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Fig 7.1 Flow chart depicting application of fish shoal optimization algorithm to the problem  
 

STOP 

Minimum cost shoal member 
and the member having least 

sum of all three residuals were 
selected as competing 

contenders  

 

Determine the fitness of second 
subgroup [0.33, 0.67] members 

using it’s associated cost 
 

 

Determine the fitness of first 
subgroup [0, 0.33] members 

using it’s associated cost 
 

Determine the fitness of third 
subgroup [0.67, 1.0] members 

using it’s associated cost 
 

 Combine subgroups to constitute a 
fish shoal with associated costs 

Identify SMbest and Gbest 

 
Update velocity and position of 

the shoal members 

 

Is stopping 
criterion  met ? 

START 

Randomly generate a population of solution 
members with their respective velocities 

Create subgroups within population using class-intervals [0, 0.33], [0.33, 
0.67], and [0.67, 1.0] for random numbers at additional dimensional space 

Compare the values of random numbers at additional dimensional space of solution members 
with subgroups’ class-intervals to decide as to which subgroup a shoal member associates with 
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Fig. 7.2 Shoal characteristics with iterations for flow rate convergence representing involvement 
of members from all subgroups at each generation for canal without freeboard with parameter 
setting 1 
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 Fig. 7.3 The convergence trend of local, mean and global leader costs with 
 iterations for three freeboard scenarios with parameter setting 1 
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Figure 7.4 Convergence characteristics of FSO led by different global leader (minima) from 
various subgroups with successive iterations for three freeboard scenarios with parameter  
setting 1 
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Fig. 7.5 The convergence characteristics for actual flow rate by global leaders emerging out from 
various subgroups with successive iterations for three different freeboard scenarios with 
parameter setting 1 
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Fig. 7.6a The convergence characteristic of the actual shear stress residual due to global leaders 

emerging out from different subgroups with iterations for the first side slope of the canal for 

three different freeboard scenarios with parameter setting 1 
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Fig. 7.6 b The convergence characteristic of the actual shear stress residual due to global leader 

emerging out from different subgroups with iteration number for the second side slope of the 

canal for three different freeboard scenarios with parameter setting 1 
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Fig. 7.7 Characteristics of the overall fish shoal after a computational run involving  maximum 

iteration number for freeboard scenario f = 0 with parameter setting 1 
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Fig. 7.8 Characteristics of the overall fish shoal after a computational run involving  maximum 

iteration number for freeboard scenario f = 0.5 with parameter setting 1 
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Fig. 7.9 Characteristics of the overall fish shoal after a computational run involving  maximum 

iteration number for freeboard scenario f = 0.5 y0.25 with parameter setting 1 
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Fig. 7.10 Characteristics of the overall fish shoal after a computational run involving  maximum 

iteration number for freeboard scenario f = 0.25+0.25 y0.25 with parameter setting 1 
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Fig. 7.11 Characteristics of the overall fish shoal after a computation run involving  maximum 

iteration number for freeboard scenario f = 0.25+0.25 y0.5 with parameter setting 1 

 

 

 

 


