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Communication
Server

Network
Manager

System Interconnection Link
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\ ’ Mass Computer | Color Monitor
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Printer Mouse
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Keyboard
Programmable Programmable
Controllers Controllers ---direct digital control level
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Character of research

Industrial practice

Background Background
Time Curriculum in education of of
period Undergraduate Graduate Topics researcher  Topics researcher
1940 Measurement Nonlinear Measurement Instrumenta- Measurement Instrumenta-
Controller SISO* hardware tion hardware tion
hardware analysis Controller Electrical Controller  Electrical
PID control hardware engineering hardware engineering
Linear systems Nonlinear SISO Controller Process
Controller systems tuning engineering
tuning Process Cascade
Casade identification control/
control/ (SISO) ratio control
ratio control Controller
tuning
Analog
computation
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1950 Step.frequency Analog Stability Feedforward
response for  computation Feedforward control
identification Feed-forward control
Transform control Digital
domain Pulse computation
Stability testing Process com-
Analog puter control
computation  Digital Adaptive control
1960 Nonlinear simulation  Optimal control Applied Digital Process
SISO Adaptive Multivariable mathematics computer control
analysis control systems Computer control Process
Pulse testing  Optimal State estimation application Multivariable engineering
control Distributed Process controller
State parameter enginzering e installations

estimation  systems
Multivariable Computer-aided

systems design
1970 Feedforward Distributed Advanced Process Advanced Process
control parameter control dynamics control control
Digital simu- systems applications Control applications Minicomputer
lation Process Distributed theory Distributed  applications
Process computer computer Real-time computer
computer control control computing  control
control Advanced Interacting
Multivariable control large-scale
systems applications systems
Design control
applications
1980 Distributed Energy Human
computer management ‘ factors
control Human factors Energy
Reliability management
robustness
*SISO =single-input, single-output
o3} 7, ¢ Reference Adaptive Control
@ 413 b 4-A o] (linear multivariable cont- * Gain Scheduling
rol) 2 7] (estimation)
¢ Loop Pairing ¢ State Estimation
* Time Delay Systems e Joint Estimation
« Multivariable Controller Design ¢ Parameter Estimation
« LQG/LTR @ 9 A3 A 28 (non—linear systems)
@ A &4 o (adaptive control) - (® HAbglelel e A 48 (distributed parameter
* Self - tuning systems)
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1

Overall planning execution
and control

Plant,
Level

Scheduling production and
management information

Center
Level

Coordinating multiple stations

Machinery/
Processes Level
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@ JA % HE 7 digital data link) © ©] 7]
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