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M"" FOREWORD

In compliance with the direction of Headquarters, Air Research and
Development Command, a Symposium on Self Adaptive Flight Control
Systems was held at Wright Air Development Center on 13-14 January 1959.

The preparations for this symposium were handled jointly by the
Control Requirements Section of the Control Synthesis Branch, Flight Control
Laboratory and the office of the Deputy Chief of Staff for Plans and Operations.
The efforts of the following persons, members of the symposium committee,
helped to make the event a success: Mr. A, J. Cannon, Mr. A. S. Drysdale,
Mr. C. E. Sondergelt, Mr. L. A, Ferguson, Mr. R. E. Hendrickson, Capt R. V.
Simon, M/Sgt W. A. Wood, and M/Sgt H. T. Blaine. The proceedings of the
symposium were transcribed by Mr. P. Lund.

The selection of papers and speakers for the symposium was accomplished
by Capt R. R. Rath. Assistance in the editing of the proceedings of this
symposium was given by Mr, L. A, Ferguson. Miss Annie R. Richardson
prepared a large part of the final typed manuscript.

The success of the symposium and the value of these proceedings are
both due entirely to the efforts of the contributors of the papers. Their
cooperation is gratefully acknowledged.

Lt P. C. Gregory
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ABSTRACT

This report gives an account of the presentations at the Symposium
on Self Adaptive Flight Control Systems held at Wright Air Development
Center on 13-14 January 1959. Papers presented described the " state of the
art" of adaptive control systems. Various self adaptive conirol philosophies
and the mechanization and flight test of these philosophies are presented.
Future plans and programs for self adaptive systems are discussed.
Individual conclusions reached indicate that present flight control systems
in operational vehicles could have a self adaptive capability.

PUBLICATION REVIEW

The publication of this report does not constitute approval by the
Air Force of the findings or conclusions contained herein, It is published
only for the exchange and stimulation of ideas.

FOR THE COMMANDER:

F. B. CARLSON
Colonel, USAF
Chief, Flight Control Laboratory

WADC TR 59-49 iii



TABLE OF CONTENTS

INTRODUCTION

SESSION I
WELCOME - Colonel W. R. Grohs
SYMPOSIUM INTRODUCTION - Major General L, I, Davis
ARDC PLANS AND PROGRAMS - Lt P, C. Gregory
USASRDL FLIGHT CONTROL PROGRAMS - Lt J. P, Gilmore

THE SYSTEMS DYNAMICS RESEARCH AIRPLANE
E. C. Foudriat and S. A. Sjoberg

NASA ADAPTIVE CONTROL SYSTEM PROGRAM
W. C. Triplett

ON AN ADAPTIVE AUTOPILOT USING A NON-LINEAR
FEEDBACK CONTROL SYSTEM - J. D. McLean

SUPERVISORY CONTROL SYSTEM - R, L. Cosgriff
SESSION II

OPENING REMARKS - C. S. Draper

MIT PRESENTATION - H. P. Whitaker

SESSION III

SPERRY ADAPTIVE FLIGHT CONTROL SYSTEM - S, 8. Osder

HONEYWELL'S HISTORY AND PHILOSOPHY IN THE ADAPTIVE

CONTROL FIELD - O, H. Schuck
- SESSION IV
A TECHNIQUE FOR ANALYZING AN ADAPTIVE FLIGHT

CONTROL SYSTEM CONTAINING A BI-STABLE ELEMENT
L. T. Prince

WADC TR 59-49 v

PAGE

11

16

30

33

45

55
58

81

123

148



SESSION IV (Continued)

DISCUSSION OF THE HONEYWELL ADAPTIVE FLIGHT
CONTROL SYSTEM - D, L, Mellon

A REVIEW OF OPTIMIZING COMPUTER CONTROL
I. Lefkowitz and D. P. Eckman

SESSION V
OPENING REMARKS -~ J. G, Truxal

RECENT ADAPTIVE CONTROL WORK AT THE GENERAL
ELECTRIC COMPANY - M, F. Marx

DODCO RESEARCH IN OPTIMUM ADAPTIVE FLIGHT
CONTROL - R. L. Barron

SESSION VI

CONVAIR ANALYSIS AND SYNTHESIS OF A LINEAR, SELF
ADAPTIVE, STABILITY AUGMENTATION SYSTEM - M. Dandois

UCLA PROGRAM IN BASIC RESEARCH IN ADAPTIVE CONTROL
THEORY - M. Margolis

CORNELL AERONAUTICAL LABORATORY PRESENTATION
P. A. Reynolds

SESSION VII

OPENING REMARKS - J. Aseltine

THE AERONUTRONIC SELF-OPTIMIZING AUTOMATIC CONTROL

SYSTEM - G. W, Anderson, R. N. Buland, G. R. Cooper
ADAPTIVE CONTROL SYSTEMS PHILOSOPHY - Y. T. Li

OPEN FORUM
Y. T. Li, Moderator

LIST OF SYMPOSIUM ATTENDEES

WADC TR 59-49 v

PAGE

171

181

199

201

216

254

338

343

348

349
407

432

448





