Explanation of hysteresis calculation
Hysteresis is the measurement of the difference in Y offset of the values generated by the transducer as it measures in a positive going direction, and the same values as the transducer measures back down toward zero( the negative going values).
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Figure 1 General hysteresis
In many cases the main portion of  this curve does not work out to be a simple straight line offset in each direction.  Non-linearity and sampling error tend to make the line less than ideal.  Therefore the general case solution is to have two parallel lines, one passing through the main portion of the positive going values and one through the negative.
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Figure 2 Hysteresis of non-linear curves

The generation of these two lines generally requires some finesse and is not nearly as scientific as some would think.  The calibrator must determine where the “main” portion of the curve is and then what line best fits through the positive going points.  The second line then needs to be placed through the negative going set, keeping the same slope.  The difference in Y intercept of these two lines then becomes the total amount of hysteresis.  In a more simplified system, where the nonlinearity is less dramatic the calculation of the hysteresis becomes much simpler.  In this simplified case the total hysteresis is the difference in y values compared to the total amount of y span.
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Figure 3  Definition of points

The calculation of the hysteresis in this simplified condition occurs at the X midpoint of the curve.  This point can be located with the following formula.
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Equation 1 Midpoint location
Once the midpoint had been located, the two Y values (positive and negative going) can be obtained and the calculation becomes a simple plug and chug.
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Equation 2   Hysteresis calculation

In some complex situations the curves may be so close that it is nearly impossible to differentiate, or the linearity is so bad that it simply swamps the amount of hysteresis.  In these conditions a hysteresis of 0 is possible.  Another unusual condition is where the negative going slope has so much hysteresis that it overlaps the positive going transition.  Under these conditions the slopes of the positive and negative going portions of the curve have Y intercept values that are extremely large.  Under these conditions the calculation, made either graphically or mathematically, using the difference between the slopes, could easily end up with a hysteresis of larger than 100%.  Generally these types of huge hysteresis conditions are intentionally created for fine/course control inputs.
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Figure 4     Overlapping regions
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