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Curve fitting algorithm for measurement data of long trace profiler
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Abstract Background: The Long Trace Profiler (LTP) has been widely used to measure the profile of optical
mirrors used in synchrotron radiation applications. The Root Mean Square (RMS) of profile error from fitted profile is
used to evaluate the quality of mirror. Purpose: This study aims to find a better fitting algorithm for measurement
data of LTP and minimize system errors generated by fitting. Methods: Least square method (LSM) based on the
algebraic distance, LSM based on geometric distance, and genetic algorithm have been compared for simulation
profiles of the measured data of LTP with different radii, noise intensities and postures. Results: Simulation results
showed that fitting algorithm of least-squares orthogonal geometric distances had a good noise robustness, and
insensitiveness to the mirror’s postures. Conclusion: Least-squares orthogonal distances is the most suitable curve
fitting algorithm for LTP, it provides references for the profile testing of optical mirrors at SSRF.
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Fig.1 Measuring principle of Nanometer Optical Component Measuring Machine (NOM).
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Fig.3 Profiles of different radii (a) and influence of radius on the accuracy of fitting algorithm (b).

3.2 MEIFEIEE

35 R A0L B SRy X 7 AR, DU PR 2R
Bima e GEWIRS). SSMAEERE) e
SR LTS HOINE 45 RAKET, s 3

[pAE=

Height / mm

F=SN
RMS {8 H AT FEME
0.012
@ 1000

0.010 nm
500 nm
100 nm

0.008
50 nm

0.006 20 nm

0.004

0.002

0 02 0.4 0.6 0.8 1.0

X-position / m

DT T FE A B N O] UL S SRR S
FEEERgZm, WK 4@)ffr, HERGZKHN Tm. %
P55 x FhEIBE N 5 mm. 42 R=20 km. M S 4RIE A
A5 BT TE . =P EIEIA RS B R R
1% 2 4b)Fr, AREEFN U405k 5 B

107 4
(b)
107
£
~ —a— ALS
|2} —o—GLS
= —A—GA
~ 107
1078 ! 1 )
5 10 15 20
Radius / km

B 4 1 N A RS ADM T S (a) R 75 Stk G503 4005 B R 2 ) (b)

Fig.4 Profiles of different noise intensities (a) and influence of noise on the accuracy of fitting algorithm (b).
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Fig.6 Profiles of different measurement postures (a) and influence of measured postures on the accuracy of fitting algorithm (b).
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