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ABSTRACT

Solar energy is sustainable energy that presently is researched and developed more
extensively. Solar cell is main equipment converting solar energy to electrical energy. The power
obtained from the solar cell can applied in diversify technology depending on loads connected to
output voltage produced. However, the maximum capacity usage must be known, how to be applied.
There is a need to learn about the behavior of the solar cell and its technique to adjust voltage and
currant in order to gain maximum power point at each instantancous time.

Therefore, this project proposes neural network, which works like a human brain to analyze
the maximum power point of the solar cell by using microcontroller with specified duty cycle for
boost converter circuit of solar cell to get the maximum power point as the neutral network has
analyzed at that time.

The experimental results show that microcontroller sent a properly duty cycle to boost

converter circuit. Finally, the maximum power point is obtained.
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Smoothing : OFF CH1 @ 0.00% Main 10K Mode  AUTO
- BW @ FULL CHZ 0.000v Zoom : 10K Type : EDGE CH1 4
Delay : 0.0ns
Hold OFF : MINTMUM
1]:1 ar Y o‘adllrlﬁl [ t lrL =
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owlde | o
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= =l
=Filter= =0ffset= =Record Length= -Trigqlg
Smoothing : OFF CH1: 0,00v Main : 10K Mode :
BW : FULL CHz: 0.00V Zoom : 100 ?e EDGECH1§
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DcA: : (20usidiv) Fr:'l-an 4'Iu.093500”\}\'
R ST SRR SRS SUNPRNE SUNTRNE P MORM:S0MSis | Rms 1720V
................................................ ; : Rms 1720,
. . : Freq 138.9kHz
- Duty 94.4%
s
u
A =Filter= . =0ﬂ'-sel= =Record Lenﬁlh: =T}I -
Smoothing : OFF CH1: 0.00V Main : 10K Mode : AUTO
- BW: FULL CH2: 0.00V Zoom ; 100 TY?E : EDGE CI‘“{
Delay : 0.0ns
Hold Off ; MINIMUM
= @ o s 0
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£ : 50usidiv =Tracet=
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________________ NORM:20MSIs | Rms 14.77V
T L Avg 1477V
Freq -—
Duty =-
™ et
=Filter= . =Oﬁ-sel= =Reocord Lan-g!h= =T—rigge|=
Smoothing : OFF CH1: 0.00v Mailn : 10K Mode : AUTO
BW: FULL CH2: 0.00V Zoom : 100 Type : EDGE CH1£
Delay: 0.0ns
Hold Off : MINIMUM
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— z
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ay : 0.0ns
HoldOff MINIMUM
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10.8 16.37 1.6 26.192
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720 19.2 0.14 2.688
1128 19.26 0.07 1.348
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30.6 18.5 0.61 11,285
32,5 18.57 0.58 10.7706
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ANVATUNIY [Q] | usadu [V] | nszua (A] | Sidelndh (w]
1 0.257 1.6 0.4112
24 3.448 1.6 5.517
5 7.22 1.55 11.19
2 12.29 1.5 18.435
1038 15.07 1.4 21.098
131 16.37 1.25 20463
16 17.03 1.1 18.733
18.3 17.37 0.94 16.3278
20.8 17.69 0.82 14.506
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253 17.97 0.71 12.759
. 18.08 0.68 12.294
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34.4 18.34 0.53 9.7202
36.1 18.42 0.5 9.21
720 19.05 0.14 2.667
1128 19.16 0.07 1.3412
1440 19.28 0.02 0.386
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2.4 3.774 1.7 6.416
5 8.59 1.65 14.174
77 13.15 1.6 21.04
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AN [Q] | usadu [V] | nszua [A] | fdeluldh tw)
1 0.236 1.5 0.345
2.4 1.159 1.5 1.739
5 6.06 1.45 8.79
7.7 11.58 1.4 16.212
10.8 13.99 1.4 19.586
13.1 15.76 1.25 19.7
16 16.76 1.1 18.44
183 17.23 0.95 16.37
20.8 17.43 0.86 14.99
22.7 17.63 0.79 13.928
253 17.88 0.69 12.337
21.7 18 0.64 11.52
30.6 18.12 0.6 10.872
32.5 18.21 0.56 10.198
34.4 18.28 0.53 9.6884
36.1 18.37 0.5 9.185
720 18.94 0.14 2.6516
1128 19.09 0.07 1.3363
1440 19.23 0.02 0.3846
1800 19.25 0.01 0.1925
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ANuAUMY [Q] | usedu [v] | aszua [A] | fidelWdh tw)
1 0.277 1.7 0.4709
24 3.8343 1.65 6.341
5 75 1.59 11.925
7.7 12.22 1.55 18.941
10.8 15.18 1.46 22.163
13.1 16.67 1.2 20.004
16 17.27 1.1 18.997
18.3 17.66 0.97 17.13
20.8 17.6 0.88 15.488
22.7 17.79 0.8 14.232
253 18.15 0.72 13.068
27.7 18.33 0.63 11.548
30.6 18.39 0.61 11.218
32,5 18.47 0.57 10.53
34.4 18.53 0.54 10.01
36.1 18.61 0.5 9.305
720 19.23 0.145 2.7884
1128 19.3 0.07 1.351
1440 19.42 0.02 0.3884
1800 19.44 0.01 0.1944
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Talsunsy
%% input
r=[1304 1.16 1.168 1.143 1284 118 1.011 1.147 1.154 1213 0.909 1.496];
t=[2.486 2431 2.432 2465 2.411 2452 2.464 2263 2418 2418 232 235];

%% output
%i=[1.753 1.7267 1397 1.5 13267 146 2.034 1646 1464 143 1956 1.5];

v=[154 15 151 1572 15 15.18 14.6 164 153 158 159 15.57];

vn=v/10

net = newff([0 5;0 51,[3 3 1],{'logsig' ogsig' 'purelin'})

Y=sim(net,[r;t])

net.trainParam.epochs=2500

net=train(net,[r:t],[vn])
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Performance is 3.68902e-026, Goal is 0

10
10° |
g 107
o
S
£
£
o -15
2 107t
107+
10-25_
[ i 1 I 1
0 100 200 300 400 500
584 Epochs

510 1 wan1s Simulate Talsunsa

>>netiw{l.l}

ans =
18.5070 -6.9446
-0.7182  9.2532

-6.2426 3.4030

>>netlw{2,1}

ans =

5.1929 -5.2419 3.7964
10.7373 -15.4508 59353
-2.9058 -17.9693 -3.2338

>> net.lw{3,2}

ans =
0.5704 -12.9047 6.5200
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>>net.b{1,1}

ans =
-10.0040
-22.5401

2.0316

>>net.b{2,1}
ans =
-3.6591
0.9532
3.7083
>>netb{3,1}
ans =
7.7827
>> sim(net,[0.909;2.32])
ans =
1.5900
>> sim(net,[1.304;2.486])
ans =
1.5400
>> sim(net,[1.16;2.4317)
ans =

1.5000
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#include <18f458.h>

#device PIC18f458*=16ADC=10

#use delay(clock=10000000)

#fuses HS,NOWDT NOPROTECT,NOLVP

#use rs232(baud=9600,xmit=PIN_C6,RCV=PIN C7)
#include <input.c>

#include <math.h>

void main()

{
float input;
float inputl;
float output;
float wl[6];
float w2[9];
float w3[3];
float sum[3];
float sum1[3];
float sum?2[1];
float node[3];
float node1[3];
float Vmax;
float Temp,Light;
float Temp1,Lightl;
float V,Volt,Voltl;
float Voltage;
int dutyC;
float diffV;

]
setup cepl(CCP_PWM);

setup timer 2(T2 DIV_BY_1,100,1);
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dutyC =25 ;
delay us(60);

set_pwml_duty(DutyC);

setup_adc_ports(ALL._ANALOG);
setup_adc{ADC_CLOCK_INTERNAL);
delay us(60);
while(1){
set_adc_channel(0); Il Temp
delay us(60);
Temp = read_adc();
Templ= (Temp*5)/1023;
printf(" Temp = %fin\r", Templ);
delay_ms(30);

set_ade_channel(1); / light
delay us(60);

Light = read_adc();

light1 = (Light*5)/1023;

printf{" light = %f\n\r",Light1);
delay ms(30);

set_adc channel(2); ///ivolt
delay_us(60);

V =read_adc();

Volt= (V*5)/1023;
Volt1=(Volt*5)/10;

delay ms(30);

printf(" Voltl = %fn\r", Voltl);
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input = Lightl;
printf(" input= %f\n\r",input);
inputl = Templ;

printf(" inputl= %f\n\r",input1);

M L L

w1[0]=(input*18.5070);
w1[1]=(input*(-0.7182));
wl[2]=(input*(-6.2426));
wl1[3]=(input1*(-6.9446));
wl[4]=(input1*9.2532);
wl1[5]=(input1*3.4030);

sum[0]=-(w110]+w1[3]+(-10.0040));
sum[1]=-(w1[1+w1[4]+(-22.5401));
sum[2]=-(wl[2[+w1[5]+(2.0316));

node[0]=1 / (1 + exp(sum[0]));
node[11=1/ (1 + exp(sum[1]));

node[2]=1/ (1 + exp(sum[2]));

i Nayer 2011111

w2[0] = (node[0]*(5.1929));
w2[1} = (node[0]*(10.7373));
w2[2] = (node[0]*(-2.9058));
w2[3] = (node[1]*(-5.2419));
w2[4] = (node[1]*(-15.4508));
w2[5] = (node[1]*(-17.9693));
w2[6] = (node[2]*(3.7964));
w2[7] = (node[2]*(5.9353));
w2[8] = (node[2]*(-3.2338));
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sum1[0]=-(w2[0]+w2[3]+w2[6]+(-3.6591)):
suml[1]=-(w2[1]+w2[4]+w2] 7]+0.9532);

sum1[2]=-(w2[2]Hw2[5]+w2[8]+9.7083);

node1[0]=1/ (1 + exp{sum1[0]));

nodel[1]=1 /(1 + exp(sum1[1]));

nodelf2]=1/ (1 + exp(sum1[2]));

it \ayer 3111

w3[0]=node1[0]*0.5704;

w3[1]=nodel[1]*(-12.9047);

w3[2]=nodel[2]*6.5200;

sum2[0]=w3[0]+w3[1]+w3[2]+(7.7827);

output = sum2[0];

delay ms(100);

Vmax=output;

printf(" Vmax= %f\n\r",Vmax);

AR vead ot HHHTHITTHETHY

diffV = Vmax-Voltl;
I 1D check power

if (diffv >=0)
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dutyC = dutyC-1;

else

}

dutyC = dutyC+1;

LI L pwm

if (dutyC < 0)
{
dutyC =0;
}
else if (dutyC > 100)
{
dutyC = 100;

clse

dutyC = dutyC;

set pwml_duty(dutyC);
delay_ms(10});
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