Comparison of different image classification methods in
urban environment

II/11

MALGORZATA VERİNÉ WOJTASZEK – ANIKÓ KLUJBER – ERZSÉBET VÉCSEI
Faculty of Geoinformatics, University of West Hungary, Székesfehérvár

Objectives of the study

Overview of data used for investigation

• Land cover mapping in urban area
• Comparison of different image classification methods in urban
environment
• Investigating urban sprawl through integrating remote sensing
and other thematic maps

Study area
Székesfehérvár is located in the in central Hungary. With a total area of 170.9 sq km
it is the second largest settlements in the Transdanubian region. It is the county seat,
the cultural and economic centre of Fejér County. According to the historical
documents the place has been inhabited since the 5th century BC. After World War II
the city was subject to industrialization. The city and its surroundings were the most
dynamically growing regions of Hungary in the 1990's. It is inhabited by 101 973
people, the density of population is 594-person/sq km that ranks it among the middlesized cities of the country.

Land cover information extraction from satellite images

Urban spatial extent
The investigation is based on a 190-year time series data set compiled
from different data sources.
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Pixel-based classification
The land cover maps were created using supervised classification techniques in
IDRISI TAIGA. The classification was performed on multi-channel data and this
process assigns to each pixel of an image to a particular class based on statistical
characteristics of the pixel values.

1921

1986

2011

Area of city 4.4 km2

1819-1869

13.8 km2

29 km2

42 km2

Population

39 109

108 184

101 973

14 971

Segment-based classification
Segmentation is a process by which pixels are grouped into segments
according to their spectral similarity. Segmentation employs a watershed
delineation approach to partition input imagery based on their variance.
Segment-based classification is an approach that classifies an image
based on these image segments.

Conclusion
A supervised classification is based on the single value of pixel and does not utilize the spatial information within an object. Because of the complexity of surface
features and the limitation of spectral information, the results of traditional classification methods can be mistaken, even it can give a confused classification.
Analyzing the results of accuracy assessment it can be proved that the object-oriented classification produced more accurate results (overall accuracy: 71.5%),
than the other method (overall accuracy: 62.4%). Looking the results of categories we have found differences especially in the following categories: tile roof, flat
roof and road. The errors of omission and commission are high, and it is caused by the spectral similarity of categories. An urban ecosystems present a wide
structural diversity and consequently spectral variability therefore the process of classification needs not only spectral information but other information like
context or geometry as well.

