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Abstract

The particular sensor geometry of the airborne Three-Line-Scanner (TLS) brings complexity into the
triangulation process. A specialization of the processing methods and algorithms is therefore required. A
modified bundle adjustment algorithm with the possibility of using three different trajectory models and
self-calibration has been developed at the Institute of Geodesy and Photogrammetry (IGP), ETH Zurich.
The ADS40 camera of Leica Geosystems, Heerbrugg is a commercial example of an airborne TLS sensor.
The Orima software, which is marketed by the camera vendor, includes specialized tools for the triangulation
and self-calibration of the ADS40 images.
The main goals of this study are to investigate the geometric accuracy potential of the ADS40 camera under
different network configurations and with different camera and trajectory models. The ADS40 images acquired
over the Pavia test site in Italy are used to achieve these goals. Two image blocks with 2000 m and 4000 m flying
heights have been processed and compared by the research groups at the Geomatics Laboratory, University of
Pavia and the IGP, ETH Zurich. The results of both datasets are presented in this paper, with the main focus on
the 4000 m flight.
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1. Introduction

1.1 Background
The Linear Array CCD sensors have been introduced
into the field of aerial photogrammetry almost a
decade ago. The first commercial line scanner ADS40
was developed by LH Systems jointly with the DLR
(Sandau et al., 2000). At the same time, Starlabo
Corporation, Tokyo designed the airborne Three-

Line-Scanner (TLS) system, jointly with the
University of Tokyo (Murai and Matsumoto, 2000).
The system was later called STARIMAGER.

For the triangulation of the TLS imagery, a modi-
fied bundle adjustment algorithm based on the col-
linearity equations has been developed at the IGP,
ETH Zurich. It includes as options three different
types of trajectory models (Gruen and Zhang, 2003):
(a) Direct georeferencing model with stochastic ex-
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