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Abstract

Lidar point cloud dataset and 3-D models are widely used in urban feature extraction, forest, urban
and tourism management, robotics, computer game production etcetera. On the other hand, The
existence of outliers in the lidar point cloud is inevitable. Therefore, outlier detection and removing
them from lidar point cloud data have been known as necessary steps in lidar point cloud processing.
Over the past decade, several outlier detection techniques have been introduced in the literature;
however, most of them are time-consuming, expensive, and computationally complicated. For
overcoming these limitations, this article introduces a new automatic approach for outlier detection
using a support vector machine-based conditional random field (SVM-CRF) technique and box plots
methods. In this approach, a box plot analyzes the output energyvector of SVM-CRF to recognize
outliers. The methods were evaluated using ISPRS benchmark datasets of Vaihingen provided in
order to urban classification and 3D building reconstruction. To evaluate this method, first of all,
outliers, that are almost closed to objects, were added to the data set manually. Then the research steps
were done to evaluate the proposed method's ability for detecting outliers. The evaluation of this
research showed an overall accuracy of 62% as the performance of the proposed model. Although the
RANSAC algorithm has better performanc, it is a more costly and time-consuming technique than the
proposed outlier detection technique.
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