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LAMPIRAN

Lampiran 1 Skrip Simulasi Kendali Motor DC LQR

%parameter motor 3

rm = 2;

Im = 0.5;
J =1.2
b =0.2;
kt = 0.2;
km = 0.2;

A= [-b/j kt/3j ; -km/lm -rm/1m];
B = [0; 1/1m];
C=1[10];
D = [0];
Q = transpose (C) * (C);
R = [0.01];

kf = 1/dcgain(A,B,C,D);
k =1gr(A,B,Q,R);
kl = k(:,1);
k2 = k(:,2);
k = [kl ; k2];

%run simulation

simout = sim('motordclgr', 'SimulationMode',
'normal', "AbsTol', 'le-5", 'SaveState',
'on', 'StateSaveName', "xout', 'SaveOutput', 'on', 'OutputSaveName"', '

yout', 'SaveFormat', 'Array"');
output = simout.get ('yout');

time = simout.get ('tout');
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kec = output(:,1);

curr = output(:,2);

ref = output(:,4);
waktuta = output(:,3) ;
$plotting

% plot (waktuta, ref)

% hold on;

plot (waktuta, kec, 'LineWidth',?2)
ylim ([0 61)

x1im ([0 100])

title(["LOR Controlled"])
xlabel ('time (s) ')

ylabel ('w(rad/s) ")

grid on;

hold on;

plot (waktuta, ref)

stepinfo (kec, waktuta)

% simout=sim('motordclqgr') ;

o

kecepatan = simout.get ('kecepatan');

o\

arus = simout.get ('arus');

o\

time = simout.get ('tout');

% u = simout.get('u');
% x = [kecepatan arus];

oe

xtopi = transpose (x);

oo

utopi= transpose (u);

% figure (1)

o

plot (time, kecepatan), grid on



o

oe

J =sum( sum(x*Q*xtopi)

+ sum(u*r*utopi)) ;

Lampiran 2 Skrip Simulasi Kendali Motor DC PID - ZN

% %parameter
$ rm = 4;

$ Im = 0.01;

% J = 0.0044;

o
o
Il
(@)
(@)
(@)
=
i

~.

s kt = 0.22;
% km = 0.22;
rm = 2;

Im = 0.5;

3 0= 1.2

b =0.2;

kt = 0.2;

km = 0.2;

$run simulation

simout = sim('tanpa pengendali',

'normal', "AbsTol', 'le-5", 'SaveState',

'SimulationMode’,

'on', 'StateSaveName', 'xout', 'SaveOutput', 'on', 'OutputSaveName"', '

yout', 'SaveFormat', 'Array"');

output = simout.get ('yout');

time = simout.get ('tout');

%parsing

kec = output(:,1);

curr = output(:,2);

K = kec(end);

44



L index = find(kec>=.05*K,1);
L = time(L_index);
T index = find(kec>=(l-exp(-1))*K,1);

T = time (T index);

ZN = [T/L 0 0;0.9*T/L L/.3 0;1.2*T/L 2*L 0.5*L];

SKp Ti Td

% ZN = [T/L 0 0;0.9*T/L 0.3/L 0;1.2*T/L 0.5/L 0.5*L]; %Kp Ki Kd

P=ZN(3,1)

I=7N(3,2)

D=ZN (3, 3)

simout = sim('PID ZN', 'SimulationMode',

'normal', "AbsTol', 'le-5", 'SaveState',

'on', 'StateSaveName', "xout', 'SaveOutput', 'on', 'OutputSaveName"', '

yout', 'SaveFormat', 'Array');
output2 = simout.get ('yout');
time2 = simout.get ('tout');

%parsing

kec2 = output2(:,1);

curr?2 = output2(:,2);

waktuta= output2(:,3);

%plot (waktuta, kec2, 'LineWidth', 2)

ylim ([0 6])

x1im ([0 1001])

title(["PID-Ziegler Nichols"])

xlabel ('time (s) ')

ylabel ('w(rad/s) ")

grid on;

hold on;

plot (waktuta, ref, "--")
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hasil

stepinfo (kec, time)
hasil = stepinfo(kec, time)

hasil?2 = stepinfo(kec2,time?2)

Lampiran 3 Skrip Simulasi Kendali Motor DC PID- PSO
clear
clc

$Parameter Motor

rm = 4;

Im = 0.01;

j = 0.0044;
b = 0.0011;
kt = 0.22;
km = 0.22;

$Parameter PSO

n = 30 ;

ns = 50 ;

dim = 3 ;

w = 0.9;

cl = 2.05 ;

c2 = 2.05 ;

fitness = O*ones(n,ns);
rl = rand(n,dim) ;
r2 = rand(n,dim) ;
current fitness = O*ones(n,1);
for 1 = 1:n

for j = 1:dim

current position(i,j) = 10*rand;



end

end

velocity 0.3*randn (n,dim) ;

local best position current position;

K = current position;
for i = 1:n

P=K(i,1);I=K(i,2); D=K(i,3);

simopt =
simset ('solver', 'odelbs', 'SrcWorkspace', 'Current', 'DstWorkspace'

[

, 'Current'); % Initialize sim options

simout = sim('PID', 'SimulationMode',
'normal', 'AbsTol', 'le-5"', 'SaveState',
'on', 'StateSaveName', 'xout', 'SaveOutput', 'on', 'OutputSaveName"', '

yout', 'SaveFormat', 'Array');

output = simout.get('yout');
kec = output(:,1);

kec2 = kec(end);

e = kec2-50;

Error = sum(abs(e));

F(i)=Error;
end
local best fitness = F;

[global best fitness,gl=min(local best fitness);

for i = 1:n
global best position(i,:) = local best position(g,:) ;
end
difl = local best position - current position ;
dif2 = global best position - current position;

supdate kecepatan
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velocity = w*velocity + cl*(rl.*(local best position -
current position)) + c2*(r2.*(global best position -

current position));

%update posisi

current position = current position + velocity ;
iter = 0;

while (iter < ns)

iter = iter + 1;
for 1 = 1:n
P=K (i, 1);I=K(i,2); D=K(i,3);

simopt =
simset ('solver', 'odelbs', 'SrcWorkspace', 'Current', 'DstWorkspace'

Q

,'Current'); % Initialize sim options

simout = sim('PID', 'SimulationMode',
'normal', 'AbsTol"', 'le-5"', 'SaveState',
]

on','StateSaveName', 'xout', 'SaveOutput', 'on', 'OutputSaveName',

yout', 'SaveFormat', 'Array"') ;

output = simout.get ('yout');

kec = output(:,1);
kec2 = kec(end);

e = kec2-50;
Error = sum(abs(e));

F(i)=Error;

end

if iter == 10

figure (1)
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plot (tout, yout) ;

title(['Iterasi=', num2str(iter),

Ki=',num2str(I), 'Kd=', num2str(D)]), grid on;
end
if iter == 25
figure (2)

plot (tout, yout) ;

Kp="',num2str (P),"'

title(['Iterasi=', num2str(iter),' Kp=',num2str (P),"'

Ki=',num2str(I), 'Kd=', num2str(D)]), grid on;
end
if iter == 50
figure (3)

plot (tout, yout) ;

title(['Iterasi=", num2str(iter),' Kp=',num2str(P),'

Ki=',num2str(I), 'Kd=', num2str(D)]), grid on;
end
for i = 1:n

if F(i)< local best fitness(i)

local best fitness(i) = F(i);
local best position(i,:) = current position(i,:
end
end
[current global best fitness,g] = min(local best fitness);

disp = min(local best fitness)

if current global best fitness < global best fitness
global best fitness = current global best fitness;

for i = 1:n



global best position(i,:)= local best position(g,:);
end

end

if global best position(i) == global best position(i+l)
break
end
%update kecepatan

velocity = (w—(((w-0.4)/100)*iter)) *velocity +
cl*(rl.*(local best position - current position)) + c2*

(r2.* (global best position - current position));
%update posisi

current position = current position + velocity ;

end
K(i,:) = global best position(i,:);
P=K(i,1);I=K(i,2); D=K(i,3);

simopt =
simset ('solver', 'odelbs', 'SrcWorkspace', 'Current', 'DstWorkspace'’

, 'Current'); % Initialize sim options

simout = sim('PID', 'SimulationMode',
'normal', "AbsTol', 'le-5", 'SaveState',
'on', 'StateSaveName', "xout', 'SaveOutput', 'on', 'OutputSaveName"', '

yout', 'SaveFormat', "Array"');

output = simout.get ('yout');

tout

simout.get ('tout');
v = output(:,1);

figure (4)

plot (tout,v)

title(['Iterasi=', num2str(ns),' Kp=',num2str(P),"'

Ki=',num2str(I), 'Kd=', numZ2str(D)]), grid on;
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Lampiran 4 Skrip Simulasi Motor DC LQR-PID
clear
clc
close

%parameter PO

n = 50 ;

ns = 30;

dim = 2 ;

W =0.9 ;

cl =1.5 ;

c2 =2 ;

fitness = O*ones(n,ns);

koloml = abs(rand(n,1));

kolom2 = abs(rand(n,1));

matrix = [koloml kolom2];

% matrix = abs(rand(n,dim)) ;

rl = rand(n,dim) ;

r2 = rand(n,dim) ;

vl = rand(n,1);

v2 = rand(n, 1)

current fitness = O*ones(n,1);
current position = [matrix(:,1) matrix(:,2)]
velocity = [vl v2];
local best position = current position;
for 1 = 1:n

al = current position(i,1);
r = current position(i,2);
g2 = 0;
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run_lqgr;

oe

x= sum(output (:,2));

o©

u= sum(output (:,3));

oe

J = x*Q*transpose (x) +u*R*transpose(u);
% % J = sum(abs (output(:,5)));

step info=(stepinfo (output(:,1), output(:,4)));

step info.SettlingTime+step info.RiseTimet+step info.Overshoot;

local best fitness = F;

[global best fitness,gl=min(local best fitness);

for i = 1:n
global best position(i,:) = local best position(g,:) ;
end

%update kecepatan

ican= w*velocity;

yogi= cl*(rl.*(local best position - current position));
beki= c2*(r2.*(global best position - current position));
velocity = ican + yogi +beki;

%update posisi

current position = current position + velocity ;

A AN

for i = 1:n %Q dan R tak boleh negatif ya "o
if current position(i,1l) <=0
current position(i,l) = abs(current position(i,1))

end

if current position(i,2) <= 0



current position(i,2) = abs(current position(i,2))
end
end
%plotting parcticle movement awal

figure (1)

plot3(current position(:,1),current position(:,2),current posito

n(:,3), 'o') ;grid on

hold on;

plot3 (current position(g,1l),current position(g,2),current positi

on(g,3), 'x') ;grid on
x1im ([0 0.5]);
ylim ([0 0.5]);

z1lim ([0 0.571);

title(qg);
hold off;
drawnow
for iter = 1l:ns
% iter = iter + 1
for i = 1:n
gl = current position(i,1);
r = abs( current position(i,2));
g2 = 0;
run_lqr;
% X = sum(output(:,2));

o

u = sum(output(:,3));

oe

J =x*Q*transpose (x) t+u*R*transpose (u) ;
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% J = sum(abs (output(:,5)));
step info=(stepinfo(output(:,1), output(:,4)));

J=

step info.SettlingTime+step info.RiseTime+step info.Overshoot;

F(i)=3J;

end

for 1 = 1:n

if F(i)< local best fitness(i)

local best fitness(i) = F(i);
local best position(i,:) = current position(i,:);
end
end
[current global best fitness,g] = min(local best fitness);

disp = min(local best fitness);

if current global best fitness < global best fitness

global best fitness = current global best fitness;

for i = 1:n
global best position(i,:)= local best position(g,
end
end
% if global best position(i) == global best position (i+1)
% break
% end

1)
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%update kecepatan

velocity = (w-(((w)/iter)*iter)) *velocity +
cl*(rl.*(local best position - current position)) + c2*

(r2.* (global best position - current position));
%update posisi

current position = current position + velocity ;

A AN

for 1 = 1:n %Q dan R tak boleh negatif ya "o
if current position(i,1l) <= 0
current position(i,1l) = abs(current position(i,1))
end
if current position(i,2) <=0
current position(i,2) = abs(current position(i,2))
end
% if current position(i,3) <= 0
% current position(i,3) = abs(current position(i,3))
% end
end

%plotting parcticle movement

hasil(i,:) = global best position(i, :)
gl = hasil (i, 1);

r = abs(hasil (i, 2));

g2 = 0;

run_lqgr

figure (1)

kec= output(:,1);
time= output (:,4);

plot (time, kec)
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title(['g="', num2str(g), " iterasi=",

xlabel ('time(s) ")

ylabel ('kecepatan')

grid on;

drawnow;

gbest (iter) = global best fitness
end

hasil(i, :) = global best position(i,:
gl = hasil(i,1);

r = hasil (i, 2);

g2 = 0;

run_lqgr

kec = output(:,1);
%plotting
figure (2)

plot (time, kec)

title(["Respon Motor Pengendali LQR"])

xlabel ('time (s) ')

ylabel ('kecepatan')

grid on;

step info = stepinfo (kec, time)
figure (3)

plot (gbest)

grid on;

num2str (iter) ]

)
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Lampiran 5 Tabel Perhitungan Step Algoritma PSO

No Statement S/E | Frequency Steps
1 Inisiasi 2 dimensional swarm; 1 2n 2n
2 Inisiasi parameter awal 1 7 7
3 For tiap particle i =1,...,n do 1 n+1l n+l

//tentukan local best position 0 0 0
4 if f(xi) < f(yi) then 1 n n
S yi = xi; 1 n n
end 0
//tentukan global best position 0 0 0
6 if f(yi) < f(y~) then 1 n n
7 “~ 1 n n
y = ¥yi;
end 0
0
end 0 0
. . . 1 n+1 n+1
for tiap particle i = 1,...,n do
0 0 0
update kecepatan ;
8 1 9n 9n
v+ 1) =we (0 + e (Py=x, () +e,ry(P=x,(0)
update update posisi;
9 1 n n
xid(t+ 1) —xid(t) + vl.d(t+ 1)
Total 18n+9
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