
CONCLUSION 

A geocoding experiment has been carried out for the high-alpine test area Oetztallocated 
in the Austrian Alps using a multi-sensor image data set. It has been demonstrated 
that for such type of terrain high-precision geocoded products only can be achieved by 
an absolute parametric geocoding approach for optical and microwave SAR image data. 
Additionally, a digital elevation model has to be employed in order to count for terrain 
induced image distortions. Ground control points have to be used for the determination of 
an optimised sensor specific mapping model. Appropriate procedures have been developed 
at the Institute for Image Processing and Computer Graphics, which are capable to treat 
the geometry of optically scanned image data. as well as microwave SAR images. 

An accuracy analysis and subsequent geocoding have been carried out for the multi-sensor 
data. set consisting of a multispectral SPOT image, a Landsat TM image and a. DC-8 
airborne SAR image. This has shown that, when using the parametric approach, the 
mapping accuracy represented by the RMS-residual values is in the sub-pixel range for 
the optical data with extrema less than 3 pixels and in the range of 1.5 pixels for the DC-8 
SAR image with extrema less than 5 pixels. When expressed in meters on ground, this is 
about the same for each image and corresponds to the accuracy expectable with respect 
to input data resolution and control point identification accuracy. 

However, when superimposing the geocoded images on a digital image processing work
station even small errors may have additive effects and, depending on the image content, 
even local mismatches of only some 2 pixels may affect the human vision and disturb the 
human's eye. Therefore, future efforts will be related to the upgrade of relative geocod
ing accuracy of multi-sensor image data using a subsequent additional registration of the 
individually geocoded images or multiple image parameter refinement based on tie-points 
measured in each individual input image. 

ACKNOWLEDGEMENT 

The support of Dr. Helmut ROTT of the Institute for Meteorology and Geophysics, 
University Innsbruck, in providing test data and ancillary input is gratefully acknowledged. 

REFERENCES 

[1 J M. Ehlers (1988). "Multisensor Image Fusion Techniques in Remote Sensing", Univer
sity of Maine, Department of Surveying Engineering, Report No. 88, Maine, USA. 

[2] J. Raggam (1990). "Interpolative Map-to-Image Coordinate Transformation for Space
borne Imagery", in Proceedings of the IGARSS 1990 Symposium: Remote Sensing
Science for the Nineties, Vol. II, pp. 1423- 1426, Washington D.C. 

[3] G. Schreier, D. Kosmann and A. Roth (1988). "Design Aspects of a System for Geocod
ing Satellite SAR Images", International Archives ISPRS, Commission I, Vol. 27, Part 
B 10, pp. 135 - 143, Kyoto. 

[4] D. Strobl, J. Raggam and M. Buchroithner (1990). "Terrain Correction Geocoding of a 
Multi-Sensor Image Data Set", in Proc. of 10'th EARSeL Symposium: New European 
Systems, Sensors and Applications, pp. 98-107, Toulouse. 

IMAGE PROCESSING/GIS INSTRUCITONAL LABORATORY 
AT THE BEGINNING OF THE 1990's 

by 
F.L. Scarpace, T.M. Lillesand, LL Seidl 

P.R. Weiler, and M.D. MacKenzie 

Environmental Remote Sensing Center 
University of Wisconsin-Madison 

1225 W. Dayton St. 
Madison, WI 53706 

ABSTRACT 

In January 1990 the Environmental Remote Sensing Center at the University of 
Wisconsin-Madison developed a new computer laboratory for instructional support 
of image processing, remote sensing and geographic information systems (GIS). 
The laboratory consists of eight student workstations, one instructor workstation 
three additional computers and a number of sophisticated peripherals. Each work 
station is a 25 MHz 386 IBM compatible computer with at least four hundred 
MBytes of fixed disk, 16 Mbytes of main memory, super VGA and the 1024 x 
1024 display board and monitor. All the computers in the laboratory are 
networked together using Ethernet cards and Lantastic. Peripherals include: color 
video projection equipment for both VGA monitors as well as the 1024 x 1024 
color monitors, network servers as well as network matrix and laser printers, high 
resolution slide generating equipment, and an array processing workstation. The 
experiences developing and creating the laboratory and teaching experiences in 
courses involving remote sensing, GIS, and advanced development of image 
processing algorithms are presented and discussed. 

INTRODUCTION 

The University of Wisconsin-Madison enjoys one of the oldest and largest remote 
sensing programs in the country. This program is highly interdisciplinary in 
character and is administered by the Institute for Environmental Studies (IES), a 
campuswide focus for interdisciplinary environmental programs. Graduate 
instruction is provided by the Environmental Monitoring Program and research is 
conducted in the Environmental Remote Sensing Center (ERSC). 

As with most programs of its type, our remote sensing program has experienced 
several general trends over the recent past: 














