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TIME DOMAIN SPECIFICATIONS

• The performance of a control system is usually measured in terms of 
its response to a step input. 

• The step input is used because it is easy to generate and gives the 
system a nonzero steady-state condition, which can be measured.



TIME DOMAIN SPECIFICATIONS
Based on this figure, the following performance parameters are
usually defined: maximum overshoot; peak time; rise time; 
settling time; and steady-state error.

• The maximum overshoot, Mp, is the peak value of the 
response curve measured from unity. 

• This parameter is usually quoted as a percentage. 
• The amount of overshoot depends on the damping ratio and 

directly indicates the relative stability of the system.
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• The peak time, Tp, is defined as the time required for the 
response to reach the first peak of the overshoot. 

• The system is more responsive when the peak time is 
smaller, but this gives rise to a higher overshoot.

• The rise time, Tr , is the time required for the response to go 
from 0 % to 100 % of its final value. 

• It is a measure of the responsiveness of a system, and smaller 
rise times make the system more responsive.
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• The settling time, Ts , is the time required for the response

curve to reach and stay within a range about the final
value. A value of 2–5% is usually used in performance
specifications.



TIME DOMAIN SPECIFICATIONS
• The steady-state error, Ess , is the error between the system

response and the reference input value (unity) when the
system reaches its steady-state value.

• A small steady-state error is a requirement in most control
systems.

• In some control systems, such as position control, it is one
of the requirements to have no steady-state error.



TIME DOMAIN SPECIFICATIONS: Example
Determine the performance parameters of the system given
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MAPPING THE s-PLANE INTO THE z-PLANE

• The pole locations of a closed-loop continuous-time system in the s-plane 
determine the behaviour and stability of the system, and we can shape the 
response of a system by positioning its poles in the s-plane. It is desirable to do the 
same for the sampled data systems. 
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