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Lesson:  Advanced Deep Learning 

Designers (ADLD) 

Program 

Directors:  

Dr. Deepu Philip 

Dr. Ashutosh Khanna 

 

Course: Short term skill certification 

course offered by IIT Kanpur 

Time allotted: Contact hours: 5 days x 8 

hours per day = 40 hours 

Assisted hours: 7 days x 8 

hours per day = 56 hours  

Learning 

Objectives:  

 

 • Gain expertise in the traditional AI based on building knowledge base  from 

which business rules are automatically extracted and applied to the problem. 

• Exposure to latest topics in traditional aspects of AI like: logical agents, first 

order logic, planing and acting in real world, knowledge representation, 

communicating, perceiving, and acting, etc. 

• Learn AI programming using ProLog for knowledge based AI systems. 

Preparations 

Necessary: 

Completing the assigned reading of text books, study the cases that are assigned, 

completing the daily homework, complete the programming language learning, 

being cordial and accommodative when working in teams, professional conduct. 
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Course Description 
It seems that humans usually know things; and this knowledge helps them to do things. There are 

many theories about the achievement of intelligence in humans - not just by purely reflex 

mechanisms, but also by processes of reasoning that work on internal representations (within the 

brain) of knowledge. AI embodies this approach of intelligence in knowledge-based agents. The 

term Knowledge Representation (KR) refers to the theory and practice of representing knowledge 

for computer systems so that intelligent decisions can be taken autonomously. In simple terms, it 

amounts to the concise representations of knowledge in a form that is directly manipulatable by 

software/agent. This is an important because representing knowledge is only useful if there is some 

way to manipulate the knowledge and infer from it.  

From the perspective of traditional AI, KR is concerned with the cognitive science behind 

representing knowledge.  Though varying types of knowledge could be created, this course focuses 

on two of the most important knowledge, viz., (i) declarative and (ii) procedural. Declarative (or 

descriptive) knowledge is the type of knowledge that is expressed as declarations of propositions or 

factual knowledge. However, procedural knowledge is expressed as the knowledge of achieving 

some goal like how to perform a given task. Procedural knowledge is very easy to use but difficult to 

manipulate. Declarative knowledge is simpler to manipulate, but is more flexible and has the 

potential to be used in ways beyond the original intent. Other types of knowledge also exist, like 
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analogous knowledge (associations between knowledge) and meta-knowledge (knowledge about 

knowledge).  

The primary goal of this course is to understand what knowledge representation is and how to 

enable an intelligent and responsible entity (program) with a knowledge base to allow it to make 

intelligent decisions about its environment. This could embody an agent to know that fire is hot so 

that it should be avoided, or that water in certain cases can be used to douse a fire. When such 

knowledge is combined and an intelligent agent determines when and whether to operate the 

sprinklers of the fire suppression system, it is said to be making intelligent decisions about its 

environment. Similarly, intelligent agents could reason that repeated attempts to log in to a secure 

address is potentially an attempt to hack a device, and that the peer address associated with this 

activity could be monitored on other activities. 

 

Goals and objectives 

The course aims providing an understanding about the intelligent decision making using existing 

knowledge base, where many cognitive tasks that people do easily and almost unconsciously can be 

mimicked using a computer. The following are also part of the specific goals/objectives of this 

course. 

• Learning and mastering ProLog and using it to realize complex knowledge based AI system 

development for industrial applications 

• Learning and understanding concepts related to Knowledge Based Agents and its importance in 

autonomous systems 

 

Learning Activities 

The first part of this course will be learning-based, requiring participants to embrace the concept of 

Logic Programming in Artificial Intelligence and appropriate concepts relevant to Knowledge Based 

Learning. The major topics are as follows: 

• Types of knowledge, role of knowledge 

• Semantic nets, frames, propositional logic, first order logic 

• Computational knowledge discovery, Ontology 
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•  Evolutionary computation, biological motivation, genetic algorithm, particle swarm algorithm 

• Intelligent agents: Autonomy, properties, environments, taxonomies 

• Agent architecture: reactive, deliberative, hybrid, mobile 

• Agent languages, agent communication 

• Biologically inspired hybrid models: Artificial immune system, fuzzy logic, evolutionary neural 

networks 

 

Self Learning 

This course also expects a significant amount of self learning through homework and other assigned 

work throughout the duration of the course. The course focuses on rapid acquiring of know-how 

and do-how and quickly translate to show-how so that skill development is possible. Development 

and assessment of skills will be an ongoing process through assigned problems and projects. The 

commitment from the participant to dedicate time necessary to complete these tasks within the 

stipulated duration is must for the successful completion of the course.  

For more information: 
For more Information, you can contact: 

Mr. Rohit Swarup,  
 

Managing Trustee Innovation & Research Foundation & Founder Futurz Xplored 

+91- 9327521343      

rohitswarup@xdsindia.com     managingtrustee@irfindia.org  
 

2nd Floor, A K Patel House, Opp. Passport Office, Nr. Mithakhali 6 Roads, Navrangpura, 
Ahmedabad-380009, Gujarat, INDIA      Ph: +91-79-26560010/20 

 

 

 

 

 

Happiness is when what you think, what you say and what you do are in Harmony – Mahatma Gandhi 
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