Abstract

The go-to method applied to computer vision tasks involves convolutional neural
networks. While computer vision has made great strides in utilizing convolutional
neural networks there is still room for optimization. Many researchers still attempt
to improve accuracy as well as improve computational requirements of the networks.
ResNet is one such model which set out to improve the capabilities of these networks.
In this work an extension of the residual-unit from ResNet is introduced, utilizing a
self-attention mechanism. Using this mechanism, we have attempted to improve the
classification accuracy of ResNet on the CIFAR-100 dataset, as well as attempting to
use this mechanism as a tool to determine the most significant portions of a ResNet.
Attempts to improve the performance of ResNet was inconclusive on CIFAR-100, but
using this mechanism to determine effective regions of the network to prune has been

successful.



	Introduction
	Problem Statement
	The Contribution of This Work
	Structural Overview

	Background Information
	Convolutional Neural Networks
	ResNet and the Vanishing Gradient
	Attention in Natural Language Processing
	Attention Applied to Images: ViAttention
	Squeeze and Excitation Networks
	Optimization Techniques

	Optimizing Resnet Using Visual Self-Attention
	Why Self Attention?
	Experimental Setup
	The Dataset
	Base Model
	Generating a Baseline
	Training Method
	Adding Self-Attention to the Base Model
	Using Self-Attention to Set Low Focus Areas to Zero


	Evaluating the Proposed Method
	Quantitative Results
	Baseline
	Baseline with Self-Attention Blocks
	Self-Attention Blocks Used to Reduce Computation

	Qualitative Results
	Baseline Model with Self-Attention
	Self-Attention With Threshold Reduction


	Conclusion
	Concluding Thoughts
	Future Work

	References
	Code Appendix
	Helper Modules
	ResNet
	Model training and running




