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oABSTRACT o

The Atrtificial immune systems and their algorithms are one of the most used
technologies in the fields of classification, organism detection and pattern
recognition based on their nature inspired by the human immune system. This
technique was used in the development and improvement of many problems in many
fields, based on the good results and accuracy of these tool. In this research, we
propose using this tool to develop the performance of VGG16 convolutional neural
network, as these networks are considered one of the most used tools in many fields
and applications, but the complexity in the structure of these networks imposes many
challenges when using them, with the increase in the cost of building these networks.
Making it a challenging task to use them, which made an urgent need for a
mechanism that reduces cost and time when using these networks.

In this research, the work of convolutional neural networks (CNN) VGG16 was
improved, where pre-trained models were utilized using transfer learning technology.
The research works on improving the classification process in VGG16 model by
modifying the output layer and through the use of the negative selection algorithm,
one of the immune systems algorithms. The performance of the algorithm was
evaluated by conducting a series of experiments on reference datasets widely used
for image classification tasks and comparing the results with several traditional CNN
models and with the basic model structure. This algorithm achieved the best accuracy
of all the modern algorithms compared on the Cifar10 dataset.

Keywords: conventional neural networks, CNN, artificial immune systems, negative
selection algorithm, deep learning, image classification, pattern recognition, VGG16.
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