Machine Learning: Replicating Human Brain
7th June, 2021

Last year the Department of ECE, JUIT signed an MoU with ABVGIET Pragatinagar,
Himachal Pradesh to promote and support various academic activities with each other. In
this regard, under the guidance of Prof Vinod Kumar, Vice-Chancellor, JUIT and Dr. Rajiv
Kumar, Head, ECE Department, JUIT, department has conducted an Expert Lecture in
online mode for the students of ABVGIET Pragatinagar on 7th June 2021.

Dr. Nishant Jain has delivered an expert talk on the topic "Machine Learning: Replicating a
Human Brain". During the lecture he discussed the basic steps involved in designing a good
decision making machine. Main key points discussed in the lecture were Human Intelligence
System, Resources available to replicate human intelligence, Building blocks to design
Machine Learning System, Applications of Machine Learning and Learning Resources for
the students.
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Building blocks to design Machine Learning System

Dataset

Standard Dev.

Machine Training
Sample No. Mean

Training Dataset; 60 Samples 1 z

30 Samples of Class 1
30 Samples of Class 2

1

Testing Dataset: 50 Samples
20 Samples of Class 1
20 Samples of Class 2
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Artificial Neural Network

initial weights first correction
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Image Enhancement P
Using Deep learning algorithms we can train a neural network to zoom in the } ;‘,!‘;
images at 2x or even 4x ratio, making it possible to enhance the quality of
low-resolution pictures.
EG IBM/MAX Image Resolution Enhancer:
This deployable model allows users to upscale a pixelated image by a factor of
4, while generating photo-realistic details. : M
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Image Registration

Deep Learning Approaches:
* The first way deep learning was used for image registration was for feature W AshishTando.. (W Shubham 24 ) HimanshuTh.. (& Pankaj Shar...

extraction. Convolutional neural networks’ successive layers manage to P! e "

capture increasingly complex image characteristics and learn task-specific 7 L]

features. A
- N

o N

In 2018, Yang et al. developed a non-rigid registration method based on the & M
same idea. They used layers of a pre-trained VGG network to generate a < - \ 5 . )
feature descriptor that keeps both convolutional information and localization L= LTS S Ghuty Rl Archanellna N
capabilities.

The second way deep learning is used for image registration is that instead
of limiting the use of deep learning to feature extraction, researchers tried H

to use a neural network to directly learn the geometric transformation to & ’
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