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Intelligent Instrument: Principle, design and Applications
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Transducers: sensors and actuators

i
Transducer

® A device that converts a signal from one physical form to a
corresponding signal having a different physical form
" Physical form: mechanical, thermal, magnetic, electric, optical, chemical...

® Transducers are ENERGY CONVERTERS or MODIFIERS

|
Sensor
® A device that receives and responds to a signal or stimulus

" This is a broader concept that includes the extension of our perception
capabilities to acquire information about physical quantities

" Transducers: sensors and actuators
® Sensor: an input transducer (i.e., a microphone)

® Actuator: an output transducer (i.e., a loudspeaker)
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Measurements

= A simple instrument model

Plysical
measuremot Signal
variable

Measwrement

Sensor

Measurand

PHYSICAL
PROCESS

® A observable variable X is obtained from the measurand
® X is related to the measurand in some KNOWN way (i.e., measuring mass)

® The sensor generates a signal variable that can be manipulated:
® Processed, transmitted or displayed
® In the example above the signal is passed to a display, where a
measurement can be taken
® Measurement

® The process of comparing an unknown quantity with a standard of the

same quantity (measuring length) or standards of two or more related
quantities (measuring velocity)
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NASA's Curiosity Mars Rover landed on the red planet on August 6, 2012, after the much-publicized ""seven minutes
of terror' landing. The rover's mission is to determine if the planet ever has been capable of supporting life.
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