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Research on Linear Detection Algorithm of Guide Rail Using Laser
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Abstract: As the guide device of a mechanical and electrical integration, linear guide is an important part of production and
processing. In order to detect the detecion of guide rail, a simple method was proposed. The laser was mounted on the slider to
illuminate the psd installed at the end of guide rail to read the distance of the spot from the coordinate axis. According to the distance,
the inclination angle of guide was obtained, and the detection of guide was calculated by the inclination angle. In consideration of the
static error caused by the actual guide axis deviating from the ideal axis, the least square method and the improved genetic algorithm
were used to eliminate the influence of the error. The paper, with the analysis on the errors, elabrates the calculation method of
linear detection of guide rail based on laser great in detail, thus furnishing the conditions for automatic linear detection of guide rail.
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5 5.08 5.06 5 4.03 5.12 5 2.34 4.72
10 8.48 -3.92 10 8.94 -2.38 10 6.96 0.12
15 18.35 -6.03 15 16.73 -3.09 15 13.4 -4.50
20 15.84 -10.40 20 18.42 -12.29 20 17.19 -11.24
25 7.36 0.97 25 9.58 -1.74 25 6.08 -3.97
30 -9.03 9.28 30 -6.75 7.32 30 -7.71 5.14
35 4.94 8.81 35 3.64 9.18 35 2.74 7.91
40 10.30 13.09 40 9.32 16.98 40 8.58 15.38
45 14.82 9.26 45 12.83 8.40 45 9.82 9.01
50 8.30 9.38 50 7.89 6.83 50 6.51 5.24
55 -4.62 9.76 55 -2.4 10.25 55 -4.29 9.73
60 -18.04 10.17 60 ~14.59 8.28 60 -6.92 10.58
65 -9.75 8.39 65 -10.77 6.06 65 -8.15 7.83
70 4.37 -0.45 70 2.85 1.92 70 474 0.18
75 13.23 -7.29 75 11.81 -8.16 75 13.52 -5.39
80 24.26 -9.34 80 23.03 -11.42 80 20.74 -8.71
85 30.35 -9.75 85 28.27 -12.73 85 30.37 ~14.01
90 27.83 -18.04 90 25.18 -20.01 90 23.91 -19.49
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