
On Design and Applications of Cylindrical Panoramas 
R. Klette1, G. Gimel'farb, S. Wei2, F. Huang3, K. Scheibe4, M. Scheele, A. Börner, R. Reulke5 

1. CITR, The University of Auckland, Auckland, New Zealand, Email: {r.klette, g.gimelfarb}@auckland.ac.nz
2. Dep. of Information and Computer Science, Keio University, Yokohama, Japan, Email: shoukang@ozawa.ics.keio.ac.jp
3. Inst. of Information Science, Academia Sinica, Nankang, Taipei, Taiwan, Email: fayhuang@iis.sinica.edu.tw
4. Inst. of Space Sensor Technology and Planetary Exploration, DLR, Berlin, Germany Email: {Karsten.Scheibe, Martin.Scheele, Anko.Boerner}@Dlr.de
5. Institute for Photogrammetry, Stuttgart University, Stuttgart, Germany, Email: Ralf.Reulke@ifp.uni-stuttgart.de

The following figures depict both systems being used for the 3D data 
and colour image acquisition. The Imager 5003, developed by the 
german company Zoller + Fröhlich and the EyeScan M2 Metric for 
panoramic images from KST GmbH Dresden, Germany.
The Imager 5003 has a 360° by 310° field of view and allows scans 
overhead. The distance of each measurement is represented by a 15 bit 
integer value with the ambiguity interval corresponding to the maxi-
mum value of 32767 . The reflectance of each measurement is repre-
sented by a 16 bit integer. The field of view of the EyeScan M2 is up to 
360° by 90°. 

The first approach was realised through combing different laser 
models with textures from different camera models and viewpoints 
in one common ortho plane. For the simplified case to process ortho-
photos dependent on the laser surface model as a 2.5 D plane no 
complex ray tracing or volume rendering is needed. The first step is 
to determine the viewing direction of every pixel in the sensor mod-
el. A calibration increases the accuracy of the results. The second 
step  is to transform the models in the same coordinate system by 
considering the orientation of the scans. The orientation will be 
specified by control points and standard photogrammetry software. 
The following figures depict the principle way to generate 
orthophotos with different camera models and viewpoints.

The combination of laser scanner data with digital scanner panoramas is very useful in close range photogrammetry. As an example, results of the “Neuschwanstein project” are presented. The project is directed on a complete 3D photogrammetric 
documentation of this Bavarian castle. The overview image shown above is the Thronsaal, one room of the castle Neuschwanstein. The scan is a 270° cylindrical panoramic image which will be used for high quality texture mapping. The dimension 
of the image is 10298 x 40400 pixels for each colour (RGB 48bit). The ’Thronsaal’ is nearly 6m x 15 m x 20 m.

The second approach was to fix both systems mechanical, so that the main point of the range finder and projection centre from the panorama scanner 
are nearly identical. Therefore the orientation of the both rotation axis and optical axis are the same. The processing of data is much easier and  
most algorithms work in or nearly realtime. The first step is always to transform the panoramic scanner data into the coordinate system of the range 
finder. The intensity data of the laser scanner will be replaced by colour information. For this step the ray tracing algorithm is not necessary because 
no disturbing objects can be in between the systems.
The result is a coloured 3D point cloud. The orthophoto routine works always very simple and fast because no projection of all points to the ortho 
plane is needed. The only task is to orientate the ortho plane and the cloud orthogonally.

Stereo analysis is an 
alternative or an additional 
approach to get a 3D 
impression. The advantage 
of the applied off-axis stereo 
method is a constant stereo 
angle for a 360° revolution. 
Off-axis means that between 
the optical centre of the 
camera and the rotation axis  
a definite distance exist. The 
imaging geometry is same 
for ccd-line cameras in 
comparison to satellites. The 
method is described in detail 
in the paper refering to this 
poster.
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Camera setup for panoramic image acquisition.


