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Gravitational Search Algorithm (GSA)

» Law of gravity

» Law of motion
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GSA

4

Parameter setting

2

Generate initial population

-

> Evaluate each agent

Update G, best, and worst of the

po%;[ation

Calculate mass (M) , forces (F), and
acceleration (a) for each agent

L

Update velocity (V), and position (X)

NO / Meeting end of

Criterion?

; YES

Return best solution

—
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* Optimization algorithm
e Search algorithm
* Heuristic algorithm
* Population based (Agents)
* Iterative search
* Random search
* Parallel search
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Population
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General form of population based

heuristic search algorithms
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* Convergence
* Exploration / diversification
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GSA

Generate initial population

4

Evaluate the fitness for each agent

v

Update the &, best and worst of the
population.

'

Calculate M and a for each agent

.

Update velocity and position

*

,.a-f

No ,ff"'f Meeting end of
\cmeri{}n T

Yes

Return best solution
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GSA

.Evaluation
.Mass calculation
.Fa,V

X=X+V
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.Evaluation
.Mass calculation
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X=X+V
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.Evaluation
.Mass calculation
Fa,V
X=X+V
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Population
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x¢ presents the position of ith agent in the dth dimension.
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Population

m=2
ey e N=10
s ans R - Maximization example
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Optimization problem
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Initialization
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Mass calculation

Shls s pa a5 ol L oo ol sl oy s SIS e @
ol JAS CS o g s wds 5,38

CnlSS sl eolawl b wilgs oo plyal Jade ¢ il g cwyinl o> spulp 2,8 L
el dawlne Ba 2L
fobj . (t) —worst(t) 7o &

1i )= best(t) —worst(t)
q; (1)
M;(0) = —7 M _(6)=M ()=M_ ()=M (1)
T 4;0 P
] =



Mass calculation
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G constant
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Force calculation
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Force calculation
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Force
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Acceleration and velocity
calculation
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Position updating
10,5 dnle pj Sjgar Gl (oo |y e o CoxBge ©

xd (1 +D)=x () +v¥ (e +1)



Visualization
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* maximization

fobj
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Various Versions of GSA
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Population in BGSA
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BGSA

-

Parameter setting

=

Generate initial population

-

> Decode and Evaluate each agent

Update G, best, and worst of the
population

Calculate mass (M) , forces (F), and
acceleration (a) for each agent

L

Update velocity (V), S, and position (X)

— \_\\\\

/’ Meeting end of

Criterion?

T YES

1

Return best solution
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BGSA  Gravitational constant
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BGSA position updating
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BGSA
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BGSA
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Evaluation and
Comparison
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v, 5 Jaw gl>l s o oL,

Runl [bsf(1) bsf(2) bsf(T)]
Run2 [bsf(1) bsf(2) bsf(T)]
Run3 [bsf(1) bsf(2) bsf(T)]
RUN20 [bsf(1) bsf(2) bsf(T)]
Average best
So far =[absf(1) absf(2) absf(T)]
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Fitness value
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Comparison

* Experiments and comparison
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Average best-so-far

Dl

=
El.

15

10

alio Gl v yaSIl (21 51 dms Lo

B S o be o )oSl sl jloged (39,5 sy b dslie @

Minimization example

[ 1 I 1 1 1 1 1
0 10 200 300 400 500 600 700 8O0 900 1000
lteration

T=1000

62



alio Gl v yaSIl (21 51 dms Lo

lo> | solawl L acslas @
Jola= 5 ) g

Runl [bsf(1) bsf(2) bsf(T)]
Run2 [bsf(1) bsf(2) e, bsf(T)]
Run3 [bsf(1) bsf(2) bsf(T)]
i:{unZO [bsf(1) bsf(2) bsf(T)]
Best
Meanzvar

63



alio o m 951 (1515 dunns Lo

Jglaz 51 ooliiul b dunlio

A 1.0 £ 0.2 1.22 2

B .7 £ 0.1 1.72 [.5

C 0.9 £ 0.05 0.95 2.5

64



GSA

[I] E.Rashedi, H.Nezamabadi-pour, S.Saryazdi, “A gravitational search
algorithm”, Information Science, 2009

[2] E.Rashedi, H. Nezamabadi-pour, and S. Saryazdi, “BGSA: binary
gravitational search algorithm”, Natural Computing, 2010.



