CENTRAL UNIVERSITY OF KERALA
DEPARTMENT OF COMPUTER SCIENCE

M.Sc. COMPUTER SCIENCE
ELECTIVE COURSE
COURSE COURSE TITLE CONTACT HRS/WEEK | CREDITS
CODE LEC LAB TUT
CSC5005 | Nature Inspired Computing 2 2 1 4

Lec = Lecture, Tut = Tutorial, Lab = Practical

This is a participatory and problem solving skill development course.

Course Objective:
The objective of the course is to provide theoretical and practical aspects of implementing nature inspired computing.

By completing this course, students will obtain the following course/learning outcomes:
1. Knowledge gained:

(i) fundamental concepts of nature inspired computing
2. Skill gained:

(ii) Skills in the development of algorithms for nature inspired computing
3. Competency gained:

(iii) optimization of real world problems using nature inspired computing

Prerequisites: Basic knowledge of programming

Grading:

Lab implementation -15%

Participatory based group Project -10%

Assignment/Quiz/presentation -5%

Class Test -10%

Final Exam —60%

CSC5005 — Nature Inspired Computing

Module 1

Natural to Artificial Systems — Biological Inspirations in problem solving — Behavior of Social Insects: Foraging - Division of Labor -
Task Allocation — Cemetery Organization and Brood Sorting — Nest Building - Cooperative transport.

Module 2
Ant Colony Optimization: Ant Behavior - Towards Artificial Ants - Ant Colony Optimization — Problem solving using ACO -
Extensions of Ant Systems - Applications.

Module 3
Swarm Intelligence: Introduction to Swarm Intelligence — Working of Swarm Intelligence - Optimization — Particle Swarms -
Applications

Module 4
Introduction to Genetic Algorithms - population initialization - choosing a fitness function - selection - crossover - mutation - reinsertion
- applications of genetic algorithms - evolutionary algorithms.

Module 5
Case studies in Immune System Algorithms, Simulated Annealing
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