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Introduction 

The remote sensing research started in the early 90s at the Department of 
Surveying and Remote Sensing, University of West Hungary. The author joined  
these works as a student. He has been involved in a number of successful 
projects, which have led him to be concerned with the topic. The main topic of 
this research group was the forest ecosystems mapping based upon the medium 
resolution optical satellite images in those days. 

The aim of the research 

The main objective of the research was the investigation of the 
possibilities of extracting forestry information from medium resolution optical 
satellite images. While the extractable forestry data are limited from single 
imagery, and the price and other properties of these images make them suitable 
for monitoring, an additional purpose has been formed: investigation of satellite 
image time-series on forested land. 

Materials and methods 

Satellite image time-series have been investigated on a sample area called 
Soproni-hegység. The available medium resolution optical images were 
primarily Landsat images within a twenty years’ time-span. This time-span – 
however remarkable it is – is not sufficient for an entire life-cycle of a tree, so it 
was extended to two hundred and twenty years by application of other digital 
images. The scanned forms of archive and actual maps and aerial photographs 
have been studied by image processing techniques. 

Several new satellite image classification methods have been elaborated 
for separation of forest – non forest and coniferous – deciduous classes, such as 
the vegetation index based classifier and the elliptic-classifier. 

A novel two-step transformation method has been worked out for the geo-
referencing of the archive topographic maps. A few image processing methods 
have been developed for forest – non forest classification of these maps. 

The processing of the archive and actual aerial photographs has been 
carried out by the application of digital photogrammetric methods, resulting in 
orthophoto-mosaics. Some innovations have been launched for mosaicing single 
ortho images. These ortho-mosaics have been involved in the investigation for 
the refinement and complement of the time-series analysis. 

The dissertation reviews the possibilities of digital surface model 
production and their application in forestry. Digital surface models of the sample 
area have been produced from passive optical data, and these models have been 
involved in the analysis as well. 
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The author has observed the advantages of a reference vector (such as the 
forest compartment of the digital forest management maps) based image 
analysis and classification in contrast to pixel-based classifications. The 
forming, functioning and applications of such a classification system based upon 
spectral database have been exposed. All the images and the digital surface 
models have been integrated to this system. 

The monitoring of the sample area by means of the above mentioned 
methods have been detailed in the dissertation. This analysis has been carried 
out by the above described image processing techniques and several spatial 
analysis beyond. 

Results and conclusions 

The developed classification methods of medium resolution images have 
been fully tested. These classifiers are suitable for quick and accurate 
classification of these images after short pre-processing, so they are especially 
appropriate for image time-series analysis. 

The two-step transformation of archive maps resulted in more accurate 
georeferenced images without discrepancies on the sheet-borders. The 
classification methods of these maps make the investigation of huge area or full 
map series possible. 

The small innovations of orthophoto-mosaic production led to images 
suitable for both for visual interpretations and image processing. 

The digital surface models produced from different optical data can be 
applicable – with or without the imagery data – comprehensively in the forestry 
field. The growth and utilisation of the forest stands can be detected by them, 
when the optical data is not informative enough. 

The classifier based on spectral database, which has been formed by the 
author is especially proper for monitoring areas with reference data. Several data 
beyond satellite images – such as digital surface models – can be integrated into 
the system, and the realisation of other – cadastral, settlement or agricultural – 
monitoring methods is available. 

The monitoring of the sample area showed the general planting of 
coniferous species at the end of the 19th century, and the effects of the bark-
beetle disease in the 90s. The dissertation reviews the possibilities of change-
detection based on different spatial analysis, which has been unavailable in the 
traditional landscape and forest historic researches. 



 - 3 - 

Thesis 

1. Several methods have been developed for forest mapping applications of the 
medium resolution optical satellite images, such as: 
– A vegetation index based classifier has been developed for classification of 

Landsat MSS/TM/ETM+ images, which is suitable for forest – non forest 
delineation. This method is also suitable for the separation of coniferous 
and deciduous forests; and for the delineation of Lake Fertő and the reed-
belt of Lake Fertő. The classifier can be applied on any optical image, 
which contains red and infrared bands. 

– An elliptic-classifier has been developed for the cases, where the previous 
classifier can not be applied. 

– A simple and fast thresholding method has been developed for the HRV 
sensor of Spot 1-3 satellites. This forest – non-forest classification method 
can be applied on any panchromatic images with the adequate spectral 
range. 

2. Several expansions were applied for the production of homogenous 
orthophoto-mosaics from single ortho-images. 
– A mosaicing method has been developed for ortho-mosaics appropriate for 

the different applications.  
– A novel algorithm has been developed for colour balancing of ortho-

mosaics. 
– A colour transformation was researched for displaying natural looking 

colour images from infracolour images for easy interpretation for common 
people. 

3. Digital Surface Models (DSMs) have been produced from several passive 
remotely sensed data. The applications of the DSMs in forestry field were 
reviewed. 

4. The dissertation demonstrates the processing of archive and current images 
and maps of a sample area. The results were integrated to a GIS. The 
possibilities of landscape and forest historic researches have been extended by 
different spatial analyses. 

5. An expert system based on spectral database has been introduced. The 
structure and the functions of the system are detailed. Different remotely 
sensed data and data processed from those can be integrated to this system. 
The changes of the forest compartments are easily detectable and analysable 
by this expert system, so it can help the forest supervisor and planning work 
in practice. 
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