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➢ Riparian zone
• Biodiversity
• Water Resources
• Water Quality
• Soil Conservation
• Fauna and Flora
• Flood Hazards

➢ Historical Aerial 
Orthophotos
• Unique source of historical information 
• Wide Area Coverage
• Cost-effective
• High Spatial Resolution

Introduction
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Bela River

Dataset

• The largest right tributary of the upper Váh River
• 23.60Km long
• The catchment area amounts to 244 km2

Kidova et al, 2017

Study Area

Gray scale Orthophotos

• 1949 ,   0.5 m
• 1961  ,   0.3 m
• 1973  ,  0.3 m
• 1986  , 0.5 m
• 1992  ,  0.5 m
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RGBN

• 2002   , 0.5 m
• 2006   ,   0.4 m
• 2009   ,  0.25 m
• 2012     , 0.25 m
• 2015    ,  0.2 m
• 2018    ,  0.2 m
• 2022    ,  0.2 m
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Historical Images

➢ Traditional use 

• Government agencies
• Lawyers
• Land surveyor
• LULC Mapping and 

Cartography
• Military
• Archaeology
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Visual Image Interpretation 
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➢ Modern use 
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Digital Image Processing 
Historical Images

• Gray-tone spatial dependencies

• Statistical properties of the 
intensity histogram

• Spatial relationship
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Methodology
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Gray-Band

Morp-Features

Textural-Features

Multi-Feature
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Results
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➢ Class definition ➢ Sample Data



8

Results
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GLCM-Feature
Morphological -Feature

Closed

Gradient

Opened

Dissimilarity

Homogeneity

Std

➢ Feature Extraction
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Results
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Gray-Band     mean_glcm std                     con                 dis

Hom                     asm max                   ent Eroded

Dilated                Gradient       Mean-Mor      Opened             Closed
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Results
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Results
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➢ Histogram 
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Results
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➢ Random Forest 
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Results
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➢ Model performance

Random Forest 

15-Band DatasetGray-Band SFS (7 features)
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Results
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➢ Feature Selection
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Results
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➢ Model Performance
Model Performances on 15-Band dataset

OS specification:

❑ 12th Gen Intel(R) 
Core(TM) i7-12700K   
3.60 GHz

❑ 128 GM RAM
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Results
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➢ RF Classification
1992
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Main Takeaways
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➢ Incorporating GLCM and Geomorphological features significantly improves the classification accuracy

➢ Feature selection methods, including RF importance scores and SFS, are important in reducing data 
complexity and dimensionality

➢ We observed significant model accuracy with the RF compared to another models

➢ Despite advancements, issues such as shadow effects and radiometric differences in black-and-white 
orthophotos continue to pose challenges
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