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Measurement Systems
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Measurement Systems
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Presenter
Presentation Notes
Sensing Element: This is in contact with the system under study and produces an output which is in some way dependent on the measured variable.

Signal Conditioning Element: This takes the output and converts it into a form suitable for further processing.  e.g. a DC voltage, a DC current or a frequency signal.

Signal Processing Element:	Takes the output of the signal conditioning stage and converts it into a from more suitable for presentation.  E.g. an ADC turning a voltage signal into a number, or, a microcomputer performing calculations on the measured raw data.
 
Data Presentation Element: Presents the measured value in a form which can be easily recognised by the observer.  E.g. digital displays, moving needle meters, chart recorders, lab-software on PCs, etc.





Transducer Classification

• A Sensor is a transducer designed to produce
measurement information.

• An Actuator is a transducer intended to convert
energy to be used in a control or test application.
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Transducer Classification

• In a Passive transducer, a change in the measurand
produces a change in a related parameter. It requires
an external source of power for operation. Also
known as a parametric transducer.

• In an Active transducer, input energy is directly
converted into the output form. No external power
source is required.
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Transducer Classification

• An Analogue transducer produces an output whose
size is proportional to the value of the measurand.

• A Digitising transducer is a counting device. The
output is the number of “events” observed, e.g.
photons, radioactive decays, etc.
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Range and Span

• Input range
defined by Imin and 
Imax.

• Input span defined 
as Imax – Imin

• Output range and 
span defined 
similarly.
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non-linearity
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sensitivity

Control and Instrumentation Systems 9



hysteresis

Control and Instrumentation Systems 10



Resolution
• The resolution of the 

device is the smallest 
detectable change in input.

• Some devices have an 
intrinsic step response,

• Some may be noise limited,

• Others are limited in 
practice by the resolution 
of A/D elecronics (more 
later).
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Interfering and modifying inputs
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Accuracy and precision
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