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Road Automatic Extraction based on Integration of High Resolution
LiDAR and Aerial Imagery

Sara Rahimi 1, Hossein Arefi 1

1.School of Surveying and Geospatial Engineering, University of Tehran, Tehran, Iran

Abstract

In recent years, the rapid increase in the demand for have road information together with the availability
of large volumes of high resolution Earth Observation (EO) images, have drawn remarkable interest to
the use of EO images for road extraction. Among the proposed methods, the unsupervised fully-automatic
ones are more efficient since they do not require human effort. Considering the proposed methods, the
focus is usually to improve the road network detection, while the roads’ precise delineation has been less
attended to. In this paper, we propose a new unsupervised fully-automatic road extraction method, based
on the integration of the high resolution LiDAR and aerial images of a scene using Principal Component
Analysis (PCA). Hough transform is then applied to the integrated information to extract straight lines;
which are further used to segment the scene to different regions. The roads’ edges are then precisely
localized using a projection-based technique, and the round corners are further refined. Experimental
results demonstrate that our proposed method extracts and delineates the roads with a high accuracy.

Keywords: Automatic Road Extraction, High Resolution Aerial Imagery, Hough Transform, LiDAR,
Principal Component Analysis



