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Detection of optical zero position error for
scanning mechanism in spectrometer
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Abstract: To detect the error of optical zero position in scanning mechanism of a grating scanning near-infra-
red spectrometer and to increase the wavelength accuracy of the spectrometer, an image processing method was
proposed for measurement of the vertical errors of pendulum and screw in the scanning mechanism when the
grating scanning system was in the optical zero position. Firstly, the image of optical zero position was ac-
quired by the image acquisition system. Then, spatial coordinates of relevant elements were calibrated by pix-
els, and centerlines of screw and pendulum were extracted by using the edge extracting method and least-
square curve fitting algorithm. Finally, the angle between screw and pendulum was calculated by equation pa-
rameters of fitting centerline, and thus the error detection on optical zero position was realized. The experi-
mental results indicate that the error of the zero position is 1. 544° and the measuring precision is 0. 083. The
proposed method satisfies the testing requirements for simpleness, non-contact and higher precision. Moreo-
ver, it provides theoretical data for compensation of wavelength errors for grating near-infrared spectrometers.
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Fig.2 Diagram of experimental system
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Fig.6 Boundary extraction images of selected regions
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