PROCEEDINGS

of

The Fourth Yale Workshop on
Applications of Adaptive Systems Theory

Yale University
May, 1985

TABLE OF CONTENTS

THEORY ]

1l

“Methods of Averaging for Adaptive Systems,’

“Persistent Excitation and Stability Properties
of Adaptive Systems,” K. S. Narendra and
A M. ANRASWAMY . ..ooeiririierrereencoreesiisiresnoensrresressessesessessersesne 7

“A Robust Indirect Adaptive Control Approach,”
G. Kreisselmeier. ..o 13

“Convergence of Parameter Estimates in Stochastic
Adaptive Control,” P. R. Kumar......c.ccoovvciininiiinninn 20

APPLICATIONS |

“Application of Multivariable Adaptive Control
Schemes to Distillation Columns,” H. Unbehauen and

“Performance Studies of an Adaptive PID
Controller,” K. W. Limand C. C. Hang.......cc..ccoeconnerrnrenacs 30

“Self Tuning and Adaptive Control of Chemical
Processes,” S. A. Chesna and B. E. Ydsti€........ccoovvvvvvnerineennns 36

“Identification of Robot Dynamics: An Application
of Recursive Estimation,” C. P. Neuman and
P. K. Khosta oo 42

'DEMONSTRATION I

“The Exact Pattern Recognition Adaptive
Controller, a Commercial Success, in English,”
E. H. BriStol oot .50

APPLICATIONS 11

“On Practical Implementations of Adaptive Control,”
C.C.Hang, K. W. Lim,and T. T. Tay...c.cccoevmerrncrnincnns 56

“A Simple Self-Tuning Adaptive Controller with
Offset Elimination,” H. B. Verbruggen,
P. P.J. van den Bosch, and H. C. Lammers..........cccccovvvvienenn 62

“Effects of Phase and Amplitude Errors Upon

Image Resolution for Discrete Element Arrays,”

G. D. Arndt, S. Davidson, J. D. Ngo, R. P. Jedlicka,

aNd J. ESLES..cccvirieniirirecc e s 68

“Self-Cohering a Large, Distorted Antenna for
Microwave Imaging,” B. D. Steinberg......cccoviiiiiniininn, 73

“MRAC Sensor-Based Robot Control: A Case Study
of Adaptive Visual Servoing,” L. E. Weiss,
A. C. Sanderson, and C. P. Neuman......ccovveeereernennecscinin 78

LEARNING MODELS

“Cooperativity in Networks of Pattern Recognizing
Stochastic Learning Automata,” A. G. Barto,

P. Anandan,; and C. W. Anderson.......cocceevcvicniirinicnniniinnn, 85

“Controlling Dynamic Systems With Genetic

Algorithms and Rule Learning,” D. E. Goldberg..........c......... 91

“Knowledge Growth in an Artificial Animal,”

S W, WIHISOM. it ne 98
LEARNING AUTOMATA -

THEORY AND APPLICATIONS

“Convergence of Decentralized Algorithms,”
K. S. Narendra and R. M. Wheeler, Jr. ..o 105

“Learning Automata Models for Adaptive Flow
Control in Packet-Switching Networks,”
L. G. Mason and X. D. GU....ccoceviniiinininini e 113

“Application of Learning Automata to Image Data
Compression,” A. A. Hashim, S. Amir, and P. Mars........... 120

“Use of a Learning Automaton for Control of
Service Activity,” Y. M. Fattah, P. Boyer, A. Dupuis, ‘
and L. ROMOEUL........ocviieiiieciii e 124 -

ADAPTIVE SIGNAL PROCESSING

“Application of an Adaptive Auditory Model to
Speech Recognition,” J. R. Cohen,......ocooveiiineiiiinicen 130

“A Learning Vocoder Using a Vocal Tract Model,”
R. Kuc and S. ReiCh....ccvicninticiniccic i 131

“A Technique for Separating Short and Long-Duration
Signals and Its Application to Interference
Rejection,” J. H. Reed and T. C. Hsia.....c...cooviininnen 135

“Use of Echo Cancellation in Full Duplex Data -
Transmission Over the Public Switched Telephone
Network,” V. B. LAWIeNCe.....cocvvveiriicciiiiiiine i 141



FLEXIBLE SPACE STRUCTURES

“Stable Direct Adaptive Control in Hilbert Space,”

J. Wen and M. Balas.....ooovvivenreneoioeeeeeeeeeeo

“The Search for Appropriate Actuator Distribution
Criteria in Large Space Structures Control,”

R. W. Longman and R. E. Lindberg.........cc..cccourvuennnn.

“Progress in Adaptive Control of Flexible Spacecraft
Using Lattice Filters,” N. Sundararajan and

R. C. MONtEOMELY....ceviiirisriinriiiinrernreree s cterer e

THEORY 11

“Stabilization of Adaptive Systems in the Presence
of Bounded Disturbances Using a Dead Zone,”

A. M. Annaswamy and K. S. Narendra.........ccooueiieiinin

“A Geometric Approach for the Local Analysis of a
One Step Ahead Adaptive Controller,”

“Reduced-Order Adaptive Control,” P. loannou............

“On Structural Determination for Polynomial
Input-Output Differential Systems,”

AL B PearsON ..ot

File name: WALS4.DOC

ROBOTICS

“Advances in the Theory of Computational

Robotics,” J. H. Reif.oiviicioe e oo

“Continuous Path Planning with Uncertainty:
A Case of a Planar Robot Arm with Revolute

Joints,” V. J. Lumelsky.....ococcovininiiniinecece,

“Application of Impedance Control to Automated

Deburring,” N. HOgaN ..o,

“The Potential Field Approach and Operational
Space Formulation in Robot Control,”

O. Khatib.......coveiviciincrereccne s

“Mathematical Theory of Lerning with

Applications to Robot Control,” S. Arimoto.................

“Selection of Robot Natural Motion Via

Feedback,” D. E. KoditscheK......oocovovvvrieverrserereseenas

........ 190



