




However, I believe that the explanations given above 
put the cart before the horse. The current interest in 
AI stems from the very real successes produced by the 
expert system paradigm introduced in the late 1960s 
and highly publicized in the late 1970s and early 1980s. 
The realization that expert systems could solve impor­
tant, difficult, real-world problems signaled that AI 
had finally arrived as a useful scientific discipline. As 
this realization became more and more pervasive, 
everyone started creating their own lists of what AI 
could do. Many people are making overly optimistic 
forecasts about the capabilities of AI (at least in the 
short run), with the result that some disappointments 
are certain. But equally certain are some startlingly 
brilliant successes. Therefore, I believe that, disap­
pointments notwithstanding, the future belongs to AI. 
After all, everyone wants programs that are smarter, 
not dumber! 

ARTIFICIAL INTELLIGENCE RESEARCH 
IN APL'S MILTON S. EISENHOWER 
RESEARCH CENTER 

The four research projects in AI being conducted 
in the Research Center are described briefly below. 
More detailed accounts of three of them appear in sub­
sequent articles in this issue. 

Machine Vision 
The long-range goal of the vision project is to con­

figure a general vision system with a performance that 
is commensurate with current hardware constraints 
(i.e., memory size and processing speed). Initially, be­
cause of the relatively limited memory capacity and 
the serial operation of current computers, performance 
would not be expected to be high compared to human 
vision capabilities. As larger memories and parallel 
machines become widely available, performance would 
be expected to improve dramatically. A guiding prin­
ciple for such a system is that performance would im­
prove automatically as a direct function of the increase 
in the scale of the hardware available, without the need 
to formulate additional or different concepts in the ar­
chitectures of the vision module. Thus, generality is 
the initial primary goal and performance is secondary. 
Of course, long-range goals are achieved through a col­
lection of shorter-term goals that will change with time 
as some goals are satisfied and new ones are targeted. 
However, all goals will have one feature in common­
the development of vision modules that will serve as 
building blocks from which the general system can be 
assembled. An initial short-term goal is to complete 
a system for recognizing simple objects. A necessary 
attribute of the module is that once an object has been 
recognized, it should continue to be recognized after 
undergoing rotations, translations, and dilations. A 
description of the recognition system is given in the 
article on computer vision by Kim et al. elsewhere in 
this issue. 
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Intelligence Aids for Designing Interactive 
Information Systems 

The long-range goal of this project is to develop a 
computer environment for automating software devel­
opment, with particular emphasis on developing in­
formation systems. The short-range goal is to produce 
an expert system that will transform application­
specific requirements (residing in an application data­
base) into an executable specification. An environment 
called TEDIUM* already exists and will be used to 
transform the specifications produced by the expert 
system into an executable system. An extensive descrip­
tion of the project is given in an article by Blum and 
Sigillito elsewhere in this issue. 

Acquisition and Representation of Knowledge 
for Distributed Command Decision Aiding 

The technology for knowledge-based expert systems 
technology has advanced rapidly in the past few years. 
It is one area of AI that appears to have come into 
its own and seems to be ready for application to the 
development of operational systems. Among poten­
tial applications are planning and decision aiding, both 
of which are important to the solution of distributed 
tactical decision-making problems. Research is being 
conducted on fundamental issues that underlie the de­
sign and development of reconfigurable knowledge­
based systems. Such systems support decision aiding 
for multiple tactical commanders who use a common 
decision-aiding system in which their own tactical 
knowledge is represented in separate instantiations of 
a knowledge base. Issues considered include acquisi­
tion of relevant knowledge from subject-matter ex­
perts, representation of such knowledge in structural 
formalisms in order to transfer it to a knowledge base 
in computer memory, and the use of stored knowledge 
in problem solving and decision-making tasks in sup­
port of tactical decision makers who are separated spa­
tially, electronically, and organizationally. 

Knowledge acquisition is being investigated by de­
veloping and refining techniques to elicit context-sen­
sitive responses to structured tactical situations from 
acknowledged domain experts. Their responses are an­
alyzed to determine the essential nature and extent of 
the knowledge they contain or imply. Knowledge rep­
resentation is being investigated within a human in­
formation-processing model by determining either an­
alytically or empirically what structural formalisms are 
needed to represent the tactical knowledge of two or 
more coordinated but possibly separated decision mak­
ers in knowledge bases in computer memory. Knowl­
edge utilization is being investigated by exercising 
knowledge bases developed in the course of research 
on knowledge acquisition and knowledge representa­
tion; efforts to identify measures of decision-making 
performance for system evaluation will be included. 
For details, refer to the article by Hamill and Stewart 
in this issue. 

·TEDIUM is a registered trademark of Tedious Entt:rprises, Inc . 
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Knowledge Representation and Languages 
The long-range goal is to develop an environment 

for the design, implementation, and evaluation of lan­
guages for knowledge representation and acquisition. 
The short-range goal is to develop particular tech­
niques and software tools that permit experimenting 
in the areas of language design, special-purpose oper­
ating systems, and control strategies. 

The knowledge-representation language and its reali­
zation will be enough to provide expression of rules 
in the context of procedure-oriented, object-oriented, 
and data-oriented rules. The objective is to demon­
strate that these paradigms can be captured through 
the knowledge-representation language. Although each 
view can be implemented by standard programming 
languages, the features occur frequently enough to be 
identified separately. The paradigms represent tech­
niques to partition large sets of rules and data into 
structured, manageable objects. It is expected that oth­
er paradigms or specialized contexts of these para­
digms will evolve from the experience in constructing 
systems. 

Another objective of the work is to develop a knowl­
edge-representation kernel to manage certain aspects 
of process control from within the knowledge-repre­
sentation language. The specialized kernel will control 
process invocations, monitor some resource-consump­
tion patterns, handle interrupts associated with the 
processes, and terminate processes when required. The 
kernel will demonstrate a management policy for mu­
tually constrained cooperating processes. These design 
criteria are based on the view that a knowledge-repre­
sentation system will manage other systems and may 
require the monitoring and interpreting of state 
changes, delayed processing, coordinating of process-
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es, and operation in a distributed environment. Cur­
rently, few systems provide process control. 

A final objective is to extend and develop a family 
of control strategies that can be used within the knowl­
edge-based systems for inferencing and to demonstrate 
the effective use of linguistic variables and null vari­
ables in knowledge-representation systems for infer­
encing under conditions of incomplete and uncertain 
knowledge, forward and backward chaining, and tem­
poral logics. 

This project is not discussed in greater detail else­
where in this issue. However, an expert system that 
resulted from early work in the project is discussed in 
Refs. 5 to 7. 
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