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APPLICATIONS OF ARTIFICIAL INTELLIGENCE AND LEARNING SYSTEMS IN 
INFRARED TECHNIQUES - THEORY, PRACTICE AND EXAMPLES

The lecture will mainly focus on Deep Learning systems for 
solving regression and classification problems in infrared sig-
nal and image processing. The different architectures of Con-
volutional Neural Networks (CNN) will be discussed, includ-
ing 2D filters and feature layers, connections between layers, 
activation functions, feature map size reduction (pooling), 
padding, normalization, etc. 

Loss functions and typical learning algorithms will be dis-
cussed. In the learning phase, elements of knowledge ac-
quisition will be presented underlying the transfer learning, 
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enriching training datasets (augmentation), regularization 
methods and preventing overfitting. The problem of gradi-
ent vanishing while training with some optimization meth-
ods and the use of ResNet networks with bypass connec-
tions will be highlighted.

An example implementation of a CNN network in the pop-
ular and frequently used TensorFlow/Python environment 
using the Keras library will be demonstrated. Available pre-
trained CNNs will be presented, such as AlexNet, GoogleNet, 
VGGNet and other 'light' networks for remote applications.
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