
Two-Point Calibration: Step-by-
Step Explanation



Figure 1: precision vs accuracy



Figure 2: One point calibration

Figure 3: Two points calibration, 
ideal case and real case

Temperature, Pressure, Light Intensity, Humidity etc are some analog data where we
use daily.



One-Point Calibration

➢To perform a one point calibration:

➢Take a measurement with your sensor.

➢Compare that measurement with your 
reference standard.

➢Subtract the sensor reading from the 
reference reading to get the offset.

➢Save the offset to persistent area

➢In your code, add the offset to every sensor 
reading to obtain the calibrated value.



Concept of Two-Point Calibration
➢ Two-point calibration corrects sensor readings using two 

known reference points.

➢We assume the relationship between raw sensor output 
and the true value is linear and follow the famous algebra 
equation:

CorrectedValue = a × RawValue + b (y =mx + c in some   
books)

➢ If we know the values of a and b then we can get 
corrected values for each point.

➢We find new linear line which will have slope a and offset 
b



Known Calibration Points
➢We can draw any line on XY plane if we know 2 points, such

as AB, CD etc
(RawLow, ReferenceLow), Point 1
(RawHigh, ReferenceHigh), Point 2
➢ These points must lie on the same calibration line where we

need to find the value of a and b (right side image below)



Setting Up the Equations
At the low point:  ReferenceLow = a × RawLow + b

At the high point: ReferenceHigh = a × RawHigh + b

Let us solve for the slope (a) and offset (b).

Subtract the two equations:

a(RawHigh - RawLow) = ReferenceHigh - ReferenceLow

So:

a = (ReferenceHigh - ReferenceLow) / (RawHigh - RawLow)

Now we know the value of a from our calibration data

Substitute a into one of the equations:

b = ReferenceLow - a × RawLow



Final Calibration Formula
Combine both parts:

CorrectedValue = a × RawValue + b

Substitute a and b:

CorrectedValue = ((RawValue - RawLow) × (ReferenceHigh - ReferenceLow) / 
(RawHigh - RawLow)) + ReferenceLow

RawValue => current reading from the sensor (wrong sensor)

PLC will calculate and save a and b in the persistent memory during calibration state

 Calculate the CorrectedValue as a function of RawValue from the sensor data when 
needed

Example values:
RawLow = -0.5, RawHigh = 96.0
ReferenceLow = 0.01, ReferenceHigh = 100
RawValue = 37

Result:
CorrectedValue = ((37 - (-0.5)) × 99.99 / 96.5) + 
0.01 ≈ 38.87
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