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Fig. 1 Diagram of confocal Raman spectroscopy
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Fig. 2 Comparison of maximum position of confocal curve
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Fig. 3 Schematic diagram of confocal fitting algorithm
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Fig. 4 Flow chart of focalization
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Table 1 Residual comparison of different fitting ranges
X i/ % W% X/ % ¥ 2%
95 4.28X107° 72.5 2.8X10°°
92.5 2.05X10°* 70 2.8X107%
90 3.69X10* 67.5 3.8xX10°
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85 6.12X10 4 62.5 4.9X10%
82.5 9.54 X104 60 4.9X10°°
80 1.4X1073 57.5 4.9X1073
77.5 1.4X10°3 55 8X1073
75 2X10° 50 9.9X10°°
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Fig. 5 Result of defocus by confocal raman microscope
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Fig. 6 Result of defocus by confocal raman microscope
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Confocal Raman Spectroscopy Method Based on Quadratic Curve Fitting
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1. Beijing Key Lab for Precision Optoelectronic Measurement Instrument and Technology. School of Optoelectronics, Beijing
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Abstract Raman spectroscopy plays an improtant role in analytical science because of its unique characteristics, such as non-con-
tact and non-destructive detecting, fewer sample consumption, high sensitivity and other characteristics, and it provides a pow-
erful analytical tool for the modern basic research fields. Because of the combination of confocal microscopy technology and
Raman spectroscopy technology, confocal Raman microscopy has the advantage of both high resolution spectroscopy and chroma-
tography detection, which inherits from confocal microscopy and raman spectroscopy. As a result, it is widely used in many
fields, such as physical chemistry, materials science, biomedical, archaeological, cultural identification, and forensic science.
But with the environmental changing, the system drifting or other issues. during the long detection process, the system turns to
defocusing. As a result, during the hole scanning process, the system can not be focused on every detection point, and then it
would lead to a mistake. Eventurally, conventional confocal Raman system could obtain the presence of measurement error even
erroneous results in the long process. In this paper, on the basis of conventional confocal Raman system, a confocal Raman spec-
troscopy method based on quadratic curve fitting is proposed to solve this problem. Based on the principle that the maxium of the
concal curve corresponding the system foucs, the steps to find system foucus as follows: fist, usesing quadratic curve to fit con-
focal curve; second, finding the maxium of the confocal curve; and last obtaining the system foucs. With this method, during
the scanning process, every point should be focused, therefore, the effect of defocusing is eliminated efficiently, and accurate
measurements of confocal Raman spectroscopy system is achieved. Through simulation and experimental results show that: the
proposed method that confocal Raman spectroscopy method based on quadratic curve fitting can effectively eliminate the influence
of system defocus on experimental result, and effectively improve the axial system of fixed focus accuracy, which could provide a
guarantee for further application of confocal Raman spectroscopy. This anti-drift method is effective and accurate in focusing

with great potential to be applied in broader areas.
Keywords Confocal Raman; Quadratic curve fit; High accuracy; Anti-drift

(Received Dec. 4, 2015; accepted Apr. 22, 2016)

* Corresponding author





