
DEEP RULE VISUALIZER: A NOVEL EXPLAINABLE 

DEEP NEURAL NETWORK VISUALIZATION 

ARCHITECTURE 

 

 

 

 

 

 

Bandarigodage Lahiru Kavinda Rathnayake 

 

208545P 

 

 

 

Degree of Master of Science in Artificial Intelligence 

 

 

 

Departments of Computational Mathematics 

Faculty of Information Technology 

 

University of Moratuwa 

Sri Lanka 

 

 

July 2023 



DEEP RULE VISUALIZER: A NOVEL EXPLAINABLE 

DEEP NEURAL NETWORK VISUALIZATION 

ARCHITECTURE 

 

 

 

 

 

 

Bandarigodage Lahiru Kavinda Rathnayake 

 

208545P 

 

 

 

Thesis/Dissertation submitted in partial fulfillment of the requirements for the degree 

of Master of Science in Artificial Intelligence 

 

 

 

Departments of Computational Mathematics 

Faculty of Information Technology 

 

University of Moratuwa 

Sri Lanka 

 

July 2023



i 

DECLARATION 

I declare that this is my own work, and this thesis/dissertation does not incorporate 

without acknowledgement any material previously submitted for a degree or diploma 

in any other University or Institute of higher learning and to the best of my knowledge 

and belief it does not contain any material previously published or written by another 

person except where the acknowledgement is made in the text. I retain the right to use 

this content in whole or part in future works (such as articles or books). 

 

 

 

Signature:         Date:07/07/2023 

 

 

 

 

 

The above candidate has carried out research for the PhD/MPhil/Masters 

thesis/dissertation under my supervision. I confirm that the declaration made above by 

the student is true and correct. 

 

 

Name of Supervisor: Dr. Subha Fernando 

 

 

 

 

Signature of the Supervisor:       Date: 

  



ii 

DEDICATION 

To my loving parents and teachers…  



iii 

ACKNOWLEDGEMENT 

I would like to extend my gratitude to Dr. Subha Fernando for her guidance and 

support throughout the research process. Also, I would like to acknowledge the support 

of my family and friends for their unwavering encouragement and understanding. This 

thesis would not have been possible without their contributions.  



iv 

ABSTRACT 

This thesis explores the development and implementation of the Deep Rule Visualizer, 

an architecture designed to enhance the interpretability and explainability of deep 

neural networks (DNNs). The goal of this research is to fill the gap in interpretation 

and enabling effective debugging of incorrect predictions. The thesis begins by 

introducing the proposed architecture and its components, including the use of xDNN 

models, saliency maps, and IF ... THEN rules. These components are integrated to 

offer users a deeper understanding of how the DNN arrives at its predictions. The 

evaluation was done on three benchmark datasets. Qualitative analysis focuses on the 

user interface of the Deep Rule Visualizer, which provides visual representations of 

rule images, regions of interest, and a novel Deep Rule Score. The interface enables 

users to analyze associations between input images and predictions, enhancing 

interpretability and facilitating insights into the model's performance. Quantitative 

evaluation is conducted to assess the effectiveness of the Deep Rule Visualizer. The 

Deep Rule Score, which combines the LIME score and distances to prototype images, 

serves as a comprehensive evaluation metric. Results demonstrate that higher Deep 

Rule Scores align with correct predictions, while lower scores indicate incorrect 

predictions across all three datasets. This consistency reinforces the effectiveness of 

the Deep Rule Score as an indicator of prediction accuracy. The Deep Rule Visualizer 

has the potential to enhance trust in deep learning models and aid in identifying biases 

and errors. Furthermore, the architecture can be applied in various domains, including 

healthcare and finance, to provide transparency and understanding in decision-making 

processes. Several avenues for further research are proposed, such as enhancing rule 

generation techniques, integrating additional visualization methods, refining the user 

interface through user studies, extending the architecture to other domains, and 

addressing the ethical considerations of using explainable AI. 

Keywords: XAI, xDNN, LIME, Deep Rule Visualizer, Deep Rule Score 

Code: https://github.com/lahirukavinda/deep-rule-visualizer  
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