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An Automatic Technique for Registering Airborne
and Terrestrial LIDAR Data

Lishan Zhnng‘, Lihua Tongl‘ Yanming Chen', Yafei ‘v\"angl‘ Manchun Li', Liang Chung“

!Jiangsu Provincial Key Laboratory of Geographic Information Science and Technology,
Nanjing University, Nanjing, 210093, China
*Corresponding author, e-mail:lchengiinjuedu.cn

Abstract—Data registration is a prerequisite in the integration of
multi-platform LIDAR for various applications. A new approach
is proposed for automatic registration of airborne LiDAR data
and terrestrial LIDAR data, by synthetically using building
boundaries and corners. Building boundaries and corners are
firstly extracted from terrestrial and airborne LIDAR data with
existing methods; a strategy wsing corner matching with
boundary constraints is then proposed, which is the key idea of
this approach. The building corners extracted from airborne
LiDAR data and the building corners extracted from terrestrial
LiDAR data are reliably matched during an iterative processing
in a fully automatic way by taking the distances between airborne
boundaries and terrestrial boundaries as constraints. The
proposed approach provides both high reliability and high
geometric accuracy in the final registration of airborme and
terresirial LIDAR data.

Keywords-Airborne LiDAR; Terrestrial LIDAR; Multi-platform
ion; A ic reg : Corner matching;  Boundary

4 y
constraints

L INTRODUCTION

With the expansion of Light Detection and Ranging
{LiDAR) technology, the “LIDAR family™ has been filled with

environment [13]; (4) 3D reconstruction, such as surface model
reconstruction [14], urban model reconstruction [15, 16].

Although there are increasingly integrated applications of
airborne and terrestrial LiDAR, researches are short in terms of
automatic  registration.  Among  the existing researches,
registration is often made through manual selection of control
points, ie. auxiliary third party data 15 required in the
registration procedures [4, 8]. Considering the availability and
precision of the auxiliary data, it 1s of great necessity to get nd
of these auxihiary data and find reliable matching primitives
from point cloud.

Typically, primitives for point cloud registration include
point primitives, line primitives, polvgon primitives, as well as
the combination of above primitives. Now some researchers
have adopted these registration primitives for registration of
airborne and terrestrial LIDAR data. Von Hanson et al
extracted line features from awrborne LiDAR and terrestrial
LiDAR data respectively, and determined the matching
relations of the lines by calculating the translation and rotation
amount [5]. Point cloud registration can be achieved to a
certain extent using this algorithm, but there 1s still a lack of
stabilitv. the alzorithm is prone to produce errors. Jaw and

(—F iz 5HELIDAREIE K B shEcHER AR )
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