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Study on Spatial Frequency Domain 2-point Method (1st Report) 
- Calibration of Systematic Error in Case of Combining Two Sets of 2-point Method - 

Xin CHEN, Kiyoshi KOTANI and Kiyoshi TAKAMASU 

The multi-probe scanning method has been researched widely for evaluating the profile of large size ultra precision 
specimens. Several data processing methods, such as inclination method, integration method and combination method, etc. 
have been developed using two or three-sensor measurement systems. In this paper, the spatial frequency domain 2-point 
method, which combines two data sets of 2-point method with different sensor intervals, is discussed. Firstly, the algorithm 
of the two sets of 2-point method is introduced without considering the systematic and random error. Then, the influence of 
the systematic error is analyzed and an accurate software calibration method of the systematic error is proposed in the 
presence of the systematic and random error simultaneously. The uncertainty of evaluated profile is also estimated 
quantitatively after calibration. Although the uncertainty is introduced by both the random error and the systematic error, it 
is shown that its result is only decided by the magnitude of the random error. Simulations are performed to confirm the 
theory analysis finally. 

Key words: profile measurement, 2-point method, spatial frequency domain, systematic error, calibration 
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Table 1      Parameter of two set 2-point method 

s d1 d2 N a 

0.5 mm 25 16 400 (L = 200 mm) 1.037 

    Table 2    Simulation results for all kinds of conditions (unit: m) 

condition result 
No. 1D1 2D2 uc STD A1 STD B2

1 0 0 0 0 0 0 

2 0.01 0.03 0 0 0 0.017 

3 0.1 0.3 0 0 0 0.175 

4 0.1 0.3 0.01 0.010 0.010 0.177 

5 0.1 0.3 0.3 0.311 0.310 0.339 

6 0.01 1.5 0.3 0.311 0.313 1.155 

Note 1: STD A means the standard deviation with calibration 
Note 2: STD B means the standard deviation without calibration 
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