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Abstract: A rapid volume measurement method for a bulk cargo was proposed to overcome the
shortcomings of traditional bulk measuring systems in poor adaptability for yard environments, longer
complete time, lower efficiency and complex operation. Then a volume measuring system consisting of
a 2D laser scanner, a difference GPS and an attitude measuring system was designed. For this system,
the laser scanner was used to measure dynamically the surface geometry information of a bulk, the
attitude measuring system was taken to measure the space attitude data of the scanner in real time and
the GPS was utilized to obtain the 3D position of the scanner in measuring processing. Finally, the
data fusion was used to calculate 3D point cloud of the bulk cargo and to obtain the volume of the bulk
cargo. On the basis of the feature of single scanned outline, an algorithm to extract the down edge of
the bulk cargo effectively was proposed to remove the measurement error from ground point cloud and
a projection triangulation volume algorithm was used to calculate the volume of bulk’s point cloud.
Experiment shows that the system could complete the measurement of bulk cargo with a size of 69 m®
in 30 s, the average relative error is 0. 42% and the repeated measurement error is 0. 41%. In a reality

bulk measurement, the measurement on about 31 500 m® takes less than 10 min, and the average
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repeated measurement error for 4 coal bulks is 0. 74%. It shows that the system could measure the

volume of bulk cargo quickly and easily on maintaining accurate measurement.

Key words: laser measurement; volume measurement; rapid measurement; large bulk; point cloud

edge; triangulation
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Fig. 2 Points cloud of single outline

B IZ 2 AR LR X N 10 58 B 5 = AE 3=
AT P9I B 61 e 2 B2 0, R A

! sf0 sin 0
NG
2 —sin 8 cos 0] |z
(3) L BTERE I 3 W) = A b, e R L < A

s d5c 7N 8 AR R AR 5 ke O A5 B A B HE 3 L
WK 3 s,

Zr=min{Z;},i=1,2,*,n. 9

’;fr'a’lrl,'.‘i
L .'
..o { o'...

. .®
L ON

0 ¥y

B3 APt

Fig. 3 Extraction of demarcation points
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Fig. 6 Photo of hand-held measurement system
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Tab.1 Measuring volumes of 4 coal piles (m?)

M M1 BEE 2 BEMES MME4
1 31 525.6 12810.5 27 411.4 17 002.3
2 31 692.4 12731.6 27 916.2 16 977.6
3 31 254.9 12787.1 27 305.9 16 768.4
4 31 612.6 12903.5 27 504.4 16 951.6
5 31882.2 12740.3 27 717.6 16 905.7
6 31 304.3 12 832.8 27 827.1 16 843.1
7 31 138.5 12 776.8 27 682.3 16 981.5
8 31 697.1 12572.4 27 861.5 16 603.8
9 31 595.6 12743.6 27 815.6 16 791.4

10 31 268.2 12769.3 27 458.6 16 834.9
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