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Abstract

In this paper, in view of the lack of reliable accuracy evaluation methods for 3D laser scanning re-
sults, the current situation of 3D scanning accuracy evaluation is discussed first, and a method com-
bining control measurement and 3D laser scanning is proposed to evaluate the accuracy of point
cloud results. Taking the cement warehouse mapping project as an example, the main operation flow
combining the two technologies is introduced in detail. Through the fusion of control points, the ac-
curacy of point cloud results was assessed as the mean horizontal error of 3.8 mm and the mean ele-
vation error of 0.082 mm. At the same time, a method of controlling the accuracy of the 3D scan-
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ning model by using a high-precision total station to measure a single station position is proposed.
The test results show that the method has a certain control effect in the project of cement ware-
house mapping.
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Table 1. Nominal accuracy of scanner and total station
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EEE V€IS Lecia RTC360 Lecia P40
£ 3 [l (m) 0.3~130 m 0.4~270 m
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Figure 1. Main flow diagram
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Figure 2. Exterior of the cement warehouse
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Figure 3. Control point layout scheme
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Figure 4. Scan station position
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W RN EE RNV Z R T IEE[3], FEBIEN: A-B-5-4-3-2-1-B-A, &K 169.591 m,
SEEIIAK N 28.265 m, 4K ARN 1A 2 k= 1/105,008, FRZE =1/55,000, [F SR LS R L ER .
TR E ST T 2 ) A P R R AT R 2200 3.8 mm, B/ B A R 22 A 2.3 mm, P AU R 2 3.1 mm.
K /KA B 5 2 AR 3T U5, KRR 2-1-B-5-4-3, KK 140 m, 1= 2% M4 % 4—0.19
mm, BR 254 1.28 mm, [R]H 7K v I 2 465 SRR A2 R o PR T H At SR T s 45 s R s R R 220 0.09 mm,
BN EFEFIRZE N 0.07 mm, P EFEF R ZE A 0.082 mm. FE USRI S E LR 2.

Table 2. Control point results summary
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! 14207 0008 3.710 2.3/0.07

2 Iﬁéggg’% 3.682 3.5/0.09

3 13?2325?2 3.617 3.8/0.09

4 Iﬁgigﬁg 3.641 3.2/0.09
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N X SCAF, AR 2 R S AR B AR IEAT S —, W AR SO S = B [F B N, A DAAR AR SO
NS, BHATEAERLG, 193 S A R S 0 s R, S B RS AR HA S A T A bR —
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Figure 5. 3D point cloud model
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Figure 6. Accuracy control method diagram
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2 ppm, 1"), MCERIE B &5 H, EEFVTEINAGEME, Wk 7 Fos, RERIE kz-1~3 1FJy L%
s KRR vh AL R AN AL I AT PR, SRR S SRR, R R
PREEARARIEICE R, 5 LRI IR 45 A ) R 2 R TR A AR AR NEEAT X, PR 3 R, HEEXS &S
RATHEL: A AL X A ZE7E 2~5 mm, Y 2SI 0 mm, H (Al ZE 7L 2~7 mm, B 25 L
Ny RIS R — 2 MR B . FEEERE, T i SCn il il EEE AR, Z7ER
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Figure 7. Location of station and target
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Table 3. Single station control measurement point comparison
72 3. BN ubHE M s b X

e X (m) Y (m) H (m) XIYTH [ % (mm)
cs-1 -4538.987 14197.172 5.339
2/017
cs-1 (% i &) —4538.989 14197.172 5.332
cs-2 ~4529.436 14217.130 5.106
3/0/3
cs-2 (B &) —4529.438 14217.130 5.103
cs-3 -4517.015 14213.941 5.390
2/0/3
cs-3 (FE I &) -4517.017 14213.941 5.387
cs-4 -4516.732 14196.316 6.427
2/0/4
cs-4 (12 I &) —4516.734 14196.316 6.423
cs-5 -4510.231 14190.057 3.684
5/0/2
cs-5 (4% Il &) —4510.236 14190.057 3.682
cs-6 ~4525.960 14176.596 5.758
3/0/4
cs-6 (¥ I &) —4525.963 14176.596 5.754
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