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Abstract

Arti�cial Intelligence (AI), Machine Learning (ML), Deep Learning
(DL) are getting more and more advanced. The idea of AI has taken a
huge acceleration in the last couple of decades mainly due to advancements
in the computational capacity. The breakdown of the whole idea can be
summed up in a few mathematical concepts, which can be understood
after getting the basic idea of how ML works. this talk is mainly concerned
with a particular part of ML, the so-called Neural Networks (NN). The
fundamental concept of NN has been around for several decades; however,
it could be successfully applied to several real-world problems because
of the latest advances in computational power such as Search Results
Graphics Processing Unit (GPU), Tensor processing unit (TPU).

There exists mainly two types of arti�cial NN, which are convolutional
Neural Network (CNN) and Recurrent Neural Network (RNN). Between
them, CNN appears to a better one as far as classi�cation problems are
concerned. So far, CNN has solved some breakthrough classi�cation prob-
lem for a model including millions and billions number of parameters at
a certain level.

However, the state-of-the-art performance, demonstrated by the deep
NN (with larger hidden layers) in many practical tasks, requires an un-
manageable computational memory when layers are fully connected. One
way to resolve this issue is to convert dense weight matrices of layers into
Tensor-Train (TT) format, allowing us to reduce the number of parame-
ters by a huge factor and preserves the network structure.

The general tensor-train format of a tensor X ∈ RI1×...×Id is formu-
lated as,

Xi1,i2,...,id ≈ G1(i1)G2(i2) · · ·Gd(id)

where Gk(ik) is a matrix of order rk−1 × rk, r0 = rd = 1.
Furthermore, if we convert any social network into an NN form, which

has a set of neurons in place of a single neuron, representing di�erent
features. This can be seen as a graph network. Since CNN has linear
(O(n)) complexity for a classi�cation problem until 3D structure.

In this talk, I will try to explain about combining the work of reducing
structure size by using TT decomposition on Graph CNN. Also, I will talk
about a particular case of nonlinear classi�cation problem and a di�erent
approach of solving it, called �support vector machine� with Gaussian
kernel.
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