
M e a s u r e m e n t  T e r m s  

There are four basic terms that must be 

understood in measurement. 

Accuracy: The difference between the 

measured value and the “true” value. It is a 

measure of the central tendency (average) of 

the measuring process. 

Precision (Repeatability): The variation in 

values obtained by one operator using one 

measuring tool on one characteristic (on one 

part, if the measurement is non-destructive). It 

is a measure of the spread of the measurement 

equipment. 

Reproducibility: The variation in values 

obtained by many operators using one 

measuring tool on one characteristic (on one 

part, if the measurement is non-destructive). It 

is a measure of the spread of the measurement 

personnel. 

Discrimination: The smallest difference in 

values that the measuring system can detect. It 

is important to understand that this has nothing 

to do with accuracy or precision: a poorly 

made micrometer may have divisions down to 

0.001 mm, but is unlikely to be able to 

measure to that level accurately or precisely. 

C a l i b r a t i o n  

Calibration of measuring equipment is 

essential to the reliability of the measuring 

system. In addition, the systems used should 

be sufficiently compatible with those used by 

outside parties (customers, suppliers etc) so as 

not to cause differences in inspection results. 

Briefly, calibration should be scheduled, based 

on the measuring equipment and measurement 

techniques, and such calibration should be 

traceable to recognised international standards 

of measurement. The calibration status 

(whether equipment is currently calibrated) of 

equipment should be readily recognisable with 

tags or stickers. It is also a good idea to ensure 

that routine preventative maintenance 

activities are also scheduled, to ensure 

measurement capability is not affected by 

equipment breakdown. 

M e a s u r e m e n t  S y s t e m s  

 



M e a s u r e m e n t  E r r o r  

The variation in a measuring system should 

always be taken into account when using it to 

measure a process or product. If not, the error 

may be the difference between a perceived 

defect and none, when the difference between 

the actual measurement and the nearest 

specification or control limit is less than the 

measurement error. 

Another aspect of this error is that process 

controls should use the same measuring 

system used in the process capability study, 

particularly if the process spread is close to the 

specification limits. This is because the 

process capability study evaluates the 

combined variation of the process and the 

measuring system. If the system is changed, 

the variation will be different to that of the 

study, and therefore the control will be 

correspondingly less reliable. The closer the 

process spread to the specification limits, the 

more significant will be this effect. 

T e s t  a n d  E q u i p m e n t  
S e l e c t i o n  

In general terms, the measuring system should 

be capable of accurate, precise and 

reproducible discrimination to at least one 

fifth, and preferably one tenth, of the tolerance 

range. 

Another very important aspect of measuring 

systems is whether the test is actually 

measuring the property being controlled. 

Eg: Friction measurement: although generally 

measurement of Static Co-efficient of Friction 

is much easier, if you are trying to measure 

the ease of high-speed processing, dynamic 

Co-efficient of Friction (a completely different 

property) is much more important. 

 


