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Development of Heterarchical Control System
through Automated Plant Monitoring

Seok-Hee Lee*, Yong-Hwan Bae™**

ABSTRACT

The heterarchical structure provides a more attractive solution to the conventional hierarchical structure
as the density and level of distribution of computing resources in manufacturing system expands. Tracing
the evolution of control structures for automated manufacturing systems, this paper discusses the design
principles for heterarchical system to reduce complexity, increase extendability, flexible configurability
and suggests a good example of real-time adaptation using the concept of intelligent agent of manufac-
turing entities and fault diagnosis system.
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Fig.1 Control structure of automated manufacturing system
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Table 1 Advantages and disadvantages of control structures
of automated manufacturing systems

-, slow and inconsistent speed of
response

-, reliance on single contral unil

- difficult to modify control

global eptimization possible
single source for system
status information

software
gradual implementatiot, -. computational limitations of
recundancy, and reduced local controllers

- increased number of inter-level
communication links

-, difficulties with dealing with
dynamic adaptive control

- difficulty of making future
unforseen modification

-. conneclivily problems

. increased difficulty of control
system

software development
problems
|-, incremental addition of
control possible
possibility of adaptive
behavior

. allowance for differing time
1 scales
fast, response times
full local autonomy
4~ reduced software complexity
implicit fault-tolerance
ease of reconfigurability and
adaptahility
faster diffusion of information

-, few standards for communication
prolocols or operating systems

-, only local optimization possible

- requires a high network capacity

- lack of availability of software
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Fig. 2 Heterarchical control system design flow
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