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Seminar Theme: Artificial Intelligence 

Abstract: 

For much of its history since inception in the 1950’s the field of Artificial Intelligence had come to be seen by 

many as more hype than reality. This perception was not for lack of results in the area but perhaps because 

some of the pioneers of the field had set a near impossible goal for themselves – the idea of a general problem-

solver (the goal of some of the early AI researchers), that could perform any intellectual task on par with 

humans, remains far-fetched, even with today’s technology. From early on in the field though, a break-away 

group (referred to as weak AI or application-based AI), with less ambitious goals, yielded far more results; for 

example, major strides were made in the areas of expert systems, game-playing, robotics, natural language 

processing and decision support systems that limited themselves to application of AI symbolic processing 

techniques to problems in set domains. Machine learning took root in the 1980’s and focused on building 

machines (in software mostly) that could learn on their own rather than being programmed to do so as was the 

practice of symbolic processing. Applied to specific problem types such as pattern/image recognition, disease 

detection and prediction, and autonomous vehicle systems, machine learning yielded significant results and 

solved problems that had been impossible to write symbolic programs for. Machine learning techniques have 

been extended into newer research endeavors such as deep learning and cognitive computing addressing even 

more complex AI challenges; and inching ever closer to the general problem-solver! Integration of machine 

learning and more traditional symbolic processing AI approaches has generated even newer related research 

fields addressing newer challenges and opportunities arising with the explosive growth in data today. These are 

the domains of data mining and data science that have become major areas of research with links to AI.  The 

SITC AI Seminar series brings together SITC/AUN researchers and practitioners in the field to promote and 

sustain efforts in this important interdisciplinary field and open up opportunities for AUN students, especially 

post-graduate students. 
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Seminar 1 

Presenter: Dr. Rajesh Prasad 

Department: Computer Science 

Topic: Clustering Algorithms and its Applications in Data Science 

Abstract: 

Data science involves using automated methods to analyze massive amounts of data and to extract knowledge 

from them. It is helping to create new branches of science, and influencing areas of social science and the 

humanities. Looking at the increase in size of data, data science is expected to accelerate in the recent future. 

Data science is an umbrella that contains many other fields like data mining, machine learning, big data, 

statistics, data visualization and data analytics etc. Clustering, a data mining techniques is defined as partitioning 

large number of data points into smaller number of groups. It groups the objects in such a way that object with 

similar characteristics are in one group and objects in dissimilar characteristics are in different groups. This 

similarity can be measured in terms of distance measures function (e.g. edit distance). Clustering helps in 

summarizing the data and understanding it for a variety of data mining applications. It can be used in data 

summarization, soci al network analysis (community detection), customer segmentation and outlier detection. 

This presentation will focus on various types of distance measures, clustering and real life applications of 

clustering algorithms.  

 

Seminar 2 

Presenter: Dr. Mathias Fonkam 

Department: Computer Science 

Topic: The Logical Foundations of Prolog & Applications in AI 

Abstract: 

The logic programming language, PROLOG (short for PROgramming in LOGic) was introduced in the early 

70’s out of the joint efforts of AI researchers at the universities of Marseilles in France and Edinburgh in 

Scotland. The Marseilles group, led by Alain Colmerauer, were particularly interested in a symbolic processing 

notation for natural language representation and processing while the Edinburgh team led by Robert Kowalski 

had been researching a deterministic form of predicate logic that could lend itself to automation on the modern 

computer. The result was a programming language that ushered in the declarative paradigm of programming; 

often contrasted with imperative approaches supported by procedural and object-oriented languages. In 

declarative programming one focuses on capturing and representing domain knowledge in terms of valid facts 

and generalized rules for deducing new facts from existing facts. Given a declarative knowledge base on some 

domain of discourse, the Prolog engine represents a general algorithm (or general problem-solver, if you like) 

that can figure out on its own which inferences or deductions can be made from that knowledge base using the 

laws and mechanisms of logic, some dating back thousands of years to philosophers like Aristotle and Socrates. 

Logic has been defined as a tool for correct reasoning and is seen by computer scientists, linguists etc as perhaps 
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the best tool for representing and reasoning with human knowledge, especially the type of knowledge 

expressible in natural language. It is Prolog’s logical foundations that give it its unique character as a largely 

declarative programming language and facilitates implementation in it of knowledge-based systems such as 

Expert Systems and deductive databases. However, Prolog programs also lend themselves to a procedural 

interpretation. Programmer coming to Prolog without some grounding in its logical foundations will likely miss 

its potential and are unlikely to employ the language effectively to build smart knowledge-based systems. This 

seminar will introduce Prolog from its Horn-clause logical foundations and as a powerful knowledge 

representation system suitable for solving various types of AI problems including expert systems, natural 

language processing, deductive databases, computer games and constraint satisfaction problems. The 

resurgence of the field of AI and the explosive growth in data and content on the web adds even more relevance 

to AI tools such as Prolog in supporting some of the growing research opportunities in AI. 

Keywords: AI, Prolog, problem-solver, Horn-clause logic, declarative programming, imperative language, 

deductive databases, constraint satisfaction 

 

Seminar 3 

Presenter: Dr. Augustine Nsang 

Department: Computer Science 

Topic: Dimensionality Reduction and its Applications in Machine Learning 

Abstract: 

Given a data set D containing n data points in high-dimensional Euclidean space, it is often helpful if it can be 

projected into a lower dimensional Euclidean space without suffering great distortion. This operation is known 

as dimensionality reduction. In this presentation, we shall discuss various reasons why we may want to reduce 

the dimensionality of a dataset. We shall discuss the two categories of dimensionality reduction techniques. The 

first category includes those in which each attribute in the reduced set is a linear combination of the attributes 

in the original dataset such as RP, PCA, SVD and KPCA. The second category includes those in which the set 

of attributes in the reduced set is a proper subset of the attributes in the original dataset such as Variance, NRA, 

Comb App, Dir App and others. Finally, we shall discuss how dimensionality reduction can be applied in the 

reduction of text and image data, and in the domains of clustering and classification, which are machine learning 

techniques. 
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Seminar 4 

Presenter: Dr. Jean-Marcel Fokam 

Department: Mathematics 

Topic: (Stochastic) Gradient Descent: The Popular Method for Training Learning Algorithms in Statistical 

(Machine) Learning – 1 

Abstract: 

A popular method in optimization and machine learning is gradient descent. In Big Data problems, the data 

set are very large and gradient descent becomes a very expensive method, so in practice, the stochastic 

gradient method often replaces the gradient method. We will introduce the gradient descent and the 

stochastic gradient descent, in the context of machine learning, and discuss their strength and weaknesses. We 

will also discuss some open areas of research. The talk should be accessible to people familiar with the 

notions of, the equation of a line in a plane, vectors, and derivatives. 

 

Seminar 5 

Presenter: Dr. Jean-Paul Cleron 

Department: Information Systems 

Topic: (System Dynamics & Applications 

Abstract:  

System Dynamics is one of the best tools – perhaps even the best tool to understand complex managerial issues, 

guide decisions and inform policy formulation. Among all available management support tools, it is one of the 

simplest to learn and one of the easiest to implement. It is versatile, powerful and supported by reliable software 

packages. Although the President of Mali is reported to have requested that a system dynamics model built to 

suggest favourable socio-economic long-term policies for his country should reside permanently on his table, 

system dynamics is practically unknown in Africa and generally ignored. Yet, a widespread capability for critical 

assessment, as it exists in the western world, is highly desirable at every level of command in Africa. It is 

therefore important to disseminate the relevant knowledge. Very few African universities do so. AUN is a 

commendable exception: one of only three or four in Africa and the only one in Nigeria. This seminar is a 

modest contribution to this task. The power of system dynamics is illustrated by thought-provoking simulation 

experiments with a model of the Nigerian socio-economy. 
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WORKHOP SERIES 

Workshop 1 

Presenter: Dr. George Thandekkattu 

Department: Computer Science 

Topic: The Unified Modeling Language (UML) 

Abstract: 

The Unified Modeling Language (UML) is a general-purpose, developmental modeling language in the field of 

Software Engineering that is intended to provide a standard way to visualize the design of a system. The main 

topics covered in the workshop will be UML introduction, Use Case Diagrams, Class Diagrams and Interaction 

Diagrams. This workshop will mainly help the students of different disciplines in SITC. 

 

Workshop 2 

Presenter (s): Dr. Narasimha Rao Vajjhala & Mr. Evgeny Arkhipov 

Department: Computer Science 

Topic: Database Modeling & Normalization 

Abstract: 

This workshop will cover topics, including normalization and E-R diagrams. Normalization is the process of 

organizing data in a database. This includes creating tables and establishing relationships between those tables 

according to rules designed both to protect the data and to make the database more flexible by eliminating 

redundancy and inconsistent dependency. This workshop will include discussion on the various normal forms 

and how the five normal forms can be applied. ER-Diagrams are pictorial representation of data that describes 

how data is communicated and related to each other. ER Diagrams are most often used to design or debug 

relational databases in the fields of software engineering, business information systems, education and research. 
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Workshop 3 

Presenter (s): Mr. Alexey Vedishchev 

Department: Computer Science 

Topic: Ruby-on-Rails (ROR): An Agile Web Development Framework 

Introduction: 

Are you excited about web development and have a head full of some great ideas you want to bring to life 

online? But you are not sure where to begin? In this Friday’s workshop, you will be introduced to the Ruby on 

Rails Web Application Development Framework (ROR). Ruby-on-Rails is an open-source, full-stack 

framework for developing database-backed web applications following the Model-View-Control (MVC) design 

pattern. A full-featured Ruby application, Rails takes full advantage of Ruby’s agility with some additions of its 

own. Doing things the Rails and Ruby way means huge savings in developer time and a great way to becoming 

a good citizen of the Ruby and Rails ecosystem: a proven track if you want to build the next big thing such as 

Twitter, Hulu, Canvas and Groupon; all Ruby on Rails web apps! 

This workshop will cover: 

 Fundamentals of programming for the web, the required tool-set and where to go next. 

 An introduction to the web stack - explaining what happens on the server and client when you visit a 

web page in your browser 

 What is Ruby on Rails, and where does it fit into the web stack? 

 A brief introduction to programming and the Ruby programming language 

 A high level overview of the rails framework - explaining the M, V, and C of MVC 

 Hello World - your first rails app 

 Adding some interaction - taking user input via a form Persisting data - using models to interact with 

a database 

 Running your first app on the local server 

 The way forward…. 


