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Step 1: Initialization of Genetic Algorithm
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Step 2: Evaluation
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W - Radio energy dissipation model.
Enc(k,d) = Erx_aiee*K + Eamp*k *d™  (2)
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% 1 ~ Path loss exponent.

Environment Path Loss Exponent, m

Free space 2
Urban area cellular radio 2.7t03.5
Shadowed urban cellular radio 3to5
In building line-of-sight 1.8to01.8
Obstructed in building 4to6
Obstructed in factories 2to3
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Step 3: Selection

PR gRE P - BREERATAE D mi/@
8 -SRI e A A FoERABE Y T TS
Ad REesg AR o & B A AR ‘;-j-fg
R PR D B AARTF P oo kAL H
roulette-wheel selection i£ # 4 ¢ &8 > 4-@ = -
B L SEE R 2 BRAL G R
FaEg T ka2 € B ERABIS £HT MR
AT BERR AP A S 4 eh4k F](Sensor)
ARER T PES LI Y R R A
HF AR f o EY SR Mg
,’%,J o

Wheel is rotated.

Selection
point

B+ ~ Roulette-wheel selection.

Step 4: Recombination
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Step 5: Mutation
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Step 6: Replacement
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fs % s s NerEREY By - rrn%.

< ‘r,n ‘L&‘ﬁ_—r—]‘bﬁ,\m,ﬁ'%

i Stepl~Step6 & (w42 0 A0 BE A2 B B
#5% (Pseudo-code)4r 4 1 5 # ﬁi;\ W B4 PE R
(5 &Zz 4 S 38 (function) » #X 18 4= 40 1 B B e g2
TR e AT B & At
ARG ERATAL DT R LA F - PG
¢ W E¥ ;% — B for loop i iTpF € L pliEdt e
i > 2 {8 FL%”TF§L&g4m45§§i
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% II ~ Pseudo-code.

Pseudo-code ( Main function )

Main()
{
Randoin_Seed();

Initialize Network();
Random_Selection();

for( NO.chirom. =0 ; NO.chrem.< Total chrom. ; NO.chrom++)

g
1

Packet_Send( NO.chrom.);

Fitness( NO.chrom. );
1

i)

while( Unsrable )

{
Selection();
Crossover();
Mutation();

for( NO.chirom. =0 ; NO.chrom. < Total_chrom. ; NO.chrom.++)
{
Packet Send( NO.chrom.);
Fitness( NO.chrom.);
1
s
Chromosome_Replace();
Iteration++;



(= )Data dissemination
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clustering algorithm 4= placement algorlthm ok w
T ¥ B LS R EER
B4 ehfe b 5 % ¥ 100m*100m # BT o s
A2 100 B & Bk chiE % 12 A St g o

T ooy kb

100

80 —

40

20 ¢

0 + T T T T
%0 20 40 X 50 80 100 (™

%1 ~ Example of random placement.

B R RS JR[19]2 B
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% I ~ System parameter.

Parameter Value
Area From(0,0) to (100,100)
Base Station At(0,0)
Initial energy 50J
Node transmission range | 100m
Number of sensor nodes |10,20,30,40,50,60,70,80,90,100
Node placement Random
Data size 10 Kbit




AR RATAETE u%‘fdz[lg]
B KN G B R i

distance Z 3+ & o 3b o

T 2 B E
A2 Euclid

ETX_eIec *K + Eamp *k*d 2 y d < dcrossover (6)
ETX_eIec * k + Etwo - ray - amp * k * d 4 y d > dcrossover

Emx(k,d) ={

d(X,Y) = /(X — Xa)? + (Yn— Ya)? (7)

25 (6)48 M AR & IV o s @ D
Tl AT e At AP odek 3 AF men
Pl BE2r BEAR STEEHET b oo 3V R4 L

274
n- 2o

# IV ~ Radio parameter.

Parameter Value

Evrx elec 50 nJ/bit

Eamp 10 pJ/bit/m*
Etwo-ray-amp 0.0013 pJ/bit/m*
ERX elec 50 nJ/bit

M 2<m<4

4nnh
dcrossover ‘= 87m
h, b 1.5m
Signal wave length().) 0.325m

(= ) Performance Metrics
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