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Pointer gauges reading recognition based on binocular vision
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[ Abstract] Pointer gauges are widely used in substations. With the rapid development of the industry, image processing and
machine vision technologies are more and more widely used in meter readings. However, there are still certain drawbacks in the
reading recognition of traditional monocular vision meters. While the front—vision instrument is missing, there is still an error in the
reading. In view of the above problems, a binocular vision—based pointer meter reading recognition scheme is constructed to achieve
accurate reading of pointer meters. In the research, the calibrated binocular camera is used to shoot the left and right views. After
processing the captured left and right views through epipolar correction and image preprocessing methods, the pointer and the dial are
matched with feature points, and the three — dimensional reconstruction algorithm is used to calculate the three — dimensional
coordinates of the feature points. After that,the spatial information of the pointer and the dial is also constructed . Finally, the pointer
is vertically projected to the plane of the instrument panel, the scale relationship is constructed, and the reading is used to calculate
the output.

[ Key words] pointer gauges; three—dimensional reconstruction; binocular vision; reading recognition
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Fig. 1 Flow chart for recognition of binocular vision pointer meter
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Fig. 2 Principle diagram of binocular vision imaging
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Fig. 3 Results of the identification of corner points of the

calibration plate
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Fig. 4 3D reconstruction of the calibration plate
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Fig. 5 Pixel errors in calibration plate reconstruction
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Fig. 7 Selection of pointer feature points after correction
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Fig. 8 3D reconstruction of the pointer
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Fig. 9 Selection of dial feature points after calibration
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Fig. 10 3D reconstruction of the dial
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Fig. 11 Vertical projection of the hands on the dial
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Fig. 12 Multiple sets of experimental data
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Tab. 1 Results of analysis of readings
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