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This research is aimed to detect defects on the surface of the Wafer and deep learning model optimization. The 
conventional image processing approach can’t solve defect detection effectively on the Wafer with complex 
background. The Conventional network architecture is such that it focuses on Natural images rather than defect 
detection. This results in more redundant neurons in the network which increases the inference time. In order to 
solve the above problem, this paper proposes a defect detection methodology using the Convolutional Neural 
network; Unet++ with Network optimization by means of model pruning. The raw images of Wafer datasets are 
generated with two different light sources; contour and coaxial lighting. They are named contour and coaxial 
datasets respectively. The proposed methodology uses Unet++ network architecture. The depth of the network is 
selected based on the Intersection over Union (IoU) result. Once the model converges the redundant neurones were 
pruned until it doesn’t affect the IoU significantly. The network optimization results drop, the IoU of both datasets 
by 1.00% reducing the number of neurons by 60 and 50% compared to the original network model. This intern 
greatly reduces the inference time of the contour dataset by 59.68% and the coaxial dataset by 35.88% compared to 
the original network model using Geforce 2080 Ti. This work shows that by using the above-mentioned Optimization 
approach the inference speed is higher than the Conventional network architecture and also it shows dataset 
generation using contour lighting is more effective than coaxial lighting. 
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