
Table of Contents	
	
 

Contents 

  

Page No. 

Certificates  i-iv 

Acknowledgement  v-vii 

Abstract  viii-xii 

Table of Content   

List of Table  xiii 

List of Figures  xiv-xvii 

Nomenclature  xviii-xx 

CHAPTER 1         INTRODUCTION  1-11 

 1.1 General  1-2 

 1.2 Motivation for the Present Study 2-6 

 1.2 Objectives of the Present Work   6-8 

 1.3 Thesis Layout 8-11 

CHAPTER 2        LITERATURE REVIEW  12-40 

 2.1Channel Geometric Shape  12-17 

 2.2 Seepage Losses 17-23 

 2.3 Boundary Shear and Flow Resistance 23-31 

 2.4 Objectives and Methods of Optimal 

Designs  

31-37 

 2.5 Scope for the Present Study 37-40 



	
	

CHAPTER 3 OPTIMAL DESIGN OF EARTHEN 
CHANNELS: PROBLEM DOMAIN, 
RATIONALE, DEFINITION  
AND MODELS 

 41-67 

 3.1 Problem Domain and Rationale 

 

41-45 

   3.2 Problem Definition   45-47 

 3.3 Model Formulation 47-60 

 3.4 Minimization Problem Statement 60-63 

   3.5 Non-Dimensionlization of Equations  63-67 

CHAPTER 4   PARTICLE SWARM OPTIMIZATION  68‒86 

 4.1. Swarm Intelligence  69-71 

 4.2 Early version of Particle Swarm  

Optimization 

71-78 

 4.3 Swarm Explosion and Velocity Clamping 78-80 

 4.4 Concept of Inertia Weight  80-82 

 4.5 Standard Particle Swarm Optimization 82-85 

CHAPTER 5 APPLICATION OF PARTICLE SWARM 
OPTIMIZATION: RESULTS AND 
DISCUSSION 

 87‒105 

 

 5.1 Solution Procedure   87-91 

 5.2 Results and Discussion 91-103 



	
	

 5.3 Concluding Remarks 103-105 

CHAPTER 6: DEVELOPMENT OF A NOVEL 
OPTIMIZATION ALGORITHM: FISH 
SHOAL OPTIMIZATION ALGORITHM 

 120-128 

 6. 1 Fish Shoal Optimization  120-128 

CHAPTER 7:         APPLICATION OF FISH SHOAL 
OPTIMIZATION: RESULTS AND 
DISCUSSION General  

 129-140 

 7.1 The Model  129-131 

 7.2. Dimensionless Problem Statement 131-133 

 7.3 Application of Fish Shoal Optimization 133-137 

 7.4 Results and Discussion 137-148 

 7.5 Comparison of Results with Those 

Obtained by Particle Swarm Optimization  

148-149 

 7.6 Concluding Remarks 149 

CHAPTER 8 CONCLUSIONS AND SUGGESTIONS FOR 
THE FUTURE WORK 

 164‒172 

8.1 Application of Particle Swarm Optimization 164-168 

8.2 Application of Fish Shoal Optimization 168-170 



	
	

 

 8.3 Suggestions for the Future Work  171-172 

 REFERENCES  173-200 

   Appendix   

 List of publications  201 

 Related research papers  202-203 

 Personal profile of the candidate   


