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Topic 5 — Accuracy, Precision, Resolution, Sensitivity
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Whereas accuracy refers to how closely a measured
value Is to the actual value, precision refers to how
closely individual, repeated measurements agree with

each other. Precision is most affected by noise and
short-term drift on the instrument
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1. Accuracy
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* Forexample, if a pressure gauge of range 0—=10 bar has a
quoted inaccuracy of +1.0% f.s. (+ 1% of full-scale
reading), then the maximum error to be expected in any
readingis 0.1 bar. This means that when the instrumentis
reading 1.0 bar, the possible error is 10% of this value.

* For this reason, an importantrule is to choose the
instrument which has measurement range appropriateto
the spread of values being measured in order to achieve
the best possible accuracy in the readings.

* Thus, if we were measuring pressures with expected
values between 0 and 1 bar, we would not use an

instrument with a range of 0—-10 bar.
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* Precision is a term that describes how close are repeated
measurements of the same value of a measured variable.

* Repeated measurements of the same value can vary due
to random errors. Thus, precision describes the
instrument’s degree of freedom from random errors.

* If a large number of readings are taken of the same
quantity by a high precision instrument, then the spread

of readings will be very small.
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2. Precision (repeatability)
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* Precision is often, though

ja) Low precision,

incorrectly, confused with accuracy. Jow aceuracy
High precision does not imply
anything about measurement E——
accuracy.
» A high precision instrument may @ T
low acouracy

have a low accuracy.

ROBOT 2

* Low accuracy measurements from
a high precision instrument are
normally caused by a bias in the

“ . @ () Msgh precision,
measurements, which is removable high accuracy
by recalibration.

ROBOT 3

Fig. 2.5 Comparison Of acCuraly and precision.
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3. Tolerance
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* Tolerance is a term that is closely related to accuracy and
defines the maximum error that is to be expected in
some value.

* The accuracy of some instruments is sometimes quoted
as a tolerance figure.

* For instance, crankshafts are machined with a diameter

tolerance quoted as so many microns, and electric circuit
components such as resistors have tolerances of perhaps

5%. One resistor chosen at random from a batch having a
nominal value 1000Q and tolerance 5% might have an

actual value anywhere between 9500 and 1050Q.
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