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C Language Programming Techniques for Genetic Algorithm

in Electrical Engineering computations
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ABSTRACT

The structure of C language programming is an appropriate for engineering
calculations. The C language programming, in particular for the OOP (Object-Oriented
Programming), having present in this paper which is implemented by the extended C language,

also known as the C++ language programming. The programmatic objects of language are
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used to realize the genetic algorithm that is the data abstraction of the OOP for mathematic
problems in electrical engineering computations. The constructors of class based object are
used to initializing purpose for the chromosome consisting of the size, form and number of
genes in the genetic algorithm.

Where the attributes of chromosome are defined by the data member of C++ class
while the genetic operators and evolutionary process will be implemented by the function
members. The genetic object of this article gives satisfactory results for the numerical

solutions in the economic power dispatch and load flow problems of electrical power system.

Keywords: Object-oriented programming, Genetic algorithm, Economic power dispatch, Load

flow

a

1. undI PINALRAYLTIAILAVAIENITHITUADUITLT

msldnoufinmed dwsuuddannig  WuInIsu wnunsldssdeuiBilediay dmsu

AMFANENS I UAAINTTY ANISHAILLUSLATY

a

ABUNILABSVUINNTUADUITVRITLL T UIT IR

Y

Favldiunegedeliesaunseiafatlagiy
Wil axfinwinisTusunsy Wutlaselunissivun
wanIan1slusunsy nsdifinsiualuszuunis
MINssuiAINuEINLard Uty RanIonIs
TUsunsuagiinudifnunn deasiiulaainnig
dnaueisldnislusunsandeing dmiunis
Iasnzsiszuundalidln [1] Tnsuansnisasie
s?hquﬁﬁé’ﬂwmzmmLﬂuuwmﬁmaaﬁﬁaga
Usgnaumislassadnetaya wagdsaniunis
TinvesrUsynauvesszuumadslaii agrslsa
au fesaneanuldidudaduvesszuuauns
masli vilinismnamasdeiiavvestym
nandamanififiatuilainuein wazdeadd
szfaudiidsiaviimnzan falgmnisdne

o w

aslniregnsusendn [2] ladianuneeuiag

nsAuvgaranvasiladduitmang (objective
function) GafiFesiArgrsvesnisranmaalni
gasszuuiddlnin meldReululsdu (constraints)
funouitideiugnssuldléfinnuansadios
nmswalaagliiudgmnismevsnziganng
ARAATERNS (Mmathematic optimization) Wiy
uaannsaldlunsmnaaayliiuszuvauns
TaBadu (3] faduunanuiisaiiauenswau
TgeiugnIsumen1wINslUsuNsudnaanaa
dielwanansaldnnwnislusunsulusudiuam
madaanssulndn damsunisuinataasnng

AAAERSTILANUL

s d' d' k%
2.  KRANNIINLNYIVDY
Aand (class) VBN 1INSIUSTRASUTNS &
naaIzUsEnoumeannin 2 yilnfe aundndeya

(data members) wazau1Tnfandu (function

Vol.10 No.2 July - December 2016~ 67 44



Ao sasuIna
13613778 m nsvinw
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Genetic Object

Class Name : GeneticObj

Attributes:
- Gene size, Number of genes, Population size
- Vectors of populations, Individuals, Parents and children
Methods:
- Initialize population
- Code and decode variables, Evaluate and scaling fitness
- Selection, Crossover Mutation and regeneration
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class ClassName
{ public:
//public member

private:
//private member
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TypeDefinition ClassName : :

FunctionName (argl, ...)
{ Declarations
Statements
return ;
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2.4 aanuduuds (Fitness Values)
Usgrns P= {q ,Cy ..., Cy } NUszneuae
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f[Ci] :f(G1,G2,G3,'-',Gn)
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e c=01%— 11/ Uag D=max(, f; + C)
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2.6 miﬁuﬁ'ué: (reproduction)

Usenssulmiaggnasieuainuenay

¢ a

Tuglunilaldisandunsaduaneiugidanes

q

(simple cross over operation) fa8n15le @D
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C; =[bmbm—r - bib—1 ---bsbyb |
C; =[Bubp— -.-Dlebfe—s -..b3b3b]]
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class Genaticobj {
public:
int GeneSize, GeneNo, PoppuSize, VariableNo:
int *SelectionIndex;
long double *Fitness, *ScaledFitness, *Solution;
std::vector<double> *VarIntervals;
std: :vector<double> *PopuVariables;
std::vector<bool> *Individuals:
std: :vector<bool> *ParentIndividuals;
std: :vector<bool> *ChildIndividuals;
Genaticob] (void) { }
Genaticobj (int, int, int, int, double [ ][2]);
void DecodingVariables(void):
void Fitnessvalue (void):
void Fitnessscaling (void):
long double ObjectiveFunc(long double *);
void Selection(void);
void CrossOverlP (void):
void Mutation (void):
void ReGeneration():
private:
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GeneticObj TunsdnLiuandn G v99U531N3
P
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BnrsdaAvasludiulsnuasnatuside
Individuals #aedeaudnelull anelunana
GeneticObj

std::vector<bool>Individuals;
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std::vector<bool>
*Parentindividuals;
std::vector<bool>*

Childindividuals;
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A38N15duLiey (pseudo random)

0<m <1 31<k<m a3l

b 0, 1 <0.5
k= 1, 1 >0.5

= o 2 v Y
"’?NLGUEJUL‘LIUSU@ﬂ?qmaﬂﬂqiﬂﬁlwqiﬂiuﬂiﬂ

aw

Fndandalnne

Bk = (double)rand()/RAND_MAX
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std::vector< double>

*PopuVariables;
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GeneticObj Fasoluil

GeneticObj GAobj 1;

ilsndanndeansuduliniaeog
(instance) 433ugNT5U GAobj_1 N300Il
G, vitertvunanasly Popuvariables azviléde
Fomud

GAobj_1.DecodingVariables();

\ile DecodingVariables \uasngnilandu
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GAobj_1.FitnessValue();
GAobj 1.ScaledFitnessValue();

wailaf 9y FitnessValue way Scaled
Fitness Value 9m1¥uszidouiSvesnand
GeneticObj Lilavi1n15AuIAIA gL
Tvinu PO:{CP,CS,...,CS} dmSuniieTngids
WUFNTTULEY NSARLFRNUTEIINTVDIMBUITUG

agldPuaisweeannis

AL A [ SIS S fy et S
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r = (double)rand()/RAND_MAX;

dlo r Aefudswiasnnush a1 j fivh
Troaunsisduduaiuede asdusaiifield
JEYANBNVRIUTEYINT G ﬁgﬂﬁmﬁaﬂiﬁﬂum
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farduaandn Selection vospanalunind a
GAobj_1.Selection();

NavpIsEsleuds Selection agvinlaila

N,

ArfYll j sryaundnvesuszuins ¢ Aald
dmsulsgansnanaiiugiiuiu s Alagaand

GeneticObj Ma519ulllaldtannuds

int *SelectionIndex;
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Mutation Toadudsnldlunisnareiugasd

ANwaLAIl

Childindividualsil[jl=
(double)rand()/RAND_MAX < Bp ?
Childindividuals[il[j].flip():
ChildIndividuals[il[jl;

W 1<i<s way 1< j<nm uadlus
NUIAIINTT Bp ADAIPITINUUAZINTUNITADY
wawudlunndavesusyyinsgulug fandu flip)
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GAobj_1.CrossOver1P();
GAobj 1.Mutation();
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GAobj_1.ReGeneration

4.  WANIIAMUUIIUY
AL INQLAIRUINTTUNATITY @105
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0L =F+MPp+ P - X5 R) + ZiEm gy B~ Pimax)

n
+ Z,:g1 M min) (£3=Fi(min))

W8 £y, Pp, P, 4T P, AD AUNUTRLNGS
gn3s ANUABINITANGIaNS Augadslunis
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degeiddliiln wazidedrelniudaed 7
audey vsd L Aeflsidudmanessdeuis
AAAINTeed (Lagrange multiplier) TUsunsy
AuFlunnd 5 Fafdafiuring) waninisld
GeneticObj TngLeniugnssuvasunay agld

ToyANTNARDIA]

[l =500+ 5.3, + 0.00432 3200 < Py < 450

(F, = 400+ 5.5P, +0.006P)> ;150 < P, <350

[F5 =200+5.8P + 0.009P32 ;100 < Py <225

AuAInIsAdalndn 975 MW TiAaf1ds

goyLdeveInisde

TnlfnegsUsendnged P, =
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3 MainECDga3 cpp
Mar€Zdgad.zpp

SoEm

#include<conio.h>
#include<iostr
#include<stdio.h>
#include < >
#include <
#include "G
int main(int arge, char* argv(])
{ register i axItr = 500;

double Var: = ({%, 10.0},(200.0, 450.0},{150.0, 350.0},{100.0,225.0}};

n;thO.’lj(SO 1, 30, 4, varInterval);

Genaijc(}h]
Gachj_L cpulation();
do GA)h] 1.0eco

GRobj_L.Selec

GRobj_L.Matation();
GAobj_1.ReGenerationi); it4;
jwhile (i <=MaxTtr);
return 0;
} E
2 [Modied [t \Ceck/

A 5 nsleinguiaiugnssuiudymnisane
Maaloiii

Han1sNAaeLandlIlunng 6 lag P,
N19AUg1Y LanIUsEyInIisuAUYeITALTY
WUFNT34 GeneticObj @2y P, n19s1uwI Ty

UseynT3UsBUTN 500 Mkanseanien1sgiin

W 0GE2 EconDispyoBnGA Ech. - O EM || e pAGe2 EcondispyonGa£c.. - = EM

= 0010010601 0100016 101061
unumnnmmm1|lmnnmummnu

= PO1116A1A1AB11A11A116011111011

= 11091061 1106061601061111681118
1111111011 1608061116001 1641011
Pulr—] 8080861011 0801 18110800011
60BABA111001160106161111161001
101101001 1080010811601 1110101

= B0118111610111101811 1101081868

1611611100601 16161611101181160

00601111000601081601A001101011

111116110106111111081 160616181

0116110810061091110901 11611011

011088A101 010010119101 11101101
108188111161160610081 011111681

111811161110111011101116110111 Y

= 111911181110111911168111081108111

= HMﬁmummuﬂmmnumﬂ
1118111 1161116119

= 111anmum11m11mum1m11
1110111011101 11911101110118111
111011181 1181 11811161110118111
1118111911101 11811181116116111
111911161110411011161116410111

= 1119111811181 11611161118118111
111011101110111911181110118111
= 1110111@11101110111@1110110111
1110111011101 11611161116110111

< >

2 f 6 nan15lY GeneticObj Aullgyninisang
maaliii

ANV INTILEANIHALRAY N1SINLNIEY
450.000000, P, =
324.999997 way P; = 199.999998 %ammm

ANUABINITANAILNTN 975 MW Aiuue
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Warning: Function call dispatch invokes inexact match CAMATLABTworkDisi| § . 2200 00008k
>InEcoDisp! at8 : 100 28

of deliversd power 9.400000 $IMWhH 8- Pdt=876

Optimal Dispatch of Generation: 9- dispatch

450,000 10- .mnw!l .j
3250000 e ]
200.0000 - b o [on
Waming: Function [ CAMATL. J
> In EcoDisp1 at 10

Total aeneration cost= 8236.25 $ih e
& st
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o
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natnasveslyninisinavesniseniy
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L v, 11 12 +7, 1
Sy 0 0 b 3! "

\iie Yy =—j2%, =Y, Wag Y, =Y,
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dwmsunsAuIumIA v, M9Vl Re(s,) = B,

W9 P, = Re(S,, ) —Re(Sp,) = —0.75
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AINA 9 wanen15lY GeneticObj Tng)
WHRLENITUVBIUNAIIN LTONINALAALFAING

a

(Fardafusing) Han15lgingLBaiusnysy
GeneticObj Tun1ndi 10 Fefetvaudnvas
UimﬂﬂiiuLLiﬂﬁlé’Mﬂmﬂjuﬁy’qéu 200
TasTulsumulusunsulunind 9 usdnduly
A 11 meﬂszmﬂﬁujuqmﬁwaﬁauﬁ 500 i
WARg0aNTIN1TEU1v09UTEYINS wioldlunns
mMuuaNalay Yoslgyminssiunarindudsdou

o’lu’]mliﬂ@’)&lﬂ']ﬂ%'l@]ﬂL‘NWUﬁﬂﬁﬁNUﬂa
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3 MainLoadFlow_1.cpp - olEN
MainLoadFlow_1.cpp - v
int main(int argc, char+ argv(l)
{ register i, j, MaxItr = 500;
double VarIntervall]l[2] = {{-1.0, 1.0}}
GenaticObj GRobj_l1 = GenaticObj (24, 1, 200, 2, VarInterval);
vector<bool>::iterator it;
vector<double>: :iterator IT;
vector<long double>::iterator IT_;
Ghobj_1. Imcpapulamonu
do { GAobj_l.DecodingVariables(); GAobj_l.FitnessValue();
GAobj_1.FitnessScaling(); GRobj_1.Selection();
GAobj_1.CrossoverlP () ; GRobj_1.Mutation() 7
GAch3|71 -ReGeneration () s
jwhile(j <=MaxItr);
| return o;
)
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4 9 Editor - CAMATLABT\work\LoadFlow.m* = ﬂn
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9 % Line code
Bus Voltage Angle ~—-Load-— ~Generation-- Injectec|,® R ok
No. Mag. Degree MW Mvar MW Myar Myar |10 % Busbus R X 12B =1forlines
11 % ninrpu pu. pu >1or<iitapatbusnl
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14- Ligauss: % Load flow solution by Gauss-Seidel methe
Total 1000 0500 0999 0792 0000 16 - Busout; % Printsthe powierfiow solution on the scree
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