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SALISA SARAISAMRONG : PIXEL-BASED AND OBJECT-BASED
IMAGE ANALYSIS COMPARISON FOR LAND USE AND LAND
COVER CLASSIFICATION. THESIS ADVISOR : ASSOC. PROF. SUWIT

ONGSOMWANG, Dr. rer. Nat. 192 PP.

PBIA/ OBIA/ LAND USE AND LAND COVER CLASSIFICATION / WANG NAM

KIEO/ NAKHON RATCHASIMA/ THAILAND

Land use and land cover (LULC) data is a basic GIS dataset require by various
users, e.g. land and resources manager, city planner, or decision-maker. Due to rapid
LULC change, LULC map is frequently required to update from the remotely sensed
data within a short period of times. Thus, optimum classification method is necessary
to identify for updating LULC map. The main objectives of the study area were (1) to
classify LULC data by selection methods of pixel-based image analysis (PBIA) and
object-based image analysis (OBIA), and (2) to identify an optimum method of PBIA
or / and OBIA for LULC classification. In this study, pan-sharpened image of
Landsat-8 image was applied to LULC classification in Wang Nam Khiao District of
Nakhon Ratchasima Province. The research methodology framework consisted of
three major components include (1) data collection and preparation (2) LULC
classification under PBIA and OBIA and (3) thematic LULC accuracy assessment and
the best practical method for LULC classification under PBIA and OBIA.

According to the best performances of three representative methods of PBIA
including (1) maximum likelihood classifier (MLC) with nine bands, (2) artificial

neural network (ANN) at learning rate of 0.1 with six bands and (3) decision tree
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classifier (DT) without splitting samples with six bands, the optimum method of
PBIA for LULC classification was MLC with nine bands (Band 2, 3, 4, 5, 6, and 7,
NDVI, MNDWI, and NDBI) that provided overall accuracy of 86.01% and Kappa hat
coefficient of 81.93%. Herewith, the pairwise Z test among the best performances of
three representative methods of PBIA showed that accuracy of MLC with nine bands
is significantly different at the 80% confidence level from ANN at learning rate of 0.1
with six bands. Meanwhile, the best performances of two representative methods of
OBIA including (1) standard nearest neighbor classifier (SNN) with eleven bands and
(2) nearest neighbor classifier with feature space optimization (FSO) with feature
combination # 3, the optimum method of OBIA for LULC classification is SNN with
eleven bands (Band 2, 3, 4, 5, 6, and 7, NDVI, MNDWI, NDBI, elevation and slope)
that provided overall accuracy of 81.35% and Kappa hat coefficient of 75.68%
Herewith, the pairwise Z test between the best performance of two representative
methods of OBIA showed that accuracy of SNN with eleven bands is significantly
different at the 80% confidence level from FSO with features combination # 3.

In conclusion, the optimum method for LULC classification between PBIA
and OBIA is MLC with nine bands. The pairwise Z test between the optimum method
of PBIA and OBIA showed that accuracy of MLC with nine bands under PBIA is

significantly different at the 80% confidence level from SNN with eleven bands under

OBIA.
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