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A Robust Normal Estimation Method for Terrestrial Laser Scanning
Point Cloud Based on Minimum Covariance Determinant

FENG Lin' LI Binbing'

1 Department of Information Engineering, Engineering University of People’s Armed Police, Xi’an 710086, China

Abstract: A robust normal estimation method based on local plane fitting and minimum covariance de-
terminant (MCD) is proposed for terrestrial laser scanning (TLS) point cloud with gross errors and
non-uniform sampling. Firstly, fast library for approximate nearest neighbors algorithm is performed
to retrieve k nearest neighbor point set. Then, robust estimation of its covariance is calculated by Det-
MCD (deterministic MCD) and multivariate Mahalanobis distance. Finally, robust estimation of nor-
mal vector is calculated through principal component analysis (PCA) method. Compared with PCA,
robust PCA and random sample consensus based normal estimation method, on simulated TLS point
cloud, experimental results show that the proposed method can get more accurate normal estimation
under the influences of gross errors. And its parallel improvement can meet the requirement of effi-
ciency for large scale TLS point cloud processing. Further experiment on real TLS data from natural
terrain shows that the proposed method helps to better Poisson surface reconstruction and prove its ef-
fectiveness in practical application.

Key words: point cloud; terrestrial laser scanning (TLS); normal estimation; principle component a-

nalysis (PCA); deterministic minimum covariance determinant (DetMCD)

First author: FENG Lin, PhD candidate, specializes in LiIDAR point cloud processing and 3D reconstruction. E-mail: FengLin_PAP@
126.com

Foundation support: The National Natural Science Foundation of China, No. 41171224,



