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output in four positions. Positions must be mutual rotated by 
90° ( 4321 ,,, HHHH ). Then goniometric functions are used 
(4).  
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The A symbol is signal amplitude and the c symbol is 

signal offset.  
Equation 1H  is subtracted from 3H  

and equation 2H  is 

subtracted from 4H . Then the initial rotation angle is 
computed by (5). 
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The amplitude A is computed from the first equation in (5). 

The offset c is computed by summing equations 1H  and 3H . 
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The measurements and the calculations are done in X-axis 

and Y-axis. Compensation values are then computed by (7). 
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Measured values are compensated by (3). 

 
The comparison between the Minimum-maximum and 

Four-positions method is demonstrated in Fig. 2. The 
measured magnetic field in X-axis and Y-axis dependence on 
the azimuth is shown in figure on top. Each axis has a 
different offset and amplitude. 

The average error of rotation angle dependence on the 
position of the first compensation point is shown in figure on 
bottom. The other compensations points are mutual rotated by 
90°. The graph was created by this scheme: 

• The first compensation point was chosen. The other 
compensations points are mutual rotated by 90°. 

• The compensation data was computed from the 
compensation points. 

• The measured data was compensated. 
• The azimuth was computed from the compensated 

data. 
• The average error of the azimuth is computed. 
• This error is drawn as a Y-value in graph. X-value is 

the corresponding first compensation point. 
 

The efficiency of compensation depends on the position of 
compensations points, because the measured functions are not 
exactly sinusoidal shape. 

The dashed line in graph is the error of the azimuth by 
using Minimum-maximum method. 

 
Fig. 2. Comparison between Min-max and Four-positions 

method 
 
5. CONCLUSION 
 
The two popular methods for magnetometer offset 
compensation were described here. The Set/Reset 
compensation is good bud it requires a complicated hardware. 
The power consumption is also higher. The Min-Max method 
is simple but does not accurate enough. 

The Four-positions method reaches the same or better 
results as the Minimum-maximum method. The method 
depends on the position of compensations points and the 
positioning accuracy each point. The main advantage is a short 
time required for compensation. 
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