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Abstract

Based on the airborne LiDAR point cloud data, this paper proposes a set of building 3D model re-
construction methods. Firstly, the gradual triangulation filtering algorithm is used to classify ground
points and non-ground points, and the building point cloud is extracted through the trained random
forest model; secondly, the direction is taken as the constraint condition, and the random sample
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consistent (RANSAC) algorithm is used to extract the building contour line and obtain the roof key
point information; finally, the SharpGL toolkit is used to reconstruct the 3D model of the building
based on the building outline and roof key point information. Taking the measured airborne Li-
DAR point cloud data as an example, the experimental results show that the proposed method can
extract complete building contour information, and has high building model reconstruction accu-
racy.
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Figure 1. Schematic diagram of TIN model
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Table 1. Summary of classification characteristics
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Figure 2. Schematic diagram of Alpha Shapes algorithm
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Figure 3. Airborne laser LIDAR point cloud data in the experimental area
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Figure 4. Filtering results of progressive TIN filtering algorithm
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Figure 5. Results of building edge contour extraction
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Figure 6. Reconstruction results of 3D solid model of buildings
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Table 2. Building 3D model reconstruction accuracy evaluation

* 2. B ZHEREEREITN

MaxD RMSE MeanE
X -0.42 0.16 0.13
0.38 0.18 0.14
z 0.21 0.15 0.13
P 0.46 0.19 0.18

ACHLEL LIDRA 2= 508 80E S 3 AR A 0.20 m, 383t % 2 W LAE BIA S I S g i iy = 4ifi
T2 R S I R N T 2 (O AP R EE, YRR E SRR E N TG S P A e, B
B AT R

5. ZHRiB

ASCLINLBHOE LIDAR w5 o, 1R 7 —BERHY) = 4esc iR gy ik, Kt +r
[F1) 240 TR PR SR SRR 0 2 AL A 7 ik RE A0 412 A5 0396 A2 A U4 — SR B A 1 A PR R 2, TR IR P
S5 TR A 1 J22 T 73 1 0k S B S0 2 T O i A R R AR S SR AR R 2 DA S s U J T o
fAfEE, R OpenGL $2%& T R A AT @IRMA I 0 SLAMARRGE, SCBUE MR E R . i
X ER SRS REATAE VPN, REIA SO S = A o 25 R 33 R8N 22N TR0 ROT 2]
B, RENET AL R I = HE LR R PROE L R P EL R A B

2T UL S S e PR, A A — AN XHEHLEEOE LIDAR i = 8fm AT 5%, Sei g R A —
SEANFRENE, T PR XA FIE A R A F XIS LIDAR s 2 i 2 i Kodia i A7 5k
W, [P B EE, REERNASMURRRE, JUHR SRR TT 17 1 B S0 E J7 T .

Sk

[1] BR¥EE. FIANLE LiDAR/ADS80 s415 SLBL TH — 48 d B p 7 vt 5 (0], M4 52 (E 5, 2021, 44(12):
202-204-+209.

[2] =M, £3%5, ThIESE. Hlak LIDAR @5 S = didk 3 BEE]. MLk, 2021(8): 7-13+36.

[3] TJEEL, S, 205, % EFHLE LIDAR FHIARLAR N = 4e @ rvkI]. b, 2021, 3501):

51-55.
[4] ZEHH, YR, %, 2. Pl LiDAR S @SR Bk 5 sh 3R B 70 42iR 1), shElfE S5, 2019,
26(5): 1-13.

[5]1 FBRT#, B—3F, Rehh, & Bk B FUEREMIMXHLE LiDAR @34 B s kIR AR R[], (s i
F, 2019, 26(5): 58-63.

[6] EAIF, 4%, FRXOok. TP LIDAR 5= 5036 1 B /146 5% H sh$R BU 5 = 4E A [T]. IRaR 57, 2018(7):
91-93.

[7] x4z, HlEk LiDAR M 7SS e = 4@ vp f S 400 [J]. LREE 51T, 2020(14): 247-248.

8] A, "W, TRTE, 5. Pk LiDAR &= EH WA LM NI B R 7T [0]. MR, 2020, 45(7):
100-105+125.

[9]1 TS, BEAX, XIF4E. Pk LiDAR SRR N E7E Xk =48 R N [I]. Bl ARG, 2020(16):
50-51.

[10] Z=FE. ST 2JK LiDAR 41 LoD3 30 TH &L W Y | 2h F 2 78 [D]: (Al 220r e 50]. B UK, 2018.

DOI: 10.12677/gst.2023.113022 206 Wz kl2EH A


https://doi.org/10.12677/gst.2023.113022

	基于机载LiDAR点云数据的建筑物三维模型重建方法
	摘  要
	关键词
	3D Building Model Reconstruction Method Based on Airborne LiDAR Point Cloud Data
	Abstract
	Keywords
	1. 引言
	2. 建筑物脚点识别
	2.1. 渐进三角网滤波算法
	2.2. 基于随机森林的点云分类

	3. 建筑物轮廓线提取与三维模型重建
	3.1. 建筑物轮廓线提取
	3.2. 屋顶分割
	3.3. 三维模型重建

	4. 实验与结果分析
	4.1. 实验数据
	4.2. 实验结果与分析

	5. 结束语
	参考文献

