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TRAVEL REPORT:

A YEAR IN THE UNITED STATES

Bengt Mårtensson

Abstract:
I have spent a year as a graduate student at Harvard University. Essentially,
I have been taking courses, some at MIT. After the spring term I attended the
American Control Conference (ACC) in San Diego June 6-8, and vÍsited the
following institutions: Rensellear PolytechnÍc Institute (RPI), $lashington
University in S:t Louis, University of lllinois at Champagne-Urbana, Stanford
University, University of California at Santa Barbara (UCSB). Some
experÍences and tips for future travelers are given. Everything else in life
that is important is commented upon.
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1. Introduction

This travel report covers my stay in the United States September 1983 - June
1984.

I have spent the academic year 1983 - 1984 in Cambridge, Massachusetts, as a
graduate student at Harvard University. Essentially, I have been taking
courses. I have also been taking courses at Massachusetts Institute of
Technology.

After the spring term I left Cambridge for a long travel through the whole
continent. I attended the American Control Conference (ACC) in San Diego
June 6-8, and visited a number of different institutions: Rensellear
Polytechnic Institute (RPI) in Troy, New York, Washington University in S:t
Louis, University of Illinois at Champaigne-Urbana, Stanford University, and
University of California at Santa Barbara (UCSB).

This travel report serves several different purposes. First, it is a report to
the institutions which have supported me with scholarships, mentioned at the
end of this section. Secondly, it is a report to the department of Automatic
Control in Lund. I have also included a number of experiences and tips which
hopefully can be of value for future travelers. Finally, I have not been able
to resist the temptation to include somments on a number of things that has
made life a little less pleasant than it could be.

The report is organized in the following manner: In the next two sections my
experiences from Harvard and MIT are reported, from essentÍally an academic
point of view. The following sections describe my stay at the different
institutions I visited. The ACC-conference is dealt with in section 8. My
personal comments and feelings have been soncentrated to section 10 and 11.
The latter is hoped to contain information pertinent to future travelers. Two
appendices contain a listing of the courses I have been taking for credit, and
the program of the ACC-conference.

To make a project like this posslble and rewarding is nothing you can do just
on your own. Unless you have quite a fortune the cost is simply prohibitive,
especially right now with the slightly pervert dollar exchange rate. I am
very grateful to acknowledge the following support: Lund University has
provided me with I'utbildningsbidrag för doktorandert'. It has also covered
travel expênses after leaving Cambridge. I also have received scholarships
and grants from the following institutions: Harvard University (waiver of
tuition fees), The Sweden - America Foundation (30 000 SEK), The Foundation
Blancheflor Boncompagni - LudovisÍ, nee Bildt (25 000 SEK), The Fulbright
Commission (7000 SEK), and 'rlandshövdingen Per Westlins minnesfond'r (2000
SEK).

Money is a necessary' but absolutely not sufficient condition for a rewarding
stay and travel. My advisor at the Department of Automatic Control in Lund,
Prof. KarI Johan Aström, has taken several contacts and written many
introduction letters for me. His encouragement and moral support has been
very valuable for rrêr especially at times when I did not feel very
comfortable at Harvard.

Finally' I have to mention my friend and real adviser at Harvard, Prof. Chris
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L Byrnes. When I meet Chris it was tike if he was the first and only person in
Cambridge who dared to believe in me. We have had many inspiring and
rewarding times together, both inside and outside Harvard. I really hope to
be able to keep a close contaet also in the future.

2. Harvard Universitv

In this section some courses at Harvard, which I have either taken for credit
or audited, wholly or in part, will be described.

Courses with number between 100 - 199 are classÍfied as "for graduates and
undergraduates'r, while courses with number 200 - 299 are "primarily for
graduates". 300 - numbered courses are individual courses of reading or
research for your adviser.

Rooer W. Brockett: Nonlinear Control, ES 209. fall semester 1983

This course was an introduction to the differential geometric approach to
nonlinear control. A global description of a control system on a manifold as a
section of a certain vector bundle was introduced. Questions about nonlinear
controllability and observability was discussed. Lie Algebra methods were
used in the analysis. Input-output descriptions of nonlinear systems by
Volterra series and some results on nonlinear optimal control were covered,
together with what has been known as "linearization by feedback".

On the whole, this was an advanced, very stimulation and mind-widening
course, Ieading up to the frontier of todays knowledge. No book on the
subject exists, and it is a fairly tough task to try to learn the subjest from
the available articles. Roger Brockett is a píoneer in the field, and mastered
the subject superbly. This sourse taught me something that I hardly could
have learned at another place.

During the Christmas break, while I was back in Sweden, I wrote a term paper
"Sampling and Dead-beat Control of Nonlinear Systemstr. I also gave a seminar
at the Department of Automatic Control in Lund on the content of the course.
Copies of the viewgraphs (in Swedish) are available at the Department.

There was no final exam.

Raian Suri: Decision Theorv. ES 201. fall semester 1983

This was a course in optimal decisions under uncertainty. The theory is based
on concepts such as subjective probability, and utility-function, which is a,
eventually subjective, measure which we want to maximize the expected
value of. In a sense, decision theory is stochastic control theory without
dynamics. Kalman filtering and LQG control were covered. The course tried
to cover a very broad scope of applications, both business oriented and more
technisal. The audience was mixed according to this.

The literature used were DeGroot: "Decision Theory" and Raiffa: t'Optimal
Statistical Decisions". For a graduate coursê, I considered the general level
(difficulty level, pace etc.) as surprisingly low. I audited the course.
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Yu-Chi Ho: Optimal Control, ES 202, fall semester 1983

This is sonsidered as Harvards core sourse in control theory. Fundamentals
on elementary linear system theory (concepts like controllabÍlity,
observability, and stability) were covered, together with deterministic
(optimization in function spaces, Euler - Lagrange's and Hamliton - Jacobi -
Bellman's equations) and stochastic optimal control (Kalman filtering and
LQG).

Prof. Ho's ambition was to teach the in principle very demanding material on
variational calculus to students with an absolute minimum of prerequisites
and avoiding rrtechnicalitiestr as much as possible. The book used (Bryson -
Ho: rrApplied Optimal Control') is written in much of the seme spirit. This is a
classical dilemma.

I found the level of the course as very low for a graduate course. I audited
the part that dealt with deterministic optimal control.

Michel Rabin: Theorv of Computation. CS 121. fall semester 1993

This is considered as a core sourse in theoretical computer science. It
covered basic mathematical techniques for computer science (induction
proofs, set theory, 'rdiagonal proofst' etc), finite automata, formal languages,
computability, concept free languages, Turing machines, and introduction to
complexity theory. The book "Elements of the Theory of Computation'r by
Lewis - Papadimitriou was used.

This material is, as far as I know, in Sweden sonsidered as very advanced,
not too useful (at least for practical purposes), and quite hard. This was not
the approach taken here. The difficulty level and the pace were not very
high; e. g. several lestures were spent to explain induction proofs and
elementary set theory. More than 100 students followed the course, most of
which obviously had a very poor mathematical background. But, most
interestingr at Harvard they do teach the computer scientists mathematical
rigor, and they do it at a very early stage!

I audited the course.

Chris I^ B Me cal Tooics in Control Theorr¡ ãn Comouter
Scíence. AM 343. fall semester 1983

This was a reading course I took for Chris Byrnes during the fall semester. I
read papers and books mostly on the subjects of linear system theory. E. g.:
high gain feedback as a compactifisation of the space of finite gaÍns (a
Grassman manifold). Geometric methods on the pole placement map (static
output feedback). Algebraic geometry. Almost .â.rB-invariant subspaces.

All this was very stimulating and inspiring for me.
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Roqer W. Brockett: Stochastis Control. ES203, sprinq semester 1984

The course started by introducing stochastic differential equations, driven
by Poisson counters or Wiener processes. Prof. Brockett claimed that just a
short time ago this was considered as "just slightty easier than general
relativity", but nowadays it is not at all that hard. His development was at
least partially new for me, and he (nearly!) succeeded to give the whole
course without ever saying the word "measurable'r!

Stochastis modelljng was covered, both with jump processes and with the
standard linear lto model dx = Ax dt + Bdw; dy = Cx dt + dv.

Then the fun started: Nonlinear estimation and filtering in much of the same
framework as the course in nonlinear control. This was new to me and very
inspiring.

The course ended by deriving LQG-control from the general framework.

I wrote a term paper rrSome Simple Thoughts on a Simple Lie Algebra'r. There
was also a three hour final exam.

Chris I. Bvrnes: Linear Svstems. ES 204. sprinq semester 1984

The course started with some discussion on stability of the system :î = Ax +
Bu, and methods for determining the number of zeros of a polynomial in the
right half plane, leading up to the Hermite - Hurwitz theorem. This is closely
related to the more well known methods by Routh and Hurwitz. Different
representations of a linear system were covered along with geometric
soncepts such as ArB-invarÍant subspaces. Other subjects covered included:
pole placement by state feedback for single input and multi input systems
(Heymann's lemma), pole placement and stabilization of systems depending on
a parameter' pole placement by output feedback, the (possíbly Ínfinite) gain
as a linear subspace, or more precisely as an element in Grass(prm+p). Root
locus for multi input-multi output systems was covered in some detail. The
pole placement map wes analysed using methods of algebraic geometry. The
use of algebraic geometry was also demonstrated is some problems arising
from the analysis of simple power systems.

Adaptive control by output feedback using high-gain feedback methods was
discussed. This arose in a sensê as an application of the root locus results.
Thersimplest example is f = ay * bu; where b > 0 and the controller u = -kx; lt
= y'is used. This was extended to the case where sign b is unknown, see the
Paper by Byrnes and Willems in the proceedings of the sixth international
conference on analysis and optimization of systems, Nice 1984.

This course was Prof. Byrnes pride. His enthusiasm for the material was
absolutely unmistakable. (8. g. it always prevented him from finishing in
time.) It was an excÍting, advanced, reasonably fast paced course which took
the students to the frontier of research on linear system theory. Needless to
say' this was an absolutely unique sourse. Partly because of the advanced
character of the material, I sometimes felt the material slightly unorganized.
Also, I felt the difference in the students prereguisites as a problem.

For this course and/or the eourse dessribed immediately below, I wrote two
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term papers: "Adaptive control as a search problem'r, and t'A Conjecture on
Stability of Linear Time Varying Systems with Application to Adaptive
Control".

There was no final exam.

Chris I. Bvrnes: Mathematical Tooics in Control Theorv and Computer
Science. AM 343. sprino semester 1984

This was a reading course as described above. I read texts on Galois theory
and its applications in linear system theory, systems defined on Banaeh and
Frechet algebras, Pernebo's articles on "generalized polynomials", and its use
in linear, frequency domain control theory. I also did some work on adaptive
control.

Roger Brockett's robotics laboratory

Prof. Brockett has a very strong interest in robotics and the theoretical
problems associated. He has been able to get together a robotics lab with
e. g. a Cartesian robot arm and vision equipment from Automatix, and an
Eclipse MV 10000 mainframe computer from Data General. They want to use
the lab for investigating problems such as robot control, image processing
with applications to control etc.

It will be very interesting to see what will come out of this in the future.
Personally, I consider the lack of professionals to help in handling and
maintenance of the equipment as a problem. I have also some difficulties to
understand their enthusiasm for Fortran, Fortran programming and
programming methodologies common when Fortran was the programming
language. Nowadays so very much more powerful ways of solving problems on
computers exists, e. g. interactive program packages.

3. Massachusetts Institute of Technoloqy

To get from Harvard to MIT on bike takes just 10 minutes (and ice cold nerves
for the Cambridge traffic!). There is a possibility to cross register and take
courses at MIT as a regular student. I have been taking the three courses
listed below, all of which on graduate level.

David Voqan: Introduction to Lie Groups, 18.755. fall semester 1983

This course started with concepts in elementary differential geometry.
Definition, examples and properties of a Lie groups and its associated Lie
Algebra were gÍven. The compact Lfe groups and their classÍfication were
carried out.

No text was used. The final was replaced by homework.
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This course was in a sense e continuation of the one above. Prof. Helgason
followed his book "Differential Geometry, Lie Groups, and Symmetric Spaces"
rather closely. Subject covered included sompact Lie algebras, the structure
theory for semisimple Lie algebras over C, classification of the sÍmple Lie
algebras over C, existence theorem on the exceptional algebras, structure
theory for semisimple Lie algebras over R. The course ended wÍth a short
introduction to representation theory for Lie algebras.

There was homework and no final. We gave a 45 minute seminar each; mine
was entitled I'Líe Algebras in Control Theory".

Michel Athans - Gunter Stein: Multivariable Control Svstems. 6.232. spring
semester 1984

This course covered classical and modern synthesis methods for control
systems, from the MIT horizon. The course started by devoting fairly much
time to standard, classical SISO design, e. g. SISO root locus. Robustness
issues were discussed. Singular values of a matrix, especially a trensfer
function matrix, wes used to formulate robustness criteria, and specify
required performance for multi input - multi output systems. The most
interesting and unique part of the course dealt with what they are calling
LQG/LTR desÍgn. This Ís a wey of using the nice properties of the LQG design
in quite a different way from the "classical'. Prof. Athans stressed heavily
that design methods based on the theory of optimal control should not be
considered as rrthe best controller", but instead it gives us different design
parameters, hopefully easier to tune in order to achieve the desired
performance of our control system.

LQG/LTR uses the same regulator structure as the standard LQG regulator,
and actually contains it as a special case. However, the interpretation of the
noise covariance matrices and the weighting matrices is fundamentally
different from standard LQG.

One of the two possible versions of LQG/LTR, aimed at robustness at the
plant output, works like this: In some way we find a "Kalman filter g_eì¡n" H,
such that the "open toop Kalman filter transfer function" C(sI - A) 'H (in
standard linear systems notation) fulfills the specifications for the open loop
transfer function, e. g. as requirements on the singular values as a function of
the frequency (i. e. for s = it^l). Then we use "cheap controlil ideas, i. e. let
the weighting of the control + 0 in the LQ regulator. If the plant is minimum
phase, the overall open loop transfer funstion will approach the above
designed "open loop Kalman filter transfer functionf' (tfis recovered", which
explains the name LTR, Loop Transfer Recovery). Hence we are considering
the rrnoise covariance matrix" not as something given to us by the problem,
but as a design parameter.

The other version of LQG/LTR is aimed at robustness at the plant input and
interchanges the role of the noise covariance and weighting matrices, cheap
control and ttaccurate measurementsrr.

On the whole, the problem of design of multivariable control system is very
much the problem of how to in a "smart" way reduce the very large number of
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degrees of freedom in the controller desÍgn down to a very small number, say
one, two, or at most three, "knobs" which have easy interpretations, and are
easy to tune. LQG/LTR is an interesting attempt, which is said to do very
well in practical applications. It tends to give a fairly high order controller,
especially if we have introduced integrators in the loop. Prof. Athans
stressed that, provided that it is computationally possible, it is better to do
the design on the full model, end up with a very high order regulator, and
then simplify the regulator, than to do the design on a simptified model.

Despite the two names in the heading, this was essentially Michet Athans' one
man show. The last lecture was given by Prof. Austin Spang.

It is obvious that the control group at MIT have a very close contact with
applications, at least applications that flies in the air. Their perspective on
applications and e. g. on optimal control, described above, did not seem very
novel to me with my background, but it might be more uncommon at some
places in the U. S. (The teaching assistant on the course told me several
times that "it is good for theoreticians like you to learn some practical stuffr'!
Personally, I have the feeling that a randomly picked person involved in
control theory knows exactly one meaning of 'rPIDn, either an algebraic object
or a regulator.)

The course contained a vast amount of homework, mostly computer aided
design' done on the design package Honey-X from Honeywell. Most of it can
be characterized as 'rmore transpiration than inspirationrr. The computer
access' the waÍting for the printouts, and the response times (especially
before 2 am) was a never ending source of irritation. Personally, I felt the
volume of the homework rather prevented me than helped me to learn the
concepts of the course. A large number of students, 40 - 50, followed the
course, many of them from aeronautics - astronautics. This might explain
some of the cook-book feeling the course sometimes geve me. I also
considered the pace on the lectures as rather slow.

We had access to fairly well written class notes. These also contained some
interesting material that was never covered in class.

The final was replaced by the homework.

4. Rensellear Polvtechnic Institute

on May 23 I visÍted Department of Electrical, computer and systems
Engineering at Rensellear Polytechnic Institute in Troy, New York. First I
meet Prof. Dean Frederick, who showed me a very great hospitality, for
which I am very thankful.

I had very interesting dissussions with Prof. Frederick on computer
applications in control theory and computer aided design. I was also showed
several programs developed by his students. There seemed to be an emphasis
on programs for undergraduate education, e. g. to illustrate the concept of
convolution between functions, or the stabilization of an inverted pendulum
on e car.

The same day I also meet Prof. George Saridis, who told me about his work on
"intelligent machinesrr. A basic idea is to build the intelligent machine as a
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hierarchy of several different, interacting layers of inereasing intelligence
and decreasing precision, each of which is trying to optimize its own goals.
He has been working on the viewing of sontrol performanse as an entropy,
claimed to be an integrated theory for intelligent machines. (He told me he
had had some trouble to get that published, because the reviewers sonsidered
it as too enthusiastic!) Prof. Saridis also showed me the robotics laboratory,
where they tried to put some of these ideas into reallity.

It was very interesting for me to meet Prof. Saridis. His enthusiasm and "wild
ideas", which I felt made contact with much of my own thinking, made the talk
very inspiring. The area of intelligent machines etc. is much too
theoretically interesting to be left to theory less Al-people!

5. Washinoton Uni in S:t Louis

On May 28 I left Cambridge "for good" for a, both in time and space, long
travel. At arrival in S¡t Louis I immedÍately felt that I was out of Cambridge:
three students from the Department of System Science and Mathematics meet
me at the airport, and we spent a very nice night in S:t Louis together!

During the time I spent at Washington University, May 29, 31 and June 1, I had
the opportunity to have many long and rewarding talks with several different
people, both professors and students.

Prof. John Zaborsky and some of his students told me about their work on
power systems. I was maybe a bit unprepared for this, but they sure taught
me something about the problems.

Prof. Bijoy Ghosh (who is an ex-student of Chris Byrnes!) and I had several
long and interesting dÍscussions on linear system theory: high-gain feedback
(static and dynamic), adaptive control, stabilization and pole placement of
multimode linear system, topology on the space of linear systems, etc. etc.

Prof. Garng M. Huang told me about his work on controllability of
guantum-mechanical systems. To bring two of the most exciting fields in
which modern, advanced mathematics is used, viz. quantum mechanics and
control theory, together in a synthesis is realty a wild and beautifut idea!

I also had several rewarding talks with students working on application of
feedback linearization to robotics, computational efficiency on real time
optimization in power systems. Unfortunately, several interesting persons at
the department were away during my stay. My three-day stay was clearly
three times as rewarding ag a one-day stay. The "social activities" was
great' and I had a very good time Ín S:t Louis together with all the nise
people at the department, especially Alain Roquet.

6. Universitv of lllinois at Champaiqn-Urbana

On May 30 I visited Coordinated Science Laboratory at University of lllinois.
I had interesting discussions with Prof. Peter Kokotovic and his students. I
got the impression that they had a very interesting, 'rmature", approach to
the relationship between theory and practice (this interplay that I personally
sonsider so fundamental in making control theory to the really fascinating
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subject it is).

I talked with people involved in robust adaptive control, identificatÍon,
thermodynamics, and computer aided design.

7. Stanford Universitv

On June 4 I visited Information Systems Laboratory at Stanford University. I
had an interesting discussion with Prof. Gene Franklin, especially on digital
sontrol. He also showed me their lab, in which most of their PhD theses are
done as projects. It seemed to me as if they had better laboratory resources,
especially access to professional technicians, than at the other places I saw.

The rrgeneric[ PhD project here consists of a task of the type "find a feasible
controller for this funny laboratory process", which could be e. g. a flexible
robot arm or a robot arm attached to a "model space shuttletr evolving in two
spacial dimensions instead of three (i. e. as a hovercraft). If something of
theoretical importanse comes out of it it is nice, but that is not the main
point. This made me a little disappointed.

I can't resist writing it: Stanford has the nicest "soffee house" I have ever
seen on a campus. They even serve wine there!

8. The 1984 American Control Conference in San Dieqo

The ACC conference took place on June 6 - I at Hyatt Islandia Hotel in San
Diego. It feels hard to write anything sensible on a conference like this, with
10 or 11 different sessions going on simultaneously. However, I have some
personal reflections:

I got the impression that remarkably few really new results were presented,
compared to the volume of the talks and the proceedings. Many of the invited
talks seemed to me to be just a (fairly superficial) introduction to something
the speaker had been working on for some time, based on severel years old
results. If you knew something of the speaker and the topic of the talk, it felt
like there was nothing to be gained from listening to the talk.

During the last years the ACC sonference has tried to be more geared
towards industry and applications, and less academic. It seems to me as the
talks under this category often tend to be somewhat of: "We tried to do this
with this microprocessor and it did not work very well. Then we used a faster
microprocessor instead, and it worked beautifully.' ThÍs is probably
important for the people involved in that very area, but it does not seem to
contain very much of universal wisdom.

The session on Friday afternoon on robust adaptive control was interesting.
The subject has been very intensely (and emotionally!) discussed during the
last few years. It can be expected that several in the audience came to
witness great quarels. They got at least partially satisfied.

Some time ago, people came to the conferençes and told that they had been
able to get a certain adaptive algorithm to flip out completely. The tatks now
were actually much more constructive; a general theme was the analysis of



11

The ACC conference

the different ways the adaptive algorithms had flipped out, and proposals of
fixes.

Originally I had planned to travel for a much longer time: two more weeks in
California, visiting Berkeley and Prof. Charles Desoer, University of
Southern California and Prof. Leonard Silverman, Santa Barbara and Prof.
Alan Laub. Then, the 25, I planned to spend a week in New York, visiting
General Electric in Schenectady and Dr. John Cassidy, and Bell Labs. For
different reasons, I had to shorten down the trip and cancel most of these
plans. However, I hope to make these visits in a not too distant future.

9. Universitr¡ of California at Santa Barbara

On June 14 I showed up at Department of Eleetrical and Computer Engineering
at University of California at Santa Barbara, without having told anyone in
advance. I had a nice talk with Prof. Ian Rhodes.

10. Personal experiences and comments on Harvard and Cambridqe

In many respects, taking graduate courses at Harvard differs very much from
what I have been used to in Sweden. A particular course is in general very
intimately connected to a certain professor, who gives "his course" year after
year, unless he is absent that year, in which case that course is not given.
"No" professor with self-respect ever lectures a book somebody else has
written; if he has not (yet?) written a book emerging from the course, no text
is used, or the text is just used as a reference.

It is in general very hard to tell from the course bulletin if a certain course
is an interesting, advanced, unique course, or if it just contains material that
you to a large extent learned at high school. I got the impression that even
on courses that were considered as advanced, the level at the beginning was
often surprÍsingly elementary. Homework assignments for every week are
very common. It Ís sometimes graded, sometimes not. They sometimes seem to
consider it as necessary for developing good working habits among the
students. The common mid-term exams have to be explained in the same way.

Term papers are fairly common and eventually replaces the final exam. The
finals are always three hour written exams, which to me hardly seems to
allow anything more than superficial tests. The only final I took, the one in
stochastic control, was done on a rfwriting deskrr approximately 15 x 15 cm!!

On the whole, the general situation and status for a PhD candidate is
fundamentally different. A PhD candidate is just a student as the
undergraduates, a kid just on his way of becoming an adult. I got the
impression that the theses were done with the student very much like a
[reseerch slavert - the cheapest labor available - for his professor. The
material resources a PhD candidate has access to, even at "big schools" such
as Harvard and MIT, are surprisingly small. Don't ever dream about your own
office until you have your PhD. At Harvard I had a desk, together with
several other students, in a huge room (whieh we called "the dungeon") in the
basement of Pierce Hall. There was one telephone common for three shared
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student offices with approximately 15 students.

Desent computer assess is not at all considered as something obvious, at
least not at Harvard (t'youtll get computer eccess when you need ittr).

To get all the practical things in a laboratory running, even such thÍngs as a
mainframe computer, is generally totally dependent of the graduate students,
with no help from professionals. There are two different reasons for this:
Often it is a resource problem, but most ímportantly, this is most often not
recognized as a problem: it is consÍdered as a part of the training to learn
how to solve practical problems!

As a general impression, I found Cambridge and especially Harvard as a
fairly cold and unfriendly place. I hardly found a single person who told me
that he really enjoyed Harvard University. It seems as if it, and the people
who identify themselves with Harvard, is clearly convinced that this is The
Greatest Universíty on Earth, and the students should be awfully thankful to
be allowed to come to this divine place, just next-doors to God himsetf.

11. Some tips for future travelers

Diplomas etc: The requirements on all the papers you have to send to appty
to an U. S. institution are simply amazing. Apart from this, the translation of
the Swedish diplomas is quite a time consuming task. Lund Institute of
Technology' which is a more than 20 year old institution, still do not know
how to translate its diplomas to English! (At least this was the case last
year.)

Insurances: The health service at Harvard University forces you to take their
"Blue Cross - Blue Shield'r insurance for approximately 300 dollars, unless you
have an approved, U. S based insurance plan. Foreign based insurances are
not accepted. (Does there exist anything relyable outside the U. S.?) It feels
hard to find a justification for this maffia-like behavior (no one ever tried to
do this to me), but future travelers should be aware and find out if their
university shows the same kind of hospitality, before they buy an insurance
in Sweden.

Housinq: The housing situation on many places, e. g. cambridge, is really
tough. If you are planning to start studies to the fall, it is not too early to
start looking for a place to stay in the middle of the spring. Applications for
graduate dormitories at Harvard are due in April. Don't be caught by
surprise!

Bankinq: I have a very bad experience of U. S. banks. Since nothing like the
postal giro exists, you have to have a checking account. These are not very
profitable: Most often they have low interest, high fees and/or minimum
balance. According to my experiences, the u. s. banking system is also
hoplessly inefficient. Find out the best ways of making transfers from funds in
Sweden to bank accounts in the U. S. in advance!

Credit cards: Credit cards are an exception that works fairly well. It is
possible, however not likely, that you can rent a car without one. They also
greatly simplify life if you ever are going to order anything by mail in the
U. S. Mastercard and Visa are accepted on 99.9 % of atl places that accept
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any credit card; American Express is clearly number three. I never had any
problems with using Eurocard as Mastercard. The rest is not very widely
accepted.

Due to several unreasonable delays by the banks, especially Bay Bank in
Cambridge, I have my credÍt cards to thank for the existence of section 4 - 9
in this report.

Appendix 1. Passed courses

Institution/ Course name

Graduate Courses at Harvard Universitv:

Nonlinear Control, ES209
"Asc. Prof. C. I. Byrnes", 4M343
Linear Systems, 8S204
StochastÍe control, 85203
[Ass. Prof. C. I. Byrnes", 4M343

Graduate Courses at Massachusetts Institute of Technoloqv:

Intro. to Lie Groups, 18.755
Intro. to Lie Algebras, 18.745
Multivariable Control Systems, 6.232
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2:3O.3:OO
Opl¡mol Control of o Robol Wilh Obstocles

M. Niv, Rofoel. Hoifo. iSRAELj D. M. Austonder. tJniv.
of Colifornio. Berkeley, CA

3:OO-3:3O
Ihe Configurolion Spoce Approoch lo Robol
Polh Plonn¡ng

W. E. Red. Brighom Young Univ., Provo. U.lj
V. Truong-Coo, lexos A&M Univ.. Coltege Stotion,
TX

3:3O4:OO
An tfficienl Min¡mum.Iime Robot Polh Plonning
Under Reolislic Conslroinls

B. K. Kim ond K. G. Shin, lhe Univ. of Michigon. Ann
Arbor. l\41

4:OO"4:3O
lmpedonce Conlrol: An Approoch lo
Monipulolion

N. Hogon. Mossochusells ¡nslitule ol Technology.
Combridge. MA

4:3O.5:OO
Resolved Molion Adoplive Conlrol lor
M€chonicol Monipulolors

C. S. G. Lee ond B. H. Lee, Univ. of Michigon. Ann
Arbor. Ml

5:OO.5:15
Precise ïro,eclory tollowing lor Robolic
Monipulolors

S. Joyosuriyo, M¡chigon Stole Univ.. Eost Lonsing, Mt;
lvl. A. Zohdy, Ooklond Un¡v. Rochesler. Ml

210

216

222

228

234

238

242

250

I

258

t

280

288

296

304

314

320

t

WEDNESDAY AFTERNOON
June ó,1984

SESSION WPI: Mermoid

MONITORING AND FAULT
DETECTION IN POWER SYSTEMS

Choir: J. Purvionce. Univ. of ldoho. Moscow. lD

2:3O.3:OO
A Fqull Deleclion ond lsololion
Melhodology-fheory ond Appt¡cotion

M. Desoi ond A. Roy. The Chorles Stork Droper
Loborolory, lnc., Combridge, MA

262



Choir:

Co.Choir:

2:3O-3:OO

H. Elliolt, Univ. of Mossochusetfs.
Amhersl. N.4A

H. Koufmon, Rensseloer Polylechn¡c
lnstitute, Troy. NY

A Globolly Stoble Adoplive Algorilhm for
Discrele Time Syslems Wilh Fost Unmodeled
Dynom¡cs

tì. Cristi. Univ. of Michigorì Deorborn. Deorbìorn. Ml

3:OO.3:3O
Assessm€nl ond Appl¡colion ol Adoplive
Conkollers

C. K. Goh ond P. R. Bunn, Ieeside Polvtechnic,
Middlesbrough. Clevelond, ENGLAND

3:3O-3:45
Robusl Adopl¡ve Conlrol

K. S. Norendro ond A. M. Annoswomy. Yole Univ..

New Hoven. Cf

3:45.4:OO
Persislenl Exc¡lolion ¡n Dynom¡col Syslems

K. S. Norendro ond A. M. Annoswomy, Yole Univ,
New Hoven. CI

4:OO.4:3O
Appl¡colion of o Mullivorioble sell'Tuning
Conlroller lo o Powef Plqnl Boilel

M. Amin. G. Y. Mosodo. ond B. F. Womock. Univ of
Iexos, Auslìn.-lX

4:3O.5:OO
A Sell.Tuning Conlroller wilh Mulliple lnpuls in
the Produclion ol Gloss Conloiners

L L. Ayolo, Vitro Tec tideicomiso, Monterey. Nuevo
Leon. MEXICO

SESSION WP3: Regency C

ADAPTIVE CONTROL ÌHEORY
AND APPTICATIONS

3:3O'4:OO (l)
lmporlonce ol Fi€ld lnslrumentotion Colibrolion
lo Ellectivg Reol Time lnv€nlory ond Process
Conlrol

O. Neesbye Honson, Gulf O¡1, Houslon. ÏX

4:OO4:3O (l)
Reol Iime Equipmenl Condilion Diognoslic
Mon¡loring

J. C. F¡lch. Diognelics, lnc.. Tulso, OK

4:3O.5:OO (l)
Alternolives f or lmplemênling Advonced
Control Tèchniques

C. L. Smith. Cecil C. Smith. lnc.. Boton Rouge. LA

5:OO.5:3O (l)
On-Line Anolyzers, Key 1o Effecl¡ve Chemicql
PÌocess Conlrol

M. D. Weiss. Consultonl-Leclurer. Ann Arbor. Ml

SESSION WPs: lslonds B

POtÊ PLACEMENT DESIGN

Choir: B. A. Froncis, Un¡v. of Wolerloo,
Woterloo, Ontorio, CANADA

Co.Choir: F. L. Lewis, Georgio lnslilute of
Technology, Atlonlo, GA

2:3O.3:OO
Conlrol ol O¡l.Whirl by Pole Assignmenl

C. R. Burows ond M. N. Sohinkoyo, Univ. of
Strothclyde, Glosgow, SCOTLAND

3:OO.3:3O
Eigenvolue Speclro qnd Eounds for Cerloln
closses ol Dynomic Syslems Hoving Tree Bond
Grophs

A. Zeid ond R. Rosenberg. Michigon Sfote Un¡v.,

Eost lonsing. MI

3:3O-4:OO
A Resull on lhe Plocemênl ol lnllnile
E¡genvolues in Desctiplor Syslems

K. Ozcolb¡ron ond F. L. Lewis, Georgio lnslitute of
lechnology, Allonto, GA

4:OO.4:3O
Eigênslruclure Assignmenl by Slolg teedbock

M. l-.J Chong, Goodyeor Aerospoce Corp., Akron,
OH

4:3O.4:45
A New Approoch lo lhe Problem of Pole
Assignmenl Through Oulpul Fêodbock

G. E. Sevoston, Rulgers Univ., Piscolowoy, NJ

¡l:45.5:OO
On lhe Concepluol lmplicolions of Some
R€cenl Resulls on Pole Assignmenl

J. Hommer, Cose Western Reserve Univ,,

Clevelond, OH

5:OO.5:15
Design of Oplimql !ow.Sensilivity Conhollers
with Prespecili€d E¡gênvolues: Appl¡cotion lo
Aircrofl l-oterol Molion

N. N. Soriol. Alexondrio Univ.. Alexondrio. EGYPT

384

SESSION WPó: Dolphin

I.ARGË SCALE SYSTEMS AND
MODET REDUCTION

SESSION WP7: Sondp¡per

AIRCRAFT CONTROT
I

I

t

3¡t8

Orgon¡zer ond Choir: M. [. Tron. Boeing Co.
Wichilo. KS

Co.Choir: M. E. Sowon. Wichito Slole Univ.,

Wichifo, KS

2:3O.3:OO (l)
Modêl Order Reducl¡on ol Slochoslic
lnlerconn€cled Systems lor Decenlrolized
Conlrol

A. K. Moholonobis, Lehigh Univ.. Eelhlehem. PAi S. L

Ahson ond R. Prosod. lndion Inst¡tute of
lechnology, INDIA

3:OO-3:30 (l)
Obloining ReducedOrder Slochoslic Models

R. J. Voccoro. Univ. of Rhode lslond, Kingslon. Rl

3:3O-4:OO (l)
A Gen€rolizolion of lhe Cov€r Algorilhm for
Conlroll€r Reducl¡on

A. Yousuff, Drexel Univ.. Philodelphio, PA

4:OO4:15 (l)
On lhe Eigènvolue Plocemenl ol Discrele-Î¡me
Syslèms w¡lh Slow ond Fosl Modes

D. Shoh ond M. E. Sowon. Wichito Slole Univ.,
Wichilo, KS; lvl. T. Tron. Eoeing CÕ., Wichilo, KS

4:15.4:30 (l)
Decoupling of Lorgê Scol€ Systems

D. Shoh ond M. E. Sowon, Wichilo Slote Un¡v.,
Wichìlo, KS; M. l, Tron. Boeing Co., Wichilo, KS

4:3O.5:OO (l)
Des¡gn ol Decoupled l"ongiludinol Flighl
Control Lqws Ul¡lizlng E¡gensysl€m Assignment

K. M. Sobel ond E. Y. Shopiro, Lockheed Colifornìo
Co., Burbonk, CA

5:OO.5:30 (l)
Adoplive Conlrol Techn¡ques lor o Closs ol
torge.Scole Systems

P. loonnou ond M. DePonte, Jr., Univ, of Southern
Californio, Los Angeles, CA

Choir: D. Andrisoni. ll. PurcJue ljniv. Wesl
Lofoyelle, lN

Co.Choir: T. Sodeghi. Foirchild llepubtic Co.
Formingdole. NY

2:3O.3:OO
Adoptive Correclive Alignmenl lor o
Corouseling Slropdown INS

C. Johnson. Delco Syslems Operalions. Sonlo
Borboro. CA

3:OO.3:3O
A Likel¡hood Funclion Method for Muttiple
Aircroll Moneuver lrocking

A. W. Woren. Boeing Compuler Servjces Co
lukwilo. WA

3:30{:OO
Selecl¡on ol Slow ond Fosl Vor¡obles ¡n Threê.
Dimension Flighl Dynom¡cs

M. E. Ardemo ond N. Rojon. NASA Ames Reseorch
Cenier, Moffelt tield. CA

4:OO.4:3O
A Modern Conlrol Approoch to lnerliol
lnslrumenl Coplure Loop Design

J. Moore. Delco Syslems Operotions. Sonlo
Borboro. CA

4:3O.5:OO
Dêsign ol o Pilch Or¡enlol¡on Conlrol Syslem for
Aircrolt Control in Sloll Region

M. M. Kulkorni ond V. N Joshi. lndion Insliiute Õf
Technology, Bomboy. INDIA

5:OO'5:15
Oplimol Nonlineor BIT Conlrol in o CLOS
Guidoncê System

D. J. Roddy ond G. W. kwin. Queens Univ. of Belfost,
Belfosl. N. IRELAND

323

329

333

33ó

339

t

I 85ó

4t5

428

423

354

3óO

3óó

372

370

38r

t

387

393

397

399

40r

403

409

434

SESSION WP4: lslonds A

REAL TIME CONTROL OF PROCESSES

Orgonizer ond Cho¡f: N. D. Holder, GA
Technologies, Son Diego, CA

Co.Choir: J. Mortinez-Loro, GA Technologies, Son

Diego, CA

2:30-3:OO (l)
Proc€ss Conlrol in lhe Pqper lnduslry

L. Adler, lnternolionol Poper Co., Tuxedo Pork. NY

3:OO-3:30 (l)
Conved lo Microprocessor conl¡ols wilhoul
Shutt¡n9 Down

G. Melrose. Morothon Oil, Findloy, OH

440

SESSION \ryP8: Seogull

SERVOMECHANISMS AND MACHINE
toot coNTRor

Choir: T. M. Drzewiecki. Science ond
ïechnology Associotes, Arlinglon. VA

Co€hoit: P. Houpf, Mossochuselts lnstitute of
Technology, Combridge. MA

2:3O.3:OO
An Adoplive Conlrol of on Eleclro.Hydroul¡c
Posilion Conlrol Syslem

M. M. Kulkorni, D. B. Trivedi. ond J. Chondrosekhor
lndion lnsiitute of lechnology. Bomboy. INDtA

3:OO.3:3O
Digilol Control Algorilhms lor Eleclrohydroulic
Mochine lool teed Drive Servomechonisms

K. Srinivoson ond C. Dogon. Ohio Slole tiniv.,
Columbus, OH

443

449



3:3O.4:OO
Normol Mod€s in Hydroulic Lines

M Lebrun, LN.SA.. Villeurbonne. FRANCE

4:OO.4:30
On the Dev€lopmenl of o Modifled On'Olf
Controller for Pneumolic Servo Mechonisms

L Lun. H. S. Cho. ond C. W. Ler.. Koreo Advonced
Inslitule of Science ond ìechriology. Seoul, KORFA

4:3O.5:OO
Simulot¡on ond D¡screle Time Modeling ol
Mochine Tool Feed Oriv€ Dynom¡cs

P. K. Kulkorni. K. Srinivoson. ond W. C. Johnson, Ohio
Stole Univ.. Columbus. OH

5:OO.5:15
Mochine Tool Adoptive Conlrol

L. K. Louderbough ond A. G. Ulsoy. Univ. of
N/'lichigon, Ann Arbor. Ml

SESSION WPIO: Morlin

PROCESS MODEL-BASED CONÍ ROL
AND ANAIYSIS

Orgon¡zgr ond Cholr: L. D. Durbin. Texos A&M Univ,
College Stolion, TX

Co€hoi¡: l;1. N. Korim. Colorodo Slote Univ., Fort
Collins. CO

2:30-3:OO (l)
Condilionolly Sloble Tuning wllh Pl qnd PID

Conl¡ollers on Common Processes 512
J, P. Getry, The Foxboro Co.. Foxboro, MA

3:OO-3:30 (l)
A Sludy ol Pole Plocêmenl in lineor Conlrol
Design 518

L. S. Tung. Monsonlo Co., St. Louis. MOi T. F. Edgor,
Univ. of Texos, Austin, TX

3:3O.4:OO (l)
A Generol Purpose Dig¡lol Conlrol Algorilhm 524

F. Tu ond J. Tsing, Meosurex Corp.. Cuperlìno, CA

4:OO4:30 (l)
conlrol sensiliv¡ty lo Process voriolion 528

T. Krous. The Foxboro Co., Foxboro, MA

4:3O'5:OO (l)
Slobilily of lhe Dohlin Dig¡lol Conlroller in lhe
Pr€sence of Deodtime Voriolions 53ó

J. M. Vondeursen ond J. A. Peperslroele.
Kotholieke Univ. of Leuven, Heverlee, BELGIU\4

5:OO.5:3O (l)
S¡mulol¡on Sludy ol Adopliv€ F¡rsl Ordor wilh
Deodtime Compensolors 543

L. D. Durbin. Texos A&M Univ., College Slofion, TX

SESSION WPll: Penlhouse Su¡te
(ol top of highrise Torver)

APPLICATIONS OI MULTIVALUED LOGIC

Orgonizer ond Choir: E. Sonchez, Univ of Morseille.
FRANCE

Cochoir: E. H. Ruspini, Hewlell Pockord Lob., Polo
Allo, CA

2:3O.3:OO (l)
A Surv€y of Uncertolnty Meosures: Slruclures
ond Applicolions

H. T. Nguyen, New N/exico Slole Univ., Los Cruces,
NM

3:OO.3:3O (l)
combinol¡on of Non Dislincl Evidenc€s

P. Smels. Brussels Univ., BELGIUM

3:30.4:OO (l)
Klein Groups in f uzzy lnlerence

L B. Turksen, Univ. of Toronto, OnlÕr¡o, CANADA

4:OO-4:30 (l)
Meosures ol tuzziness ond Seporollng Power in
Ecolog¡col Sompling Problems

C. Dujê1. INSA, Villeurbonne, FRANCE

4:3O.5:OO (l)
An Approoch lo Trulh Funclionol Modificolion

R. R. Yoger. lono College, New Rochelle. NV

5;OO-5:30 (l)
On lhe Comb¡nolion ol tuzzy Quonliliers in
Nolurol !onguoges

E. Sonchez. Un¡v. of Morse¡lle. FRANCE

WEDNESDAY EVENING
June ó, ì984

SESSION WEI: lslonds A

MICROPROCESSOR IMPTEMENTATION OF
REAL IIME CONTROL SYSÍEMS USING

HIGH ORDER LANGUAGES

Orgonizer ond Choir: W. Merill, NASA Lewis
Reseorch Cenler, Clevelond,
OH

Co.Cho¡r: P. K. Houpl, Mossochusells lnstilule of
Technology, Combridge. MA

7:OO-7:15 P.M. (l)
A Progromming Longuoge for R€ol-T¡me
Aulomolive Conlrol Appl¡colions 57O

E. Nelson, Ford Molor Co., Deorborn, Ml

7:15-7:30 P.M. (l)
A Reol.lime Forlron lmplemenlol¡on ol o Sensol
Foilurê Doleclion lsololion ond
Accommodolion Algorilhm 572

J. Deloof, NASA Lewis ReseÕrch Cenler,
Cìevelond. OH

7:3O.7:45 P.M. (l)
PLM lmplementotion of q Mulliple Closed.loop
Conlrol Slrol€gy lo¡ o M¡croprocessor-
Conholled Respirolor 574

K. Behbehoni, Eennett Medicol Equipment, Los
Angeles, CA

7:45-8:OO P.M. (l)
The Use of High Order Longuoges in
Mlcroprocêssor Bosêd Syslems l9O3

T. F. Westerme¡er ond H. E. Honsen. l\4cDonnell
Douglos Corp., St, Louis. MO

8:OO.8:.l5 P.M. (t)
Piclur€s to PROM t

A. Klein, Homilfon Stondord, Windsor Locks, CT

0:15.8:30 P.M. (t)
Applicotion of q High Order Longuoge lo on
Aulomollve Microprocessor t

D. DeWoord, Ford Aerospoce ond
Communicotions, Newport Beoch, CA

8:3O.9:OO P.M.
Ponel Discuss¡on

Ponelisls: Session Aulhors

SESSION WE2: lslonds B

CONTROL ENGINEERING FOR
EN ERGY CONSERVATION, 197 4.1994

458

4ó8

474

482

5ót

5óó

SESSION WP9: Penguin

STOCHASTIC SYSTEMS

Coorgon¡zers: A. KÕyo. Univ. Õf Akron. AkrÕn, OHj
L. Roslog¡. Meosurex Corp,
Cuperlino. CA

Choir: l. Stout. Profimolics. Ihousond Ooks.
CA

Co-Choir: L. Rostogi, Meosurex Corp.. Cuperlino.
CA

7:OO-7:15 P.M. (l)
The Elfecl of Energy Cr¡sis on lechnology: Ihe
Role ol Conlrol Engineer¡ng

A. Koyo. Univ. Õf Akron. Akron, OH

7:15.7:3O P.M. (l)
Sensors ond Conkols for Sleel lnduslry-A
Deporlmenl ol Energy View

J. C. Fulton, U.S. Depl. of Energy. Woshinglon. DC

7:3O.7:45 P.M. (l)
Conhol Engineering ond Inergy Conservol¡on:
An Exomple Proiect of how Both Disciplinês Con
Coexisl

S. E. Hunt. St. Regis Corp.. West Nyock. Ny

7:45-8:OO P.M. (l)
tlooling Sel Poinls for Conserving Energy in
Compressor Syslems

J. Brushwood, EPRI, Polo AIto. CA

8:OO.E:15 P.M. (l)
An Experience wilh Dynomic Simulolion of on
lnduslriol Sleom Syslem

l Sfout, Prof¡mol¡õs, Thousond Ooks. CA

8:15.8:30 P.M. (l)
Energy Conservolion Ellorls ol lnlond Sleet
Compony

S. P. Arethos, lnlond Steet Co., Eost Chicogo. lN

8:3O-9:OO P.M.
Ponel Discussion

Ponelisls: Session Aulhors

577

1862

579

t

581

583

Choir:

Co.Choir:

2:3O.3:OO

A. H. Hoddod, Georgio lnstilule of
Technology. Atlonto, GA
A. Hourie. GERAD. Monlreol. Quebec.
CANADA

Dislribuled Asynchronous Delerminisl¡c ond
Stochostic Grodienl Oplimizotion Algorilhms

J. N. lsitsiklis. Berkeley. CA: D. P. Berlsekos ond
M Athons. LIDS, Mossochusells lnslitute of
Technology. Combridge. MA

3:OO'3:3O
Control Elforl Considerolions in th€ Slobll¡zolion
of Uncerloin Dynom¡col Systems

l. R. Petersen ond B. R. Bormish. Univ. of Rochester.
Rochesler. NY

3:3O.4:OO
Minimol Order Estimolion ol Mulllvor¡oble
Conlinuous T¡m€ Slochostic L¡neor Syslems

Y Borom ond U. Shoked. Tel-Aviv Univ.. ISRAEL

4:OO.4:15
Optimol Conlrol ol Jump'Lineor Goussion
Syslems

B E. Griffilhs. Reoding. MA

4:15.¿l:30
Slochqslic Conlrol wilh Seotching for o
Rondomly Moving lorgel

A Ohsumi. KyotÕ lnslitute of lechnology. Kyoto.

JAPAN

4:3O.5:OO
Mechonicol Pulp Relinsr fronsfer tunclion
ldenlilicolion, o Slochoslic Approoch

M H. Zond. Colifornio Slote Univ., Socromento, CA;
S. M. Wu. Univ. of Wisconsin'Mod¡son, Modison, Wl

484

a96

t

490

500

549

554

55ó505



THURSDAY MORNING
June 7,1984

SESSION TAI: Mermoid
MUTTITARGET TRACKING

SESSION TA2: Regency B

ROBOT AND MANIPUTATOR DYNAMICS
SESSION ï44: lslonds A

PREDICTIVE CONIRO[: FURTHER

THIORY AND APPLICATIONS TO

CHEMICAL PROCESS CONTROL

9:3O-lO:OO (l)
A Perspeclive on lhe Use ol Semi.lnfinite
Oplim¡zotion in Conlrol System Design

E Polok. Univ. of Colifornro. llerkelev. C/\

lO:OO.lO:3O (l)
Design ol Nonlineor Multivorioble teedbock
Conlrols by Totol Synlhes¡s

J 1.. Peczkowski Bendrx Ltrerg¡, Ccnler Solllir ßcrr(l
lN; M. K. Soin. Nolre Doßre Univ. Nolre ll'ornÊ l'.j

ìO:3O.ll:OO (l)
A teedbock Iheory of Two.Degree'Of Freedom
Oplimol wiener.Hopf Design

J .1. Bongiorno. Jr ond D C Youlo, l)olyleclìnrc
lnslitule of New York Fornìrng.Jole ¡JY

ì l:OO.l l:3O
Ponêl Discussion:

Ponelisls: C. A. Desoer. Chor; lhe oulhorsr plus

E. tsristol, Foxboro Co. toxboro. MA. lj L

Gustofson, Aerospoce Corp los Arìg{'las C,\

Orgonizer ond Choir: C. y. Chong. Advonced
lnformotion ond Decìsion
Syslems. Mountoin View. CA

Orgonizer ond Co.Choir: y. Bor-Shotom. Univ. of
ConnecÌicut. Storrs. Cl

0:3O.9:OO (l)
An Approoch to lhe Iorget Doto Associolion
Problem Us¡ng Subieclive ond Slotisricol
lnlormolion

I R. Goodmon, Novol Oceons Syslems Center, Son
Diego. CA

9:OO.9:3O (l)
[ocolizotion of Mulliple Ìorgels from Doppter
Meosutements

I triedlonder ond J. O. Smith. Systems Conlrol
lechnology. lnc.. Poto Atto. CA

9:30-lO:OO (l)
Hierorchicol Muttitorget Irocking ond
Clossilicotion-A Boyesion Approoch

C. Y Chong ond S. Mori. Advonced lnformotion
ond Decision Systems, Mountcin View. CA

lO:OO.lO:3O (l)
Trock Segmenl Associolion with o Dislribuled
tield of Sensors

J Arno¡d ond R Mucci. Boll. Beronek ond Newmon.
lnc.. Combr¡dge. MA: y. Bor-Shotom, Univ. of
Connecticut. Stors. Cf

lO:3O-ll:OO (l)
A Irocking 

^lgorilhm 
lor Dense Iorget

Environmenls
C. B. Chong. K. P Dunn. ond L C. youens.
Mossochusetts lnst¡tule of Technology-Lincoln Lob.
Lex¡ngton. MA

ll:OO.ll:30 (l)
Adoptive Delection Ihreshold Oplimizolion lor
Trock¡ng ¡n Cluller

S. Gelfond. Mossochuseils lnsfitute of Technotogy,
Combridge, MA; T. E. Fortmonn, Bolt. Beronek ond
Newmon, lnc.. Combridge. MA; V Bor-Sholom, Univ.
of Connecticul, Stors. Ct

Choir:

Co.Choir:

8:3O.9:OO
A Fosl Compulolionol Scheme lor Dynomic
Conlrol ol Monipulolors

D. T. Horok, Bendix Advonced lechno¡ogy Center
Columbio, MD

9:OO.9:3O
Dynomic Simulotion of o flex¡ble Robol Arm
ond Conlrollet

N. G. Cholhoub ond A. G. Utsoy. Univ. of ¡vlichigon.
Ann Arbor. Ml

9:3O.lO:OO
Automolic Dynom¡cs S¡mplificotion for Robol
Monipulolors

C. S. Lin ond P.-R. Chong. tnslitute of lnformofion
Science. loipei. foiwon. Rep. of CHINA

SESSION TA3: Regency C

INDUSTRIAI PROCESS CONIROI.

H. Asodo. Mossochusefis lnstitute of
Technology. Combìr¡dge. MA
A. G. Ulsoy. Univ. of Michigon. Ann
Arbor, Ml

Orgqn¡zer ond Choi¡: A. ol-Shoikh, Meosurex Corp.,
Cuperlino, CA

Co'Choir: L. Rostogi, Meosurex Corp. Cupefjno,
CA

8:30.9:OO (l)
Compuleri¿ed Energy Monogemenl in on
lnlegrol€d Steel Plonl

R. J. Stork. Armco. lnc., M¡ddletown. OH

9:OO.9:3O (l)
ïhe Applicotion of Dynomic process Models lo
lhe On.Line Supervisory Control ol lhe Komyr
Digesler

Y. L. Sidrok, L. F. Albr¡ght, ond f. J. Wiilioms, purdue
Unjv.. Wesl Lofoyelle. tN

9:30'lO:OO (l)
Applicolions ol Reol.t¡me lnterocl¡ve Grophics

C. Wells, Cad Trok Corp., Sunnyvole. CA

lO:OO-lO:3O (l)
New Operolionol Principtes lor Mulli.Computor
Conlrol Envitonmenl

D. J. Domsker, Domsker Consulting Services. lnc.,
New Yôrk, NY

Orgonizer ond Cho¡r: J. G Reid. Systems Conlrol
lechnology. lnc.. Doylon. OH

Co.Choir: O A. Asbjornsen. Univ of Houstoo.
Houslon. TX

8:3O.9;OO (l)
lmplicolions ol lnlernol Model Conlrol for PID

Conlrollers
M. Morori ond S. Skogeslocl. Colifornio lnsliiute of
Technology. Posoderìo. CA; D F Rivero. Universily
of WiscÕnsin. Modison. Wl

9:OO.9:3O (l)
teed Forword Predicl¡ve ond Adoplive Conlrol
þy lhe Dynom¡c Molrix

O. A Asbjornsen. Univ. of l'louslon. Housfon, TXi

C. R. Culler. Shell Oil Co. llouslon. tX

9:30.lO:OO (l)
A Lineor Progromming Approoch lo Conslroined
Mull¡vor¡oble Conlrol

C. Brosilow, G. Q. Zhoo, ond K. C. Roo. Cose
Western [Jnìv.. Clevelond. OH

lO:OO-lO:3O (l)
Ouodrolic Progromming Solulion of Dynomic
Molrix Conlrol (ADMC)

C. E. Gorcio. A. M. Morshedi. ond T. J. tilzpotrick,
Shell Development. Houslon. TX

lO:3O.ll:OO (l)
IDCOM Hierorchlol Conlrol ol on Oil Refinery
Reoclor

G. Morl¡n. Set Poìnt. Inc.. llouslon, TX

ll:OO.ll:3O (l)
Model Algorithm¡c Conlrol ol o Nonlineor Thteo'
Phose Eleclric Arc turnoce

P. B. Usoro ond R. K. Mehro, Scientific Syslems. Inc.,

Combridge, MA

SESSION TAó: Dolph¡n

CONIROT EXPERIMENT FOR

FIEXIBLE STRUCTURES

Orgonizer ond Choir: J. N. -Juong. NASA Lr¡f?C.

ilonrplon. VA
Co.Choir: R. N Longmon. Cohrmbio Unir¡. Lleiv

York, NY

8:3O.9:OO (l)
ldentificolion of lhe Dynom¡cs ol o Two'
Dimensionol Grid Structure Using Leosl Squore
Lollice F¡llers

R C Monlgomery ond N. Sundorojon. NASA LofìC
Homflfon. VA

9:OO.9:30 (l)
Exocl Nonlineor Commond Generolion ond
Trock¡ng for Robol Mon¡pulolors ond Spocecroft
Slewing Moneuvers

T. A. W. Dwyer ond G. K t. Lee, Colorodo Sl(llrl
Univ., Forl Collins. CO

9:3O.lO:OO (l)
Slruclurol Concepls for Precision Conlrol in
Lorgê tlexible Spoce Syslems

H. florcrow. G. Morosow. N/orlin Morietlo
Aerospoce. Denver. CO; I lìogers. AFWAI. Wright'
Polle.son, C)l1

ìg:OO-lO:3O (l)
An Exper¡menl lo Demonslrole Aclive ond
Possive Conlrol of o Flexible Slruclure

C. S. Mojor ond R. Gluck. IRW Spoce oncj
lechnology. Reclondo Beoch. CA

lO:3O.ll:OO (l)
Demonslrolion ond Vol¡dolion of Closed'toop
Slruclurol Dynomics ond Control

J. R. Sesok. Generol Dynomics, San Diego. CA

7A4

7to
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ó88

ó98
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ó3r
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667

t

ó75

679

587

593

599
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ót3

ór9

t

ó38

644

ó50
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SESSION TA5: lslonds B

DESIGN OF MULTIVARIABTE SYSIEMS

Orgonizer ond Choit: C. A. Desoer, Univ. of
ColifÕrnio. Berkeley. CA

Co.Cho¡r: M. Alhons, Mossochusetts lnstilule of
Technology. Combridge, tvlA

8:30-9:OO (l)
Th6 tOG/LfR Mull¡vorioble Conlrol Syslem
Design Melhod

M. Alhons Õnd G. Slein. Mossochusetls lnslilule of
lechnology. Combridge, MA

9:OO-9:3O (l)
Hæ Melhods in Oplimol Dêsign

G, Zomes. l\/lccìll Univ., Montreol, Suebec.
CANADA

I

t



ll:OO.ll:30
Ponel Discussion: tuture Spoce Slruclure ond
Control Experimenls

Moderolor: L D. Pinson, NASA-LoRC. Hamplon. VA

SESSION TA7: Sondpiper
MISSILE GUIDANCE AND

CONTROI. SYSTEMS

Orgonizer ond Choir: C F Lin. Boeing Mitilory
Airplone Co.. SeÕtfle. WA

Orgonizer ond Co.Choir: W il. Giibert. Morlin
Mûriello Corp. O¡londc.
t,L

8:3O.9:OO (l)
How Aulopoint Requ¡remenls Conslroin lhe
Aerodynom¡c Dêsign of Homing Missiles 716

Ê W. Neslrne ond M L tlesline. Qcylheon Co,
li.--dford. MA

9:OO.9:3O (l)
Requi¡emenls for lhe Mqp in o Mop.Molching
Guidonce Syslem 731

[) t ) P.sik. llcrlin Mcrieti.j Aero5pcjae. CrtlnCo. FL-

[) A llov/kins. D.,for]se I'lopping Agency.
Vú.shinolon. DC; J. A. McLeon. l.r.S Army Mìssile
CÒmmonC. PedsÌone ArserrÕ|. ALi J. R Mcl.,4osters.
l,tc:l,t¡,:cr Aeiosa)j:{r Ccrc,. Akran OF

9:3O.lO:OO (l)
Optimol Conholler for Homing M¡ss¡le 737

'./,/ R. Yuah, Norlhrop [:leclrcnics Div . Howthcrne.
C{; C-F lin. Scelial ¡/ilrtf,rv /\irolane Co. Seottle.

lO:OO.lO:30 (l)
Correlql¡on of Lineot oiìd Nonlineor Rodomê
[ffor lnduced Miss D¡stdnce prediclions 743

I i',AJil o I. l¿.J\., liìe f n a.a . lt.r.lf c¡ C. llt t'.

lO:3O.ll:3O
Pqnel D¡scuss¡on: New Missilê Gu¡donce ond
Conlrol lechnology 7Sl

Po nel¡sls: Clg trri¡c,rs Õrj:jj r\uihjis

SESSION TA8: Seogull
AUTOMATION IN INTEGRATED

CIRCUIT MANUFACIURING

9:OO.9:3O (l)
Automolion of El€clronics Testing ond Dolo
Anolysis lor Process Conlrol

M. l\4urphy,Hoye, Foirchild ReseÕrch Cenler. polo
Allo, CA

9:3O.lO:OO (l)
Process ond Producl lesting in VLSTC
Monuf ocluring

P. A. Crossley. toirchild Reseorch Cenler, polo Alto.
CA

lO:OO.IO:3O (l)
Compuler A¡dêd Conlrot of lhe tnlegroled
Circuil Monufocluring Process

U. Koempf. Hewletf-Pockord Lobs. polo Alto. CA

lO:3O.ll:OO (l)
Choroclerizing ond Conlrolling lnlegroted
Circuil Monufocluring Êquipment

C. l. Mollory. Prometrix, Sunnyvole, CA

I l:OO.ì l:3O
Ponel Discussion:

Ponelisls: Session Authors

SESSION fA9: Penguin

DECOMPOSITION AND
DECENIRALIZAIION TÊCHNIQUES

lO:45t l:OO
Decenlrolized Decoupled Slote Deteclion ¡n

Lineot SYslems
S. Engell ond D. Konik. ljniv Gesomlhochschule-
Duisburg. Duisburg, Federol Qepublic of GIRMANY

ll:OO.ì l:3O
Active Conlrol Performonce Enhoncemenl lor
Reduced Order Models of Lorge Scsle Syslems:

Porl l-Model Reducl¡on ond Enhoncemenl
O. lbidopo Obe. Univ of Logos. NlGtRlA

Orgonizer ond Choir: J l1 loylor. Generol Eleclric

Co.. Reseorch ond
DeveloPmenl, SchenectoCY'
NY

Co-Choir: J. K. Hedrick. Mossochusetls lnsiilute of
lechnology. Coñìbridge, MA

8:3O-9:OO (l)
Applicotion ol NOG Conlrol wilh Uncerloin ond
lncomplele Meqsuremenls

J. B. Beomon. Univ of Texos. Austin. TX

9:OO.9:30 (l)
l-imil Cycle Compulolion ond Slob¡lily for
Mullivor¡oþle Nonlineor Syslems

4 4. 4r;.-¡r¡igbe ond J K lledrick. MossochuseÌls

lnslilute of Technology. Comtl'ridge. MA

9:3O.lO:OO (l)
A Nonlineor Syslems Approoch lo Control
Syslems Dèsign

G. Meyer. NASA Ames. Moffett Field. CA

lO:OO.lO:3O (l)
Nonlineor Feedbock Conlrol of D.C Stepping
Molors

M .1. Bolos. Rensseloer Polvïechnic lnstilute, lrov'
NYj [. Horrlrlon. Superior [leclric Co. tirislol' Cl

lO:3O-ll:OO (l)
Multiple Solulions lor Conlinuous Nonlineor
Systems (A ColoslroPhe)

A .i Fìsh. Univ. of HÕrlford. West Hortford. CT

lì:OO.ll:3O (l)
Applicotions ol o Nonlineor Controller D€s¡gn

Approoch Bosed on Suos¡lineor Syslem Models
J. ll. TÕylor ond K. L. Strobel Generol Eleclric Co '
Reseorch ond Developrnent, Schenectody' NY

SESSION IAll: Regency A

POWER SYSTEMS796
757

SESSION TAIO: Morlin

CONIROLTTR DESIGN FOR

NONLINEAR SYSTEMS

A. Koyo, Urriv ol Akrorr Akron. Oll
T. Sioul. Profin-oìcs lholl!')n(.1 C).!:
CA

8:3O-9:OO
Stobilily Crilerio lor Nonlineor Differenliol'
lnlegrol Systgms Ar¡s¡ng from Nucleor Reoctor
Dynomics

M. Pociowski, RensselaÈl l'clVl('chnrc lrìslillllc lr'lv
NY

9:OO.9:30
Aulomoled Rule"Bose Conlrol lor Nucleor Power

Plo nls
R \¡/ CÕlley Wesliñglìo1l3c llor lc)r'l ( ì I L' :lìl'J'- I

9:30.lO:OO
A Discrete Model Approoch to Power System
Tronsiènt Performonce Simulotion

A Romirez Molirìo. OlftcirÕ ae C-)Í:eriliorl do
Sistemos lnlerconecloaios, (loro'ìô: Vl l"ll , tll L':

ll Rucinick. UniversrJod ílololi(ìo .Jc Clì l(l

Sontiogo. Cllll F' t M rlu'lhr'ç r¡tyl 
^ 

[ìr'rf rr'l'':
UniversitV of N¡cnchestiìr fr'a¡lt'ctìê'ì.'r l-lk

THURSDAY NOON
June 7, l98d

LUNCHEON
l2:OO Regency Room

Luncheon Adclress: A HÕld Look ol
Sotlwot€
Alr'.r ì f;: :ì1{rlrf".fLl'l
arì/,' 1,-i/'r',l:l \1 ll'"
¡\r¡ [ ''ri P

SESSION IPI: Mermoid [ounge

DIGITAT SYSTEMS

Choir:
Co.Cho¡r:

t

763

t

1905

808

8t7

825

840

04ó

798

803

Orgoni¿er ond Choir: R. W. Alherton. FoirchilC
Peseorch Center. Polo Allo,
CA

Co.Choir: i\1. ChowlÕ, Foirchitd Reseorch Center.
Polo 

^,lto. 
CA

8:3O.9:OO (l)
The Applicolion ol Controt Theory to lhe
Automolion of l.C. Monufocluring: progress ond
Problems

R W. Atherton, Foirchitd Reseorch Center, pclo
Al1o. CA

Choi¡:

Co.Choir:

8:3O.9:OO

S H Javid. Generol Electric Co..
Scheneclody. NY
A. Soberi, Woshington Slote Univ
Pullmon. WA

Suosi.Kolmon Decomposilion ond lts Relolion
lo Stote Feedbock

D. L. Boley cnd W.-S. lu. Univ. of Minnesolo.
I\linneopol¡s, MN

9:OO.9:3O
Slote Spoce Decomposit¡on into Cyctic
Subspoces ond Tronslormot¡on to lhe Jordon
torm

fì. P. cuidorzi. Uñiv. of Botogno, Botogno, tTAtyj l. E.

Bullock ond G. Bosile, Univ. of Florido. Goinesviile. FL

9:3O.lO:OO
Pseudo-Decoupl¡ng ond Conlrol of Unidenlified
Plonl

S. lhompson. Queen's Univ. of Belfosl, Betfast.
N, IRELAND

lO:OO'lO:30
Decentrolized Conhol V¡o the Block Sequenliol
Relurn Diflerence Mêthod

A. W. K. Leung ond W. S. Levine, Univ. of Morylond,
College Pork, MD .

lO:30-lO:45
Robust Decenlroliz€d Conhol for Nonl¡neor
lnlerconnecled Syst6ms Using Oplimol Conlrol

A, Soberi, Woshinglon Slole Univ., pullmon. WA

772

78t

787

I

776

Cho¡r:

2:3O'3:OO
lmplemenlotion of Dig¡tol Conlrollers Using

Fixed Point Arilhmel¡c; Some Stobilíly
Considerolions

lv1. t. Ahmed, Worcesìer I'olVl.)chrii. lnslilule'

Worcesier. MA; P. R llclonget Mccill l'|niv

Monlreol, Quebec. CAt'lAl)A

P. BelonQer. tui:Grli llni" Nl¡rrlreo
6r,ebec. ÇAf,l^llA

793

752

851



3:OO-3:3O
The 2.D todd€vo Algor¡thm R€vlsed

K Eenmohommed, Louisrono SlÕte Univ.. Boton
llouge. LA

3:3O.4:OO
On lhe lnpul.Oulpul Modeling ol Nonperiodic
SÕmpling Systems

M de lo Sen. Univ. det Pois Vosco, Leioo. SPAIN

SESSTON lp2: Regency B

KINEMATICS, DYNAMICS AND CONTROLLER
DESIGN FOR ROEOIIC SYSTEMS

Orgonizer ond Choir: J. y S. Luh. Clemson Unìv..
Clemson, SC

Co.Choir: M. W. Wotker. Ctemson Univ.. Clemson.
SC

2:3O.3:OO (l)
The Kinemol¡cs ol Open loop Moniputolors
using IMP (lnlegroled Mechonisms progrom)

R il Vondervoort, Timken Co, Conlon. OH: e. .j.
Cipro. Purcjue Univ, Wesl Lofoyelle. lN

3:OO.3:30 (l)
Dynomic Corlesion Coord¡nole Control of o
Monipulolor

M W Wolker, Clemson Univ. Clemson. SC

3:3O.4:OO (l)
Dynomic Conkol Modets ol o Robol for High
Speed ond tligh Precision Assembty w¡th
Ioleronce Conslroints

S -c. Vy'ong onci A Shormo. tBM Thomos J Wolson
fìesearch Cenler. yorklown Heights, Ny

4:OO.4:15 (l)
On lhe lmplemenlotion ol Moniputolor Control

N.k Loh.S K Cheng.K C Cheok.ondK S.Oo.
Ooklond Univ.. Rochesler. f\./ll

4:15.4:3O (l)
A Compuler Conlrol Slruclurê tor Coordinolion
of Two Roþol Arms

C. O. Alford, Georgio tnsfilute of lechnotogy,
Atlonto. GAt S. M Belyeu, tBM CorÞ., BocÕ Roton. FL

4:3O.5:OO (l)
Vision.Bosed Reol-I¡me Robol Conlrol for
Copturing Moving Objects

R I Cunninghom ond I Brooks. .jet propulsion
LoboroÌory. Poscdeno, CA

5:OO.5:3O (l)
Choroclerizotion ond Conlrol of Object
Acquisition w¡th o Sensored Robol Hond

.J. K. Porker ond F W. poul, Cfemson Univ.. Clemson.
SC

SESSION TP3: Regency C
ADAPTIVE CONIROT AND APPTICATIONS-II

3:3O.4:OO (l)
Singulor Volue Decomposilion Conlroller
Design Using o Reduced Order Model

J. G. Gerslle. C. F. Moore. ond D. D. Bruns. Univ. of
Tennessee, Knoxville, TNj J. M. Keeton. Science
Applicof¡ons lnc.. Ook l?idge. TN

4:OO'4:30 (l)
Advonced Conlrol ïechniques Applied lo o
Foss¡l Power Plonl

J. M. Keelon. Science Applicofions. lnc., Ook R¡dge.
TN

4:3O.5:OO (l)
turlher Applicol¡on of Output Prediclive
Algorilhm¡c Conlrol to Terro¡n Following

M. E. llise, Wrighl Pollerson AFB. OH; J. G. Ile¡d,
Systems Conlrol fechnology. lnc., Doylon. OH

5:OO'5:30 (l)
Nonlineor Reduced.Order Models lor Stoged
Processes wilh Discrele Legendre Orlhogonol
Polynomiols

G. Boron. Vrije Univers¡leil, Brussels, BELGIUM

5:OO.5:15
Limitotions on Feedbock Properlies lmposed by
Unstoble Open Loop Poles

J. S. Freudenberg. Unrv. ol lllinois. Urbono. ll; [) lr
Looze. Alpholech, Burlinglorì. \,4^

5:l 5.5:3O
Min.Mox Conlrol Lows lor Time Deloy Syslems

A. 1i,4. Bosher, South Corolrro Slole Collcee,
Orongeburo. SCi D A () Connor. Mossoclnrsêlls
lnslilule of lechnology, l.exrnglon. MA

99()

SESSION lPó: Dolphin
MODETING AND DESIGN BY

EXPER¡MENTAI. MODAL ANALYSIS

O¡gonizer ond Choir: C. W. desilvo, Cornegie,
Mellon Univ.. Pitlsburgh. PA

Co.Choi¡: A. L. Hole, Univ. of lllinois. Urbono. lL

2:3O-3:OO (l)
Techniques ond Applicolions ol Experimentol
Modol Anolysis in Modeling ond Conlrol 992

C. W. deSìlvo, Cornegie'Mellon Univ.. Pillsburejh. PA

3:OO-3:3O (l)
Study of o Locol E¡g€nvolue Modificolion
Procedure Using o Generolized Beom Elêmenl 998

J. C. O'Collohon ond C. M. Chou. Univ of Lowell.
Lowell. MA; P. Avilobile. ECSC. Burlington. MA

3:3O{:OO (l)
Eleckolopogrophic Modol Anolysis lor
Modeling Adqpliv€ Conlrol Syslems IOOó

M. Ensonion. Ensonion Phvsico Chemico¡ lnslitute.
Eldred. PA

4:OO4:30 (l)
Eigenveclor Mod¡f¡colion Through Design
Chongês toì3

J. N/. Slorkey. Purdue Univ. West Lofoyette. lN

4:30.5:OO (l)
A New Approoch lo Conlrol Syslom Anolysls
Using Experimenlol Doto lot9

M. ll. R¡chordson, D. L. Forrìenti. ond D. W. KientzV.
Struclurol Meosuremenl Sysiems. Son Jose. CA

5:OO-5:3O (l)
Recurs¡ve Subslrucluring Algorilhms in Dynomlcs I

A. L. Hole. Univ. of lllinois. Urbono. ¡l

859

862

925

931

937

943

Orgon¡zer ond Cho¡r: D. E. Seborg. Univ. of
Colifornio. Sonlo Borboro. CA

Co.Choir: G. Dumont. pulp ond poper Reseorch
lnslitute of Conodo. Voncouver.
CANADA

2:30'3:OO (l)
Pol€ Plocemenl Adoptive Control of proc€sses
Described by Discrele Convotulion Models

P. Povlechko ond T. F. Edgor. Univ. of Texos. Auslin.
TX

3:OO'3:30 (l)
Life w¡lh Pollern Adoplotion

E. H. Bristol ond I. Krous. Foxboro Co.. Foxboro. MA
3:304:OO (l)
Adoplive Conlrol of polymer¡zollon Reoclors

V. M. Gonzoles ond K. F. Jensen. Univ. ol
Minnesolo, Minneopolis. MN

4:OO.4:30 (l)
Experimentol lnvesligolion of Adoptiv€ Conlrol
ol o Dislillql¡on Column

D. R. Yong ond W.-K. Lee. Ohio Stote Univ..
Columbus. OH

4:30-5:OO (l)
Mullivorioble Sell.Iuning Conlrollers Applicoble
to Syslems wilh Meosuremenls ol Diflering Time
Deloys

C. A. lsiligionnis ond S. A. Svoronos, Unìv. of florido.
Goinesville. tL

5:OO-5:30 (l)
A Self.Iuning Conkoller for Systems wilh
Unknown or Vorying Time Deloys

L L. Chien, D. E. Seborg. ond D. A. Meilichomp. Univ.
ol Colifornio. Sonto Borboro. CA

SESSION TPS: lslonds B

ROBUST CONIROL DESIGN

t

888

t

I 870

8óó

872

878

880

893

899

Chqir:

Co-Choir:

2:3O.3:OO

SESSION TP4: lslonds A
ADVANCED CONTROL THEORY

AND APPLICATION

Orgonizer ond Cholr: T. J. McAvoy, Univ. of
Morylond. College pork, l\/lD

Co.Choir: D. E. Hoskins. lJoneywell PMSD. phoenix,
A7

2:3O.3:OO (l)
ïhe Eftecl ot lnleroction on Tuning ond
Operobil¡ty 

-of Closslcolly Controlled Syslems
M. A. MoriÀo-Cototrogo ond I McAvoy. Un¡v. of
Morylond. Cotlege Pork, MDj T. E. Morlin. Exxon
Reseorch ond Engineering. Clinton, NJ

3:OO.3:3O (l)
Robusl Conlroller Tuning

A. Polozoglu ond Y. Arkun, Rensseloer polylechn¡c
lnslilule. Troy, NY

9t3

P. Anlsoklis, Univ. of Nolre Dome. Nolre
Dome, lN
B. R. Bormish, Un¡v. of Rochester.
Rochesler. NY

Modol lnsensilivily wilh Optimol¡ty
A. J. Colise ond K. V. RÕmon, Drexel Univ.,
Philodelphio. PA

3:OO.3:3O
Slobilily Robuslness Meosures Ul¡liring Slruclurol
lnlormolion

H.-H. Yeh, S. S. Bondo, ond D. B. Ridgely, Wright
PotlersÕn AtB, OH

3:3O'4:OO
Robuslness ol Luenberger Observers: [ineor
Syslems Slqbiliz€d Vio Nonlineor Conhol

A. R. Golimid¡ ond B. R. Bormish, Univ. of Rochester.
Rochesler. NY

4:OO.4:3O
lime Domoin Robuslness Anolysis lor Lineol
Regulolors

R. K. Vedovolli. Slevens lnslitute of Technology,
Hoboken, NJ

4:3O.4:45
On lhe Des¡gn of Robusl [Q Rogulolors

S. M. Joshi. NASA Longley Reseorch Cenler,
Homplon. VA

4:45.5:OO
Eslimolion ol Regions of Allroclion ond Ulllmole
Boundedness lo¡ Mull¡loop LO R6gulolors

S. lv1. Joshi. NASA-Longley, Hompton. VA

905

949

954

9ó8

975

98t

985

f

882

919



SESSION TP7: Sondpiper

FTUIDIC SENSORS, CONTROL AND
INTERFACE COMPONENTS

Orgonizer ond Choir: C. K. fof t. Univ. of New
Hompshire. Durhom, i'JH

Orgonizer ond Co.Choir: E. V. Fudim. Johnson
Conlrols. Milwoukee. Wl

2:3O.3:OO (l)
An Anolysis ol Squeeze Film Domping in o
Piezoelech¡c Bènder Eleclro Fluid Converler

L Burke ond C. K. fofl. Urìiv. of New Hompshire.
l)urhom. Nlll

3:OO-3:3O (l)
Ìhe Des¡gn of Drifl.Free, Fobricolion.toull.
Ioleront tluidic Sensors by Closed Loop Error
Suppression

l? M. Phillippi. Accumelrix Corp.. Arlington, VAj T M.
Drztwiecki. Science and Technology Associoles,
lnc.. Arlinglon, VA

3:3O-4:OO (l)
A Novel Oplo.Fluidic lnlerfoce

tì. Hockodoy. W. Glomb. K foylor. ond J. Waters,
Unile]d lechnologies Resecrch Cenl,or, [osl
llorlford. CT

4:OO.4:30 (l)
weor Meosuremenl ond Chip Delection of o
Moving Sheor Blode Using tluid Proximily
Sensors

G. V Smith. Univ. of fennessee. Knoxville, TN

4:3O-5:OO (l)
Prinled lntegroled Circuil Micropneumollcs,

Ë V Fudim. Johnson Contrcls, lnc.. Milwoukee. Wl

5:OO.5:30 (l)
Ihe Open ond Blocked Distribuled Air
Tronsmission [¡nes by the f osl Fourier lronsform
Method

S. H. L Tsong, M. W. Benson. ond R. H. Gronberg.
l-crkelond Univ. Ihunder Boy, Onlorio, CANADA

t026

lo32

lo38

to4t

1o47

SESSION TP8: Seogull

CONTROL SYSTEMS FOR MANUFACTURING

Orgonizer ond Choir: .i. H Rillings, Glvl Reseorch
lobs. Woren, Ml

Orgonizer ond Co-Choir: M. F. Chong. GN/
Reseorch Lobs. Wolen,

fvll

2:3O.3:OO (l)
Perlurbolion Anolysis ol Discrele Event
Dynom¡col Syslems with Applicqlions to
Monuf octur¡ng

y. C. llo ond X. R. Coo. llorvord Univ.. Comllridge,
MA

3:OO-3:30 (l)
Conlrol Pr¡nciples in Flexible Monufocturing

C. K. Whilney. C. S. Droper Loborotory. Combridge.
MA

3:3O4:OC (l)
Design ol Hierorchicol Conlrol Syslems for
Aulomoted Job Shops

-1. 
L. Johnson. Boll Beronek ond Newmon. lnc..

Combridge, MA

4:OO4:30 (l)
A Syntoclic Approoch for Struclure ol Sensor.
Bosed Monufocluring Control Syslems

M. H. Kuo ond K. L. Sonin, Generol Eleclric Co,
Schenectody. NY

4:3O.5:OO (l)
Model¡ng Roþol Conlour Processes

D. E. Whilney ond A Edsoll. C. S. DroÞer
Loborolory, Combridge. MA

5:OO.5:3O (l)
Conlrol of tull Penelrolion Weld Bqckbeod
w¡dth

D. E. Hordf, P. Fil¡pski, E. Popodopoulous. ond
G. Fle¡sig. Mossochusetls lnstilule of lechnology,
Combridge. N4A

4:15.4:3O
Roþusl Foull Detêclion: The Effecl of Model Eilor

R. L. Kosut ond R. A. Wolker. lntegroted Systems.
Polo Alto. CA

4:3O.5:OO
Deod Time Comp€nsolion Vio lhe Time Domo¡n
Predictor Melhod

W. H. Kwon ond H. D. Kim, Seoul Not¡onol Univ.
Seoul. KOREA

5:OO.5:15
Generol¡zed Lineor.Leosl-Squores Recursive
Eslimotors for Sysl€ms w¡th Uncerlo¡n
Observolions

S. A. Moslofo. M. T. Elllodidi. ond A. Y. Bilol. Coiro
Univ., Gizo. EGYPT

5:15.5:3O
An Exocl Recursive 2 SIS Version of lhe
lnslrumentol Vorioble Estimolor.Stqbility Anolysis

P. De Lorm¡nol. Lob. de Robolique et
d'lnformolique tnduslrielle. Nonles. l-RANCI

Orgonizer ond Cho¡r: A. Roy. C. S. Droper
Loborotory. Combridge, N/A

Co€hoir: J. J. Deysl. Jr.. C. S. Droper Loborotory,
Combridge, MA

2:3O-3:OO (l)
On.line Repoir of o toull Toleronl Compulet

J. H. Wensley. Augusl Syslems, T¡gord. OR

3:OO-3:3O (l)
Volidotion ol toull tree.Behovior ol o R€liobls
Mulliprocessor Syslem

E. Clune. Z. Segoll, ond D. Siewiorek. Cornegie-
Mellon Un¡v., Pillsburgh, PA

3:3O.4:OO (l)
Foull Toleronl Compuling ¡n Reol-Iime Conlrol

S, C. Schworm ond E. P. Shoughnessy. Foxboro Co.,
Foxboro. MA

4:OO4:30 (l)
compul¡ng in lhe Presencê ol sofl B¡l Erfors

R. Rossmussen, Jel Propulsion Loborolory,
Posodeno, CA

4:30-5:OO (l)
Doloflow Models lor Foull.foleronl Control
Sysl€ms

G. ftr1. Popodopoulos ond Arvind, Mossochuselts
lnsl¡lule of ïechnology, Combìridge, lvlA

5:OO.5:3O (l)
A Foull ond Domoge Tolêronl Nelwork lof on
Advqnced Toclicqt A¡rcrofl

J. H. Lolo, A, Roy, ond R. Horper,'fhe C. S. Droper
Loborotory, Combridge, MA; D. Mulcore,
Lockheed-Georgio, Morielto, GA

SESSION TPll: Regency A

POWER SYSTEM CONTROL

'to5ó

loó2

toó5

StSSION TPIO: Morlin Club

FAULT.TOLERANT COMPUTERS IN
AUIOMAIION AND PROCESS CONTROL

Orgonizer ond Choir: O. I Elgerd. ljniv of florido,
Goinesville. fL

Co.Choir: R. Bushner. Son Diego Gos & Eeclrìc
Co., Son Dìego. CA

2:30-3:OO (l)
A torge Syslem Approoch foword Operoling lhe
Eleclric Power System by Decision ond Confrol

J. Zoborszky. Woshinglon Univ. Soinl Louis MO

3:OO.3:30 (l)
On lhe Decenlrolized Conlrol ol Lorge.Scole
Power Sysfems

M. Jomshid¡. Univ. of New Mexico. Albuquerque.
NM; Vl. Elezodi. l.Jnlv. of Nevodo l?eno. Reno NV

3:3O.4:OO (l)
Anolysis of Smoll Dislurboncê Stobility Regions
ol Power System Models with Reol ond Reoclive
Power tlows

C. C. Liu, Univ. of Woshinglon. Seotlle. WAi F. I Wu.
Univ. of Colifornio. Berkeley. CA

4:OO.4:30 (l)
lmproving Dislribulion Syslem Performonc€
Through Sfolic Compensotion

R. A. Weslphol. O. l. Elgerd, ond R. L. Sullivon. Univ.
of Florido. Goinesville. f:L

4:3O.5:OO (l)
Modeling Unbolonced Pow€r Syslems for
Supervisory Moniloring ond Conlrol

L. L. Grigsby, Virginio Polytechnic lnsl . Blocksburg,
V,q D. L. Allen. Consolidoled Edison Co. New York
NY; M. A. Worfmon. Clemson Univ., Clemson. SC

5:OO.5:3O
Ponel Discussion

Ponelists: Session Aulhors

to94

l097

I l03

ì ì05

t

I t43

It5ó

|62

lìóó

r l7t

SESSION TP9: Penguin

IDENTIFICATION AND ESTIMATION

Choir:

Co.Cho¡r:

2:3O.3:OO

P. Bertrond, Lob. des Signoux et
Systemes-CNRS, Gif sur Yvelle. FRANCE
J. L Speyer. Univ. of Texos, Austin, TX

Vol¡dol¡on of Slole Spoce Models in Non.
Goussion Sysl€ms lO72

J. C. Spoll. Johns Hopkins Univ., Lourel, fvlD

3:OO-3:30
Thê Modified Goin Exlênded Kolmon Filler ond
Poromeler ldsnlilicolion in l¡neor Syslems lO77

T. L. Song ond J. L. Speyer, Univ. of lexos, Austìn, TX

3:3O.3:45
Efficient Moximum l-ikelihood ldenlil¡colion ol o
Posilive Semi.Delinile covorionce ol ln¡liol
Populolion Slolistics lO85

D. R. Holey ond J. P. Gorner, Eusiness ond
Technologicol Systems, seobrook, MD; W. S. Levine,
Univ. of Morylond, College Pork. tvlD

3:454:OO
Trock Deleclion ond Eslimolion-A Finlle Slole
Model t

H. Gish, Boll Eeronek ond Newmon, Combridge,
t\44

4:OO4:15
Porollel Porlilioning Eslimolion lO9O

D. Andrisoni, ll Õnd C.-F. Gou, Purdue Univ..
'W. Lofoyelle, lN

'il07

il12

I t2l

ì 125

I t3t

to54
It38



FRIDAY MORNING
June 8,1984

8:3O.9:3O
PTENARY SESSION II

Règency Room

SESSION FA2: Regency B

ROEOI AND MANIPULAIOR CONIROT

lO:45.1l:15
Low'Order Model Relerence Direcl Mullivorioble
Adoplive Conlrol

L Bor'KÕno ond H. Koufmon. Rensseloer
Polylechnic lnstitute. lroy. NY

I l:15.ì ì:45
Adoptive Control by Lodder Forms

S. Olcer ond M. Morf, Yole Univ. New lloven. CT

I I :45.12:15
A F¡ne tstimolor Struclure tor Self.Tuning
Conlroller

K P. Lom. Notionol Reseorch Council Conodo.
Ollowo. CANADA

I 259

I 2ó5

t27t

SESSION FA4: lslonds A
ROBUSTNESS ISSUES IN PROCESS CONTROL

SESSION FAS: lslond B

LINTAR SYSIEMS

Herberl E. Rouch. Lockheed
Polo Allo Reseorch Lob
Leonord Show. Polylechnic
lnstilute of New York

Keynole Address: New Concepts in Conlrol
Theory, t959.t904
Arlhur E. Eryson. Jr.

Pigott Professor of Engineering
Slonford Univers¡ty

SESSION FAI: Mermoid Lounge
CONTROTS IN AUTOMOTIVE SYSIEMS

K. G. Shin. Univ. of Michigon, Ann Arbor,
MI
A. K. Bejczy. Colifornio tnstitute of
TechnÕlogy. Posodeno. CA

Conlrol ol Lightweight Flexible Monipulolors: A
Feosib¡lily Sludy

P. B. Usoro ond R. Nodiro, Scienl¡fic Systems,
Combridge. MA S. S. Mohit. Purdue Univ..
Hommond. lN

lO:l5.lO:45
On lhe Closed.Loop Conlrol of on Eloslic
lnduslriol Robol

H.-8. Kuntze ond A. Jocubosch, Frounhofer lnstitute,
Kolsruhe. F. R. GERMANY

l0:45.1l:15
Anolysis ond Design of o Dir€cl.Drive Arm wilh q
Five.Bor.Link Porollel Drive M€chonism

H. Asodo ond K. Youcef-loumi. Mqssochusells
¡nslilule of Technology. Combridge. MA

I l:15.1l:45
Open.Loop Minimum.Time Conhol ol
Mechon¡col Mon¡pulolors ond lls Applicolion

K. G. Shin ond N. D. McKoy, Un¡v. of M¡chigon, Ann
Arbor. N/l

I l:45.12:15
Modelling ond Adopt¡vê Conkol ol o
Mechonicol Monipulolor

R. P. Anex. Jr. ond M. Hubbord. Un¡v. of Colifornio,
Dovis, CA

l2:l 5.1 2:3O
Robol Arm Conlrol Design: A High Go¡n
Feedbock Perspoclive

K. D. Young, Syslems Control Technology, polo
Alto. CA

1209

l2t7

t224

t23t

1237

1243

SESSION FA3: Regency C

ADAPTIVE CONTROT THEORY

Cho¡r: P. loonnou. Univ. of Southern Colifornio.
Los Angeles, CA

Co'Choir: G. S. Axelby, Weslinghouse Electric,
Eollimore. MD

9:45.1O:15
Slrong Conv€rgence of RML Algorilhms wilh
lruncolions for Adoplive ldenlilicol¡on ond
Conlrol of Slobl€ ond Unslobto plonls

R. Kumor, Col Stote Univ., Long 8eoch, CA

lO:l5.lO:45
On Model Reforence Adqpl¡ve Conlrol ond
ldenl¡f lcolion

P. J. Kennedy, Jr., Americon 8ell, Lincroft. NJ

1246

Orgonizer: T. J. McAvoy, Univ. of Morylond,
College Pork. MD

Choir: Y. Arkun. Rensseloer Polvtechnic
lnslilule. Troy. NY

Co.Choir: J. Konlor. Univ. of Notre Dome. Nolre
Dome. lN

9:45-lO:15 (l)
Robusl Conlroller Design. A Hybrld Approoch

B. Monousiouthok¡s ond Y. Arkun. Rensseloer
Polytechnic lnslilute. Troy. NY

lO:ì5.1O:45 (l)
Conlrol Syslem Design lor Mullivorioblê
Uncerloin Processes

S. C. Chen ond C. B. Bros¡low. Cose Western
Reserve, Clevelond. OH

lO:45-lì:15 (l)
lnlegrol Conlrollobilily, Foilure Toleronce,
Robuslness ond lhe Relol¡ve Go¡n Ailoy

P. Glosdidier. M. Morori, ond B. Holt. Colifornio
lnstitute of Technology, Posodeno. CA

ll:l5.ll:45 (l)
Sensitivity Anolys¡s lor Model Bosed Control
Conf igurolions

P. J. Antsoklis ond J. C. Konlor. Univ. of Notre
Dome, Notre Dome. lN

ll:45.12:15 (l)
Singlo ond Mulli.vorloble Conlrol w¡îh Êxtended
Pred¡clion Hor¡zons

B. E. Ydstie ond L. K. Liu. Univ. of Mossochusetts.
Amhersl. MA

l2:15.12:45 (l)
A Method lor lmproving lhe Stobility
Choroclerislics of Sell.Tuning Conhol

A. Popodoul¡s ond S. A. Svoronos. Univ. of Florido.
Golnesville. FL

P Dorolo Univ of New Mexico
Albuquerque, NM
S. M Meerkov. illinÕis lnsliIrle of
Technology. Chrcogo. lL

9:¡t5-lO:OO
Non.BDF Melhods for lhe Solution of Lineor f ime
Vorying lmplicil D¡lferentiol Equolions

S. L. Cornpbell. Norlh Coro|no Slole ljniv, lìÕleigh,
NC

lO:OO'lO:ì5
Slob¡lily ol Fosl Periodic Systems

R. Bellmon. Univ. of Soulhern Colifornio. Los
Angeles. CA; J. Benlsmon ond S. M. Meerkov. lllinois
lnslitule of Iechnology. Chicogo. tl

lO:l5.lO:3O
Fou¡ Equivqlenl Nolions of Slobil¡zobility ol
Periodic Lineor Syslems

S. Bittonti ond P. Bolzern. Polilecnico di Milono.
Milono. IIALY

lO:3O.lO:45
Equivolence lo Smilh torm for Molrices over
Ri n9s

M. C. Smith ond Y. S Hung. Univ of Combridge,
Combridge. UNIIED KINGDOM

lO:45-l l:15
An Algorilhm for lhe Design ol Mutti.Funclionql
Observers

C.-C. lsui. Norlheostern Univ.. Bosion. MA

I I :15'l l:45
Synlhesis ond Design of Feedbock Control
Sysl€ms for l¡me Response I

C. J. Mocloy. Norlh Corolino Slole Univ. Roleìgh,
NC

I l:45-12:15
The Convex Conholler: Controllob¡lily in f inite
Time

N4. E. Evons, Ihe Univ. of Weslern AustrÕlio.
Nedlonds. W. AUSTRALTA

l2:15.12:45
Sel-Theorelic Anolysis of Lineor Conlrot Sysl€ms
w¡lh Unknown-Bul.Bounded lnputs

P. B. Usoro, Scienlific Syslems, Combr¡dge, MA

Choir:

Co.Choir:

9:45.1O:15

Choir:

Co.Choir:

Choir:

Co-Choir:

Orgonizer ond Choir: L R Weber. GM Reseorch
Loborolories. Wotren. Ml

Co.Cho¡r: M. Robins. Woyne Stale Univ.. Detroit,
MI

9:45.1O:15 (l)
On the Conlrol ol Vehicles w¡th Multipte powel
Sources

S. M. Rohde ond T. R. Weber. GM Reseorch
Lobìorolories. Worren. Ml

lO:l5.lO:45 (l)
Engine-A¡r Conlrol (EAC) Fuel lniect¡on System

t. lshido. Mikuni Kogyo. Iokyo. JAPAN; D. M.
Auslonder ond M. lomizuko. Univ. of Californio-
Berkeley. Berkeley, CA; P. Sogues. Berketey process

Conkol. lnc.. Eerkeley. CA, R L. Woods. Univ. of
Texos ot Arlinglon, Arlinglon. IX

l0:45.11:15 (l)
lhe Problem ol Oplimot Tronsmission Conlrol-An
Applicolion lo on Et€clric Rood Vehicle

M Pochler. CSIR. Prelorio. SOUIH AFRÌCA

ll:l5.ll:45 (l)
Developmenl of o Control Syslem lor on
Eleclronic Air Suspens¡on (EAC) System

E. H. Morquordt ond R. J. Sondel. Ford Motor Co..
Deorborn. Ml

ll:45'12:15 (l)
Aclive Vibrolion lsolotion of lruck Cobs

A A. Alexondr¡d¡s ond T. R. Weber. GM Reseorch
Loborolories. Woren. Ml

l2:15.ì2:45 (l)
Ponel Discussion: Fulure Opporluniliês for
Conlrols in lhe Aulomolive lndustry

t

\277

I 283

t290

1296

r303

t309

l3l 5

t3t9

l32t

ì 324

1326

I 332

ì 338

1344

It79

I 185

il90

I t99

t252



SESSION FAó: Dolphin
REDUCED ORDER MODELING AND CONTROL

SESSION FA7: Sondpiper
TRACKING AND MISSILE CONTROT

lO:l5.lO:45 (l)
Slockêlberg Gome Approoch lo Operotion
Schedul¡ng Problems 1434

S. C. Chong ond P. L Luh. Univ. of Connecticut.
Storrs, CIj T. S. Chong. Stole Univ. of New york,

Stony Brook, NY

l0:45.11:OO (l)
A Distributed Aeroocousl¡c T¡ock¡ng Atgor¡lhm l44O

R. R. Tennev, Mossochusetts lnstitule of
lechnology. Combridge. MAI J. R. Deloney. lvllT
Lincoln Lotl'. lexington, MA

ll:OO.ll:15 (l)
Gome ïheorelic Anolysis ol Ship posilioning in o
Novol Bolll€ Force I

D. A. Coslonon. Alphotech lnc., Burl¡ngton. MA

ll:ì5.ìl:45 (l)
Performonce Versus lnlormotivenêss in LeG
Multi'Objeclivo Conlrol Probtems l45l

M. Tu ond G. P. Popovossilopoulos, Univ. ol
Southern Colifornio. Los Angeles, CA

ll:45.12:15 (l)
Adoplive lncenlive Conlrols lor Slocketberg
Gomes wilh Unknown Cosl tuncl¡onols l4S7

L L. ling. J. B. Cruz. Jr., ond R. A. Mitito, Unjv. of
lllinois. Urbono. lL

l2:15-12:45 (l)
Ov€rloking Equilibrio lor lnfin¡te Horizon Gomes t

A. Hourie. Ecole des Houles Etudes Commercioles.
l\¡onlreol. Quebec. CANADA B Iolwinski. Univ. of
Puerto Rico, Rio P¡edros. P.R.

SESSION FA9: Penguin

FITTERING AND ESTIMATION

I I :15.1 l:45
Adqptive Slole Vor¡oÞle Estimolion Using Robusl
Smoolhing

F. D. Grouloge. Novol Oceon Sysiem Centerj R. G.
Jocquol, Univ. of Wyoming. Loromie, Wy; D. E.

Smilh. Compuler Sciences Corp.

I l:45.ì 2:OO
Nonlineor Eslimolion of Dynomic Shifl ond
Shope Poromel€rs from Sel tunclion
Meosuremenls

Y. Bresler ond A. Mocovski. Slonford Univ., Sfonford,
CA

l2:OO-12:15
Opt¡mql ond Suboplimol Fillering lor time.
lnvorionl Syslems Exciled þy Compound poisson
Processes

R. M. Rogers. Sysfems Dynomics. Goinesv¡lle, FL

l2:ì 5.1 2:3O
Nonlineor Observolion vio Globot Optimizotion
Melhods-The Meosure Theory Approoch

E. A. Golperin, Univ. du Quebec o lvlontreol.
Monlreol, Quebec, CANADA; e. Zheng. Shonghoi
Univ. of Science ond Technotogy. Shonghoi, CHTNA
ond Pennsylvonio Stole Univ.. Universily pork. pA

l2:30-12:45
Kolmon tillering wilh preprocessed Ouonliz€d
Meosuremenls

H. M. For¡doni. Nol¡onot Univ. of kon. Tehron. |RAN

t 48l

1484

t48ó

t489

t49t

SESSION FAIO: Morlin Ctub
NONLINEAR SYSTEMS

Choir:

Co.Choir:

E. L Vetrìest, Georgio lnslitule of
Iechnology. Allonto. GA
J. R. Winkelmon, Generol Eleclric Co .

Schenectodv. NY

9:45.ì O:15
Power Spechum Reduclion þy Oplimol Honkel
Norm Approximol¡on ol lhe Phose ol the Ouler
Speclrol toclor

E. A Jonckheere. Univ. of Soulhern Col¡fornio. Los
Angeles. CA; J. W. Helton, Univ. of Cotifornio,Son
Diego, Son Diego, CA

lO:'15.ìO:3O
Conlroller Reduclion by Convorionce
Equivolenl Reolizolions

A Yousuff, Drexel Univ., Ph¡lodelphio. PA; R. E

Skellon, Purdue Univ, W Lofoyelle. lN

lO:3O'lO:45
Bosic Resulls lor Multiple.Frequency Scole
Syslems

D. W. Luse. Virg¡nio Polylechn¡c lnstitute ond StÕte
Univ. Blocksbìurg. VA

lO:45.1l:15
An Algebroic Approoch to Anolys¡s ond Conlrol
ol Time.Scoles

X.'C. Lou. G. C. Verghese. ond A. S. Wìllsky.
Mossochusetts lnstilute of Iechnology. Combridge,
MA; lV1. Vidyosogor. Univ of Woterloo. OnlorÌo,
CANADA

I l:.l5.1 l:45
Mull¡.Areo Aggregoles lncorporol¡ng Field Flux
Dynomics

S Ahmed-ZÕid. Univ. of l¡linois, Chompoign. lL, J. R.

Winkelmon. Generol Eleclric Co.. Scheneclodv. NY

l!:45.12:OO
Anolysis of o Closs of Model Reduclion
Algorllhms: Resulls of o Power Plonl Syslem
Approximolion

L. Forluno ond A. Gollo. Univ di Cotanio. Cotonio.
ITALY

l2:OO.l2:15
Low Order Obsêrver lor Discrele.Time Syslems
with Slow ond Fosl Modes

M. T. Tron. Boe¡ng M¡lilory Airplone Co., Wichito. KS
lV]. E. Sowon. Wichito Slole Un¡v.. Wichilo. KS

l2:15'l 2:45
Mullirote ond Compos¡le Conlrol of Two.Timê.
Scole Discrele.lime Syslems

B. L.ilkouhi ond H. Kholil. Michigon Slole Univ., Eosl
Lonsing. lvll

Cholr:

Co.Choir:

9:45.1O:15

B. tr¡edlond. Ìhe Singer Compony, L¡ltle
Folls. NJ
R. R. N.4ohler. Depl. of Novy. Monlerey,
CA

Dynomic Anolysis of Shipboord.Mounled
Trocking Anlênnos

J. Choi, Novol Cooslol Syslems Center, Ponomo
Cily, FL; J. A. Kosprzok, Horuis Corp., Polm Boy, FL

lO:15'lO:45
On o Simple Adoptlve Ïrocking F¡ller

Z. Tong ond W. J. Kolodziej, Oregon Stole Univ..
Corvollis, OR; R. R. N4ohler, Depl. of lhe Novy,
Monterey, CA

lO:45'll:OO
A Nêw Approoch lo lhe Moneuverlng lorgel
Irocking Problem

N. O, Speokmon, Eglin Air Force Bose, tL; T, E,

Bullock, Un¡v. of Florido, Go¡nesville, FL

ll:OO.ll:15
Bonk.lo.Turn Conhol

D, Coughlin, Êdwords AF8, CA L E. Bullock. Univ. of
Florido. Go¡nesville, FL

I l:15.1l:45
Neoroplimol Guidonce Low lor o Bonk.lo.Turn
Miss¡le

R. K, Aggorwol ond C. R. Moore. Roytheon Co.,
Bedford. MA

ì l:45.12:l 5
Minimum Time tlighl Policy ol Guided Missile

l. A. El-Solom, Alexondrio Univ., Alexondrio. EGYPT;
lvl. A. El-Rohim. Air Defense Coll.. Alexondrio. EGYPT

l2: l5-12:45
Flighl Policy ol Guided M¡ssils wilh Mlnimum
Normol Accelerol¡on

L A. El-Solom, Alexondrio Univ.. Alexondrio, EGYPT;

A. E. L, El-Asron, Air Defense Coll., Alexondrio.
EGYPT

t39l

I 398

14o4

140ó

t408

t4ló

1422

SESSION FA8: Seogull

MUTTI.AGENT DECISION PROBTEMS

Orgonlzer ond Choir: P. B, Luh, Univ. of
Connecl¡cut, Slorrs, CT

Orgonizer ond Co.Choir: T. S. Chong, Slofe Univ. of
New York, Stony Brook,
NY

9:45.1O:15 (l)
Dlslributed Produclion Nelworks

E. Tse ond C. Y. Chong, Advonced Informolion ond
Decis¡on Syslems, Mounloin View, CA

Choir:

Co.Choir:

9:45.1O:15

R. Trovossos, Systolic Syslems. Son Jose,

Conslroined Signol Reslorolion vio llerolêd
Exlended Kotmon Fillering

J. K. Tugnoit. Exxon Producl Reseorch Co., Houslon.
IX

lO:l5.lO:45
The Robusl Equolion of Nont¡neor Filler¡ng

G. S. Ferreyro, Lou¡siono Stoie Univ., Boton Rouge,
LA

lO:45.1l:15
Evenl lime Erors ¡n Covqrionce Molrix
Propogolion

J. N. Churchyord. Brunswick, Corp.. Costo Meso,
CA

CA
J. K. Tugnoit, Exxon Product Reseorch
Co., Houston. TX

Cho¡r:
Co€holr:

A. N. Michel. lowo Stoie Univ., Ames. tA
8. Lur¡e, TRW Militory Electronics Div.,
Redondo Beoch. CA

9:45.1O:15
Two.Level Conirol Lows lor Discrsle.Time Non.
[ineor Syslems

H. Abou-Kond¡|. M. Drouin. ond p. Bertrond.
Loboroloire des Sjgnoux et Sysiemes. Gif -sur
Yvette. FRANCE

lO:l5.lO:45
Compuler Alded Design of Non.Lineor Sysl€ms

A. D. G, Hozlerigg, Univ. of Sussex. ENGLAND; M. N.
SohinkÕyo. Univ. of Slrothctyde, Glosgow,
SCOTLAND

l0:45.1l:15
Nonlineor Correclion for Feedbock
Moximizolion, Describing tunclion Approoch

B. J. Lurie, IRW N4ilitory Electronics Div.. Redondo
Beoch, CA

I l:15-l l:3O
lnput.Outpul Stob¡lity Anotys¡s with Mogneilc
Hysleresis Non.Uneorily-A Closs of Muttipl¡ers

M. G. SofÕnov ond K. Korimlou. Univ. of Soulhern
Colifornio, Los Angeles, CA

r 352
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ll:3O'12:OO
Nonlineot S¡ngulor Syslems ond Conlrocl¡on
Mopplngs

S. L. Compbell ond J. Rodriguez, Norlh Corolino
Stote Univ.. Roleìgh. NC

Orgonizsr ond Choir: L. Atherton, EPRI. Polo Alto,
CA

Co'Choir: G. Quentin, EPRI, Polo Alto, CA

9:45'lO:15 (l)
Dislribuled M¡croprocessor Appllcolion lo
Elechic Ulil¡ty DislriÞulion Proleclion qnd Conlrol
Syslems

L J. Kendrew. EPRI, Polo Alto, CA; P A Schneiper,

Generol Eleclric, Molvern. PA

lO:l5.lO:45 (l)
Operoling Stote.ol'lhê'Arl Compuler Conlrolled
Comb¡ned Cycl€ Polver Plonl

J. Alvorez-Colderon, Dow Chemicols, treeport, TX

'lO:45.11:15 (l)
Advonced Conlrol Aspecls ol the lGCc
Concepl

G. E. lerwilliger, A. S. Brower. R. S. Bohet¡, and R E.

Smilh. Generol Eleclr¡c. Scheneclody, NY; G H.

Quentin, FPRI. Polo Alto. CA

ll:l5.ll:45 (l)
Conlrol ond lood.tollowing Developm€nl for
Almospheric Fluidized.Bed Combuslion

W Howe. EPRI, Polo Alto, CA; L. P. Smith ond
S. Godllole, BoÞcock & Wilcox. Lynchburg, VA; J R.

Byrd. Tennessee Volley Aulhority. ChÕ'ltonoogo, TN

ll:45.12:15 (l)
f looling Sol-Poinl Compressor Conlrols

J. Brushwood. EPRI. Polo Alto, CA

l2:15.12:45 (l)
A High Reliob¡lity Gos Turbinê Conhol Syslem

A. C. Dolbec. EPRI. Polo Alto, CA

FRIDAY AFTERNOON
June I, 1984

SESSION FPI: Mormoid

ACTUATORS

5:OO.5:30 (l)
Adoplive Conlrol ol Mqnipulolors ïhrough
Repeoled Trlols

J. Croig. Slonford Univ., Slonford, CA
r 5óó

SESSION FP3; Regency C

ROBUSI ADAPTIVE CONTROL

SESSION FP¿: lslonds A
CHEMICAL REACTOR CONTROI.

SESSION FAll: Regency A

CONTROL ASPECIS OF
ELECTRIC POWER SYSTEMS

Orgonl¿er ond Cholr: E. V. Fudim, Johnson Controls'
lnc, Milwoukee, Wl

Cochqlr: L. M. Sweet, Princeton Univ,, Princelon,

NJ

2:30.3:OO (l)
Mlcropfocessor'Bosêd Conllol ol Llneor Molors
for Mognolic Guidonce of Roil Vehiclês

B. S. Heck, R. J, Coudill, W, L. Gorrord, ond L M
Sweel, Pr¡ncelon Univ,, Prìncelon, NJ

3:OO.3:30 (l)
Oplimlrqtion of Dynom¡c Acluolor Pelormonce
lor High.spoed Volves

J. P. KorÌd¡s ond S, R. Turns, Pennsylvonio Sfoie Univ,

Universifv Pork, PA

3:304:OO (l)
Duol Mode Servo Conlrol syslom

S. W. Zewori, Virginio Polylechnic hslilute ond

Slote Univ., Blocksburg, VA

Orgonizer ond Cocholr: G. Leininger, SOHIO-- 
Reseorch, Clevelond, OH

Choir: J. Y, S. Luh, Clemsen Univ., Clemsen, SC

2:3O.3:OO (l)
lmplemenling Aulomolic Selup Chongo vio
Robols lo Ach¡eve Adoploblo Assombly

H. Asodo ond A. Eernord, N4ossochusells Inslitute

of fechnologY, Combridge, MA

3:OO.3:30 (l)
Iool Coord¡nolo Conkol ol o Pumo Robol Arm

G. Leininger, SOHIO-Reseorch, Clevelond, OH; P.

Bockes ond C.-H. Chung, Purdue Univ., Wesl
Lcfoyette, lN

3:3O4:OO (l)
Generolized Bilolerol Conlrol ol Robol A¡ms

A, K. Bejczy, Jel Propulsion Lob, Posodeno, CA;

S. Lee, Univ. of Soulhern Col¡fornio, Los Angeles, CA

4:OO'1:3O (l)
Conlrol lmplicollons of Arm Broclng

W. Book, Georgio lnslitute of Technology, Atlonto,
GA

4:3O.5:OO (l)
An Algorilhm lor Generoling Mlnlmum Dlslonco
Collision-Free Polhs for lnduslrlol Robols

J. Y. S, Luh ond C. E, Compbell, Purdue Univ., Wesl
Lofoyelle, lN

Otgonizer ond Choir: L. Volovoni, Mossochuselts
lnslilute of Technology.
Combridge. lMA

Co-Cho¡r: P. V. Kokotov¡c, Univ. of lllino¡s. Urbono,
IL

2:30.3:OO (l)
Robusl Adopl¡ve Conlrol

P. A, loonnou, Univ. of Soulhern Colifornio, Los
Angeles, CA

3:OO.3:30 (l)
Condil¡oning o Plonl foÌ t¡equency Selecliv€
Adopliv€ Conlrol wilh lmproved Robuslnsss

C. E, Rohrs ond K. Shortelle, Univ, of Nolre Dome,
Nofe Dome. lN

3:304:OO (l)
Adoplive Conhol with Voriobl€ Deod.Zone
Nonlinooril¡es

D. Orlicki, L. Volovoni, M. Athons, ond G. Slein,
Mossochuselts lnslilute of Iechnology, Combridge.
IVIA

4:OO.4:3O (l)
Nocessory ond Suff¡cient Conditions lor
Poromeler Convetgenc€ ¡n Adoptive Control

S. Boyd ond S. Sostry, Univ. of Colifornio. Berkeley,
CA

4:3O.5:OO (l)
lnslobililies ond Slob¡lizotion of on Adopt¡ve
Syslem

P. Kokolovic ond R. Riedle, Univ. of ¡llinois, Urbono. lL

5:OO-5:3O (l)
Monolonicolly Convergenl poromeler
Adjuslmenl for Adoptlve Conlrol in lhe presence
of Unshuclured Plonl Dynomics

J. M. Krouse, Honeywell Systems ond Reseorch
Center, Minneopolis, MN

Otgonizer ond Choir: K. F. Jensen. Univ. of
Minrìesolo. Minneopoljs. MN

Co.Chqir: D. A. Mellichomp. Univ. of Cotifornio,
Sonlo Borboro. CA

2:30.3:OO (l)
Ropid Sel Poinl Allo¡nmenl of o R€oclor t€ed
Preheol Sysl€m ond Coord¡nqlion vrith Reoclor
Conlrol

A. Lopp¡ngo ond A. Foss. Un¡v. of Cot¡fornio.
Berkeley, Berkeley, CA

3:OO.3:30 (l)
Control of o Pocked Bed Reoclor with feed.
Effluenl Exchonge

J. Mondler. D. Strond. R. Khonno. ond J. Seinfetd.
Colifornio lnst¡lute of Technology, posodeno. CA

3:3O'4:OO (l)
Mull¡vorioble Self.Iuning Conlrol of o Ìubutor
Aulolhermol R€oclor

P. E. McDermolt, D. A. Mellichomp. ond R. G. Rinker.
Univ. of Colifornio. Sonto Borboro, CA

4:OO{:30 (l)
Comporison Sensilivily ond Feedbock Conlrol
for Oplim¡zed Ch€mlcol R€oclors

J. M. Fox, W. J. Schmidt. Jr. ond J. C. Konlor. Univ of
Nolre Dome, Nofre Dome, lN

4:3O.5:OO (l)
Applicqlion of Adoplive Eslimol¡on Theory lo
Eioreoclor ldonlif icol¡on

G. Stephonopoulos ond K. Y. Son. Colifornio
lnstilule of Technology, Posodeno, CA

5:OO.5:3O
Ponel Discussion
. Ponel¡sls: Session Aulhors

Cholr: D, R. Holey, B.T.S. tnc., Seobrook, MD
Co.Chqlt: A.N4onilius,Rensseloerpolylechnic

lnstitule, lroy, NY

2:3O-3:OO
A Conlrol Scheme lor o pole Vouller D€rlved
lrom on Oplimol./qimlng Slrotegy

S. Joyosuriyo, l\4ichigon Slole Univ., Eosl Lonsing, Ml;
M. Hubbord, Univ. of Colifornio, Dovis, CA-
D. Hrovot, Ford N4otor Co,, Deorborn, Mt

3:OO.3:3O
Compuler'Aided Deslgn of Conlrol Sysl€ms vio
Porom€l€r Opllmlzotton M€thods (CADS /pOM):
An lnleroclive Grophics Approoch

T. Sodeghi. Foirchild Republic Co., Formingdote. Ny;
M. Wozny, Rensseloer PÕlylechnic lnsl., lroy, Ny
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SESSION FP2: RegencY B

DYNAMIC CONTROL OI MANIPUTATORS
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SESSION FPS: lslond B

OPTIMAL CONIROT
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ló4ó

tó53

I ó59

SESSION FPó: Dolphin

ROÌATIONAL MAN EUVERS OF
FLEXIBLE SPACECRAFT

3:3O4:OO
Sub.Opiimol Bilin€or Regulotion, wilh
Applicolion lo Stobility Inhqncemenl ol
Vorioble Slruclure Lineor Syslems

S Kir¡brough. Wesl Los Angeles, CA

4:OO{:3O
Oplimol ond Suboplimol Meosurem€nl
Slructur€ Design lor lineor Conlrol Syslems

D Chosh, Eell Lobs. Columbus, OHj C. H. Knopp.
Univ of Conneclicut. Slorrs. CT

4:3O.5:OO
Closed Form Oplimol Conlrol Solul¡ons lor
Conlinuous Lineor Elostic Syslems

!i. B. Skoor, lowÕ Slale Univ., Ames. lA

5:OO.5:3O
Mullivorioble PlD.Controllers Dêsigned by llneol
Suodrolic Slole Spoce Approoch

H. Hensel ond K. H. Peler. lechnicol Univ. of
Dormslodt. Dormstodt. F.R. GERMANY

Orgon¡zer ond Cho¡f: J. L. Junkins, V¡rginio
Poly'lechnic lnstitute ond
Stote Univ., Elocksburg, VA

Co.Choir: J. D. furner, C. S. Droper Loborolory.
Combridge. MA

2:.iO.3:OO (l)
Closed.Form R€curs¡ve Formulo lor on Opllmol
Trocker wilh l€rminol Conshoinls

J -N. Juong. NASA l-ongley Reseorch Center.
ilompton, VA J. D. Turner ond H. M. Chun, C. S.

l)roper Loborotory, Combridge, MA

3:OO'3:3O (l)
Spocecroll Slewing Monouvers Using o Closed
torm Solulion for lhe Neighboring Exlremol Polh
Problem

ll. lvl. Chun ond J. D. Turner, C. S. Droper
LcborolÕry, CÕmbridge, N4A: J.-N. Juong. NASA
Longley Reseorch Center. Homplon, VA

3:3O'4:OO (l)
teedbqck Conlrol ol tlexibl€ Spqcecrofl torge.
Angle Moneuvers Using [iopunov Theory

S. f?. Vodol¡, Iowo Stote Univ., Ames. lA

4:OO4:30 (l)
Exocl Spqc€cÌoll D€lumbling ond Reorienlolion
Monouvo¡s w¡th Veclor€d Thruslers ond
Rooclion Whê€ls

T. W. Dwyer, lll, Colorodo Stole Univ., Fl. Collins, CO

4:3O.5:OO (l)
ReducedOrder Modeling Appliod lo Opl¡mol
Doslgn ot Monouv€r¡ng Flexible Slruclures

A. L. Hole ond R. J. Lisowski, Un¡v. of lllinois ot
Urbono-Chompoign, Urbono, lL

5:OO.5:3O (l)
E¡g€nvolue/Eigenvoclo¡ Opl¡mizolion
Algorilhms for Design ol Feedbock for tlexible
Slruclures

D. S. Bodden ond J. L. Junkins, Virginio Polytechnic
lnslitute ond Stale Univ.. Elocksburg. VA

SESSION FP7: Sondpiper

FLUIDIC FLIGHT CONTROL

Crgonizer ond Cho¡r: lvl. E. Fronke, Air Force
lnst¡lute of Technology,
Wright-Potlerson AFB. OH

Orgon¡zer ond Co.Choir: D. R. Keyser, Novol Air
Developmenl Center,
Worminster, PA

2:30-3:OO (l)
A Flu¡d¡c tlight Conlrol Syslem Demonslrolol

R. L. Woods, Univ. of Texos ot Arlington, Arl¡ngton,
TX

3:OO.3:3O (l)
Performonc€ Evoluqlion of on Eleclrolluidic
Flighl Conlrol Acluolor

D. R. Keyser, Navol Air Developmeni Center,
Worminster, PA

3:304:OO (l)
tluidics-A Relioble Allernolive for Aircrofl
Conlrol

R. Benoil, Grummon Aerospoce Corp., Bethpoge,
NV

4:OO4:3O (l)
Ihe Des¡gn of o tluidic low Airspe€d Sensor

G. [/on, Horry Diomond Loborotories, Adelphi, N/D

4:3O-5:OO (l)
Flu¡dic Role Sensor Bosed Novigolion Syslem

S. lenny ond J. Goto, Hory Diomond Loborofories,
Adelphi. MD

5:OO-5:30 (l)
Dynomic Performonce ol tluidic Signol
Tronsmission Syslems lor Vqrioble Operoiing
T€mperoluros

S. W. Yip, K.-M. Lee Õnd D. N. Wormley,
Mossochusetts lnslitute of 

-Iechnolooy, 
Combridge,

MA

tó9t

I ó95

t70t

t 708

t7t1

SESSION FP8: Seoguil
DISTRIBUTED CONTROT

3:3O4:OO (l)
A D€sign Melhodology lor Robusl Foitur€
Dêlect¡on ond lsolotion

K. R. Pottipoti. A. S. Wiilsky, J. C. Deckert. J. S. Elerno.
ond J. S. Weiss. Alphotech. Burtington, N/lA

4:OO{:30 (l)
Eflecls ol Redundoncy Monog€menl on
Rel¡oþil¡ty Modeting

R. Luppold ond E. Goi, C. S. Droper Loborolory.
Combridge, MA; B. K. Wolker. Mll, Combridge. N4A

4:3O-5:OO (l)
Unilied P€rformonce.Reliobility Evoluqlion

J. Meyer, Univ. of lvlichigon. Ann Arbor. Nill

5:OO'5:30 (l)
Foilure Deleclion ond lsolotion by Dynomic
Hypolhesis lesl¡ng

M. B. Adoms ond H. N. Gross, C. S. Droper
Loborotory, Combridge, MA

Choir: K. Bohet¡, Generol Eteclric Co..
Schenectody. Ny

Co.Choi¡: lM. Nogurko, Cornegie-Meilon Univ,
P¡tlsburgh, pA

2:3O.3:OO
Th€ Dêsign ol o Conlrol Syslem lor lhe Bollosl
ond ïrim ol dn Unmonned Submersibl€

P. Molyko ond E. Bergmonn, C. S. Droper
Loborolory, Combridge. MA

3:OO.3:3O
Kinemolic Sleering Conlrol ol Roll Vehlcles

M. L. Nogurko, Cornegie-f\y'ellon Univ., piilsburgh.
PAi J. K. Hedrick. Mossochusefis lnslilute of
lechnology. Combridge, MA

3:3O.3:45
Delerminolion of Appropr¡ote Cosl Funcilonols
for Com.Foltower D€stgn Using Opltmol Controt
Iheory

J.-G. Sun, R. W, LÕngmon, ond t. Freudenslein.
Columbio Univ., New york. Ny

3:45'4:OO
Sp€ed Conhol of on lnduction Molor Fect by o
Curenl Source lnverlel

X. T. Wong. E. Lev¡, ond L. Show, potytechnic
lnsf¡lule ol New Vork, Brooktyn, Ny

ló¿ll

lóó5

1674

1679

Orgonizer ond Choir: S. Ko¡los, Foxboro Co.,
Foxboro. l\4A

Co.Choir: E. ¡,4. Cohen, Foxboro Co., Foxboro. MA

2:3O'3:OO (l)
Projecl Monog6menl ol o Dishibuled Digilol
Conlrol Projoct

S. R. Dorll, ARAMCO. Houston. TX

3:OO.3:30 (l)
Equipm€nl Shuldown Anolysis in o Distrtbul€d
Syslom

E. M. Cohen, The Foxboro Co., Foxboro. MA

3:3O.4:OO (l)
Dlsl¡lþuled Approoch Apptied in the Design ot o
Simulolion Pockoge

H. f\4. Huynh,.Hydro-Quebec, Montreot, CANADA

4:OO4:15 (l)
Developing o Bolch Conlrol Slrqtegy Using
Bolch Formolism ond Time S€qu€nc€
Diogroming

D. Hylond. Fisher Coñtrols, Auslin. TX

4:15'1:30 (l)
Mon Mochine lnlerfoce: Guidelines for
Êvoluolion Cr¡l€rlo ond lmplemenlolion

J. Scorlef, Honeywell, ¡nc., Forl Wosh¡nglon, pA

4:3O-5:OO (l)
ïhe Humon lnleloce in process Conkol
Compuler Syslems

T. A. King, Meosurex Corp., Cupettino. CA
4:45.5:OO (l)
The lmporlonce ol Communicolions in process
Conlrol Wortd

M. O. Greoves, Foxboro Co., Foxboro. MA

SESSION FPIO: Mortin Ctub
CONTROI APPLICATIONS
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SESSION FP9: Penguin

FAULT TOTERANT AEROSPACE SYSTEMS

orgdnizer ond choir: E. GÕi, c. s. Droper
Loborolory. Combridge, [/A

Co.Cholr: M. B. Adoms, C. S. DroÞer Loborotorv.
Combridge. MA

2:30.3:OO (t)
Conlrol Syslom Reconf igurolion

W. Vonder Velde, Mossochusefis lnslilute of
Technology, Combridge, MA

3:OO'3:30 (t)
lnv€sligol¡on of Conlrol [ow Reconligurolions lo
Accommodol6 o Conhol Elemenl Fdilurs on o
Commerc¡ol Alrplone

A. J. Oslroff ond R, Hueschen, NASA Longtey
Reseorch Cenler. Hompton, VA

tó85

1746



SESSION FPll: Regency A

CONTROL OPTIMIZATION, AND PTANNING

IN ALTERNAIÉ POWER GENERAIION'

COGENERATION, AND ENERGY RECOVERY

SYSTEMS

3:3O4:OO (l)
ieos¡o¡t¡ty òi Moximum Enetgy convetîing.
êã"ìtàr oi on oceon wove Enelgv conv€tler

M. Mosubuchi ond R Kowotoni, Osoko Univ"

JAPAN

4:OO'1:30 (l)
ðãnlrot Stroiegtes loi Energy consorvolion

D. Gorg, Duke Univ, Durhom, NC

4:30.5:OO (l)
Controt onO Oplimirolion ol Plonl Comprossors

to Sov€ Engtgy- 
À. rovo, tné'unlv. of Akron, Akron oH; L L

Enterline, Boiley Controls Co ' Wickliffe' OH

5:OO'5:30 (l)
ihe Design ond lmplomenloîion ol Duol

ComÞulet Bock'UP Syslem- -À 
lu". Reseorcl'r lnstìtute of tleclronic lechnique

ApplicÕÎion, BeiJing, CHINA
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Session Poge Nom€ Sess¡on Poge Nome Sess¡on Poge

Aderibigbe. A. A
Adler, L.

Aggorwol. R. k.
Ahova. O.
Ahmed. M E.

Ahmed. N

Ahmed Zoid. S.

Ahson. S I

Albrighl. L F

Alexondridis. A. A.
Alexondridis. M. G.
Alford. C O.
Allen. D. L.

ol'Sho¡kh. A.
Alvorez-Colderon, J.
Amin. M.
Anderson, R. O.
Andrisoni, D., ll

Anex, R. P., Jr.
Annoswomy, A. M

Anlsoklis. P. J.

Aropostolhis. A.
Ardemo. M. E

Arelhos, S. P.

Arkun, Y.

Bosher. A M
Bosile G
lleomon. J B

Behbehoni. K

Bejczv. A K

Belorìger. P R

Bellmon. ll
Belyeu. S M
Benmolìommed. K

Benoil. R.

Benson. M W
Benlsmon. J.

Bergmon. E.

Bernord, A.
Berlrqnd. P.

(:horhoub. N G
Chondrosekhor. l

Chong C B

Chorìg. M.É
Chong M I,J
Chone P.lì
Chong S C
ahorìg T !

Chopel. J t)
Chen. S C
Cheng. S K

Cheok. K C
Chien. I L.

Childerson. M. T

Cho. H S

Choi J.

Chong, C Y

Chou C M
Chorvlo N
(ìhLrn. ll M

Chokrovorly. A

desilvo C W

Desoer. C A

Abou-Kondil, H.,

Adoms, M B.

Arnold. J
Arvind
Asodq. H.

Bockes, P.

Eoheti. K.

Eoheti. R. S.

Bolos. tvl. J.
Bondo, S. S.

Bonerjee, S.
Bqrom, y.
Bor-Konq, l.

Bormish, B. R.
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