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Classical feedback control theory has been used for  
the design of operational amplifiers that use feedback, 
motor control, and process control. With the advent of 
inexpensive microelectronic technology that includes 
sensors, microprocessors, networking hardware, and 
actuators, many different types of problem have entered the 
framework of feedback control. As an example, 
transportation engineering has been going through a 
revolution and has created a new field called Intelligent 
Transportation Systems (ITS) that involves using traffic 
sensors on the road, processing the information, and then 
giving information to the drivers for smooth traffic flow 
operations. Transportation engineers have traditionally used 

operational research methods of optimisation for system 
design. Most of these methods have used static models  
of traffic. In order to extend the results from static 
optimisation to dynamic ones, methods like rollizon horizon 
optimisation have been used. The technique here is to solve 
the optimisation problem for a finite time and then apply 
only a portion of the control till the next sampling time, 
after which a new optimisation problem is solved. The 
problem with this approach is that no optimisation results 
are obtained for the actual implementation, which is a 
piecemeal glueing of the solutions of the different rolling 
time horizon problems solved. Moreover, computation has 
to be performed to solve the optimisation in real time, 
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which, in general, is expensive. In addition, one does not 
obtain stability guarantees of the ‘closed loop’ dynamic 
system. This application is ideally suited for the use  
of feedback control theory, which is geared towards 
obtaining a control law that is designed to provide closed 
loop stability by using only a small amount of computations 
in real time. 

There are many other application areas that have not 
been studied or explored extensively for the use of feedback 
control design methodology, even when the implementation 
follows a closed loop structure. One example is how the  
federal government changes the interest rate based on the 
economic health indicators for the nation. The interest rate 
is the control variable that has a direct impact on the 
economy, and by making it a function of the economic 
indicators, this implementation becomes a closed loop  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

control. Hence, this area is definitely amenable to feedback 
control design methodology. However, we do note that  
to get aggregate dynamic models of the economy with 
mathematical relationships between various states and 
economic indicators and the control variable is non-trivial. 

This special issue of IJCAT is presented to encourage 
researchers to use feedback control design methods for  
non-traditional feedback control problems when the 
implementation structure for closed loops is present in the 
system. The collection of papers presents different 
applications of feedback control, showing the reader how to 
use the framework in non-traditional areas. One such 
example is the feedback control theory used for pedagogy 
where abstract structures are used for knowledge 
representation in order for the feedback design to be 
realisable. 


