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Abstract

This thesis aims to develop and implement an Adaptive
Convolutional Neural Network (ACNN) architecture that integrates
structured Mask-Pooling processing techniques to enhance the adaptability
and efficiency of pooling mechanisms. The data used in this thesis is the
CIFAR -10 dataset. The adaptive mask-pooling approach selects the
pooling method based on the variance of the current 3x3 mask compared to
the overall variance of the input image, improving feature extraction and
classification performance across diverse image datasets. The thesis aims to
enhance the CNN model's performance and reduce training time by

adjusting the stride value based on threshold conditions.

The performance of the ACNN model is evaluated using a separate
test dataset to assess critical metrics such as accuracy, precision, recall, and
F1-score. Techniques like Mean Squared Error (MSE) and cross-validation

are employed to evaluate the model's precision, effectiveness, and



robustness in image classification tasks. The research advances the
understanding of feature representation and optimization in image
classification by incorporating novel adaptive mask-pooling techniques into
CNNs. The proposed ACNN model with adaptive mask-pooling can
deliver quantifiable improvements in classification accuracy, robustness,
and computational efficiency, benefiting real-world applications such as
medical imaging, autonomous vehicles, and security systems. The
effectiveness of the proposed methods is evaluated through extensive
experiments on the collected datasets, providing insights into their potential
impact on CNN execution and informing future advancements in adaptive
mask-pooling strategies for improved image recognition capabilities.
Furthermore, the results of the adaptive mask-pooling show that the
optimal results of accuracy, F1-score, Precision, Recall, and MSE are 0.70,
0.70, 0.75, 0.64, and 0.054, respectively. In addition, the results of adaptive
mask-pooling are better than traditional techniques by about 62%, 70%,

and 89% from Max, Average, and Frequency pooling.
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