking trial, the subject will be reminded of the previouslp set 

primary direction by the presentation of a line marking this position The primary direction 

indicator will then disappear, and the tracking object will appear at 6" to the left or right of the 

subjective PI-imary direction. The tracking target will then begin ta move tonlard this subjective 

J. Sullivan 
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center position a t  one of three different velocities: 1, 2, or 3O:sec. The subject's task is to respond 

with a keypress when the target reaches the primary position. As soon as the subject responds, 

the tracking target will disappear. 

Predicted results: If subjects are under-registering the velocity of the target motion at a 

constant rate, we can expect to find that responses occur at nearly the same target position after 

the initiation of the target's motion. For example, if the objective motion of the target is SO/sec 

and the subject registers only ZO/sec velocity (a 33% under-registration), a target sbting at -6* 

from primary position should be perceived to reach O D  when it is actually at +3*, 3 secs after 

target motior; begins. A G01c,ec target appears to move at a 4Olsec rate if there is a 3 3 9  under- 

registration; assuming that the distance is the same, the subject sees the w e t  arrive at primary 

position 1.5 !;ecs after initiation, when the target. is actually at 13".  mote that this is mere$ an 

example and that such high velocities at short distances puc more demand on temporal precision 

than can reaisonably be expected.) 

,Experiment Ib: Varied Distance 

If subjects are assuming a fixed rate of movement, delays in responding should be nearly 

uniform across dl velocities;. The delay itself can provide an approskate measure of the 

perceptual system's baseline 'assumed' target velocity. If, on the other hand. &lack & Herman's 

(1972) suggestion that a uniform velocity loss of 1°/sec exists, then subjects should overshoot the 

target proportionately morle during low velocities than during higher velocities. These 

proportions, however, shoulcl remain constant within a particular velocity level, unaected by 

overall magnitude of tracking path length. For example, a target movement of 3"/sec should 

appear to a :subject as a 2OIsec velocit~. The subject should estimate the time the target takes to 

more 6" to be approximately 3 secs instead of 2. In this case, the target d have actually moved 

9". The underestimation of velocity by 113 will result in an estimate which is greater than it 

should be by 113. ( 9" - 1/3( 9" ) = 6"). If, target motion velocity is 10/sec, and the subject 

re,aisters onl:y 3O/sec, then the underestimate will be 114 for all trajectory magnitudes. In order to 

J. Sullivan 
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test this hypothesis, a supplementary experiment can be run, varying the magnitude of the 

trajectories using go,  6 " )  and 4 distances from p r i m w ~  visual direction 

Control Experiments: 

Experiment 11: lrisib1e Target. As a simple control for timing accuracy in the task, 

subjects will be given the sarne task to perform with the primary position indicator visible during 

tracking. This allows one to assess any constant error due to pure response delays which are  

unrelated to extraretinal eye movement registration. 

Experiment m: Jud,gements on Early Retina1 Slip. There is a chance that. subjects 

might perform this task by interpolating an initial retinal slip over a time interval. Retinal slip is 

particularly likely if the tracking target's initial velocity is instantaneous Festinger 65 Eastan, 

1974). If subjects merely collected velocity information during the start of the target's motion, 

and had no (access to eye position information during tracking, then presenting subjects w i ~  only 

the initial 150 to 200 msecs of the tracking target's motion may be suf"nncient to obtain the same 

results as iri the first esperiment. This time interval represents the n o d  latency to initiate a 

pursuit eye movement (Rashbash, 1961; Robinson. 1965), so it can be assumed that the retinal 

slip seen during this time frame occrns across a relatively stationarp eye, and provides the subject 

the purest source of information concerning the target's velocity. It should also be noted that this 

latency doer; not systematically vary with target velocity (Rashbwh, 1961). Consequently, 

Experiment I can be re-run so that observers see only a brief retinal slip velocity. The  subject 

must then select an interval of time which it will take the tracking object to reach a remembered 

spatial position. 

Experiment IV: Juclgements with Ramped Target Motion It has been argued by 

Festinger and his co-worker!; (Festinger, Sedgewick, h Holtzman, 1977) that retinal slip velocity 

produced by instantaneous target motions are responsible for the low amounts of undercunstancy 

observed by other researchers (e.g., Mack & Herman, 1972, 1973). Presumably, retinal slip 

velocity can be roughly interpolated over time so that constancy appears to be preserved by eye 

movement registration when cognitive'extrapolations are actually talring place. To prevent this, 

J. Sullivan S 
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Festinger et, al, have used hrrmonically ramped velocity profiles which reduce the retinal slip of a 

tracked object. They have obsel-ved little evidence of constancy during smooth pursuit using this 

kind of target motion. This control experiment will likewise replicate Experiment I using a 

sinusoidally ramped initial velocity. Ijniike Festinger et. al, (19761, the target velocity will not 

continuously vary throughout the trajectory like the oscillating patterns Festinger used. Instead, 

the ramp .u-ill be restricted tr) a 1 sec time interval during which the velocie mill rise Crom 0 to a 

1, 2 or 3"/sec velocity and level off. 

Experiment V: Control for Memory of Target Position as Affected by Fixation 

To determine how acci~rately a subject can remember where p- position is located in 

the dark, a control experiment will be run which is similar to ones by Paap S; Ebenholtz (19761, 

Park (1360), and hlerton (1961). These experiments sho~v that memoT for a position in the ciark 

tends to wander in the direction of fixation. This effect could potentidy contaminate the results of 

the preceding experiments and should be assessed before any strong conclusions are made. 

After viewing the primary positi& indicator as in Experiment I, the subject is asked to 

fixate a target located at the normal starting position of the pursuit stimulus for a fixed duration 

derived from the time typically taken for a target to reach primary position. The h a t i o n  target, 

however, wiH remain stationary. After the fixation interval, the &ation target will disappear and 

the subject will be asked to ,judge whether a flashed probe spot appears to the left or right of the 

remembered location of  prima^ position. The experiment can be run using double random 

staircases which converge on the subject's PSE, or using the method of constant stimuli to obtain 

some data cln sensitivity. Subjects are expected to be more accurate in this task than in the ones 

reported by the previously mentioned researchers. In those studies, W o n  durations were about 

30 secs, and fixation eccentricity was, at  minimum, 12". The shifts observed in PSE for primary 

position were displaced by only about 1" (Paap 8: Ebenholtz, 1976). Gwen that fixation duration 

and eccentricity directly afTect the magnitude of the direction shifts, the small values of these 

parameters used in the present esperiment would not be expected to greatly alter the subject's 

sense of direction. 
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hl;ovement Cues During Pursuit Tracking 

P7hether or not a failure of constancy is observed in Experiment I, it is of some interest to 

know what ].ole retinal background motion plays in producing a perception of target motion. It is 

commonl~ known that sensitivity for movement is heightened in situations producing relative 

motion. Do constancy mechanisms benefit from the presence of relative movement? Can this cue 

be used to supplement extra-retinal sources of position information? Suppose, for example, 

position constancy is achieved by taking into account eye movement, but tbat eye movement 

registration is either noisy or somehow less than precise. Given the opportunity, the perceptual 

system might use the relative movement between the tracked target and a s t a t i o n q  object to 

fortify, in&:-pret. or substitute the weakly sensed information that the eye is in motion. (Of 

course, this vivill only be ,accurate if the reference point is assuredly stationaq-. If the reference 

object is not stationary. the resulting performance might be worse than i t  would have been if no 

relative displacement information had been present a t  all.) Rather than suggest that eye 

movekexit i!s under-registered, we wight suggest that relative motion cues are greatly weighted in 

the case of position constancy. 

A Case Study: The Filehne lllusion 

When one tracks a target moving across a patterned background, the background itsell is 

often seen a.s moving in the opposite direction. This illusory motion is commonly called the Filehne 

illusion (Filehne, 1922). Like the Aubert-Fieischl illusion, the Filehne illusion has been explained 

in terms of the eye move'ment under-registration hypothesis: the relative retinal movements 

between tracked and untracked objects is only partially compensated for by the registered eye 

movement, so that the movement not compensated for makes the s t a t i o n s ~  badiground pattem 

appear to move in the direction opposite to the tracked target's motion. Mack S; Herman (1978) 

demonstratgd that the effect seems to depend on relative motion between the target and 

background objects in clorc proximity to the tracking targer They did this by comparing 

constancy measures in the presence of tracking when relative movement cues were present and 

absent. Su'bjects were asked to report on the direction of movement of a briefiy displayed (.2 secs) 

J. Sullivan 
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target while! they tracked another target at 5*/sec. The untracked target started out as 

stationary, and \-:as adiusted ria a double random suircase procedure to produce the PSE for 

stationariq.. The mean loss of constancy was 3.3iio1sec, or 67%. In the second experiment, prior 

LO the appearance of the untracked target, the pursuit target disappeared; it reappeared after the 

untracked target disappearled. h'erertheless, subjects continued tracking during the blanked 

intervzl, albeit a t  a reduced rate. The measured loss in constancy dipped down to about 16%. 

This suggests that relative nlovemEtnt cues can have a dramatic effect on the measured stability of 

untracked targets. Mack S;. Hennan (1978) conclude that two factors are responsibIe for losses of 

position con!;tancg during pursuit eye movements: velocity under-registration and relative motion 

between t a ~ ~ g e t  and backpound when the backpound is immediately adjacent to the tracked 

target. The qualification of the latter factor is important since it must account for why the visual 

world normally looks stable during pursuit tracking - all of the background, area which is not 

adjacent to the target seem!; stable, and only a small region near the target actually appears to 

move in the opposite directicm. This so-called 'adjacericy principje' %*as hitially described by Gogel 
* 

(1974) to explain illusory deviations of the movement trajectories of spots in movement 

configurations. It  suggests that the salience of relative motion cues varies directly with p r d q .  

Studies like this one, which elicit reports from subjects of untracked target motions assume 

that the pel-ception of motion in the background occurs because of the unregistered motion of the 

tracked target (e.g., Stoper, 1973; Festinger et. al., 1976; Mack & Hennan, 1978). To assume 

that the tsrget's motion is ~ ~ l s o  perceived accurately would seem to s u s e s t  the iIlo$cal view tha t  

excess motion is being registered. However, in an experiment by Wdach,  Bacon, 8; Schulrnan 

(1978) precisely this idea was suggested. They presented subjects with a rectan@ar frame which 

oscillated horizontally while a spot of light within the frame oscillated vertically in synchrony with 

the frame. Subjects perce:ived the movement of the spot within the frame as a 45" oblique 

trajectory, apparently combining an induced motion from the frame vrith the verticai motion of the 

spot. When subjects were asked to report the movement of the frame, the reports were objectirely 

veridical. That is, the movement attributed to the spot was not subtmcfed from the movement of 
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the frame. 'This example demonstrates that the simple notion of motion conservation can be 

violated. R O I C ~  (1983) suggests that perceptual motion consemation is still a viable hypothesis 

provided that the manner in ,which the movement configuration is organized is taken into account. 

When the spot is viewed, it is seen as a part of a frame of reference provided by the rectangular 

frame, and implicitly inherits whatever movements apply to that reference frame. Movement of 

the spot is seen relative to the rectangle, much as the movement of a 83- climbiing up a galloping 

horse's back is seen only in relation to the horse, and not relative to the viewer's egocenter. 

Though the report of the spot's movement does not add in the rectangle's movement, the spot is 

seen as part of the rectanglcr's movement system (whatever the motion of that system may be). 

Rock suggesits that if the :movement of the spot relative to the rectangle is combined with 

perceived m~vement of the rectangle (relative to the subject), the net motion of the spot will 

accurately rcaflect its absoluu? motion. However, this kind of pe rcep td  vector decomposition and 

recombinatic~n may be impractical or impossible to perform with nested reference frames. Thus, a 
. 

careful disse!ction of the morernent configuration suggests that motion comemation may indeed 

occur even hl situations where the subjects' responses seem to vigate it. 

To ret,urn to the mairi point, the simple notion of motion c o n s e ~ ~ o n  which is implicitly 

adopted by E,ome researchers may be overlooking how the organization of the moving canfiguration 

affects ho~v motion is reported, Responses which violate motion consemation do, in fact, occur. To 

be safe, it is wise not to irifer object motion using evidence other than explicit reports of the 

rracked object's movement. 

The discussion of motion perception relative to other reference frames has also been taken 

up in model:,ng machine recognition of moving patterns Qlarr 6: Vania, 1979). Marr and Vania 

persuasively argue for the ,generaIity and power of using relative object m t i o n  in reco,nnizing 

patterns of movement. When a common motion vector is subtracted from 6ie component 

movements in a recognition process, the pattern becomes normalizb For example, a galloping 

horse can look like a galloping horse whether it moves past the obsemer at 5 mph or 10 mph, or 

whether its gallop is viewed on a stationary television screen. We do not recognize its gait from 
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recollections of limb trajectories relative to ourselves. The gait is reco,aized by Iimb movements 

reiativc to the horse's body. This is not to deny the necessity of accurately detecting an object's 

motion relative to oneselk orie sometimes needs to duck flying bricks, avoid traffic, and catch an 

occasional A:: ball. But a great deal of movement perception is accomplished by focusing on the 

relative movements of components in the movement configuration. It may be that  either type of 

of movement detection can be performed, but that absolute motion is only detected at times when 

physical interaction is requirled between the viewer and the object viewed. In view of ti&. i t  does 

not seem surprising, therefo:re, that subjects make their best subject relative localizing responses 

when the mc~tor system actively participates in the response process (Hansen & Skavensbi, 1977). 

This observation has led some (Bridgeman, Lewis, Heit, Eagle, 1979) to condude that a 

separation exists between the perceptual and motor system's sense of spatid location. This 

separation has not been shown adequately using tasks which are balanced with respect to 

response dernands. Those studies which have attempted to do so (Miller, 1980) fail to observe the 

hppot.hesizeri accuracy differences. It is currently unclear how well subjects can respond to one 

form of movement information in the presence of the other. It  is common knowledge that 

sensitivity is greater to relative than to absolute movement cues; and, in many experiments, 

responding can be best ch;vacterized as a perception of relative mofioa The only study to 

unambiguously ask for a subject relative response in the presence of confticting object relative 

movement was sketchily reported by Farber (1952) in a brief abstract. In his study, subjects 

visually tracked a slo~vlg oscillating spot embedded in a frame which moved so that the induced 

movement of the spot was in the opposite direction to the objective movement. Farber asked h& 

subjects to track the spot's movement manually. Despite the fact that the eyes were following the 

target's real motion. the manual tracking actualljr followed the illusoyy movement 

Finally, Howard (1981) suggests that ambiguity in what a subject understands his tash- to be 

may be re5iponsible for differences in measured effects. Take the different results found by 

Festinger el.. al. (1976) andl Hansen (1979). If the subject reports retino-centric motion of the 

untracked target spot, while tracking another target, the Festinger et. aL result would be reported. 
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That is, the subject reports the trajectory painted across his retina. If the subject reports head- 

centric motioln, then Hansen's result \vould be expected. Note the dflerent result is not a matter 

of relative motion, but of rcti,nal us. hcad-centric reference frames. If a subject k always required 

to report tht! position of the tracked object, the arnbi,pity is eliminated since the tracked object 

would always occupy the same retinal coordinate, namely the fovea. 

To surnmaize: (1) Past research on pursuit tracking in the presence of relative motion has 

erroneously assumed subject reports of background motion strictly adhere to the assumption of 

perceived motion conservation; (3) There is a danger in examining position constancy using 

relative motion. The perceptual system may be biased to perceive relative movement in strictly 

passive viewing situations, or it may not be capable of analyzing the &solute motion of objects 

embedded in nested movement, configurations. (3) Subjects may interpret ambiguous requests to 

report movement using either a retinal reference frame or a 'head-centric' reference frame. 

All of these pitfalls can produce under-registration-like responses, but in no case is under- 

'registration directly a factor. A more accurate characterization for some might indeed be undek - 

utilization of extra-retinal information. This would imply that a source of Sonna t ion  is present, 

but used with a degree of flexibility. 

The fbllowing studies represent an attempt to sort out the manner in which different forms 

of relative displacement might affect position constancy. 

Experiment 171 : Effect of Local Stationary Background on Constancy 

This study attempts to determine how adjacent relative motion might affect position 

constancy during tracking. In a sense, it is a clarification of hilack 6= Herman's (1978) study on 

the Filehne illusion. They concluded that when such relative motion cues from adjacent stimuli 

are present, a dramatic increase in under-constancy can be observed. To put it another way, the 

effect of adjacent targets on the perceived speed of the tracked target is to make the tracked target 

appear to move slower than normal. This is, however, an inference based on the assumption of 

motion conservation as previously described. This experiment orill test Ma& & Herman's 

conclusions using a more direct paradigm. 
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The posicion signalling pz.radigrn outlined in Experiment I can be enhanced to produce localized 

relative motion cues. Like Experiment I, subjects will be reminded of the primary visual direction 

with a position target. VTheri ready, the position target will disappear and the tracking object will 

appear either 6" to the left or right of the primary visual direction. Surrounding the target vt.ilE be 

an imaginary 'radius of visibility' of approximately lo. Noimally invisible points along the 

movement path of the tracking =get will appear when they fall within the imaginary radius 

surrounding the target, and disappear when the radius moves past. Consequentl~. all relative 

movement will be confined within this lo radius of visibility. Thus, subjects will be provided Kith 

a stimulus which should protiuce a potent Filehne illusion since no risible objects will be permitted 

to be seen outside the area irnmediatelp adjacent. to the tracked target. 

Interpretation of results: If the Filehne illusion is to be seriously interpreted as an 

underconstancy phenomenon, or if a shift in salience of relative motion cues overrides o r  jnterferes 

. with head-centric position constancy, then subjects should perceive the background pattern as 

moving in the opposite direction to the tracked target. They should therefore underestimate the 

tracked target speeds, by virtue of the motion consemation assumption, and signal the arrival of 

the tracking target later than in Experiment I. On the other hand, the local movement cues rmj? 

heighten the subject's registration of the target's velocity; subjects may signal the arrival of the 

target a t  the primary direction earlier than in Experiment I, perhaps demonstrating a better 

sense of target motion. The: latter outcome would suggest that velocity cues from the perceived 

relative movement can be applied to the target or background in a manner that mag be modified 

by the obsekrver's attention,. That is, when a subject is asked to report on the movement of 

untracked objects, perceived relative motion is attributed to them. When repons are made 

concerning 1;he movement of tracked objects, the perceived movement is redistniuted. It would 

also suggest that retinal slip velocit~ is used bjl subjects Q keep track of the distance the eye has 

moved. Retinal slip velocity, however, is only one of several other possible retinal bases of 

position constancy. Displacement distance of the tracked object from a stationary visible 

landmark, fbr example, would also provide information about how far the eye is turning during 
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pursuit tracking. Since this requires a continuouslg visible stationary landmark to be present, it is 

not a factor in the present experiment, 

Experiment 1'11: Replication of Filehne Illusion 

This experiment is a simple control to demonstrate t h a ~  a Filehne illusion is obtained under 

the same stilmulus conditions as in Experiment VI. Subjects will be given the same tracking task, 

but will be iasked to indicate the direction of perceived motion of the background spots near the 

tracking target. Unlike Esperirnent TT, the background target s p o l  wilI be movable. Using 

multiple random staircases TXI adjust the background motion, the subjects' PSE's for background 

stationarity can be determincsd. If a Filehne illusion is obtained, the background should be appear 

stationary when actually moving with the tracking target in the same direction. Mack & 

Herman's (1978) study suggests that the background velocity should be approximately 678 of the 

tracking velocity. 

Experiment VIXI: Influences of Background Rlotion 

This experiment is identical to Experiment VII except that instead of the relative mov&ent 

points remaining stationary, they will move either lo/sec with or against the pursuit target. If 

subjects use velocity information in determining how far they have tracked, tihe background 

patterns mc~ving with the tracking target should mAe the subject's response signaI later than 

normal; the patterns moving against the target motion should make the subjects signal earlier. 

N o  difference between the two conditions would support the hypothesis that relative local velocity 

information is not used in making localization judgements. 

The 1,aradig-m could easily be expanded to explore factors like background size, pattern 

density' general pattern proximity, continuously visible landmarks, and peripherallfoveal 

influences o:n position constancy. 

Conclusions 

The studies outlined in this proposal should help to clarify an area of perception which, to 

put it modestly, is in disarray. The facts behind the eye-position registration h-ypothesis have 

been clouded practically sinlte its inception by the failure to observe consistent, reproducible data. 
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hlethodological variations arid inappropriate inferences may be partly responsible, but it is also 

possible thai: some perceptual arbitration between egocentric (i.e., eye position) and exocentric (ie., 

visual) sources of information can occur. particularly when the? do not converge. Indeed, the 

l i ~ r a t u r e  011 adaptation to displaced vision suggests that in such a conflict. felt eye position is 

recalibrated to conform to the shifted view. Likewise, the amount of turn in visual angle which a 

given eye n~ovement represents can be recalibrated in accordance with the displacement of the 

retinal image. -4 mismatch between the motor command to the eye and consequent retinal 

displacement will result in e. perceived movement of the entire visual field at &st, but gradually 

adaptation eflects a recalibration of the motor commands to suit the altered visual situation 

(Miller, -4nstis. and Templeton. 1981). Given this demonstrable Aexibiitp on the part of the motor 

system in subservience to the dictates of purely visud information, it seems unrealistic t o  expect 

that extra-retinal feedback will be 'trusted' by the perceptual system as a source of definitive and 

invariant eye position information. Perhaps the information is accurate m the short term. But, 

perhaps it is in a process of' continuous recalibration, slow to respond to transient inc~nsistencies . 
between refinal and extra-retinal information, but responsive in the long term to a consistent 

mismatch. What sort of visual information would the recalibration process require? Stationary 

objects dispersed throughout the visual field or the 'ground' portions of visual scenes would 

probably br: best. The accuracy with which an eye movement is made could be instantly 

determined by whethel. the fovea landed where it w t s  'directed' to go; the visual world, for the 

most part, is stationary so there is ample opportunity for this to happen. 

This idea has a few interesting ramifications. The autokinetic effect, for example, may 

actually be a manifestation of an attempt by the visual system to recalibrate itself without the 

normal retinal feedback; thle fixated spot appears to move because extra-retinal information is 

moving 'out of calibration'. Likewise, other kinds of viewing under reduced visual conditions could 

also producc? localization ancimdies (e.g., the Roleofs effect). 

From the tentative cc~nclusions and speculations entertained in this proposal, only a murky 

picture emerges of the operation of spatial constancy mechanisms involved in perception. Itlore 
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(and better) research is needed to understand this important capability which underlies human 

spatial orientation. 
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Etrn & I ~ N  

ptycA'( . 
Dr. Snyder; 

I would l ike t o  be considered for the NASA Center of Excellence in 
Man-Systems Research Training Grant. My name is  Erik Nilsen and I am a 
f i r s t  year graduate student in  Experimental Psychology. I have talked w i t h  
Dan Weintraub about the program and I believe that it f i t s  my research 
interests and career direction very well. I also feel that I have some 
sk i l ls  thzt  I can bring to the program. 

My research interest i s  in  the area of cognitive engineering. I 
want to  ipply the insights of cognitive psychology to the evaluation and 
design of man-system interfaces. These inierf  aces w i l l  be most 
successfill when they take the information processing capabilit ies of 
people into account. Many present systems can be considerably improved 
i n  th is  area. One approach t o  improve the man-system interface i s  t o  look 
at  the present systems and f ind out where it i s  not f i t t i n g  we l l  w i t h  
peoples i17formation processing abilities. Studying varioussystems in the 
same domain w i l l  give us ideas for designing a better system as we l l  as 
generating hypotheses about how the human mind works. 

I am currently working on a research project w i th  Dr. Judi th Olson 
which i s  concerned w i th  man-system design questions. We are trying t o  

- assess the cognitive lcrad that various computer software packages put on ' 

users. We have chosen three spreadsheet programs, (Lotus 1-2-3, 
Multiplan, and Visicalc:) to  look at f i rs t .  The types of cognitive load tha t  
we are looking at are 1 )  perceptuai load, 2) working memory load,, 3) long 
term memory load, and 4) planning load. th is  research is  st i l l  in i ts  
germinal stage but i believe that it w i l l  yie!d some valuable information 
about the design of man-system interfaces. 

I have asked t h ~ e  graduate off ice to  send you my transcripts. I feel  
that my courses in experimental ' design, computer programming and 
systems design and mlathematics have given me a good bzse fo r  further 
trainlng. I am able to learn quickly and am very interested i n  learning 
about the contributions that areas outside of psychology can bring to  the 
design of man-machine systems. I hope that you w i l l  consider me a good 
candidate for your training grant. 

Sincerely, 

Erik Nilsen 



STATEMENT IN TER ES TS AND OBJECTIVES 

bfy work i n  graduate school has been pointedly directed a t  the type d research 
representled by the kn-Vehicle Systems program. I n  particular, w work has 

emphasized fundamental applications of psycho1 ogi cal theacies. !0i s has been 

supported by substantive coursework i n  decision theory, perception, and 

/.learning and memory. I have also done coursework i n  fundamental measurement, 

scitling, s t a t i s t i c s  (MA i n  1981 ) and computer science (K A. expected i n  1985). 

I have used t h i s  background to do original research i n  the  areas af 

preferential and risky choice, evaluation of subjective probability forecasts, 

and a r t i f i c i a l  intelligence. Tne work on veferent ial  choice was done under 
the direction of Professors Clyde Combs and Frank Yates d the University of 

Michiganls Matbematical Psychology Department. It involved a model of 

conditional choice which allowed f o r  interaction between stimuli. The work on 

rise chuice was done over three years a s  a research assistant f o r  Dr. Coombs. 

Our focus was a study of a bilinear model a s  a descriptive theory of' choice 

under risk. My work on evaluating probabilistic forecasts was done under the 

direction d Dr. Yktes. I have recently resutmitted a revised paper on a 

sawing  ru le  I developed for  evaluating forecasts. I expect t h i s  t o  be 

published i n  the near future. $ interest  i n  a r t i f ic ia l  intell igence has 

devaoped over the l a s t  several years. I have pursued t h i s  in t e re s t  i n  a human 

fac to r s  context dudng t h i s  l a s t  year as an intern i n  Hnneapolis, Hnnesota, 

w i t h  Honeywell' s MxkMachine Sciences (MMS) group. 

MbS is  a human factors group i n  Honeywell1 s main research and developnent 

center, the Systems and Research Center. *Each year, MMS s d e c t s  ~ e ~ e r d .  

i n t e rns  frun a nationwide competition of graduate students near the level  ct 

fh.D. candidate. In ~y year a t  Honeywell, I have applied my skills t o  

precisely t h e  type d woblans encountered i n  b&Vehicle Systems. Examples of 

typ ica l  projects include the humabfactors design of a highly autunated cockfit 
f m next generation helicopters, and the design of a space-station maintemnce 

system w i t h  an emphasis on A 1  technologies. b s t  recently, I have been worldng 

on a mission planning algorithm for missions w i t h  multiple objectives under 

risk. We recently received special IR&D funds to  do t M s  project by winrdng a 

center wide proposal campetition. I have included a b r i e f  description of our 

proposal. I plan to  complete n?y part d the project this fa1 a t  the 

University of' Hchigan under the direction of Professor John Holland of the 

Cmputer Science Depar bent .  



I n  conclusion, I f e e l  t h a t  my goals, i n t e r e s t s ,  and sldlls are partLcularly 

wel l - su i ted  t o  the  bkb-Vehicle Systems program. Even though I plan  t o  CCXUplete 

my doctorC1 program i n  another year,  I think t h a t  my background will allow me 

t o  r ece ive  s u b s t a n t i a l  benef i t s  fran the program, a s  well a s  c o n t r i b u t e  t o  

o f h e r s  i n  ' the program. 

* MHS has annual ly s en t  v i s i t i n g  l e c t u r e r s  t o  the  Human Factors s e s d o n  of 

t h e  Un ive r s i t y  af MLchigan~s Summer Enaneer ing  Conferences. John Brock 

has l e c t u r e d  each ol: the  l a s t  fou r  years,  and t h i s  y e a r  Dr. Robert North 

was also present. 
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Iilmsu~ inference and de ds ion  making--emphasis on mathematical models. 
Art i f ic ial  intell.igence--emphasis on expert systems, explanation, 

pl  alnrri ng, learning, 

Levi, & A signal, detection f ramwork for  the evaluation of 
probabilist ic fore casts. Under revision for publication 
i n ~ & A ~ ~ ~ ~ _ a U ~ u r n a ~ f : r T P ~ _ e .  

Levi, K, , & bvachi, P, Example-based expert systems: Aids f o r  
kaawledge acquisition. Proceedings cf the Eighth 
International Honey well Computer Science Conference, 
Blocmington, klinneso ta, May, 19 84. 

Goldstein, W . # ,  Lervi, K., & Combs, COB, l'be bilinear model d p e f e r e n e .  
I4anuscript i n  preparation. 

Graduate Student Research Assistant, Department of Psy chalogy , 
University cf Hlchigan, Summer 1979 to  Summer 1983. Worked 
with Clyde Coornbs on s t u d  es of decision making and risk. 

Graduate Student Teaching As& stant, Dspar b e n t  of Statistics, 
Un3versity d Michigan, Fall 1982 and Winter 1983. Taught labs,  
held off ice hours, graded and constructed exams and hapleworks 
f o r  a la rge  introductory s t a t i s t i c s  course for advanced u n d e ~  
graduates and beginning gaduate students (Ski t is t ics  402). 

Intern Research Scientist ,  Systens and Research Center, Roneywell I n c  , 
Mlnneapolis, Ma., August 1983 t o  August 1984. Worked w i t h  
Boneywdl's human factors  group. Contract and IR&D projects 
ilncluded expert systems fo r  maintenance and training, expert 
qpstems a s  assis tants  to  a helicopter pilot, a planning system 
for an autoncmous vehicle, a compt.ebensive review af AI tech 
mlcrgies, and fa knowledge acquisition tool for a decision aid. Other 
mig  or duties i~c luded  custaner presentations and ~ o p o  sal 
p~?epration. 



Most Outstanding E'sychology &I jor, 1977-78, 1978-79. 
Natiainal Science Foundation Graduate Fellowship, 1 979-82. 
Honey w e l l  Bman F'a.ctors Intern, 1 983 -84. 
Honeywell Initiatives Grant, 1984. 
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NASAmUntExcel lenBan-Systems Research 

Letter ptlntent 

I am currently an undergraduate student i n  Aerospace Engineering at  

the University of Michigan. I have been accepted to the University of 

Michigan as a graduiate student i n  Aerospace Engineering, I w i l l  begin 

graduate studies folr a M.S. Degree in the Fall of 1985. My future plans 

include obtaining a P.h.D, i n  Aerospace Engineering. 

My area of interest i s  structural mechanics and design. I am concerned 

w i th  an important aspect of structural mechanics; namely, structural 

failure i n  aircraft and aerospace systems which result in  human fatal i ty. 

Studying such structural failure would provide valuable insight for the 

safe design of these systems, I feel the investigation of structural fai lure 

i s  an important human factors problem since it can effect man so 

drast icatly. 

A NASA Center of Excel lence in  Man-Systems Research Fellow ship 

would enable me to study this important human factors problem on both a 

M.S. and P.h.D level. I would greatly appreciate your support for my further 

studies i n  the form of a NASA Fellowship. 

Thank you very rnuch for your time and consideration. 

Sincerely, 

w w w  +f-- 

Martha Sheagren 



P a g e  111 
NASA C e n t e r  of  E x c e l l e n c e  i n  Man-Systems R e s e a r c h  

U n i v e r s i t y  of  Michigan - 
A p p l i c a t i o n  S t a t e m e n t  
Kenneth  A. B r a u n s t e i n  

My l i f e  l o n g  f a s c i n a t i o n  w i t h  manned s p a c e  f l i g h t  a n d  my r e c e n t l y  a f f i r m e d  
d e c i s i o n  t o  p u r s u e  s t u d i e s  i n  a e r o s p a c e  e n g i n e e r i n g / d y n a m i c s  a n d  c o n t r o l  
h a v e  l e d  m e  t o  a n  i n t e r e l s t  i n  b e i n g  i n v o l v e d  w i t h  man-systems r e s e a r c h  as 
r e l a t e d  t o  a e r o s p a c e  a p p ~ l i c a t i o n s .  Having worked as a m e c h a n i c a l  e n g i n e e r  
f o r  s e v e n  y e a r s  on p r o j e l c t s  which h a v e  r e q u i r e d  i n t e r a c t i o n  w i t h  many 
p e o p l e ,  I h a v e  g a i n e d  e x p e r i e n c e  which w i l l  b e  a p p l i c a b l e  t o  t h e  
i n t e r d i s c i p l i n a r y  n a t u r e  of  t h i s  f i e l d .  

The p r i m a r y  r e a s o n  t h a t  I d e c i d e d  t o  c o n t i n u e  my g r a d u a t e  e d u c a t i o n ,  i n  
a d d i t i o n  t o  s a t i s f y i n g  my a c a d e m i c  g o a l s ,  was t o  become i n v o l v e d  i n  
a e r o s p a c e  work and my s p e c i f i c  i n t e r e s t s  e v o l v e d  as  I l e a r n e d  more a b o u t  t h e  
d i f f e r e n t  areas of  s t u d y .  Al though  I had been  i n t e r e s t e d  i n  c o n t r o l  s y s t e m s  
I a t  f i r s t  l o o k e d  i n t o  p r o g r a m s  i n  a e r o d y n a m i c s  a n d  p r o p u l s i o n  b e c a u s e  of my 
t r a i n i n g  and  e x p e r i e n c e  i n  t h e  " t h e r m a l - f l u i d s "  area. I t h e n  d e c i d e d  t o  
i n v e s t i g a t e  p r o g r a m s  i n  d y n a m i c s  a n d  c o n t r o l .  a n d  found t h a t  h a v i n g  a 
b a c k g r o u n d  i n  a d i f f e r e n t  area would n o t  be  t o o  g r e a t  a n  obstacle, B e c a ~ u s e  
my i n t e n t  was t o  become i n v o l v e d  i n  a e r o s p a c e  p r o j e c t s  I w a s  a t t r a c t e d  t o  
r e s e a r c h  p r o g r a m s  c o n c e r n e d  w i t h  t h e  c o n t r o l  of f l e x i b l e  s t r u c t u r e s ,  witlh 
t h e  a n t i c i p a t e d  a p p l i c a t i o n  of  t h i s  work t o  f u t u r e  space s t a t i o n  
deve lopment .  The s h i f t i n g  of  my i n t e r e s t s  as I l e a r n  more a b o u t  t h e  f i e l d  
h a s  now l e d  m e  t o  c o n s i d e r  man-systems r e s e a r c h ,  an area w h i c h  w i l l  be 
i n t e l l e c t u a l 1  y s a t i s f y i n g  and  which may l e a d  m e  t o  direct i n v o l v e m e n t  w i t h  
t h e  manned s p a c e  program. 

To work w i t h  IUASA or a n y  o f  t h e  i n d u s t r i e s  i n v o l v e d  w i t h  the s p a c e  progr<am 
h a s  l o n g  been  a n  i d e a l  of  mine,  t h o u g h  o n e  t h a t  I p u s h e d  a s i d e  for many 
r e a s o n s  u n t i l  r e c e n t l y .  The  i d e a  of b e i n g  i n v o l v e d  directly i n  d e v e l o p m e n t  
p r o g r a m s  or m: i s s ions ,  a l t h o u g h  I w a s  n e v e r  s u r e  i n  w h a t  c a p a c i t y ,  h a s  a l w y s  
b e e n  p a r t  of  t h e  dream. I t  h a s  been  t h e  manned s p a c e  f l i g h t s  t h a t  have 
a l w a y s  i n t r i g u e d  m e  a n d  a l t h o u g h  w e  h a v e  p r o g r e s s e d  +rom the e a r l y  d a y s  of 
h e a r i n g  t h e  g a r b l e d  v o i c e  c o m m u n i c a t i o n s  t b  t h e  now M r o u t i n e "  s h u t t l e  
v i d e o c a s t s  I ism n o  less *awed d u r i n g  e a c h  m i s s i o n  b y  t h e  i d e a  o f  humans 
o r b i t i n g  t h e  e a r t h  or t r < a v e l i n g  beyond. The i d e a l i s t i c  p a r t  of my careerc 
g o a l  r e q u i r e s  t h a t  I p la ,y  some p a r t  i n  t h e  f u t u r e  a c t i v i t i e s  i n  t h i s  r e a l m .  
The man-systems r e s e a r c h  program p a r t l y  f  u l f  i 1s t h a t  goal b e c a u s e  i t  w i  1 1 
p r o v i d e  some c o n t a c t  w i t h  NASA. Having t h e  o p p o r t u n i t y  t o  r e c e i v e  t r a i n i n g  
i n  t h e  s t u d y  c3f human p e r f o r m a n c e  i n  man-systems may l e a d  m e  t o  involvemlznt  
i n  H % D f o r  c:omponents 'to b e  used on f u t u r e  manned m i s s i o n s  a n d  may alsczi 
r e s u l t  i n  i n v c ~ l v e m e n t  w i t h  m i s s i o n s  o p e r a t i o n s .  

I am less able? t o   discus!^ t h e  more t e c h n i c a l  a s p e c t s  of t h e  man-systems 
r e s e a r c h  progr-am s i n c e  I a m  o n l y  b e g i n n i n g  my s t u d y  o+ d y n a m i c s  a n d  c o n t r o l .  
1 a n t i c i p a t e  t h a t  my d e s i r e  t o  l e a r n  c o n t r o l  t h e o r y  a n d  d y n a m i c s  w i l l  be 
f u l f i l l e d  a n d  t h a t  i n v o l v e m e n t  w i t h  t h e  i n t e r d i s c i p l i n a r y  p r o g r a m  w i l l  
b r o a d e n  my p e r s p e c t i v e  and  t h e r e b y  add  t o  my knowledge  i n  b o t h  my own and 
o t h e r  d i s c i p l i . n e s .  Work:ing w i t h  p e o p l e  who are p a r t  of a " c o n t r o l  s y s t e m "  
a n d  w i t h  p e o p l e  f r o m  o th t s r  d i s c i p l i n e s  is l i k e l y  t o  p r o v i d e  a good  b a l a n c e  
t o  t h e  o t h e r w i s e  t e c h n i c i a l  a s p e c t s  of d y n a m i c s  a n d  c o n t r o l .  T h i s  is sirniilar 
t o  t h e  s i t u a t i o n  i n  my c u r r e n t  p o s i t i o n ,  which r e q u i r e s  w a r k i n g  w i t h  o t h e r  
d i s c i p l i n e s  and occas ion in l  l y  v i s i t i n g  j o b  s i tes a n d  p l a n t  p e r s o n n e l .  

P a r t i c i p a t i n g  i n  man-systems r e s e a r c h  w i l l  allow m e  t o  d o  d y n a m i c s  a n d  
c o n t r o l  s y s t e m s  work which is t h e o r e t i c a l l y  a d v a n c e d  (from my c u r r e n t  p o i n t  
o f  v i e w )  a n d  t.o also b e  i n v o l v e d  w i t h  t h e  s p a c e  p r o g r a m  a n d  its personne l . .  
T h i s  c o m b i n a t i o n  w i l l  f u l . f i l l  b o t h  my a c a d e m i c  i n t e r e s t s  a n d  my l o n g  
s t a n d i n g  p e r s o n a l  g o a l s .  

A , L J U , ~  . & I , ? , -  



Preserrt Address 
413 wastltenaw 84 
Ann Arbsr, HI 48104 
(313) 994-3234 

F'emranent Address 
1718 Hermitage Road 
Ann Arbor, ~II 48104 
(313) 994-3558 

Object i u e  To at tend graduate school and receive a n.S, i n  Aerospace 
Engineering. 

E d w a t  icn The University of tlichigan 
B .S , i n  Aerospace Engineering 
Expected graduation date  : Decemer 1985 

GPA: 3.947 (A=4.0) 

Honoir s Tau Beta P i  Honor Society 
Sigma G a m  Tau Honor Society 
Golden Key Honor Society 
Society of Women Engineers Scholarship 
Dean's List 

Fall 1!384, m u t e r  tionitor, University of tlichigan, Ann Arbor, H I .  
S u m r  1984 Honitored an Apollo Conputer Lab i n  t he  School of Engineering 

by a s s i s t i n g  students with s o f t  ware and hardware problems. 

S u m r  1984 lbx&fgraduate Research Assistant, University of tlichigan, 
Ann Arbor, HI. 
Studlied the  effects of polymer addi t ion on drag i n  turbulent  
b0Uiildary layers  using a l a s e r  doppler ve loc imte r .  

S u m r  1982 Cashier and Salesperson, Frank ' s Nursery, Ann Arbor, HI , 

F a l l  1980 Sale!sperson, Herrrwn's World of Sporting Goods, Ann Arbor, HI. 

~ u m r  1980 tlid:jlipm;r, United s t a t e s  Naval Academy, Annapolis, HD. 

S u m r  1979, Larratory Assistant, USVA Hospital, Ann Arbor, HI. 
S u m r  1978 Stuclied the  effects of a n t i b i o t i c s  on Staph. AUreus i n  an 

Infec t ious  Disease Lab. 

Special Skills Knowledge of Fortran on Burrows and Apollo systems. 

College Tau Beta P i  Honor Society 
Ac t iv i t i e s   sign^ G a m  Tau Honor Society (Treasurer) 

Golclen Key Honor Society 
American I n s t i t u t e  of Aeronautics and Astronautics 
Socl.ety of women Engineers 
Intramural Sports  

References References and t r ansc r ip t s  avai lable  upon request .  



STATEMENT OF INTEREST -..------------------- 

Introduction ---------.--- 
My name is Stephen O'Day, and I am applying for a NASA Research 
Fellowship in the hwnan factor aspects of man-systems research. 
I am currently enrolled in the PhD program in Computer 
Engineering where my main interest is in artificial intelligence; 
to study the human mind as an information processor and to 
understand it's abilities, capabilities, and it's limits, Using 
this knowledge to design environments, display and control 
systems is what I understand human factors engineering to be. 
It is an area of research that I have found very interesting 
in the past as a graduate student working cn a masters degree 
in Industrial and Systems Engineering. From this experience, I 
feel that this is a very important area of research and one 
that I would, very much, like to be a part of in the future. 

Why Human Factors ? 

Modern technology has, in general, made our world a better place. 
We are more productive, more efficient, more powerful, we can go 
faster, farther, and higher than ever before mainly due to the 
machines at our disposal. However, our world has also become 
more complex than ever before. These same machines that make us 
productive and efficient can also be a hindrance to us if they 
are not designed properly. 

This is why I believer that Human Factors is a vital'area in 
which research is sorely needed. It is imperative that high 
technology machines be designed in such a way that people can 
read, understand, and control them quickly, easily, and 
accurately. Failure t:o do so could cost a lot of time, money 
and possibly human llves. 

This is how I fit in ! ---------..-----------.- 
Human factors is a discipline that overlaps many fields of 
study. I feel that my experience in Mathematics, Industrial 
and Systenxs Engineerj,ng, and Computer Science is just the kind 
of diverse background that NASA is looking for. Through this 
interdisciplinary graduate program and with the assistance of 
a research fellowship, I feel I could make a significant 
contributlon to NASA and to the University of Michigan, 



PATRICK EDWARD CORNELIUS 
51 5 Main Street 

tawrenceburg; Indiana 47025 
tel: 81 2.537-4727 

JOB OBJEClYIVE With my background in isolation sociologycoupled with my pilot and engineering 
experience, I ;am ideallysuited to provide input into the design of any manned spacestation orvehicle. 
In any rocket propulsion position I would also be of service to your company. My managerial ability 
should not be overlooked One day I hope to be a crewmember on a space station I am willing to travel, 
and/or relocate. 

EDUCATION Granted a BS in Aero/Astronautical Engineering from Purdue University in May 75. 
Majored in Rocket Propulsiorr/Minored in Vibration and Dynamics 

Air Force Schools including: management technical writing, survival, Army Airborne Paratrooper 
training, Leadership, toxic/ha:zardous chemicals/substances, various nuclear weapons handling. 

Antarctic Sc:iools including: expedition management, survival, electronics, diesel equipment 
electr~phore~sis, computer sylstems, fire fighting. 

WORK EXPERIENCE Jun 83 - present: consultant for NASA with California State University, 
Northridge. lvly job was to summarize, analyze, and prepare information on productivity and 
socio/psychological data collected on two Antarctic missions I co-authored a book to be used by 
NASA design engineers in development of the space station. I learned a great deal about 
management and organizational skills as applied to task accomplishment 

Aug 1980 - J J ~  1983: Was a member of Science support team at South Pole Station and Palmer 
Station Antarctica with the National Science Foundation. Please refer to attachment The intense 
social dynarr~ics of the isolation Derlods allowed great enhancement of 'people skills'. 

Sep 1971 - Aug 1980: This ptsriod includes my university years in which I was a 4-year scholarship 
cadet (same status as Air Force Academy). I was commissioned a short time after my graduation in 
May 75. Then I worked at Edwards Rocket Propulsion Lab as a research engineer in the field of 
plume effect!; We modeled the plume flow from the rocket exhaust and then experimentally verified 
our computer model with a bltra high altitude cyrogenic chamber in which a hydazine thruster was 
fired The quartz crystal microbalances in the plume could measure particulates togreat precision In 
our assumption we could not use continuum flow equations of motion. The Knudsen number was too 
large. No boundary layer exists in the traditional sense but we did make use of NavierStokes equation 
with slip boundary conditions Some areas were treated as free molecular flow. 

Next during this period I became a pilot and flew high performance jet aircraft including theT-37, T- 
38, 0-52-G, and some others. My formation flying in the T-38 Talon was consideredexceptionai. I was 
honorably discharged in Aug 1980 as a Captain. My management training in Air Force schools 
coupled with my leadersh~p as a Captain were important during this period 

EXTRA-CURRICULAR ACTI~JITIES/HONORS I was awarded the4-year all expense paid scholar- 
ship to thecc~llegeof my choice bythe Air Force. Out of about 1800 pilot candidates I was rankordered 
52 and allowed to enter pilot training (only 60 were chosen). I was decorated with the Antarctic 
Service Medal by the National Science Foundation twice. 

I scubz dive, fly, and love archery. 1 also read a great deal and have a personal computer. 

PUBLICATIONS Co-authored book on similarities of isolation in Antarctic Stations and Space 
Stations Dr. B. J. ~ l u t h  and rnyself/NASA publication. 

PERSONAL DATA I am a US citizen, age 31, single, Caucasian, male, 5'10" talL 178 Ibs in weight, 
excellent health. 

References and additional information available upon request 
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February 1, 1985 8: 1 6 PM 1 

FROM: ]Patrick E. Cornelius 

Purdue University School of 

Industrial Engiineering 

Grissom Hall (rrn. 27 1 1 Human Factors (3 17-494-5 1 66) 

West LaFayette, IN. 47907 hm(3 1 7-743-68 1 6) 

TO: Professor Richard G. Snyder 

NASA Center sf Excellence in Man-Systems Research 

222 WYlTRl 

tnsti tute of Science & Technology 

The University of Michigan 

290 1 Baxter Rd. 

Ann Arbor, MI 48 109-2 150 

Dear Professor Snyder: 

I am presently a research assistant at Purdue University for a Professor 

Salvertdy in the school of Industrial Engineering (Human Factors). I have 

just started my masters program. I plan to finish my masters degree in 18 

months (around May 86). 1 have a 05 in Astronautical Engineering and 

Engineering Science from Purdue which was granted in May 1975. 1 have 

been 2m engineer at the Edwards Rocket Propulsion Lab (my major was in 

rocket. propulsion). Also I flew Northrup T-38 Talons and the Boeing 

8-52-6 Stratofortn?ss for the Air Force. I was discharged in 1980 as a 

Capta~~n and joined ITT with the National Science Foundation. I 

'wintered-over' at the Geographic South Pole one year and at Palmer 
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Station another. Durihg this time in the Antarctic I keep data for a Dr. B. J. 

Bluth (an isolation sociologist from Cai State Northridge) along with my 

other work tasks helping the Pl's. Dr. Bluth and I worked this summer 

reducing the data and compi 1 ing a book for NASA (only 'an in-house version 

for now) which complemented the ones already finished. The others 

included a Submarine Analogue and the data from the Russian Space 

Progrerm. Our book is called "Analogues between Space Stations and 

Antarctic Stations'. Some of the topics that we looked at include manual 

control, equipment monitoring, and crew workload. I kept daily records in 

quantitative form. I also kept a microcassett audio tape log which is  over 

1000 pages transcril~ed for the year in isolation at Palmer. I am extremely 

interested in Space !Station or Space Vehicle work. 

As one can see my background is interdisciplinary in nature and quite 

varied. I have attempted to set goals for myself which make my dream of 

living and working in a space colony attainable. I f  you think that I might 

have a chance of being selected for your program at the completion of my 

masters degree or even sooner please send me the necessary paper work. I 

understand that the University of Michigan is considered one of. the very 

best schoots of Industrial Engineering and I would be pleased to join your 

team. I am striving for quality and need great challenge. Thank you for 

your t ime. Please contact me soon. 

Sincere 1 y, 

Patrick E. Cornelius 



AClCURACY OF RADIONUCLIDE VENTRICULOGRAPHY IN THE DETECTION 

OF CORONARY ARTERY DISEASE 

KEITH LEV1 

DISSERTATION TOPIC 

MATHEMATICAL PSYCHOLOGY 

Description of the Project 

This proposal will serve as the basis for a Ph.D. dissertation in 

mathematical psychology. Two major objectives are proposed: a) 

estimation of the potential diagnostic accuracy of radionuclide 

ventriculography ('MUGA) in predicting the presence or absence of 

coronary artery disease (CAD), b) examination of various formats for 

reportii~g the interpretations of the results to the referring 

physiciisn, The accuracy of interpretations of the MUGA will be 

evaluated both for the ability to make correct predicitons and to 

correctly represent the degree of certainty of each interpretation. 

Cases having MUGA and coronary angiograms for possible CAD will 

be drawn from existing files at the Ann Arbor VA and University of 

Michigan Medical Centers. Each of six readers will interpret 150 

MUGA tests over a several month period (10-15 per week). A few 

interpreters will reread a portion of the MUGA tests to allow 

assessment of intraobserver variability. Physicians using 4 

different formats will initially estimate the probability of CAD 

after being presented with clinical data only, then again after 

seeing and interpreting the MUGA test. Results from coronary 



angiography will be used as the gold standard for the presence and 

extent of CAD. 

These data will. be evaluated by using techniques from expected 

utility theory and signal detection theory. This anaylsis will 

include constructing and comparing receiver operating characteristic 

(ROC) curves, defining cogent utility functions, computing expected 

utilities for the predictions, and determining optimal operating 

positio~,~. The expected utility scoring rule will be compared with 

the resv.lts of other scoring rules for subjective probabilities. 



APPENDIX B 

TECHNICAL PUBLICATIONS 

During this period no publications of a technical nature associated 

directly with t h i s  program have been published by faculty or students. It 

is anticipated that at least two dissertations and several publications 

will result in the second year. 



APPENDIX C 

FINANCIAL REPORT 

The attached financial report provides a summary of the first 

year (1984-85) compared with the actual expenditures. The balance 

remaining of $54,281 on 31 May is carried forward and has been 

integrated in the readjusted second year ( 1985-86 ) budget previousLy 

forwarded. 

Several items require further explanation. The majority of 

unexpencied funds were in two categories, student tuition and student 

research support. Tuition was considerably below the projected 

amount because many of the 1st year students were in-state residents 

and the budget was based upon an assumption of out-of-state costs, 

Similarly, student research support was less than projected since 

only two of the students were at a point where they were actively 

conducting dissertation research. By the second year it is expected 

that costs in both of these categories will be proportionately higher 

as more out-of-state students are attracted and more students becorne 

involvect in research. 

A line total oE $2500 for flight simulator support could not be 

used until the simulator was operational, and is expected to be used 

in July. 



A carry-over of $9000 for visiting lecturers was a result of 

unexpected but fortuitous luck since during the fall term we utilized 

the Department of Aerospace Engineering's seminar series (in which 

speaker travel expenses were already paid), and during the spring 

term several of thie lecturers were from NASA and did not seek 

reimbursement. 

The year-end balance, while totaling an overall surplus, shows a 

deficit of $-12,27'9 in the category of salaries and wages which is an 

artifact:. This is due to the sponsor's request that we include the 

non-budgeted item of $13,319 June-August travel expenses and salary 

for Prof. Weintraub's summer scientist position at NASA Ames. It was 

agreed that this amount would be re-credited in the second year's 

budget by NASA. 

We were also alsle to effect some savings, obtaining some $5000 in 

support for needed initial office equipment from the University of 

Michigan Transportation Research Institute. This consisted of an 1:BM 

XT Model. #86 Computer with IBM 5201 Quietwriter Printer, an IBM 

electroriic typewriter and other accessories. The University also 

contributed 20% of the 1st year salary of the Administrative 

Assistant as a cost-sharing gesture. 

Taking all of these matters into consideration, the projected 

budget turned out t:o be fairly accurate, and the surplus due to a 

combination of unforseen fortuitous circumstances. 





APPENDIX D 

LECTURE AND SEMINAR PROGRAMS 



AElROSPACE HUMAN FACTORS SEMINAR WINTER TERM 19 8 5 
3:30 - 5:00 AEB RM 115 

Aerospace Engineering 800 
Bioengineering 590 

Industrial and Operations Engineering 891 
Psychology 808 (Section 1) 
( 1  graduate credit; staff) 

1. 18 January (Pr0f.D. W~eintraub) (Friday 3:OO) The Utility of Head-Up 
Displays: Fye Focus vs Decision Time 

2. 21 January (Prof. R. Howe) Aerospace Engineering. Control Systems. 

3. 28 January (Prof. R. Kowe) Control Systems Applications 

4. 4 February (Prof. D. 'Weintraub) Psychology in the Aerospace 
Environment/Vision an'd Vision Perception Studies 

5. 11 February (Dr. P, Green) Person-Computer Interactions 

6. 4 March (Prof D. Kochhar) Visual Aspects of Pilot Licensing and 
Perf ormanccg 

7. 11 March (:Prof. T. Armstrong) Occupational Health Considerations in 
Aerospace Systems and Emergency Egress and Task Analysis 

8. 18 March (:Prof. R. Van Gunst)Differential Maneuvering Simulator 

9. 25 March (Prof. R. Snyder) Biomedical Impact Research, Aircraft 
Accidents and Crash Survivability: Federal/Manufacturer Safety Issues- 

10. 1 April (Prof. David J. Anderson) The University's Bioengineering 
Program and Posture Experiments Associated with Space Lab I 

11. 8 April (Guest Lecturer) James Brinkley, Chief Biomedical Protection 
Branch, Biodynamics and Bioengineering Division, USAF Aerospace 
Medical Laboratories, Wright-Patterson AFB. Impact and Windblast 
:Advanced Development, of Air Force Escape Systems. 

12. 12 April (Guest Lecturer) Dr. William Reynard, Chief, Aviation Safety 
Reporting System Program Office, Aero-Space Human Factors Research 
Division, NASA Arnes NIASA's Aviation Safety Reporting System 

13. 15 April (Guest Lecture) Prof. John Templer.Regents Professor of 
Architecture, Georgia Institute of Technology Architectural Systems 
Design of a Space Hospital 

14. 22 April (Guest Lecturer) Dr. David Nagel, Chief, Aero-Space Human 
Factors Research Dinvision, NASA Ames NASA's Proqram in Human Factors - 
Research 

15. To be scheduled (Guest Lecturer) Charles Kubakawa. NASA Ames NASA 
Technology. Application in the Aerospace Industry 

"Additional gu.est lectures may be scheduled 10:OO-12:OO Fridays, as 
announced. 



THE NASA CENTER OF EXCELLENCE 

I N  MAN-SYSTEMS RESEARCH 

i n v i t e s  you t o  a t tend an 

Aerospace Human Factors presenta t ion  by 

DAVID J. ANDERSON 

Chairman Bioengineering Program 

Un ive rs i t y  o f  Michigan 

"THE UNIVERSITY'S BIOENGINEERING PROGRAM AND 

POSTURE EXPERIMENTS ASSOCIATED WITH SPACE LAB I" 

Monday, A p r i l  1, 1985 

3:30 - 5:OO 

Rrrl. 11 5 Aerospace Engineering Bui 1 d ing  



THE NASA CENTER OF EXCELLENCE 

IN  MAN-SYSTEMS RESEARCH 

i n v i t e s  you t o  a t t e n d  an 

Aerospace Human Factors  p resen ta t i on  by 

JAMES BRINKLEY 

Ch ie f  Biomedical  P r o t e c t i o n  Branch 

USAF Aerospace Medical  Labora to r ies  

Wri ght -Pat terson AFB 

"IMPACT AND W INDBLAST: DEVELOPMENT OF 

AIR FORCE ADVANCED EFJECTION SYSTEMS" 

Monday, Ap r i  1 8, 1985 

3:30 - 5:OO 

Rm. 11 5 Aerospace Engi neer i  ng B u i l d i n g  



THE NASA CENTER OF EXCELLENCE 

IN  MAN-SYSTEMS RESEARCH 

i n v i t e s  you t o  at tend an 

Aerospace Human Factors presentat ion by 

DR. WILLIAM REYNARD 

Chief, Av ia t i on  Safety Reporting System Program O f f i c e  

Aero-Spa.ce Human Factors Research D i v i s i o n  

NASA Ames 

"NASA's AVIATION SAFETY REPORTING SYSTEM" 

Friday, A p r i l  12, 1985 

3:30 - 5:OO 
Rm. 11 5 Aerospace Engineering Bui 1 d ing 



THE NASA CENTER OF EXCELLENCE 

IN MAN-SYSTEMS RESEARCH 

i n v i t e s  you t o  at tend an 

Aerospace Human Factors presentat ion by 

JOHN TEMPLER 

F,egents Professor o f  A rch i tec tu re  

Georgia I n s t i t u t e  o f  Techno1 ogy 

At1 anta 

"ARCHITECTURAL SYSTEMS DESIGN 

OF A SPACE HOSPITAL" 

Monday, A p r i l  15, 1985 

3:30 - 5:OO 

hn. 11 5 Aerospace Engineering Bui 1 d ing  



THE NASA CENTER OF EXCELLENCE 

I N  MAN-SYSTEMS RESEARCH 

i n v i t e s  you t o  a t t end  an 

Aerospace Human Factors  p resen ta t ion  by 

DR. DAVID NAGEL 

Chief ,  Aero-Space Human Factors Research D i v i s i o n  

NASA Ames 

"NASA's AERO-SPACE HUMAN FACTORS RESEARCH" 

Monday, A p r i l  22 ,  1985 

3:30 - 5:OO 
Rm. 11 5 Aerospace Engineer ing B u i l  d i ng  



AEROSPACE ENGINEERING 380 -- UNDERGRADUATE SEMINAR -- 1 hr (PF) 
FRIDAY 3:30-5 :00  RM 107 AEB FALL 1984 

LEC'FURES IN AEROSPACE ENGINEERING 

Friday, September 7 

Friday, September 14 

Friday, September 21 

Friday, September 28 

Friday, October 5 

Friday, October 12 

Tuesday, October 16 

Friday, October 26 

Prof. Harm Buning, Senubar Coordinator 

INTRODUCTION; VIDEO TAPE: "AEROSPACE 
TECHNOLOGY FOR THE 1990ts" Summary of AIA 
Aerospace Technical Committee study; Panel 
members: J.E. Krebs, GE, VP and General Manager, 
D.J. Grornrnesh, Gates Learjet, VP Research and 
Engineering, L.F. Buchanan, GD, VP, Engineering 
and Program Dev., L.M. Mead, Jr., Grumman Aero- 
space, Special Tech. Assistant to President. 

Henry G. Reichle, Senior Research Scientist, 
NASA Langley Research Center. 

MEASUREMENT OF AIR POLLUTION FROM SATELLITES 

Stephen Staich, Senior Staff Engineer, TRW. 

THE GAMMA RAY OBSERVATORY 

Pieter G, Buning, Research Scientists, NASA 
Arnes Research Center. 

USING COMPUTER GRAPHICS TO LOOK AT COMPUTATIONAL 
FLUID DYNAMICS RESULTS 

William F. Powers, Manager, Control Systems 
Department, Ford Motor Company. 

COMPUTER CONTROL OF AUTOMOBILE ENGINES 

George M. Skurla, Chairman of the Board and 
President, Grumman Aerospace Corporation. 

TITLE TO BE ANNOUNCED 

Paul E. Garber, Historian Emeritus and 
Ramsey Fellow, National Air and Space Museum 
The Smithosonian Institution. 

THE WRIGHT BROTHERS 

Robert F. Freitag, Deput Director, NASA 

SPACE STATION STATUS REPORT 



Friday, November 2 

Friday, November 9 

Friday, Novemlber 16 

Friday, November 30 

Friday, Decem.ber 7 

Jim Loudon, Staff Astronomer, the University 
of Michigan Exhibit Museum, Lecturer, 

DISCOVERIES ON THE MOON AND THEIR IMPLICATIONS 
FOR THE FUTURE 

Stephen C. DeBrock, Program Manager, Advanced 
Programs, Lockheed Missiles and Space Company. 

SELECTED SPACE STATION PRELIMINARY DESIGN TOPIIZS 

Thomas J. Armstrong, UM Professor of Industrial 
Health. 

ERGONOMICS AND AEROSPACE SYSTEMS 

Charles W. Kauffman, UM Associate Research 
Engineer, Lecturer Aerospace Engineering. 

FIRES AND EXPLOSIONS IN TRANSPORTATION ACCIDENTS 

SEMINAR EVALUATION; TERM PAPER DUE DATE 



Aerospace Englineering Department S u p p ~ r t  by 
Aerospace System Design Lewis Research Center 
Prof ec t  LUSTAR Cleveland, Ohio 

The 1985 Aerospace System Design Class co rd ia l l y  
i n v i  Pes you t o  the design presentat ion of: 

P r o j e c t  QUSrAR 
M0nd8y APRIL 22, 1985 
Chrysler Center Auditor ium 
Ann Arbor, Michigan 
7-9 pm. 

Originated i n  Spring of  1965, the Aerospace System 
Design Course ttas grown i n  popular i ty  t o  i t s  cur ren t  
record size o f  t ' i f  t y  members. 

Aerlospace System Design has received support and 
encouragement f rom NASA through the new " NASA 
Univetrsity Design Course Program". The Class has been 
involved f n ZI pre l iminary  design o f  a Lunar Transpor t  
Vehicle. Th is  vehicle t ransports people and equipment 
f rom the Space Stat ion t o  the surface o f  the moon. 

Th is  presentat ion i s  the culminat ion of  f ou r  months of 
reseerch and development. It w i l l  h igh l i  ght the  m a j o r  
desig19 areas o f  Pro jec t  LUSTAR. We hope you can Jo in  us. 

Sf ncerel y, 

Danieil E. Sebo 
Prof e!ct Manager Assf s tan t  Prof ect tlanager 



APPENDIX E 

RECRUITING ANNOUNCEMENTS 



- 
NASA CENTER OF EXCELLENCE THE UMlVERSlTY OF MICHIGAN 

Institute D1 Sctence and Tscbnolsgy 
Tnnrpombon Rncrreh )ndlMr IN ::;:X:~::~::%L,,. 
(313) 764-BD36 

NASA Graduate Trai ni ng Grant Program 

The National Aeronautics and Space Administration has provided funds for 
the University of Michigan t o  support a 1 imited number of NASA Research Fellows in 
a n  i nterdi sc:i p l  i nary graduate program in the human factor aspects of man-sys tems 
research. These fel  lowships are intended for  highly moti vated and  exceptional 
students expecting t o  enter a doctoral ,program. 

Parti ci patina acadenii c departments i ncl ude Aerospace Engi neeri ng , Anthropology , 
Computer & E:l ectrical Enyineeri ng, Industrial Health & Industrial and Operations 
Engi neeri ng , and Psycho1 ogy , as we1 1 as the Center for  Ergonomics , Human Performance 
Center, a n d  the Uni versi Ly of Michigan Transportation Research Inst i tute .  

Background : 

The inc:reasing complexity of aerospace systems has created an acute need for 
sc ien t i s t s  2 nd engineers wi t h  a areater understanding of i nterdi sci pl i nary tool s , 
methods, and approaches i n the design of technolopy systems involving people. 
This concl us i on has been discussed in several National Research Counci 1 studies 
of NASA's needs. 

Education in a given academic f ie ld often results in a limited view of a 
systems protllem and narrows the directions from which the problem may be solved. 
Consequently the University of Michigan has been selected t o  establish a new program 
t o  he1 p t ra in human factors and  systems sc ien t i s t s ,  especially those interested in 
NASA's aeror~auti cs and space problems. 

Areas of particular interest  t o  NASA, such as manual control, equipment 
monitoring, f l i gh t  crew workload, environmental design, e tc .  , wi l l  be considered. 
The systems approach allocates functions between machines and humans on the basis 
of which system component: i s  best suited for optimal performance of the man- 
systems combination. Students wi 11 be exposed to courses, seminars , research 
problems, arid f ie ld  experience which are designed t o  create an outlook which i s  
broader than that normally associated with the i r  major f ie ld  of study. 



The in i t ia l  students selected for this program t o  date represent Bioengi neerir~g , 
I ndus t r i  a1 2,nd Opera t i  ons Engi  neeri ng , a n d  Psycho1 ogy di sci pl i nes . 
Curri cul u m :  

Most of' the course requirements for students enrol led i n  this program w i  11 be 
determined by the student's major department. Students wi 11 be asked t o  enrol 1 

i n  additional courses or seminars t o  assure they have a broad knowledge of 
human factors research. Students may also be asked t o  take several field t r ips .  
For the most part, course requirements w i l l  be tailored t o  the individual student 
needs and ir terests  i n  consul t a t i o n  w i t h  the student a n d  his or her department 
a d v i  sor. 

Faculty : 

Core faculty members i ncl ude: 

Thomas Armstrong, P ~ I  . D .  
M6017 SPH I1 764-2594 

P a u l  Green, P h . D .  
UMTRI 307 764-4158 

Robert Howe, P h .  D. 
314 AEB 764-3395 

Dev Kochhar, Ph .D.  
158 I O E  763-0133 

Industri a1 Heal th/Center for Eraonomi cs 

Industri a1 and Operations Engi neeri ng /  
Transportation Research Institute 
Human Factors Di v i  si  on 
Aerospace Engi  neeri ng 

Indus t r i  a1 a n d  Operations Engi neeri ng/ 
Center for Ergonomics 

Clyde Owings, P h . D . ,  M . D .  El ectri  cal and  Computer Engi neeri ng/  
5060 E .  Engr 764-9588 Department of Pedi atrics/Bi oengi neeri ng  

Ri chard Snyder, P h .  Cl. 

222 UMTRI 764-8038 
Anthropology 
Transportation Research Institute 

Roaer Van Gunst, M.S.A.E. Aerospace Engi neeri ns 
32i A E B  764-7200 

Dan Wei ntraub, Ph. D. 
132 Perry 763-0588 

Psychology/Human Performance Center 

These Faculty members have particular ski 11s as scientis ts ,  are trained i n  

m u 1  t i  p l  e d i  sci pl i nes , have know1 edge of human factors/ergonomi cs, and have back- 
grounds i nc1 udi ng aviation/aerospace experience. 

Efforts of the core faculty wi 11 be supplemented by other faculty members 
from the University and by guest lecturers from industry and  government agencies. 



Student Support 

Students accepted in this  program will receive tui t ion,  plus $7,500 
annual stipt?nds a t  the r r~ te  of $500 per m o n t h  for nine months, and $1,000 
per m o n t h  for three summer months. I n  addition, u p  t o  $1,000 per term per 
student will be available for research support. Expenses will be paid for 
travel t o  a NASA research faci 1 i t y  each year. The opportunity for additional 
NASA research support i s  promising. 

- Empl  oyment Opportunities 

This program has arisen as a result  of the acute need for P h .  D. ' s  trained 
in the i nterdi sci p l  i nary study of human factors.  Students w h o  receive training 
through t h i  s program will represent a select group of unusually we1 1 -qua1 ified 
individuals w h o  will b highly qualified for employment as sc ien t i s t s ,  engineers, 
or managers by NASA and the aerospace industry. 

Application Requirements for Individual Graduate Student Support 

Appl i cants for these t r a i  neeshi p grants must be U.  S ,  ci t izens.  Applicants 
must apply t;o the appropriate University of Michigan graduate school of their  
choice. I n  addition, they also must provide the NASA Center of Excellence with 
the fol 1 owi rlg i tems of information : 

1 .  A c:opy of the original application for admission t o  the Rackham School 
of Graduate Stuciies and  copies of a11 academic transcripts which 
acc:ompanied that: application. 

2 .  Copies of a l l  l e t t e r s  of recommendation for financial aid as we1 1 as 
any other 1 e t te rs  of recommendation which accompanied the original 
appl i cati  on for admi ssi  on t o  graduate school . 

3. A single page written by the student describing his or her interests ,  
experience, and objectives. 

4. For students whcl have already completed one or more terms in graduate 
school a t  The Uriiversi t y  of Michigan, an up-to-date copy of their  
graduate school t ranscr ipt ,  a l i s t  of courses currently planned t o  be 
taken next term, and l e t t e r s  of recommendation from a t  least  - two 
University of Mi chi gan faculty members w i t h  whom they have had contact. 



Selection Cri t e r i  a 

Selection of the student recipients of the traineeship awards will be made 
by The Uni versi ty of Mi chi gan faculty part icipating i n  the Center of Excel lence 
i n  Man-Systems Research. The selection will be based on the excellence of the 
academic record of the appl i cants,  thei r i n teres t  in i nterdi sci  pl i nary research, 
and t he i r  cclmmitment to  the area of human factors  research. 

Application deadline fo r  winter term: March 15, 1985 

Appl i cations should be suibmi t ted  to :  

Professor R i  chard G .  Snyder 
NASA Center of Excellence in Man-Systems Research 
222 UMTRI 
I n s t i t u t e  of Science & Technology 
The University of Michigan 
2901 Baxter Road 
Ann Arbor, MI 48109 
(31 3 )  764-8038 
or may be submi t ted  ' through any of the faculty representatives 
l i s t ed  above. 

For fur ther  i nformation contact: 

Joan McPherson 
Administrative Assistant 
(31 3 )  764-8039 



Graduate Study 

Human Factors 
The N a t i o n a l  A e r o n a u t i c s  and Space A d m i n i s t r a t i o n  has p r o v i d e d  funds  f o r  

t h e  U n i v e r s i t y  o f  M i ch i gan  t o  s u p p o r t  a  l i m i t e d  number o f  NASA Research F e l l o w s  i n  
an i n t e r d i s c i p l i n a r y  g radua te  program i n  t h e  human f a c t o r  aspec t s  o f  man-systems 
resea rch .  These f e l l o w s h i p s  a r e  i n t e n d e d  f o r  h i g h l y  m o t i v a t e d  and e x c e p t i o n a l  
s t u d e n t s  e x p e c t i n g  t o  e n t e r  a  d o c t o r a l  program. 

P a r t i  c:i p a t i  ng acade~n i  c  depar tments  i n c l  ude Aerospace Engi n e e r i  ng , An th ropo logy  , 
Computer & E l e c t r i c a l  E n g i n e e r i n g ,  I n d u s t r i a l  H e a l t h  & I n d u s t r i  a1 and Ope ra t i ons  
Eng inee r i ng ,  and P s y c h o l l o ~ ~ y ,  as we1 1  as t h e  Cente r  f o r  Ergonomics, Human Performance 
Cente r ,  ancl t h e  U n i v e r s i t y  o f  M i  ch igan T r a n s p o r t a t i o n  Research I n s t i t u t e .  

Curriculum 
Most o f  t h e  cou rse  r equ i r emen ts  f o r  s t u d e n t s  e n r o l  l e d  i n  t h i s  program w i l l  be 

de te rm ined  by t h e  s t u d e n t ' s  m a j o r  depar tment .  S tuden ts  w i l l  be asked t o  e n r o l  1  
i n  add i  t i o r i a l  courses  o r  seminars t o  assu re  t h e y  have a  b road  knowledge o f  human 
f a c t o r s  r e s e a r c h .  S tuden t s  may a l s o  be asked t s  t a k e  s e v e r a l  f i e l d  t r i p s .  
Fo r  t h e  most  p a r t ,  cou r se  r equ i r emen ts  w i  11 be t a i l o r e d  t o  t h e  i n d i v i d u a l  s t u d e n t  
needs and i n t e r e s t s  i n  consu l  t a t i o n  w i t h  t h e  s t u d e n t  and h i s  o r  h e r  depar tmef i t .  

Support 
Studer l ts  accep ted  i l r l  t h i s  program w i  11 r e c e i  ve t u i t i o n ,  p l u s  $7,500 annual  

s t i p e n d s  a t  t h e  r a t e  o f  5500 p e r  month f o r  n i n e  months, and $1,000 pe r  month f o r  
t h r e e  summer months.  I n  a d d i t i o n ,  up  t o  $1,000 p e r  t e r m  p e r  s t u d e n t  w i l l  be 
a v a i l a b l e  f o r  r e s e a r c h  s u p p o r t .  Expenses w i l l  be p a i d  f o r  t r a v e l  t o  a  NASA 
resea rch  f a c i  1 i ty  each y e a r .  The o p p o r t u n i t y  f o r  a d d i t i o n a l  NASA r e s e a r c h  
s u p p o r t  i s  p r o m i s i n g .  

For More Information 
A d d i t i o n a l  d e t a i  1  s  on t h e  program can be o b t a i n e d  by  c a l l  i n g  t h e  program 

d i r e c t o r ,  Dr .  R i c h a r d  G .  Snyder a t  ( 3 1 3 )  764-8038 o r  Joan McPherson, a d m i n i s t r a t i v e  
a s s i s t a n t ,  a t  (313)  764-8039 o r  by w r i t i n g  t o :  

The U n i v e r s i t y  o f  M i  c h i  gan 
NASA Cente r  o f  E x c e l l e n c e  i n  Man-Systems Research 
222 UMTRI 
Yuron Parkway b B a x t e r  Road 
Ann A rbo r ,  M I  48103-2150 



APPENDIX F 

INTERIM LETTER REPORTS 

1. 1 4  November 1 9 8 4  

2 .  28  February 1 9 8 5  
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NASA CENTER OF EXCELLENCE THE UNIVERSITY OF MIWIGAH 
lnr t ih i le  of Science and Tathnolopy 
Tnn$podat lon Re8ei1ff.h inrtltutr 

IN MAN-SY STEMS RESEARCH Bader and numn Psmsy 
Ann Arbor, Michipan 411109-2150 

Richard G. Snyder, Ph.D. 
Prolesso' 01 Anthr~pologv 
Collwe ol LlIeratJrf Science 

November 14, 'I 984 

ano lechnolog) 
D~recto. Dr. Alan B.  Chambers 

Chief 
Dmtl J. Welntraub ~ h . 0 .  Aerospace Human Factors Research Div. 
Prolessor ol Psvcbolopv 
Facully Human Penormance Cenle. llrnes Re sea rc C e n t e r  
Collepf ol L~leralure Science 

an$ Ihe Anr 
,National Aeronautics a n d  Space Admin. 

C O - D ~ ~ ~ ~ ~ ~ I  invesl~gaio' Moffett Field,, California 94035 

Robefl M ,  tiowe, Ph.0. 
Prllersor 01 Aerospace En~ineerlnc 
Coliege ol Eng~neer~n~ 
Co.pr~nctpal Inveslipalor 

Hve~ene 
School 01 Publlc Heallh 
Faculty Center lor Ergonomtcs 
College ol Englneerlnp 

P ~ u l  A. Green. Ph.0. 
PSIislant ResearcP Scienlist 
Hvr '?ctors Dtv!sicn UlJiRI 
A! sslslanl Plolessol ol 

I, ...,, r~a! and Oaral~ons Englneerlnp 
Collepe 01 Engtneering 

Dev S. Kochhar, Ph.D. 
kscciatt Proles~or o' Inousl~al 

an0 Operallons Enq~neerin~ 
Faculty Cenler lor Ergonomia 
College 01 Enp iw~ ing  

Clyde L. Dwlngs, M.D., Ph.0. 
Associale Prolessor ol Pedlatr l~ 

an0 Commun~cabie Diseases 
Medical School 
ksoclaie Prolersor or Eleclrteal 

an0 Computer Enpineering 
Collepe 01 Enplneerin~ 
Research Sc~enlisl 
UMTRl/lnslilule 01 Science 

and Technolopy 

Roper W.  Van Gunrt, M.S.A.E. 
Leclufer and Research Scienltsl 
Mad Airclan Research Laboratory 
Depaflmenl ol Aerospace Eng~neerin~ 
Collepe 01 Enplneering 

Joan E. McPherson 
Admlnislraltve Asststant 

Hel l  D Gerl. M.S. 
Pssisunl Prolecl Represenlal~n 
DIV olResearcb Dev ano Aomin 

I n  an e f fo r t  t o  keep you ful ly  advised of our progress I ' d  l ike  t o  bring 
you u p  t o  date with the following review and  comments. As I noted in 
my l e t t e r  of 8 October t o  Frank Owens, things continue t o  proceed 
smoothly and we seem t o  have resolved most of the problems related to 
getting a program of th i s  nature underway by the fa l l  term with a 
~ ~ e l a t i v e l y  short lead time. 

:[. Background: 

Much of the i n i t i a l  e f fo r t  cvncerned local recruiting and selecting of 
students, coordinating with the various departments involved, and 
subsequently establishing procedures and channels within the University, 
working o u t  budgetary controls and other admini s t ra t ive  matters, We 
have had frequent s t a f f  meetings averaging a t  leas t  once a week of 
e i the r  the ent i re  Center faculty or principals, and  in between have kep t  
in close communication by memos and telephone. During th i s  early period 
i t  has been important in my mind t o  have as fu l l  Center faculty part ici-  
pation as possible in the molding of a program, and we have now established 
some basic guidelines, precedence, and common understanding of philosophy 
t h a t  will greatly ass i s t  the subsequent process. As you can see we now 
have our own stationery, which I think provides the recipient with a 
sense of the wide range of interdisciplinary nature of the Center. 

Last m o n t h  we moved my offices t o  new quarters, from the fourth t o  
second f loor ,  of the UMTRI building. This has now been established as 
the NASA Center of Excellence in Man-Systems Research, and  presently 
physically consists of three offices and a large 30' Aviation Laboratory, 
which includes my collection of 18-30,000 technical documents and reports. 
While we are well se t t l ed ,  obviously i t ' s  going t o  take me a long time 
yet  to  completie unpacking these materials - t h i s  i s  the f i r s t  move I 've 
made in 15 years! Some negotiation was involved with UMTRI in th i s  
move, a n d  they also agreed t o  provide the NASA Center of Excellence with 
a computer, IBlY e lec t r i c  typewriter, and other assistance. An IBM XT 
Model #86 computer with IBM 5201 Quietwriter printer  and accessories 
has been ordered, a l l  together the University i s  contributing over $5000 
t o  th i s  support. 



One i n i t i a l  need which took nearly two months t o  conclude, due in part t o  position 
advertising requiremen'ts, interviews and  other negotiations, was the selection of 
an Administrative Assistant (a1 though for  budgetary reasons we combined the duties 
of b o t h  secretary and administrative ass i s t an t ) .  I t  was important t h a t  this 
individual have outstanding ab i l i t i e s ,  be familiar with University and govern- 
mental procedures, and with student requirements, and have experience with 
symposia or  organizing meetings, and pub1 ications. An unexpectedly large and 
well-qua1 if ied number of applicants applied, including one individual who was 
a p i lo t  and owned her own  airplane. We were very fortunate in obtaining Joan 
McPherson in th i s  position, who ably functions as b o t h  secretary and  administrative 
ass is tant  - and w h o  has greatly assisted in smoothly arranging a l l  the paperwork 
needed in getting the i n i t i a l  students underway. 

Joan has had 15 years prior experience with the University in various capacities 
ranging from clerk receptionist t o  departmental secretary t o  administrative 
ass is tant  in areas such as Communications, legal ,  Research Development and 
Administration, and as administrative secretary t o  the Chairman of the Department 
of Mechan-ical Engineering. Her previous responsibil i t ies included maintenance 
of annual operating buclgets in excess of $1 million, work with University publications, 
and adver1;ising. In acidition she has worked closely with students. Despite the 
fac t  that  she claims t o  have only been in a n  airplane twice in her l i f e ,  she 
obviously has super qua1 i f i  cati ons fo r  th is  position. In negotiating for  her services, 
the University has agreed t o  pay the f i r s t  year for  t h a t  amount (20%) of her salary 
above that  budgeted. 

11. Students: - 
So f a r  we have selected three NASA Research Fellows, and I will t r y  t o  br ief ly  
provide y c ~  with some background for each. There were s ix  applicants in August  
for  the f e l l  term ( 3  in psychology, 1 in industrial and operations engineering, 
a n d  2 in tlioengineering). Faculty in the Department of Psychology and in the 
Bioengineering Program were particularly enthusiastic a n d  cooperative in pointing 
the best available students towards th is  program and  in expediting application 
materials,  with very 1 imi ted notice. 

1. Jeff  Claa , Redford, Michigan - entering Ph .D,  program in Bioengineering 
VC: 9 yde L. Owings, faculty center advisor). 

Jeff received a B.S. in Biochemistry in the Honors Program, from University 
of Michigan-Dearborn in 1984, a n d  he has an unusual background of in te res t s ,  
(telescope building, antique clock repair,  building radio control models), and 
experience combining l i f e  sciences and mechanics. For two years he was a summer 
engineering student a t  the Chevrolet Engineering Center where he worked in 
Vehicle Safety a n d  Valule Engineering. He plans t o  supplement his  biochemistry 
degree with further engineering and  physiology, and i s  part icularly interested 
in the development of a r t i f i c i a l  limbs and  in devices which support humans in 
hosti le  environments sulch as space. A s t ra ight  A student (oops 3 B+s) his under- 
graduate GPA i s  3.9. 

2 .  John Sullivan, Brooklyn, N . Y .  - Ph.D. candidate in Psychology (Dr. Dan 
Weintraub, faculty center advisor). 

John i s  a t  a more advanced level ,  having successfully completed formal course 
requirements, prel ims and languages, b u t  has an excel lent  record and background 
for  eventual NASA research. He earned a B . A .  in Psychology a t  Brooklyn College 



in 1977 ( G R E  Apt=1330, adv (Psych)=710), with a 4.0 G P A ,  earning a New York State 
Regents 5chol arship, Dean's Honor Lis t ,  and graduating magna cum 1 aude. Recornmen-, 
dations were high including: "a f i r s t  rate laboratory worker and shows much 
promise as a productive and scholarly research psychologist"; "superbly we1 l -  
equipped", "I recommend him t o  you without the s l ightes t  reservation" (by Ful bright 
Lecturer). His current research in teres ts  are related t o  problems of visual 
localization during and a f te r  smooth pursuit eye movements. In part icular ,  he 
i s  examining the effect  of varying the proximity of the background pattern to 
visually pursued targets on localization accuracy. Such research has relevance 
for the design of any a r t i f i c i a l  environment in which visual-motor coordination 
and localization accuracy are requisites for ef f ic ient  human performance. He has 
a1 so been invol ved in projects which examine people's sensi t iv i ty  t o  acceleration; 
velocity, a n d  mass information in dynamic visual displays, and has expressed an 
in te res t  in computer saystems design. 

3. Bart Telep, Clarkes Summit, Penn. - entering P h . D .  program in Industrial 
and Operations Engineering, speci a1 iz i  n g  in human factors engineering. 
(Dr. Dev Kochhar, faculty center advisor). 

Bart earned a B.S. degree cum laude in Psychology from the University of 
Scranton, 1984, where he was on the Dean's l i s t ,  3.49 GPA (major 3.64; 4.0 index). 
He had two years undergraduate work a t  the Pennsylvania State University. He 
was a lab assistant  in Physiological psychology and involved in research in 
experimental psychology, with knowledge of SPSS, IBM & apple computers s t a t i s t i c a l  
analysis programs, a n d  the Russian language. Bart 's  capabil i t ies and  promise seen 
t o  be higher t h a n  his !;cholarly achievements would indicate. He i s  i n i t i a t i ng  
studies in human factoi-s in the industrial and operations engineering department 
and may be expected t o  work in studies of the Center for  Ergonomics. As a T .A.  
Bart has Seen awarded ii reduced traineeship. 

A fourth student, Keith Levi , has been awarded 1 imi ted research and travel support 
($3750) subsequent%wmuni  cation t o  you of 19 September 1984, and 1 e t t e r  
t o  Frank Owens of 8 0cl:ober (with response of 22 October). Keith was our unanimous 
t o p  candidate, b u t  chose a V . A .  scholarship which awards some $2,000 more than 
the NASA grant; a subject we should discuss further:  

4 .  Keith Levi, Mina Lake, South Dakota - P h . D .  candidate in mathematical 
psych(* (Dr. Dar~ Wientraub, faculty center advisor). 

Keith's dissertat ion research i s  on the quality of medical decision making 
in the coiltext of t e s t s  fo r  coronary artery disease usine Nuclear Ventriculography 
( M U G A ) .  In addition he i s  conducting research on application of the theory of 
adoptive systems as applied t o  space mission planning (Defense Dept. Strategic 
Computing Program) with 25% support from Honeywe1 1 (Man-Machine Sciences Group, 
Minneapolais) where he bras an intern during 1983-84. 

Keith has an unusual background, having attended the University of S o u t h  Dakota, 
Northern State College (Aberdeen), and  receiving a B.S. degree with Honors, in 
Psychology from Maharishi International University (Fai r f ie l  d ,  Iowa), in 1979, 
with a 4.0 GPA. Among his undergraduate honors: Scholarship for Top Psychology 
Major (1 978) ; Award for  Most Outstanding Junior in Psychology (1978) ; Presidenti a1 
Scholarship (1974)  ; National Merit Final i s t  (1973) ; Outstanding Teenager of 
America ( I  972) ; Who's klho Among American Teenagers (1 972)  ; National Honor Society 
( 1  972-3). Subsequent1 y , he earned an M.A. ( 1  981 ) in fundamental measurement, 
scaling, s t a t i s t i c s ,  and i s  concurrently completing a second M.A. in computer 
science a t  the University of Michigan. 



He had done research in the areas of preferential and risky choice, evaluation 
of probability forecasts ,  and a r t i f i c i a l  intelligence. Examples he has given of 
work conducted a t  Hone,ywell include the human-factors design of a highly automated 
cockpit fo r  next-generation he1 i copters, design of space s ta t ion  maintenance 
system with an emphasis on A1 technologies, and a mission planning algorithm 
fo r  missions with multiple objectives under r isk.  

Three other  students are loosely associated with the  Center. Colleen Paye, 
graduate student in Bioanthropology, has been awarded a t raining grant which will 
be administered by the Center, from the University. of Dayton under U.S. Air 
Force contract.  She i s  working on t i ssue  depths re la t ive  to  body skeletal  land- 
marks, previously unknc~wn information, which wi l l  be d i rec t ly  u t i l ized  by the  
Air Force in ADAM, the mathematical model for the future crashlejection dummy. 
Two work study student:;, include Steve Peterson, (Industr ial  and Operations 
Engineering) who i s  ass is t ing  Dr. Snyder in aviation aspects, and Edgar Vela 
(Industr ial  and Operations EngineeringIHuman Factors) who i s  ass is t ing  Dr. 
Armstrong in industr ial  hygiene and public health t raining areas of th i s  program. 

I I I .  Recrui t i  n g :  

The recrui t ing e f f o r t  during the i n i t i a l  two months of July and August was 
concentrated, through necessity dictated by extremely short  time 1 imitation, on 
students a1 ready admitted to  one of the part icipat ing departments and the 
Uni versi t , y  of Mi chi gan graduate school. This e f f o r t  was more successful than 
ant ic ipa t~ld  in tha t  a to ta l  of seven candidates were identif ied and applied. Under 
the conditions one would expect tha t  the best candidates would already have 
scholarship support, be otherwise committed, o r  there would be too short a time 
interval to learn of the new program and apply, especial 1y fo r  students away 
from the IJniversity during the summer. Yet, one candidate applied from Pensacola, 
Florida, another from Flinneapol i s .  In th i s  i n i t i a l  recruiting e f f o r t  the  graduate 
admission:; committee oi' several departments, as  we1 1 as individual graduate 
advisors greatly ass is ted  in identifying potential candidates. Interest ingly,  
the Department of Psychology l o s t  a t  l eas t  one highly sought a f t e r  doctoral student 
because another school could o f fe r  be t ter  support, and we suspect tha t  i t  was 
quickly perceived tha t  the NASA grant program could become a potential ly valuable 
asset  in certain cases i;o a s s i s t  an academic department i n  a t t r ac t ing  the very 
top studerlts. With conipatible goal and mutual in teres ts  a t  stake in a very 
competitive area several of our part icipat ing departments have strongly ass is ted  
US. 

Subsequeni:ly, our e f fo r t s  have been focused on establishing a national recrui t ing 
base. In t h i s  regard, four Center faculty attended the recent Human Factors 
Society meeting, armed w i t h  our ini  t i  a1 brochures and made considerable face- 
to-face contact with key human factors  educators. In part icular  Dr. Paul Green 
made an especial emphasis in recrui t ing a c t i v i t i e s .  

We have ewolved a four page f lyer  describing the program, as well as a one-page 
descript ion,  and are presently in the process of sending these out. Copies are  
attached f o r  your information. Further down the l ine  we expect t o  develop a 
s l i cke r  brochure, perhaps on the order of the Ins t i tu te  of Science and Technology 
brochure (copy a1 so attached). 

Currently brochures, consisting of b o t h  the 4 page a n d  1 page descriptions, 
are being mailed to the 248 educators l i s t ed  by the Human Factors Society. 



We purchased gummed pre-addressed labels for  $20. Center faculty from each 
disciplin~s have also made l i s t s  of the most prominent academic departments i n  
t h e i r  resl2ective fields;, and we are in the process of mzil i n g  out recruiting 
brochures t o  these as we1 1. 

Another technique we are trying i s  t o  l i s t  the NASA grant program with national 
reference sources. One such i s  SPIN (Sponsored Programs Information Network) 
which i s  a nation wide-,computerized system on-line data base of the Research 
Foundation of State University of New York. Although t h i s  system grant and 
fellowship information i s  available to col leses and universities and users on 
a nationw'ide basis. We are also attempting to ge t  l i s t ed  i n  The Grants Register, 
a reference source book of want information. The di f f icul tv  i s  t h a t  t h i s  book 
i s  only p~lblished every twoWyears, Thus some of the recruit ing e f fo r t  will require 
a longer term for results .  

Currently we are also considering ads in selected student newspapers on various 
campuses, comparable to the University of Mi chi gan's "Michigan Daily" and 
"Universi;;y Record". I n  addition, we are notifying selected professional journals 
in the various f i e lds .  Again, because of publication lead-time, some of these 
will not ~ ~ e s u l t  i n  positive results  in the short term. 

To ass i s t  th is  e f fo r t  we expect to  give talks on the program where helpful. 
For example, Dr. Weintraub made a presentation a t  the Department of Psychology 
faculty meeting th i s  past week, and I am scheduled t o  discuss the program a t  
the next Irinthropology department s t a f f  meeting. I have also received an open 
invitat ion t o  touch on the NASA Center of Excellence a t  Georgia Ins t i tu te  of 
Technology, which has a Center of Excellence -- sponsored by the Army in engineering. 

IV. Student Program: 

During the f i r s t  term the Department of  Aerospace Engineering in par t icular ,  has 
had an 0ut;standing ser ies  of seminars which we have recommended our students 
attend. A copy i s  attached, and you will note that  the speakers have included 
several NASA sc ien t i s t s  as we1 1 as prominent aerospace industry sc ien t i s t s  and 
managers. Of speci a1 note, Robert Frei tag, Deputy Director, NASA, provided an 
excellent review of the Space Station on October 26. He, as well as most of the 
other speakers, are former graduates of the Department of Aerospace Engineering 
a t  the University. 

In addition, we have had unusual additional opportunities fo r  the students to  
get lectures of unusual quality in aerospace areas. On 19 September, for  example, 
General Charles Duke, USAF, Apollo 16 Astronaut, described his walk on the moon 
and other aspects of the space program and our students had ample opportunity t o  
ask questions on a wide variety of technical issues. I t  i s  my understanding that  
Dr. Bi l l i r~gs  w i l l  be lecturing here in Industrial hygiene fo r  Dr. Armstrong, and 
th i s  will also be attended by our students. 

This f i r s t  term there has not been suff ic ient  lead time to organize more formal 
courses, rlor will the students schedules for  the most part ,  permit further course 
loads. We have primarily been relying upon resources already scheduled within 
the University, such as the aerospace seminars (which we plan t o  cosponsor next 
year ) ,  or  those of the other participating departments, combined with frequent 
communication with the four students, on 3 December, for  example, Levi and 
Sullivan hlill discuss t he i r  doctoral research i n  a seminar with the ent i re  
Center faculty and other students. 



Start ing in January, we plan a required seminar (under psychology, industr ial  
a n d  operations engineering, and  bioengineering course numbers) which will consist 
of about two lectures by each faculty member, the f i r s t  of which will give a 
introductory discussion of his discipline,  and the second focus on a speci f ic  
area of research within the discipline.  I will forward a f inal  course l i s t i n g  
or syllabus when th i s  i s  f inalized.  Concurrently, we expect t o  invi te  selected 
speakers in a separate ser ies  who will discuss part icular  systems (such as the 767) 
o r  disciplines o r  research in industry o r  government. One example ( t o  show how 
f a r  one rr~ust consider the systems approach) i s  Dr. John Templer, of Georgia 
Ins t i tu te  of Techn~log~y, who has agreed t o  discuss the role of architecture in 
construction o f  a space hospital.  We are working on ensuring tha t  a l l  students 
take speci f ic  courses to expand t he i r  knowledge in areas outside t he i r  own d isc ipl ine ,  
b u t  a t  present th i s  has n o t  proven t o  be as simple a task as i t  may a t  f i r s t  seem. 
Loads, conflicting schledules, a n d  diverse student levels of our i n i t i a l  group are 
factors t o  be resolved. Developing a balanced program i s  a long-term process and 
probably our toughest task. As t h i s  develops I will keep you advised. 

V.  Other Items of Intent:  - 
A number of a c t i v i t i e s  are developing from, adjunct t o ,  o r  i n  cooperation with 
the NASA Center of Excellence to  date, and as pertinent i terns occur I will keep 
you advised. The Department of Aerospace Engineering has now acquired the 
di f ferent ia l  maneuveri~~g f l i gh t  simulator, which Professor Howe mentioned t o  
you on our v i s i t  in A U I ~ U S ~ ,  from the Vought Corporation. The two simulator 
cockpits currently represent a generic configuration and they will be i n i t i a l l y  
u t i l i z ing  a d a t a  packal3e from NASA Langley for  the math model simulation, using 
an AD10 computer. An ' in i t ia l  research program i s  planned once i t  i s  operational 
in a b o u t  s i x  months, t o  be supported by the Human Resources Laboratory. Besides 
Bob Howe, Roger Van Gullst and Dev Kochhar (IOE) will be involved with t h i s  
simulator. I be1 ieve 13ob has several additional projects under consideration. 
We have budgeted $2500 fo r  student training purposes u t i l i z ing  t h i s  simulator 
once i t  becomes operatmional, 

Four of us (Howe, Van Iiunst, Kochhar) and  I v is i ted  the Air Force WPAFB Flight 
Dynamics Lab in August, a n d  have been invited by Col. Mohl, AMRL Commander, t o  
v i s i t  the Aerospace Medical Research faci 1 i t i e s  as we1 1 , and we will plan a 
return t r i p ,  and t r y  t o  get the students there also.  

Recently I received an invitat ion from John Martin a t  NASA t o  attend the NASAIFAA 
Controlled Impact Demorlstration a t  Edwards which I would l i k e  t o  do. Since the 
November 10 t e s t  was postponed I'm n o t  ye t  sure when this wil l  be rescheduled; 
perhaps on the 24th. That  might provide a good opportunity t o  drop by and talk 
with you in greater dea;ail i f  you would be available on the 26th; o r  do you 
plan t o  also be a t  Edwards? I also have not yet  met Frank Owens and I will plan 
t o  touch base with him when I am next in Washington. 

A t  some p3int before May we should arrange a t r i p  t o  Ames f o r  our students a n d  I 
should appreciate your thoughts as t o  the most convenient and appropriate time 
fo r  you. I think t h a t  you ' l l  find these are shaping u p  t o  be of exceptional 
ca l iber  and since t w o ,  Levi and Sullivan, will be completing t h e i r  d isser ta t ions  
in the near future,  you may want t o  look a t  them closer re la t ive  t o  the future 
needs of ,your group. Further, some so r t  of summer period o r  other period of 
interactilm for  the students a t  Ames would seem to  be mutually beneficial.  Any 
thoughts (on t h i s ?  
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l e t t e r  has turned o u t  t o  be much longer t h a n  I had intended but I hope 
t h i s  will  serve t o  f i l l  you in on our progress t o  date and provide a 

s fo r  continuing communications. Once you have had  an opportunity t o  
ew t h i s  any suggestions or  comments you m i g h t  have would be great ly 

appreciated. 

Sincerely, 

Ri a r  G.  S der, Ph.11. 01 
RGSj j rn 
Encls: a/s  
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have enabled us to establish and streamline procedures'to 
better assist the students. While the various departments 
an13 colleges have fairly uniform requirements and paperwork 
relative to admission, procedures and other matters may 
differ. We are now equipped to answer most questions posed 
and in this regard Joan McPherson, our administrative 
assistant, has played an important role. We feel that we 
are interacting well in integrating the new NASA program 
into the University system. 

In November I reported that the University of Michigan 
Tr3.nsportaticln Research Institute (UMTRI ) , where our 
qusrters are housed, had agreed to provide the NASA Center 
of Excellence with an IBM XT Model #86 computer, IBM 5201 
Quietwriter printer and accessories and other assistance in 
establishing an efficient office. Since then we have also 
obtained an Cllympia International Electronic Compact 2 
typewriter. One problem still seemed to be that we were 
not receiving all of our telephone calls, because of 
nationwide time differences and calls occuring after normal 
office hours. To ensure that we could be reached day and 
night and on weekends at all hours we have subsequently 
installed an inexpensive but effective Cobra telephone - 

answering service. This is used at any time that myself or 
MS. McPherson is not available to answer the telephone, and 
we anticipate that this will be an effective communications 
tool. 



Student status 

During the first term last fall we had three NASA Research Fellows. These 
were Jeff Dagg (Bioengineering) , John Sullivan (Psychology) , and Bart 
Telep (Industrial and Operations Engineering). In addition a fourth 
student, Keith Levi (Mathematical Psychology), was awarded limited 
research support. A summary of their backgrounds and interests has been 
provided previously. One student, Bart Telep, has withdrawn from the 
University, after one term, advising us that he feels that the human 
factors progrzrn in the industrial and operations engineering department 
requires more :mathematics than he is prepared to handle. This has been 
our only set-back to date. 

Two new students were se1,ected for the winter term, however one of these 
will not be able to start until the spring term ! 8  May): 

1. Erik Nilse:2 is a first year graduate student in Experimental 
Psychology. ~,iong with his course program he is currently working on a 
research project with Dr. Judith Olson concerned with man-systems design 
questions assessing the cognitive load that various computer software 
packages put on users. He has a good base in experimental design, 
computer programming, systems design and mathematics. 

2. Jeff Beisel has been admitted to the Bioenqineering program. He 
received an undergraduate degree in civil engineering (structures) from 
the University of.-~ichigan in 1980 wnere he was ranked number one in C.E. 
and in upper 2 %  in College of Engineering (3.912 GPA). He has since been 
developing operating systems, hardware, and programming languages. He is 
responsible for designing "ETAKE2", an entire system to aid the typical 
construction estimator and owns his Gwn company- in Pensacola.  is- focus 
here will be 011 neuromuscular transmission. His background is wide 
ranging and he appears to exemplify the interdisciplinary aspects of our 
program. 

Thus at the r.m:sent time we have three full-time NASA Research Fellows -. 
(CWO in psycho~.ogy, one in bioengineering), a fourth (psychology) to whom 
we are providing research support, and a fifth (bioengineering) who will 
be entering in May. In addition, three other students are loosely 
af f iliated-with the Centex, two work study students, and one pre-doctoral 
st.udent (Forensic Anthropology) who is working on a student training grant 
to provide basic tissue information for the Air Force mathematical model - 
for ADAM, the future military crash/ejection dummy. One student 
(Industrial ant Operation Engineering) has left the program. 

1 should also mention that the applicants for the winter term included one 
individual witk. a space law goal and another with an economics 
background. In the latter case, the individual truly appeared to be a 
"generalist" with widespread interests ranging from radio and optical 
istronomy to flying, business, 2nd even designing rockets. He provided 1% 
difficult decision because on the one hand he had exceptional intellect 
(national merit scholar, etc. etc.), obvious and proven ability (president 
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of his own corlsulting co!npany to assist manufacturing companies, including 
General Motors) and yet Dn the other hand insufficient depth in necessary 
background (mathematics) in physical sciences for a graduate aerospace 
program. He was advised to consult with various staff members concerning 
taking additional basic courses if he wished to be further considered. An 
~ndlvidual like this does not fit the moia of rigid academic structure, 
yet gives promise to be a creatkve and innovative scientist. We should be 
flexible in evaluating such individuals, and I suspect that we may see 
others with non-conventional backgrounds. 
Fall 1985 

Our deadline for student applications for the Fall, 1985 term is 15 March, 
and we expect to make decisions by 1 April. The prospects for adding some 
aa~itional exc:eptionally promising students look very encouraging. We are 
now just begiming to see the results of our initial nationwide 
recruiting, and have had a particularly good response as a result of a 
notice in the Human Factors Society Bulletin in January. 

While all applications expected have not yet been received, several 
illustrate the types of backgrounds of applicants already indicating a 
strong and serious commitment to a future aerospace human factors 
professional career, In fact, at least three appLicants have already had 
experience in space research. 

. One, presently in Seattle with the Boeing human factors group has 
worked on the Peace Keeper (MX) project, Man Machine Systems and Boeing 
space station projects. She is interested in doing additional work in 
nuclear medicine. 

. Another, with a B.S. i.n Astronautical Engineering and Engineering 
Science is presently in a Masters degree program in human factors at 
Purdue. A former AF jet pilot, he has experience as a rocket propulsion 
engineer at 2dwards, spent 2 years in the Antarctic with the National 
Science Foundation, and has assisted in compiling a book for NASA 
"Analogue between Space Stations and Antarctic Stations." 

. Yet another is presently with the Lockheea Human Factors section in t h e  
NASA Man-Systems Division at the Johnson Space Center in Houston. She has 
been conducting research in intravehicular and extravehicular activity 
biomechanics, (crew-workst.ation design, and other human interfaced space 
systems for advanced spacecraft and space station development. She has a 
M * S .  in Induszrial Engineering and a B.S. in Biomechanics. 

, Another applicant has a masters degree from Dartmouth College 
(cognitive/perc:eptual Experimental Psychology) and experience including 
human factors engineering internship at IBM, and interests in artificial, 
intelligence, computer technology, and creative problem solving. 

. Several of rhe applicants in Aerospace Engineering appear to have 
excep~ional backgrounds, one having studied a year at the University of 
Lenningrad. One, still in the process of applying, has a background in 
energy system management, including the first masters degree in Nuclear 
Engineering awarded to a female at the University of Arizona. 



I hope that these brief samples of current applicants will convey some 
idea of the breadth and astonishing backgrounds of applicants that have 
been attracted to this program to date. I wouid anticipate that for next 
September we could select at least five new Fellows, including several 
women, and expand the disciplines having students in the program to 
include aerospace engineering and industrial and operations engineering. 

Needs 

. It would be most helpful if we could arrange for all of the students to 
travel to Anes sometime late this spring for an orientation visit, as we 
nave previous1.y discussed and budgeted. 

. Since they should be making summer plans relative to research or study, 
and our training grant s;?ecifies that "close and frequent interaction oE 
student trainees with an appropriate NASA Research Center is highly 
desirable," we would like to pin down what possibilities may exist for any 
of the students to have an opportunity to work at Ames for any period this 
summer. Such first-hand experience should be mutually useful and would 
certainly boost motivation. 

As I recall our brief discussion on this point, you suggested that I 
forward some background on each student at this time so divlsion chiefs 
could better determine how any might fit into specific programs. In this 
regard background and a summary of interests is attached for Sullivan 
(Psychology - Vision), Levi (Psychology), Dagg (Bioengineering), Nilsen 
(Psychology), and Beisel (Bioengineering). 

, You further indicated that you were planning to visit Ann Arbor around 
the end of the winter term (which is about 25 April). This would provide 
an opportunity to brief the students (and faculty) concerning current 
activities and priorities of your Division, and also so that you could 
personally meet each student individually and get a better idea cf how 
they might interface with research activities. This should be considered 
at your earliest travel opportunity in order to provide adequace planning 
time, since the students will have to commit to summer schedules soon. 

Budget 

At the present time we are well within the first year's budget and project 
that the second year's budget, starting 1 June, will also be adequate as 
is. Bzsed upon this first year's experience we anticipate that we wili 
need to readjust some budget categories but can do this through reduced 
cost savings in other areas, without any overall increase. Since a 
detailed accounting will accompany our annual report in June 1, I will 
only touch upon some specific points and trends at this time. 

Our costs have initially been less than expected for several reasons. 
First, we were almost two month's into the first year before funds-were 
received, and this delaye3 our sched~le as well as our start-up in 
recruiting and other activities. Another factor was the timing, which 
normally would not have allowed sufficient time to recruit, select, and 
enter students until the winter or spring terms. We were fortunate, 
despite this to be 



able to select: from an initial pool of well qualified students already 
admitted to the University. However a number of cost savings have 
occurred as well. To date we have also been able to save on budgeted 
student tuition and stipends simply because three of our students did not 
have to pay out-of-state tuition, and two students have received reduced 
stipends over that budgeted because of other support. 

We have spent no funds on student travel at this point since this is 
primarily programmed for an April or May trip of several days to NASA &nes 
at the end of the spring term. We currently are planning another visit to 
research facilities at the Aerospace Medical Laboratories ai 
Wright-Patterson AFB in :Dayton, but this will involve little cost. We 
also have sufficient funds for s second visit of faculty, to APIES, since 
we were able t:o take adva~tage of low-cost air fares during the trip last 
August, and the duration was briefer than originally planned. 

A benefit from these cost savings is that we have been able to involve 
more students for less cost. While this is not expected to continue, 
2rimarily beczuse most applications are now coming from out-of-scate 
(tuition) candlidates, we do expect to be able to offer more students some 
participation then originally projected and for no greater cost thsn 
originally buc.geted. One thing that we did at the onset was to establish 
an accounting system, through conferences with representatives of Federal 
Accounts, Research Administration ( D R D A ) ,  Accounting, and others. This 
resulted in a breakdown into 10 accounts, which has enabled greatly 
simplified accounting (e,g. student recruiting, student stipends, student 
tuition, student travel, etc, are each kept separately.) This has been 
transferred tc Lotus computer program. By June the only adjustments 
estimated at the time will involve several items of salaries, as we pick 
up the 20% currently provided by the University for our administrati6e 
assistant, and readjust faculty increases. Similarly, supplies and 
postage nave run more than expected, although telephone and computer costs 
have Seen less. 

In summary, we have effected beneficial cost savings so far during this 
first start-up year due t:o the late start, low number of out-of-state 
students, delay of and cost savings in travel, cost sharing of some 
student support, and other favorable factors. This first year we have 
also saved costs on visiting lecturers by taking advantage of some 
scheduled visits aiready arranged by Aerospace Engrneering. We anticipate 
some teaming up in the future as well, particularly through Professor Harm 
Buning's Aerospace Design course. However, with the expected increase in 
out-of-state students (90% of applicants for fall so far), seminar 
schedules, facility visits, and additional activities, such as hosting EL 

Nationai Conference, during the second year we expect a catch-up effect of 
additional expenses over that budgeted the first year. Yet the bottom 
line is that we expect to be able to involve more students for no more 
cost than that budgeted for next year (85-86). 



Sincerely, 

Enclosure: 
1. Summary backgrounds and interests of students, to assistin 
determining where they might best interact in Ames Aerospace Human 
Factors Division sumnser research activities. 

xc: Dr. A. Chambers 



Student Backsrounds 

The following five students will be available during the sumer period for 
variable internship ac~~vities at NASA Ames. A brief resume is provided 
for each to allow you some judgement about programs where some interaction 
might be arranged. Plea.se contact us for futher information on any of 
these NASA Research Fellows. 

1. Jeff Dagu, Redford, Michigan - entering Ph.D. program in 
Bioengineering (Prof. Clyde L. Owings, faculty center advisor). 

Jeff received a S.S. in Biochemistry in the Honors Program, from 
University of Michigan-Dlearborn in 1984, and he has an unusual background 
of interests, (telescope building, antique clock repair, building radio 
control models), and experience combining life sciences and mechanics. 
For two years he was a summer engineering student at the Chevrolet 
Zngineering Center where he worked in Vehicle Safety and Value 
Engineering, He plans to supplement his biochemistry degree with further 
engineering and physiology, and is particularly interested in the 
development of artificial llmbs and in devices which support humans in 
hostile environments such as space. A straight A student (oops 3 B+s) his 
undergraduate GFA is 3.9. 

2. John S u l l j s ,  Brooklyn, N.Y. - Ph.D. candidate in Psychology (Prof. 
Dan Weintraub, facuity center advisor). 

John is at: a more advanced level, having successfully completed for~nal 
course requirements, prelims and languages, but has an excellent record 
and backgrouncl for eventual NASA research. He earned a B.A. in Psychology 
at Brooklyn College in 1977 (GRE Apt=1330, adv (Paych)=710), with a 4.0 
GPA, earning 2, New York !state Regents Scholarship, Dean's Honor List, and 
graduating magna cum laude. Recommendations were high including: "a first 
rate laboratory worker and shows much promise as a productive and 
scholarly research psychologist"; "superbly well-equipped", ''1 recommend 
him to you without the slightest reservation" (by Fulbright Lecturer). 
His current research interests are related to problems of visual 
localization during and after smooth pursuit eye movements. In 
particular, he is examin:.ng the effect of varying the proximity of the 
background pattern to visually pursued targets on localization accuracy, 
Such research has reievance for the design of any artificial environment 
in which vlsual-motor coordination and localization accuracy are 
requisites for efficient human performance. He has also been involved In 
projects which examine people's sensitivity to acceleration; velocity, and 
mass information in dynamic visual displays, and has expressed an interest 
in computer systems design, 

3. Erik Nilsen, Harbor   leach, Michigan. First year graduate student in 
Experimental Psychology, (Prof. Dan Weintraub, faculty advisor.) 

Erik enterled during t.he winter term and has an exceptional academic 
background wit:h a 4.0 psychology GPA and 4.0 overail GPA. His research 
interest is in the area of cognitive engineering and he wants to apply the 
insights of cognitive psychology to the evaluation and design of 



man-systems interfaces. He is presently working on a research project 
with Dr. Judith Olson ccincerned with man-system design questions; in 
particular trying to assess the cognitive load that various, computer 
software packages put on users. 

A fourth student, &ith Let~i, has been awarded limited research 
support due to being recipient of a V.A. Scholarship, making him 
ineligible for dual tuition/stipend support. 

4. Keith Lev$, Mina Lake, South Dakota - Ph.D. candidate in mathematical 
psychology (?::of. Dan Weintraub, faculty center advisor). 

Keith's dissertation research is on the quality of medical decision 
making in the context of tests for coronary artery disease using Nuclear 
Ventriculography (MUGA), In 
application of the theory of 
planning (Defense Dept. Stra 

addition he is conducting research on 
adaptive systems as applied to space mission 
tegic Computing Program) with 25% support from 

Honeywell (Man-Machine Sciences Group, Minneapolis) where he was .an intlern 
during 1983-84. 

Keith has an unusual background, having attended the University of 
South Dakota, Northern State College (Aberdeen), and receiving a B.S. 
degree with Honors, in Psychology from Maharishi International University 
(Fairfield, Iowa), in 1979, with a 4.0 GPA. Among his undergraduate 
honors: Scholarship for Top Psycho 
Outstanding Junior in Psychology (1 
National Merit Finalist (1973); Out 

logy Major (1978); Award for Most 
978); Presidential Scholarship (1974); 
standing Teenager of America (1972 1 ; 

Who's Who Among American Teenagers (1972); National Honor Society 
(1972-3). Subsequently, he earned a M.A. (1981) in fundamental 
measurement, scaling, statistics, and is concurrently completing a second 
M.A. in computer science at the University of Michigan. 

He has done research in the areas of preferential and risky choice, 
evaluation of probability forecasts, and artificial intelligence. 
Examples he has given of work conducted at Honeywell include the 
human-factors design of a highly automated cockpit for next-generation 
helicopters, design of space station maintenance system with an emphasis 
on A1 technologies, and a mlssion planning algorithm for missions with 
multiple objectives under risk. 

5. Jeffrev Beisel, Pensacola, Florida (West Bioomfield, MI) entering 
Ph.D. program in Bioengineering (Prof. Clyde L. Owings, faculty center 
advisor) . 

Jeff was selected for. a fellowship during the winter term, but will be 
unable to start until spring term (May 8) due to other commitments with 
his software di?velopment company. A 1980 graduate of the University of 
Michigan in Civil Engineering (Structures), Jeff ranked 1st in a class of 
94 in Civil Engineering and 13th of a class of 901 in the entire college 
of engineering, graduating summa cum laude with a 3.9 GPA. He had- 
additional undergraduate work at the University of Delaware, Roger 
Williams College, Illinois Institute of Technology, Lawrence Institute clf 
Technology and Michigan Scate University. His focus will be in the area 
of Neuromuscular Transmission and electronic interaction wich the body, 



and will be working in joint medical-engineering programs. Since ieaving 
school Jeff has developed his own company, and has designed an entire 
computer system software package for the construction industry, and 
"ETAKE2" has been sold to Digital Systems of Florida for nationwiae 
marketing. ile expresses strong motivation to coniinue his graduate 
education concentrating in Bioengineering, and his performance to date 
demonstrares that he has an unusual potential. 



APPENDIX G 

FACULTY RESUMES 

A review of faculty qualifications and experience is provided for 

the 1984-1985 Center participating core faculty, They represent a 

unique key to the University of Michigan interdisciplinary 

capabilities. Not. only does each professor represent a different 

academic disciplinre, but most are cross-trained in at least two 

areas, and each has experience as a scientist or pilot for NASA or 

other governmental or industrial organization. Neil Gerl, Project 

Representative at DRDA, is also a former rated Naval Aviator. 

Other faculty with talents unique to this program have provided 

assistamce. In particular, Dr. David J. Anderson (Chairman of the 

Bioengineering Program, and Professor of Electrical and Computer 

Engineering, College of Engineering, and Professor of 

Otorhinolaryngology, Medical School) who has presented a seminar on 

his Space Lab Vestibular experiments and generously advised on 

potential Bioengineering applicants. 

Administrative Assistant is Joan McPherson, who has 16 years 

experierlce at the IJniversity of Michigan in various capacities in 

areas such as Communications, Legal, Research Development and 

Administ:ration, anti as administrative secretary to the Chairman of 

the Depa-rtment of 14echanical Engineering. Her previous 

re~ponsi~bilities included maintenance of annual operating budgets in 

excess of $1 million, work with University publications and 

advertising, and she has worked closely with students. She is the 

only full-time staff member and provides close contact and assistance 

to the students. 



I .  - Richard G. Snyder (B.A., M.A, Ph.D.; Diplomate, ABFA) -- D i  rector 

Professor of Anthrlopology 
Depcatment of Ani.hropology 
Cot I ege of L i tercrture, Science and Arts; 

Resmrch Scientist 
Unitersit y of Michigan Transportation Research Institute 
lnstihrte of Sciencrs and Tecfinology 

The Center program i s  coordinated a n d  directed by Richard 6. Snvder, , 

Professor of Anthropology, Reseurch Scientist, and for some 14 years, .head o f  the 

Biornedica I Department, UMTRi. His background includes Federal government, industry, 

and University experience. 

Fron? 1957-59 he was an Associate Research Engineer at the Appfied Research 

Laboratory, College of Engineering, University of Arizona, concurrent f y advancing to 

Associate Professor of System Engineering (Numcricul Analysis), and serving us a 

Human Factors Consultant in advanced military communications at the Army's 

Elecbonics Proving Grottnd, while finishing his doctorate. From 1960 through 1966, he 

was Chief, Physical Anthropology, Protection and Survival Laboratories, Civil 

Aeromedicnl Research Irutitvte, Federal Aviation Agency, and a research pilot. From 

1966 throlugh 1968 he was Manager, Biomechanics Department, Automotive Safety 

Research (Dffice, Engimaring Staff, Ford Motor Company, md  responsible for directing 

For8s biomedical grants and contract research at various universities. He has also held 

reseatch arqd academic appointments in Systems Engineering or Anthropology at Michigan 

State Univesity and the Universities of Oklahoma, Chicago, Arizona, and Michigan. 

His education inclrxfed premedical studies at Amherst College, various military 

aviation enginering tecihnical schools while in military service, and graduate work at 

Comell Urliversity and t'he University of Arizona, from which he received the degrees 

B.A. (1956,), M.A. (19571, and the first Ph.D. (1959) in Physical Anthropology (Bio- 

Anthropolagy), with a milnor in Zoology. Additional work was done at the Universities of 



Vermont, New Hampshire, Wisconsin, and postdoctoral courses at Ohio State University, 

The Univemity of Michigan, the USAF School of Aerospace Medicine, Tweed Foundation, 

National Association of  medical Examiners, and Princeton UniversityfFord. 

A commercial, military, and qualified production and research test pilot with some 

5,500 flight hours, Dr. Snyder has f l w n  since 1945 in over 70 aircraft models, including 

multi-engiine, seoplana;, helicopterlrotorcraft, jet and prop fighters and heavy 

transports. He flew 100 combat missions in Korea, receiving 10 decorations including the 

DFC and three Air Medczls. In the winters of 1952-53 he flew in project Wigh Flight," a 

pioneering1 effort to fly jet fighters across the N o h  Atlantic, nearly seven years before 

commerciral jet airliners, While with FAA, he owned his own RCAF F-51 Mark IV 

Mustang fighter, in whit$ he won 4th place in the 1964 Transcontinental National Air 

Race, and in 1965 experimentafly modified for an attempt at the world transcontinental 

speed record for propeller aircraft, He has held TOP SECRET and NATO COSMIC 

security c l~ earances; currently SECRET. 

Dr. !inyder has d r o r e d  some 400 scientific publications, reports, and presentations 

on safety, impact traurna, and biomedical areas of aviation and aerospace medicine, 

including the chapter an fqlmpactfl in the NASA Bioastronautics Data Book. He is a 

Fel lw of the Aeroerpclce Medical Association, the American Association for the 

Advancement of Science, the American Anthropological Association, the Explorer's Club 

(having Isi an expeditio~n), and the American Academy of Forensic Sciences. He is an 

Associate Fel lw of the American Institute of Aeronautics and Astronautics, and a 

member of numerous oth~er aviation, medical, and scientific biological societies. He has 

been a U.!;. member of the Aerospace Medical Panel (Biodynamics), Advisory Group for 

Aeronautical Research and Development, NATO, a consultant for NASA, CPSC, USAF, 

USA, USNI, HEW, the IJ.S. Dept. of Justice, and other governmental and industrial 

organizations, and in 1973 was appointed to the Executive Council of CHABA, and in 

1984 to the Committee for Trauma Research, Commission on Life Sciences, Ncrtional 



Academy of Sciences4Jational Research Council. He is a Director and certified 

Diplomate of the American Board of Forensic Anthropology, 

International rtcogrnition as an authority on impact trauma and human tolerance, 

and aviation safety has resulted in wards of the National Safety Council (Award for 

Research in Accident Prc2vmtion) in 1970, the Society of Automotive Engineers (Arch T. 

Colwell Award for Research) in 1973, the Aerospace Medical AssociationfLockheed 

Aircraft Co. (Harry G. Mloseiey Award in Flight Safety) in 1975, and the 1978 Award for 

Professionc31 Excellence by the Life Sciences and Biomedical Engineering Branch, 

Aerospace Medical Asmcicrtion. In 1981 he was awarded the Admiral Luis de Florez 

Flight Safety Award for' noutstanding contributions to aviation safetyn by the Flight 

Safety Fouindation. In 1982 he was recognized by the Society of Automotive Engineers 

for Excellence in Oral Plresentation at the Aerospace Congress, and in 1983 honored for 

his technical contributions to air transport cabin safety. 

Dr. !Snyder has 24 yean experience directing numerous research projects and 

programs, both as a recipient and in technical management of Federal and Industrial 

research. He has taught nine courses in Anthropology and been on 12 doctoral 

dissertatia~ committees in 4 colleges of The University of Michigan. He is presently 

advising onle pre-doctoral student. 

2, - Daniel1 J. Weintraub (A.B., M.A, Ph.D,) Go- D i  rector 

Professor of Psycholl ogy 
Department of Psychology 

and, tiurnan Perfornlona Center 
College of Literature, Science and the Arts 

Strong guidance in human factors area is provided by Danie l  J .  Meintraub 
' 

Professor of Psychology, Department of Psychology, College of Literature, Science and 

the Arts. Professor Weintravb is also a member of the faculty of the Human 



Performcm~ce Center. In college, Dr. Weintraub received a Ncrvy ROTC scholarship, and 

was subsequently a Navy pilot who spent most of active duty years after flight school 

back in the Pensacoia training command as a flight instructor. Service obligation 

completed, he enrolled in graduate school of the University of Illinois, receiving the 

PkD. degree (I 962) in Experimental Psychology with a minor in Mcrthematicai Statistics. 

His initial academic post (1962) was at The University of Michigan and he has been 

there ever since (full pte~fossor since 1970). During the 1975-76 academic year he was a 

visiting research scientisi at the Aerospace Psychology Division of the Naval Aerospace 

Medical Research Labcrratory, NAS Pensamla. Major research projects were an 

exploratory look at the utility of head-up displays, and experiments concerning the 

functional visual f ie ld CYeintraub spent a semester's sabbatical (fall 1980) at the London 

School of Economics cmld Political Science, followed by a National Research Council- 

NASA Research k i ~ u t e s h i p  ( I98 1 - 1983) with the Man-Vehicle Systems Research 

Division, NASA Ames I:Moffett Field, CA). At NASA he carries out experiments 

concerned with head-up displays, which included the monitoring of eye movements and 

eye accommodation (fears). He i s  currently a t  NASA Ames from June - August. 

His primary areas of research interest lie in vision and visual perception. His best- 

knwn research is with geometrical viswl anomalies (Illusions), many of them applicable 

to fiying. He is very interested in viswl problems associated with aerospace 

applicatiors. There are .two reasons for the applied interests. The first is his conviction 

that i f  a researcher cannot apply his academic specialty to the real world, then he should 

worry abor~t whether his work represents merely the playing of scientific games. The 

second reason is that he states he is a "hangw bum''. Being associated with flying and 

flying research is enjoyable. He holds commercial single-engine land instrument ratings, 

and now fl'ies for fun. As an experimental psychologist with major interests in vision and 

visual perc~ption, visual illusions in flying, and humm factors research in head-up 

displays, Professor WeintlPaub plays a major role i n  this program. 



3. - Robert M. H w e  (B.S., A.B., M.S., Ph.D.) Co-Director 

Professor 
Deptatment of Aerospace Engineering 
College of Engineering 

Dr. Fiobert M. H w e  received his B.S. in Electrical Engineering from the California 

Institute of Technology in 1945 while serving in the U.S. Navy. After his separation from 

the Navy he returned to Oberiin College, where in 1947 he received an A.B. in physics. 

In 1947 he! received m M.S. in physics from the University of Michigan and in 1950 a 

PhD. in pliysics from t h s  Massachusetts lnstitute of Technology. At this time he joined 

the faculty of the Depurtment of Aeronautical Engineering (nw called Aerospace 

Engineering) at the University of Michigan as an instructor, rising to the rank of 

Professor ly 1957. 

The early tcssor&t of Dr. Howe at Michigan was primarily in anslog simulation, 

including both hardware and applications. Under US. Air Force sponsorship he was 

involved for many years in research on training-type fiight simulators for aircraft and, 

later, spacecraft. In addition he did extensive work as a consultant for Link Aviation in 

the dewelolpmmt of their initial jet transport simulators. From 1963 to 1968 he served as 

Chairman of lnformaticm and Control Engineering, cn interdepartmental graduate 

program at the University of Michigan. In 1968 he became Chairman of the Department 

of Aerospace Engineeringr, a position he held until 1 983. 

Along with Drs. Parul Fitts and Richard P w  from the Department of Psychology, 

Dr. Howe initiated in 1 967 a NASA-sponsored research program in manual control. Over 

the next eight years this program tumed out many PhD. students in both Psychology and 

Aerospace Engineering, and was responsible for a number of interdepartmental 

seminars. More recently Dr. Howe has been involved in a NASA Ames-sponsored 

program in he1 icopter dynamics and simulation. He currently teaches courses in flight 

dynamics, (guidance and cnntro I, dynamics of real-time digital simulation, and nonlinear 



control systems. His pubblications include over 60 articles in scientific and engineering 

journals a; weil as a book on analog computers. He is a member of Tau Beta Pi, Phi Beta 

Kappa, Sigrma Xi, SCS and AIAA. He holds the grade of Fellw in the IEEE. 

Dr. Howe was t t ~  first national chairman of Simulation Counciis fnc., the 

predecessc~r of the Socie!ty for Computer Simulcrtion (SCS). He served as a member of 

the U.S.A.F. Scientific Advisory Board from 197 1 until 1978, at which time he received 

the MeriP~rioos Civiliai Service Award from the Air Force Chief of Staff for 

noutstandi~q contributiorrs in guidance and control, and flight simulation:' In 1983 he 

received the AIAA deFlorez Training Award for Flight Simulation. He is a past member 

of the Space System Technology Advisory Committee for NASA, and has consulted for 

m y  orga~lzations through the years. He is currently a consultant for Applied Dynamics 

Internatioral and is ctxlirmrn of the Research Advisory Panel for the U.S.A.F. Human 

Resources Laboratory, Ol>erational Training Division. 

Lectrner 
Reseczch Scientist 
Head, Aircraft Research Laboratory 
Department of Aertzspace Engineering 
College of Engineering 

Roger Van Gunst is a member of the Department of Aerospace Engineering staff, 

and heads the Aircraft Research Laboratory. He conducts resem& in the area of applied 

aerodynamics and teache:! a course in aircraft flight test methods. 

Mr. Van Gunst obtained experience in military flight operations as a Navy pilot and 

maintenanc:e officer. This flight experience covered a range of missions from light- 

attack aircraft-carrier operations to training pilots for the South Vietnamese Air Force. 

Following this military experience, Mr. Van Gunst obtained a master's degree in 

aeronauticcll engineering and began flying with Langley Research Center as a research 

pilot. During the eight-year period as a NASA Research Pilot, he was involved with 



research projects assoc:iated with cockpit flight displays for fixed and rotary wing1 

aircraft, pilot. workload studies, simulator analysis of aircraft characteristics ancl 

performar\ce/handling q i~ l l i ty  Studies of aircraft modificutions. 

His background in military and civilian flight operations combined with his 

experienclc in flight and simulator research Studies of operator-system interface 

characteristics and a n e n t  classroom teaching will provide an important ingredient in 

formulating the proposed c u r r i a l u r n  It is envisioned that Mr. Van Gunst will provide an 

important link between the research concepts and their operational evaluation and 

upplicatia~. As with Dr. Weintraub, his experience with NASA will prove especially 

importunt in providing guidance towards NASA's needs and objectives. His background is 

particvlarly significant for the man-machine interface and cockpit display subjects which 

a re  two primary subject areas addressed in the Center of Excet lence program. 

5, - Dev S. Kochhar (B. Tech. (Hans.) M.E, M.A.Sc,,PhD.) 

Associate Pmfesso~r 
1ndu:rfrial a d  Operations Engineering 
College of Enginwring. 

Dev S. Kochhar received a B,Tech. (Hons.) degree in Mechanical Engineering from 

I.l.T.Kharcrgpur, and the M.A.Sc, and PhD. degrees in S y s t e m  Design from the 

University of Waterloo in Canada. He is Associate Professor of Industrial and Operations 

Engineering in the College of Engineering, His principal research effort for the past 12 

years has been in invetstigating. the role and function of humans as components of 

complex systems in industry, manufacturing and air and road transportation. A special 

emphasis t~os been t o  understand the unique significance of visual m d  perceptual factors 

in the  acquisition and pra~cessing of information, and haw this affects equipment design. 

He has been the  priincipal or co-investigator on projects for the Air Force Office of 

Scientific iresearch, the  National Institute for Handicapped Research, the Departments of 

Transportation, Civil Aviation, Health and Welfare, and the  National Science and 



Engineerirtg Research C:ouncil, Other sponsors have included various State Research 

Councils and industry including the Monsanto Co., Firestone Tire and Rubber Co., Kaiser 

Aluminum and Chemicai' Co, Burroughs, Michigan Bell, ITT, Ford, UTDC, and the U.S. 

Departmerlt of Labor. These efforts are reflected in some 45 technical papers and 

reports. Topics covered have included human performance in office and industrial 

environments, job and work piace &sign, human mad7im interaction and interface 

design, and the unique performance of special populations. The research most relevant 

to the NASA grant is the work done on the performance of monocular pilots (see 

Aerospace Medicine, 49(!i), 698-706, 1978). 

Dr. i<ochhar joinecl The University of Michigan in 1980, after serving in a similar 

capacity i ~ n  Canada, Hs is a Senior Member of the Institute of Industtial Engineers, 

Society of Manufoctwirrg Engineers, Member of the Human Factors Society, IEEE 

System hdan and C yberrnttics Group, Rehabilitation Engineering Society of North 

America, and the Ope~rations Research Society of America, He is a registered 

professiorrcll engineer (On~tario). 

Assistant Professor of Indusbiai Hygiene 
Department of hiironmental and Industrial Health 
Schad of Public Health 

and F'aculty, Center for Ergonomics 

Thorrras J. Armstrong received a B.S.E. in Aerospace Engineering in 197 1, a M.P.H. 

in Industrial Health in 1972, and a Ph.D. in lndustrial Health and Industrial & Operations 

Engineering in 1976, all from The University of Michigan. Dr. Armstrong is an Assistant 

Professor of lndustrial Health in the School of Public Health were he teaches industrial 

hygiene, engineering and ergonomics. He is also on the staff of the Center for 

Ergonomics. 



His rnajor research interests include evaluation and control of physical stresses in 

the work place. His current work includes study of repetitive trauma disorders, 

procedures for analysis of physical work stresses, design of hand tools, and emergency 

egress froiv business aircraft. Dr. Armstrong also has a strong aviation background, 

having been a commercial pit ot and C.F.I. 

Dr. Armstrong is a member of the American Industrial Hygiene Association, 

American Institute of Industrial Engineers, and American Biomecttmics Society. 

7. ClydtsL. Owincrs (Bas, M.D., PhJ).) 

Assoc:iate Professor of Electrical and Computer Engineering 
Department of Electrical and Computer Engineering 
Co l l ege of Engineering; 

Associate Professor of Pediatrics and Communicable Diseases 
Depar tmt  of Pediatrics and Communicable Diseases 
University of Michigan Medical School; . 

Associate Research Scientist 
Unive!rsity of Michigan Transportat ion Research Institute 
Institute of Science and Technology 

Dr. Clyde Owings, ca Associate Professor of Electrical and Computer Engineering, 

also holds joint appointments in the Medical School, UMTRI, thus can provide unusual 

interdisciplinary insight to this program. He also is a former pilot and USAF medical 

officer. 

He 1:; a member of the Acoustical Society of America, American Medical 

Association, Biomedical Engineering Society, lnstitute of Electrical and Electronic 

Engineers and Sigma Xi. He serves as a student counseior in Bioengineering, member of 

the Media31 and Hospital Quality Assurance Committee, and on various other 

committees8. He is a Director of the Professional Standards Review Organization and on 

the Board of Directors, Institute of Electrical and Electronic Engineers, Southeast 

Michigan Section. He has research experience directing or co-directing several major 

studies for the U.S. Consirmer Product Safety Commission, and is author of a number of 

medical ancl engineering papers and presentations. 

E l  0 



Dr, Owings cvrrently teaches in , both the Medical School and College of 

~ngineering. Of particular importance to the prqposed program is his course or, 

'*Biomedical Instrumentc~tion and Design1! taught as Bioengineering 472 and Electrical cmcl 

Computer Engineering 472. 

8 . - Parl A. Green (B.S., M.S.E., A.M., Ph.D.*) 

Assistant Researctr Scientist 
H u n m  Factors Division, UMTRI 

Adjinct Assistant IPmfessor in Industrial and Operations Engineering 
Department of Industrial and Operations Engineering 
College of Enginering 

Dr. Green holds joint appointments as an Assistant Research Scientist in Human 

Facton, UMTRI, and teaches as an Adjunct Assistctnt Professor in Industrial and 

Operations Engineering. tie is responsible for teaching the undergraduate h u m  factors 

laboratory course and CI course for seniors and groduate students on human factors in 

computer systems. He 'is the first Michigan recipi;nt of a joint doctoral degree in 

Psychology and lndustricd and Operations Engineering, and thus is representative of the 

interdisciplinary approach which we hope to develop in the Center of Excellence training 

program 

Dr. Green currently is the past Chairperson of the Human Factors Society 

Computer Systems Tectnical Group (WS-CSTG), and the present Chair of HFS-CSTG 

Program Committee. His expertise is in design and evaluation of visual displays, 

especially pictoral symbology, design of controls, person-computer interaction, and 

h u m  rncttor performance. With Dr. Richard Pew, he is responsible for organizing and 

teaching The University of Michigan Human Factors summer course. His contributions to  

the Centelr teaching pmgram are especi a1 l y  pertinent. 


