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Abstract Artificial measuring point measurement method is used for measurement in large open-air stockyard
because of no carrier installed measurement equipment, which can result in low efficiency, long life cycle, poor
accuracy and man-made influence. To solve above problem, telescoping mechanism installation on the vehicle
platform is proposed. Laser scanner. inertial navigation, GPS and electronic pan/tilt/zoom (PTZ) are integrated,
and partition independent scanning measurement of stockyard and unified coordinate transformation combination are
used to quick access to the stockyard 3D coordinate data and to accurately calculate the size of the stockyard enabling
reserves converter. Under test conditions, the absolute accuracy is up to 0.4 % . Open yard field tests show that the
separated ten districts measurement of 8000 m® can be completed within one hour with the error of repeating
measurement less than 0. 9% . Field test of mine surveying isn’'t taken and the accuracy is lower than the above
conclusions based on the device parameters, but it can meet the measurement need of the industry. This method is an
effective solution to the measurement problem, and can be widely used in the open yard, mine surveying, with good
application and promotion prospects.
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Table 1 Parameter of the stockyard 1

Vertical Lateral
Point Latitude and longitude /(%) Heading angle /(°)  Elevation /m
inclination /(%) inclination /(%)
1 102.2123351,38.4950217 292. 664 1554. 85 —1.011 —1.135
2 102.2115933,38.4950251 292.562 1554. 87 —1.097 —1.172
3 102. 2120717,38. 4947317 272.592 1554. 84 —1.376 —1.028
4 102.2109201,38. 4950001 294.621 1554. 94 —1.413 —1.599
S 102. 2104683,38. 4951667 296. 547 1554. 84 —1.071 —1.173
6 102. 2099551,38. 4954801 292. 822 1554. 75 —1.046 —1. 286
7 102.2094967,38. 4956601 297.132 1554.73 —1.024 —1.088
8 102. 2099733,38. 4959517 114. 888 1555. 05 1.032 —1.631
9 102.2114551,38.4953883 115. 585 1555.13 1.746 —2.214
10 102.2109233,38. 4955933 108. 317 1554. 99 —1.303 —3.731
11 102.2105117,38.4957483 295.372 1555. 06 —1.314 —2.241
%2 M2 BH
Table 2 Parameter of the stockyard II
Vertical Lateral
Point Latitude and longitude /(%) Heading angle /(°)  Elevation /m
inclination /(%) inclination /(%)

1 102.2032167,38.4959051 113. 302 1556. 09 —1.534 1.093
2 102.2036201,38. 4963833 27.785 1555. 96 2.772 —1.457
3 102.2031501,38.4963451 206. 895 1555. 21 —2.336 —1.336

AR 01 F 7 B9 PR L A S TR 1Y T A 1 B T
PEAT T3S 3 YN B I X SRR EAT TR L 4 X 4
I R AR R =B EIE R A — B, O
S AR B U I 2 SR B DA B (E S AR HE SR 1Y

SR 0. 85% T A A0 ML T A R P IRCE 2 U R
B 0.9V, T2 MR AU 4% B 10 22 8 DA -4 1
FEECT 4, 0015 1 A5 22 HH 345 525 0. 0046, B 5
11 AN A /N T 0, 4%, BRI B 45 A 3 A

g xf ZHA MG EBCES L s 1 W EERITEL R 4APUR.
3 OB 1G4S

Table 3 Measurement results of the stockyard 1

Single point of Single point of Single point of

Repeatability single

Point volume 1 /m* volume 2 /m’ volume 3 /m’ point
1 1992. 8 2026. 5 2035.9 0.008455542
2 5845.7 5880. 8 5894. 6 0. 003178008
3 3654. 8 3602. 8 3633.5 0.005062237
4 7977.8 7964. 1 7813.9 0.008814689
5 8610.7 8787.5 8613.2 0.008998619
6 8227.5 8293 8159.7 0.005432155
7 4622. 1 4690. 9 4693. 5 0.006673092
8 4188 4165. 2 4207.1 0.003434101
9 4597. 6 4633. 4 4662. 6 0. 004836759
10 4129.9 4098. 3 4176. 4 0.006696441
11 4412.1 4422. 3 4320. 2 0.009831795
F4 B2 MELR
Table 4 Measurement results of the stockyard II
Point Single point (;f Single point (:f Single point (;f Repeatabi'lity single
volume 1 /m volume 2 /m volume 3 /m point
2 980. 5 991.7 986. 5 0.003875576
3 1139.1 1135.8 1133.3 0.001780021
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