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A variable-length photoelectric reference scale

WU Bin, WANG Xiaolei
(State Key Laboratory of Precision Measuring Technology and Instrument, 1iarjin University, Tianjin 300072, China)

Abstract: In order to orientate a non-orthogonal shafting laser tiiccdoi.c measurement system quickly and accurately, a
construction technology of variable-length photoelectric reference sc.'e was p-oposed based on high-precision photoelectric position
sensitive detector . Firstly, the feature of a non-orthogonal shofiing liser theodolite was elaborated. According to the features and
the orientation requirement of a non-orthogonal shafting lecex tucolclite measurement system, the general idea of the construction
of variable-length photoelectric reference scale was comirmel. After that, the design of hardware circuit was finished and a
variable-length photoelectric reference scale was construcica. Finally, spatial position relationship between two photoelectric
position sensitive detectors was calibrated to realize the measurement of variable-length reference. The experiment results show
that the relative measurement accuracy of vaiic ble Jength photoelectric reference scale is better than 0.03% . The orientation of a
non-orthogonal shafting laser theodolite -neasurement system can be realized conveniently and in high-precision.
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Fig. 1  Structure of variable-length photoelectric reference scale
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Fig.2 Photosensitive surface and electrode
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Fig.3 Design of overall cireuit
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Fig.4 Sketch of coordinate system
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Fig.5 Wave chart of coordinate position
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Table 1  Length measurement of traditional reference scale and relative error
.. x-coordinate/ y-coordinate/ z-coordinate/ length/ relative
position
mm mm mm mm error/ %
1007.9213 599.6616  1706.2940
! 1905.4780 597.0995  1639.9258 900.0108 0.008
1023.1966  499.8454  1798.2943
2 1922.4690  494.7610 1765.6786 899.8781 0.2
946.7582 399.6569  1969.3281
3 1839.9728 392.9382  2078.9314 8999390 0.02
954.9730 398.0503  2033.4701
4 1843.3479 394.3000 1888.6572 900. 1082 0.003
1043.0360  498.1426  1765.3587
3 1931.2291 495.9253  1911.8592 900.1968 001
923.3545 398.9183  1939.1983
6 1821.6396 393.7398  1886.9225 899.8198 0.0
802. 8834 400.3712  1904.7842
7 1700. 4082 393.3240 1840.1129 899.8793 0.02
1620.4126 597.7866  1810.9966
8 2489.2025 596.1437  1575.1893 900.2242 0.02
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