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Abstract It is difficult to calculate the content of a large storage yard by volume and density. which causes low
precision and long period of data acquisition and disunity among measurement and calculation. A integration
technology to achieve the 3D coordinate data by applying high-speed laser scanner, distance sensor, angle sensor and
pitch sensor is proposed. Then a unified algorithm of 3D coordinates is deduced and 3D coordinate system of yard
space is established to calculate the volume of material storage accurately. The system architecture, components,
data processing methods and issues to be considered are also proposed, which can solve the measurement problem in a
large material storage and improve the efficiency, accuracy and safety. In the experimental conditions, the absolute
accuracy is less than 0.4 % . Several projects show the simplicity, efficiency and accuracy of the proposed method.
Measuring time less than 20 min for normal yard about 200 m once and the repeated error is less than 0.7 % , which
has good prospects and application worthy.
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Fig. 1 Sketch map of laser-scanning surveying system
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Fig. 2 Collection and control schematic
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Table 1 Results of the accuracy test

Distance /m® 1st /m® 2st/m® 3st /m® result /%
1.0 1. 001 0. 986 1. 004 0.3
1.5 1.494 1. 500 1. 496 0.2
2.0 2.001 2.011 2.012 0.4
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Table 2 Yard measured parameters

1st yard 2nd yard 3st yard
X —60 —60 5.9
Xinax 60 60 55.5
Y ax 60 60 178.0
Y e —60 —60 0

Range resolution 0. 00009769 0.00009769 0.000731113

Angular resolution N/A N/A 0.000943396
Scanner height 34.50 34.63 18.67
Radius 38. 00 37.50 32.37
Yard max radius 60. 00 60. 00 N/A
Yard max radius 5.00 5.00 N/A
Round height 4.50 5.00 N/A
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Fig. 6 Rectangular yard result
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Table 3 Example for 3 yards calculated result

1st result 2nd result 3rd result error /%
1 89474, 464 89287. 280 89407. 231 <0.1
2# 136338.593 136460.525 136410.650 <0.1
34 44504. 935 44410. 340 44401. 550 <0.1
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Fig. 7 Circle yard result
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