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SUMMARY

Stanford Research Institute proposes a program that will ultimately
lead to the development of machines to perform reconnaissance missions
that are presently considered to require human intelligence.

Significant but uncoordinated research studies applicable to this
field are being carried out in a number of laboratories. We propose--
in a balanced program of experimental , theoretical , and exploratory
research--to coordinate the efforts of a large group of specialists
wi thin and outside the Institute , directed towards the orderly develop-
ment of theory, technique , and hardware.

Several key problem areas have been identified and will serve as
the basis of our initial work. These include , among others , research
in adaptive pattern recognition , in learning systems , and in multi-
level goal-seeking systems. In addition to the necessary exploration
of these areas by analyses and simul tation , it is intended to develop
a machine facility to permit operat ion with models that will embody de-
sired concept s , but will avoid superfluous engineering design. By thus
concurrently implementing theoretical results , major practical problems
will not be overlooked , costs of real solutions may be assessed , and the
operating models can also serve a major purpose in the generation , clari-
fication , and simplification of complex ideas.

The machine facility will consist primarily of a high-speed data
processing system controlling a simple , mobile vehicle equipped with
visual , tactile , and acoustic sensors. It is planned to demonstrate
wi th this facility a goal-seeking automaton learning to perform non-
trivial missions in a complex and changing environment--missions that
would normally be considered to require intelligence.



INTRODUCTION

This proposal is in response to RADC Proposal Request No. I -6-4769 dated
14 December 1965.

Background

Mechanical robots that imitate human or animal behavior have intrigued
man since antiquity. About 300 B. C., Hero of Alexandria constructed a hy-
draulically powered figure of Hercules and the dragon. The robot Hercules
shot the dragon with bow and arrow , whereupon the dragon rose with a scream
and then fell. Many robots embellished medieval clocks , such as the famous
15th century Venetian clock with its pair of bronze giants that strike thehours. These devices executed simple sequences of actions without change
and, though entertaining, could hardly be called " intelligent. Twentieth-
century automata--such as Grey Walter s turtles , 1 * Claude Shannon s maze-
running rat , a and Johns Hopkins

' "

beast "3 --have brought the art of robot-
building to the beginning of a new chapter--that of intelligent automata.

Advances during the last decade in artificial intelligence now m.ake
feasible the initiation of a program to develop intelligent automata. In
the past this field has been arbitrarily divided into two major branches:
heuristic programming and adaptive pattern recognition. The development
of the stored- program, high-speed digital computer has made possible
heuri st ic programs" to play che SS 4 and checkers , 5 prove theorems , a , ? and

converse "understandingly" with humans. The last program , which " under-
stands " is based on property list structures that simulate the features
of an associative memory. A brief review of this technique is given in
Appendix A. Simultaneous with these efforts to program computers to per-
form intelligent tasks , advances have been made in methods for processing
and recognizing such perceptual information as high-resolution visual
images, speech , and other patterns. 9-12 Various adaptive techniques
implemented either by special- purpose equipment or by simulation on com-
puters, have proved useful in these efforts.

.. 

It is now possible and appropriate to begin to build automata with
the enhanced abilities promised by these developments in heuristic pro-
gramming and pattern recognition research. Such abilities might include
the following:

(1) The ability to perrieive , in rich detail , the environ-
ment surrounding it. This perception can include visual
tactile, acoustic , and other special senses,

References are listed at the end of the main text , preceding the
Appendices.


