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• What is Genetic Algorithm (GA)?

 Evolutionary Technique designed to solve Searching and 
Optimization problems.

 Imitates Natural Selection

• Features of GA

 Population of possible solutions (usually Binary)

 Fitness Function

 Selection of possible parents

 Genetic Operations

 Termination

1. Introduction



• Natural Selection – Theory of Evolution

Example - Owls inside mountain caves

• Initial Population with same fitness

• Selection

• Genetic Operators – Crossover and Mutation

• Fitness Evaluation

• Next Generation Population

2. Motivation



3. Genetic Algorithm

1. Initialize Population (Population size, Encoding)

A1 B1 …

0110100010, 1010001101

2. Evaluate Population; Solutions - Fitness Functions and Fitness Values



3. Genetic Algorithm (contd..)

3. Selection of Parents

4. Genetic Operators (pc, pm)

1. Crossover 2. Mutation

A1’ - 0110101101 A2 - 0111101101

B1’ - 1010000010 B2 – 1011000010

5. Repeat with New Population

6. Terminate (Convergence Conditions)



1. Simple Chromosome Representation

Represented Numerically (usually Bit Strings)

2. Elitism

The Best fit solution survives

3. Hybrid Genetic Algorithms

Memetic Algorithm, Parallel implementation of Darwinian 
evolution and local heuristics

4. Self-Organizing Genetic Algorithms

GA parameters are subjected to evolution

 Adaptive Genetic Algorithms

Changing Genetic Operators (Population size N, pc, pm) 
throughout the algorithm

3.1 Variations of GA



• Altering the GA Operators during the progress of the algorithm

• Pc and Pm have significant control over the performance of GA.

• Higher Pc -> Wide variety of new solutions in the population

• Significant Pm -> Less likely to Converge prematurely with a Suboptimal 
Solution

• Population Size

• Smaller population affects Convergence rate

• Large population increases the Algorithm runtime.

3.2 Adaptive Genetic Algorithm



• GA can be implemented to find optimized solutions for many problems 
ranged into many fields  

• Widely applied in the field of Engineering – Designing networks, 
Scheduling, Database Mining, 

• Robotics – Training Neural Networks, Navigation

• For solving Timetabling and Scheduling problems

• Solving Global Optimization Problems

• Pattern and Speech Recognition Systems

• Control Systems – Improving System Performance

3.3 Applications of GA



1. Travelling Salesman Problem [SP94]

Observed Performance of AGA against Simple GA

3.4 Path Planning Applications



2. Path Planner for Autonomous Underwater Vehicle[WZBS05]

Proposed Probabilities

Crossover Probability

Mutation Probability

3.4 Path Planning Applications (contd.)



3.4 Path Planning Applications (contd.)

Proposed Optimal Paths

Performance of AGA against GA



1. Cannot guarantee that GA provides the Best Solution. There almost 

always exists a better solution.

2. Evaluating the fitness functions and assigning fitness values could be 

tedious and complex when scaled. 

3. Complexity increases with problems

4. Premature Convergence with suboptimal Solution if stuck in a local 

minimum of the function.

5. Cannot effectively be used to derive trivial solutions

6. For Simple GA, static Genetic operators increases the cost of the 

algorithm 

4. Restrictions of GA



• Genetic Algorithm

• Bio-Inspiration of Genetic Algorithm

• Structure of Simple Genetic Algorithm

• Variations of Genetic Algorithm

• Adaptive Genetic Algorithm

• Applications of Genetic Algorithm

• Path Planning using Adaptive Genetic Algorithm

• Limitations of Genetic Algorithm

5. Summary
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