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Abstract

Ground 3D laser scanning was used to collect 3D coordinate data of the reflectorperform point cloud data
processing and mathematical modeling. Two kinds of three-dimensional laser scanning instruments,
namely Haida HS1200 and TrimbleSX10, were selected for experimental research. The error statistical
analysis showed that the former had a large amount of scanning points and could be upgraded to shipborne
mode. CAD drawing was fast; TimbleSX10 scanning point data volume was small, and its operation was
concise; but CAD mapping needed to be improved. The two have great advantages in monitoring hillside
cliffs and bank collapse, but non-sand beaches, bare land and other areas need further attention and expe-
rimentation.
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Figure 1. 3d laser scanner internal coordinate system
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Figure 2. Map of typical waterfront area
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Table 1. Characteristics of different ways of measuring point difference statistics
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Table 2. Different ways of measuring height feature points difference statistic values

2. AEMBSABIEBEATE%HE

FHIEH RME 0.248m B/ ME 0 SESME 0.035m
R 2 Ah < £0.05 +0.05 < Ah <+0.1 Ah > =£0.1
S 30 6 4

[ER e 75% 15% 1%

® tHHEIRE

R4 RQ2) GO EFHAA B iR ZE DL SRR ZE N

M, =0.054m
M, =0.025m

2) LI X I i AL ZERT L
PR IS AR AL E B/ ME N 0.09 my, BORMEN 0.71 me BUAE AN XIRR 2 SR s EA K, &
P SRR, A R R A B, AR AN AT AR

4.2.2. HheEiL

1) #REEHI R AT = BB 00T T R SRR FE A, i 2 R B RO I R RS

2) EE MR X IR ZE SR A O, R S AR A X3, SRR A U AR
5. RESH

MEGEB AR R A SR, I EIREARACEHRZE . H AR R S S T AH 1R 2 R0 22 45 15 25 R4 3t
FAF TR AR ZE[16]0 FESEBRIN b A LLR LA R 2RI

1) A X v 1) 5 M)

PRI XN TAAAE R, . TRIES R X, = 4EBoem o ek Bt 3, 3 e A pl i X
FRAE K o

2) MnEHEPHEEE

TE AT I 52 B A SR D J M4 o 80 AN 003l ) 2500 AT HF R, 2 S P 963 ] P40 ] — b P ) DC PR AT B
WFLPHE, SEMR— Rz

DOI: 10.12677/jwrr.2019.84046 401 TK YR 5T


https://doi.org/10.12677/jwrr.2019.84046

AT AR T I e e B A

3) HAthszmi xR
AR VRMEIREE L 2] B R A T7 T A2

6. &t

1) Hifgik HS1200 =4O SO G B %, TR 7 o T AL v 4 ([ 9 AMU B8 1B 4% S AP SRR R A7
TEZRR): HIA R &I AR EROR, (HER & TSN, JE BT T R 5T CAD MBI A
NTEREGE, T TrimbleSX10 =4EHOGITRM A, WAEONLHE, BRI, BIERH PR,
BONTANWT, FEOESERET TBC JFk, #aThRedbreIrkyd, i CAD BWAFTERM; 54h, TrimbleSX10
LE iR IA HS1200 fEARAL 2 2 %6 B A it

2) TrimbleSX10 K TBC AJ LULERES 7 =ik ) FE SRS, (HARGFEIEA L, T ZE L1 = 5 i
PREAERBEAT AL ], Tk O T IET CAD FR I A SEE ORI A A, B4 ot .

3) M = 4EEORIE (L BEEE . 0RO E S I B G IR R RIS, HARDRE, S XSA T, H
Rt —0 RS 5.

SE

(1] MO, FAHE57, JAfR. BT i = 4ER0t i fRs An i L2 ], W2z, 2010(1): 53-56.
MEI Wensheng, ZHOU Yanfang and ZHOU Jun. Fine topographic mapping based on ground three-dimensional laser scanning.
Surveying and Mapping Bulletin, 2010(1): 53-56. (in Chinese)

2] HE. M = 4EROC ARSI R BT[], R TR AR (A ARV, 2013, 36(2): 228-232.
YANG Yijing. Measurement error analysis of ground three-dimensional laser scanner. Journal of East China University of
Technology (Natural Science Edition), 2013, 36(2): 228-232. (in Chinese)

(3] S2i, AW B =4 0 = RotH MU AIRE EEE]. AT, 2015, 46(3): 27-30.
SHI Bo, ZHENG Min. Point accuracy evaluation of three-dimensional laser scanner based on three-dimensional control field.
People’s Yangtze River, 2015, 46(3): 27-30. (in Chinese)

(4] JAEZ, DA, xR, & KEE =48 — Al E RGO ECRTTE[)]. NRIKIT, 2017, 48(24): 61-65.
ZHOU Jianhong, MA Yaochang, LIU Shizhen, et al. Research on key technologies of three-dimensional integrated surveying
system for water and land topography. People’s Yangtze River, 2017, 48(24): 61-65. (in Chinese)

[5] ZREUR, JL T LD-1 BB AzME /4] Tolkit&E, 2005(S1): 136-138.
WU Qijun, SHEN Zhongwei. LD-1 laser scanning automatic measurement system. Industrial Metrology, 2005(S1): 136-138.
(in Chinese)

[6] &, PR, FaE, & =480l EARA N2 R M) AR, 2011, 42(21): 22-24.
CAO Xi, LIANG Jun, WANG Yanhong, et al. Application of three-dimensional laser scanning technology in topographic
mapping. People’s Yangtze River, 2011, 42(21): 22-24. (in Chinese)

(7] Y, M, B ST = 4EEOR R EOR R HORIIE BN 2], I22IEHR, 2013(3): 70-72.
PENG Weiji, LI Xiaoyan and HUANG Sa. Rapid topographic mapping based on ground three-dimensional laser scanning
technology. Surveying Bulletin, 2013(3): 70-72. (in Chinese)

(8] 75, &/, ¥, % M 4EBOCIR R G =k P DXOE B HUB I & N [0]. K ARDK B R R, 2018, 39(10):
31-34+38.
LI Teng, QUAN Xiaolong, HUANG Tong, et al. Shipborne three-dimensional laser scanning system in topographic survey of
the three gorges reservoir area. Water Resources and Hydropower Express, 2018, 39(10): 31-34+38. (in Chinese)

(91 BN, FFNE. I OGRS R ZERIBRIE T[], SRKRERMEBOR 22 BE 2441, 2012, 24(1): 47-49.
HUANG Hao, LI Xiaoyan. Research on gross error removal of point clouds in three-dimensional laser scanning of buildings.
Journal of Yellow River Polytechnic, 2012, 24(1): 47-49. (in Chinese)

[10] VEfese, =4EHOCHMAGMN BT[], LT R R, 2009, 11(2): 34-35.
FAN Haiying. Applied research of three-dimensional laser scanning system. Journal of Liaoning University of Science and
Technology, 2009, 11(2): 34-35. (in Chinese)

(1] E%T7, RER, Wivet, & BOCE R E bl s = i B I5ED]. B%244), 2008, 29(5): 33-37.
WANG Gefang, WU Guoqing, SHA Xiaoguang, et al. Data processing method of free-form surface point cloud for laser mea-

DOI: 10.12677/jwrr.2019.84046 402 TK YR 5T


https://doi.org/10.12677/jwrr.2019.84046

AT AR T I e R B A

surement. Journal of Graphics, 2008, 29(5): 33-37. (in Chinese)

PNEAE, JEBMG, aEks. BELEEE A S SR B S R IRE ). RO E R (B AR RR), 2008, 36(8): 82-84.
SUN Dianzhu, FAN Zhixian and LI Yanrui. Automatic extraction algorithm of point cloud boundary features from scattered
data. Journal of Huazhong University of Science and Technology (Natural Science Edition), 2008, 36(8): 82-84. (in Chinese)

BEHE, ZHHOCHREOR BRI DTM (R AR 7T[T]). TR 3, 2007, 15(3): 428-432.

DONG Xiujun. Application of three-dimensional laser scanning technology to obtain high-precision DTM. Journal of Engi-
neering Geology, 2007, 15(3): 428-432. (in Chinese)

PO, S 4ERBOCHARIBORTERE ST T R BB FE[I]. R RHE AR, 2014(15): 104.

JIA Haihu. Application of three-dimensional laser scanning technology in deformation monitoring of foundation pit. China
Science and Technology Vertical and Transverse, 2014(15): 104. (in Chinese)

ZRgIR, e, RXEE DI T = RO SR I R R P e LR SR RN VA D]. I hRaEAL, 2011(1): 29-31.

LI Haiquan, YANG Xiaofeng and ZHAO Yangang. Influencing factors and control methods of ground three-dimensional laser
scanning measurement accuracy. Standardization of Surveying and Mapping, 2011(1): 29-31. (in Chinese)

TREREE, TLEM, WK, 4RGN OO BN K R [T]. o EHEE R, 2015(8): 65-67.

ZHANG Tiejun, SHEN Jiahai and SHEN Wenyong. Accuracy testing and application of three-dimensional laser scanner. Chi-
na Harbour Construction, 2015(8): 65-67. (in Chinese)

DOI: 10.12677/jwrr.2019.84046 403 TK YR 5T


https://doi.org/10.12677/jwrr.2019.84046

	Contrastive Analysis of Three-Dimensional Scanner in River Survey
	Abstract
	Keywords
	三维扫描仪在河道勘测中的对比分析
	摘  要
	关键词
	1. 引言
	2. 系统概况及扫测原理
	2.1. 系统概况
	2.2. 扫测原理

	3. 数据采集
	3.1. 中海达HS1200采集
	3.2. TrimbleSX10采集

	4. 数据处理与统计
	4.1. 数据处理
	4.1.1. 点云数据处理
	4.1.2. 数学建模与成图

	4.2. 数据统计与分析
	4.2.1. 数据统计
	4.2.2. 分析结论


	5. 误差分析
	6. 结论
	参考文献

