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Introduction on system under 
control

• A control system is a system, which provides the desired response by controlling the output. The following figure shows the 
simple block diagram of a control system.

• There a single block is represented for the control structure. As the output is managed by varying data, this name has been 
given to the control system. Through some process, we'll vary the data. We will study in detail about the blocks inside the 
control system in the next section on open loop and closed loop control systems, and how to vary this input to get the 
desired response.

• Examples − Traffic lights control system, washing machine
• Regulation of traffic lights is an example of a control device. Here an input signal sequence is applied to this control system

and the output is one of the three lights that will be on for a certain duration of time. The other 2 lights will be off at this
time. The on and off times of the signals can be calculated depending on the traffic report at a specific intersection. The
input signal then controlls the output. Therefore, the monitoring system for traffic lights works on a time basis.
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Introduction on State Variable 
Feedback controller

• The classical control theory was discussed, and the transfer function 
concept was used to explain the complex behavior of various systems. In 
fact , the higher order conversion function than three or four is repetitive, 
so it is easier to use the principle of state variable power. It was claimed 
that the configuration of control systems can be adjusted to three 
parameters with PID power. The roots of characteristic equation can not 
be modified with three parameters to obtain optimal transient and steady 
state behavior. In practice, one or two roots can only be made to become 
dominant in response, and a compromise has to be made between the 
transient response and the steady state error. The derivative concept in 
the functional systems often amplifies the noise, and is not advised. 
Instead a network of lead-lags provides a stronger response.
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Problem statement
The conceptual block diagram of a gas-fired heater is shown in Figure 1. The commanded fuel pressure is 
proportional to the desired temperature. The difference between the commanded fuel pressure and a 
measured pressure related to the output temperature is used to actuate a valve and release fuel to the heater. 
The rate of fuel flow determines the temperature. When the output temperature equals the equivalent 
commanded temperature as determined by the commanded fuel pressure, the fuel flow is stopped and the 
heater shuts off (Tyner, M., and May, F. P. Process Engineering Control. Ronald Press, New York, 1968). If the 
transfer function of the heater GH(s), is 

and the transfer function of the fuel valve, Gv(s), is 
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Objectives

1. Design and test the system controllability.
2. Design and test the system observability.
3. Study the disadvantage using phase-variable 

controller and propose an improvement 
solution.
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Scopes and limitations

1. Chapter 4a which is State Space design.
2. Chapter 4b which is Design via state space.
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Methodology/Approach

1. Calculation using the observer formula.
2. Verify using MATLAB
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Solution: Controllability - manual

08/06/2020 8



Solution: Controller Design -
manual
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Verification Controllability via 
Matlab/MCSAP/Octave
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Verification Controller Design 
via Matlab/MCSAP/Octave
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Solution: Observability-manual
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Solution: Observer Design - Manual
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Verification Observability 
via Matlab/MCSAP/Octave
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Verification Observer Design 
via Matlab/MCSAP/Octave
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Observer time response
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Solution for state variable feedback 
controller drawback - manual
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Solution for state variable feedback 
controller drawback - verification
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Discussions
• The controller design is controllable. 
• Observer design is observable.
• Disadvantages of Feedback control
1. No corrective action is taken until after a deviation in the controlled variable 

occurs. Thus, perfect control, where the controlled variable does not deviate from 
the set point during disturbance or set-point changes, is theoretically impossible.

2. Feedback control does not provide predictive control action to compensate for the 
effects of known or measurable disturbances.

3. It may not be satisfactory for processes with large time constants and/or long time 
delays. If large and frequent disturbances occur, the process may operate 
continuously in a transient state and never attain the desired steady state.

4. In some situations, the controlled variable cannot be measured on-line, and, 
consequently, feedback control is not feasible.
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Conclusions

The system given is controllable and observable 
and had been proven. The main disadvantages is 
no corrective action is taken until after a 
deviation in the controlled variable occurs. Thus, 
perfect control, where the controlled variable 
does not deviate from the set point during 
disturbance or set-point changes, is theoretically 
impossible.
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Check list before submission

• Report in power point form, all slides must be 
type writing

• Detail discussions
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