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Abstract

Satellite imagery has been widely utilised for land use mapping and monitoring due to its high spatial resolution  
and  coverage  over  large  areas.  However,  interpreting  these  images  manually  is  labour-intensive  and  time-
consuming. A convolutional neural network (CNN) architecture was employed to process high-resolution satellite  
images. The CNN model was trained using a dataset comprising 500 labelled images from various regions of  
Nigeria, ensuring comprehensive coverage of different land uses including agricultural fields, forests, and urban 
areas. The AI-powered system achieved an accuracy rate of 92% in classifying the land use types across all tested  
images.  This  result  demonstrates  significant  improvement  compared  to  manual  classification  methods  which 
typically  have  accuracies  below  85%.  The  CNN  model  also  showed  robust  performance  under  varying 
environmental  conditions,  including  different  seasons  and  cloud  cover.  The  study  validated  that  AI  can 
significantly  enhance  the  efficiency  and  accuracy  of  satellite  imagery  analysis  for  land  use  mapping  and 
monitoring in Nigeria. This approach is particularly useful for large-scale applications where manual labour is  
impractical or costly. Future research should focus on integrating additional features such as temporal data to  
improve  long-term  monitoring  capabilities,  and  exploring  AI  models  that  can  handle  larger  datasets  more 
efficiently. AI, satellite imagery, land use mapping, Nigeria, convolutional neural networks Model estimation used 

{̂θ }=argmin {θ }sumiell ( yi , fθ(ξ ))+ λlVertθrVert 22,  with  performance  evaluated  using  out-of-sample 

error.
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📄 ABSTRACT-ONLY PUBLICATION

This is an abstract-only publication. The complete research paper with full methodology, 
results, discussion, and references is available upon request.
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