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Chapter 1 - Basic Concepts 

 
Measurement System Components 
 
Sensor - Transducer 
 
Signal-conditioning 
 
Output 
 
Feedback-control 
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 Example: 
 

 
The thermocouple produces a voltage which is 
proportional to a temperature difference. 
The A/D converter converts this voltage to a 
digital value which is fed to the computer.  The 
program converts this voltage to the equivalent 
temperature.  The value may be plotted on the 
screen, or printed out, or stored. 
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 Some Definitions 
 
Variable - a physical quantity that can change. 
 
Independent Variable - a variable you can 
change without affecting other independent 
variables. 
 
Dependent Variable - variable which changes 
when one or more independent variable 
changes. 
 
Parameter - a combination of variables, usually 
dimensionless - a dimensionless group. 
 



MeasurementSystemConcepts.doc 9/5/2007 5:10 PM  Page 4 

 
 

Extraneous Variable - a variable which is not 
controlled during a measurement.  Ambient 
temperature is frequently an extraneous 
variable. 
 

 
 
What is the extraneous variable?
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Noise - a random variation in the value of the 
measured signal to a variations in extraneous 
variables. 
 
Interference - a deterministic variation of the 
measured signal to extraneous variables.  60 Hz 
signals from power sources frequently cause 
interference. 


