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Coal gangue loading volume measurement method based on laser triangulation

LIU Hui, ZHANG Chunbo, LU Jinnan, ZHANG Jinru
(College of Mechanical Engineering, Liaoning Technical University, Fuxin 123000, China)

Abstract: In order to solve the problems of low efficiency and high cost in weighing coal gangue loading, a non-contact coal

gangue loading volume measurement method based on laser triangulation was proposed. First, the laser stripe information

projected by the laser on the surface of the moving carriage full of coal gangue was continuously collected using the CCD camera.

The target area of the image was extracted through median filtering method and threshold segmentation method based on Otsu

algorithm during the image pre-process at the same time. Then the center line of the laser stripes were extracted using skeleton-

based gray barycentric method. Finally, the Riemann integral method is used to calculate the coal gangue loading of the vehicle.

The results show that the error of the system results is controlled within 4% , which meets the requirements of system operation

confirming the feasibility and practicability of the measurement method. This research provides a reference for the load

measurement of highway transportation management in complex environments.
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Fig. 1 Schematic diagram of measurement system structure
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Fig.2 System measurement process flow chart
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Fig.3 Principle of direct laser triangulation measurement
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Fig.4 Comparison chart of different filtering methods
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Fig.5 Threshold segmentation effect based on Otsu algorithm
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Fig.7 Extraction result of laser stripe centerline
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Fig.8 Volume calculation principle diagram
a—section of the carriage full of coal gangue b—Riemann method to calcu-

late area
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Table 1 Hardware selection parameter table

CCD camera

equipment laser

wavelength ; 808 nm
diode power:7000mW resolution ; 1280pixel x 1024 pixel
beam power:5600mW

image frame rate ;288frame/s

parameter

characteristics pixel size:6.6pum x6.6pwm

lens fan angle :60°
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dynamic range :90dB
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Fig.9 On-site measurement system construction

Fig. 10 CCD camera field of view
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Fig. 11 Comparison chart of measurement data and weighing data
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Fig. 12 The influence of vehicle speed and position
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