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Performance Analysis of CNN and Separable CNN for Land Use and Land Cover Classification in VHR Images Using Object-Oriented Approach with eXplainable Artificial Intelligence
Yilmaz E.O.1* and Kavzoglu T.2
1 R.A., Department of Geomatics Engineering, Gebze Technical University, Turkey
2Prof. Dr., Department of Geomatics Engineering, Gebze Technical University, Turkey
*eoyilmaz@gtu.edu.tr   

[bookmark: _Toc498243632]ABSTRACT
Land use and cover (LULC) maps facilitate the generation of an accurate representation of the earth's evolving natural ecosystem and the effects of human activities. Deep learning (DL) algorithms have been developed to effectively handle and analyse such data. This study aims to showcase the efficacy of the DL models utilising the object-based approach with Convolutional Neural Network (CNN) and separable CNN architectures. Within the CNN architecture, every filter is applied to each input channel, facilitating the acquisition of more intricate characteristics Conversely, the Separable CNN architecture offers advanced training and decreased memory consumption due to its reduced number of parameters and computational expenses. Both models were employed to create LULC maps of Akyazı district, Turkey using WorldView-3 imagery. Prior to classification, image segmentation was performed using multiresolution segmentation. Spectral, texture, and spatial properties were calculated for each segments. CNN and Separable CNN models used 70% training, 15% test, and 15% validation sets from the dataset. The CNN model demonstrated exceptional performance across all metrics with Kappa coefficient of 92.02% and an overall accuracy of 93.10%. The Separable CNN model exhibited lower performance compared to the CNN model, with a Kappa accuracy of 90.68% and an overall accuracy of 91.95%. Moreover, SHAP analysis, one of the explainable artificial intelligence (XAI) techniques, was performed to understand the decision-making mechanism of the model with the highest accuracy. When the features of the segments are analysed, it is seen that the mean and maximum pixel values of the Yellow band, the minimum pixel values of the SWIR-7 band and the mean values of the Red band are highly effective in the decision-making process of the model. This work is a significant advancement in expanding the possibilities and usefulness of both CNN and Separable CNN methods in object-oriented approach with XAI methods. 
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