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What is Optimization??

“ The selection of a best element (with regard
to some criteria) from some set of available
alternatives” {Source: Wikipedia}

Picking the “best” option from several ways of
accomplishing the same task.

We require the model which can give us the
best result.




Global vs. Local Optimization

Consider a hypothetical multi-modal function:

Global Minimum



What is Genetic Algorithm??

Developed by Prof. John Holland in 1975.
Search algorithm that mimic the process of

evolution.
Based on the “Survival of the Fittest” concept.

(Darwinian Theory)
Successive generatlons are becoming better

and better.




Genetic Algorithm: Key Idea

Evolution is an Optimizing process.
We seek the improvement in the predefined objective

function:
y=F il 2 i3 xid )
With successive generations, y should keep on optimizing.

Central theme of the algorithm is “Robustness”.



Algorithm

Initialization

Fitness Calculation

Selection

Crossing Over

Mutation

Repetition of the steps from 2-5 for the new
population generated.



Outline of Basic Genetic
Algorithm (GA)

Start: Randomly generate a
population of N chromosomes.
Fitness: Calculate the fitness
of all chromosomes.

Create a new population:
Selection: According to the
selection method select 2
chromosomes from the
population.

Crossover: Perform crossover
on the 2 chromosomes
selected.

Mutation: Perform mutation on
the chromosomes obtained.




Inversion using Genetic
Algorithm

Sclution Set




Optimum Size of the
“Coffee/Drinks Cup”

Objective Function (y): Loss of Café owner
y=0.2xT2 +50 /x where x is the dimension of the cup.
Assumption: The price of the coffee/drinks is fixed.




Optimum Size of the
“Coffee/Drinks Cup”---SOLVED
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Optimum Size of the
“Coffee/Drinks Cup”---SOLVED
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Optimum Size of the
“Coffee/Drinks Cup”---SOLVED

Best: 15 Mean: 15

_ Population Size: 20




Genetic Algorithm Example

Let us take an arbitrary
objective function to
visualize the algorithm.
Let us try to locate an
earthquake using a
hypothetical data.

‘ EQ-Xx | EQ-y ‘ EQ-z

Velocity of the seismic
Wave=6 km/s




Genetic Algorithm Example

Best: 0.0162964 Mean: 0.0358135

Generation

Current Best Individual

S i n-Earthr uak, Jistrib sic 1

to=[0.7638 0.4082 0.8975

T~ Hlakons
|_+ E sihquake

B
gﬁ
5
B 2

2 3
Number of variables (4)

Parameter=[2.1726 2.2327 -2.0946 6.2851]



Genetic Algorithm: Summary

A vector population is
generated such that the
allowed parameter region
is entirely covered.

All ve¢tors get a
uniqué index for bookkeeping
becausge each of them has to

X2 ,min

X1 .min X1 ,max
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