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"Regfile = "M103def.Dat$

Crystal = 1000000 '$Baud = 1200%
Config Adc = Single , Prescaler = Auto

Start Adc

Dim W As Word , Channel As Byte,A As Byte , B As Word
Config Porte = Output

Channel =0

Do

W = Getadc(Channel)

A=W And &HOOFF

B=W And & HFF00

B=High(B)

Portc=A

Porte=B

Waitms 100

Loop

End
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. oL prescale = 1

"Rrgfile="M103def Dat$
Crystal = 1000000%

Dim C As Word
Config Timer2 = Pwm , Pwm = 10, Compare A Pwm = Clear Down , Compare B

_pwm
Clear down , prescale = 1=
Config portb=output
Enable interrupts
Enable ocla
C=0
D=0
Pwmla=c¢
Print ¢
If c=1024 then c=0
Incr ¢
Loop
End program'
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"Regfile="M103def.Dat$

Crystal=1000000$

Baud=1200%'

Config Adc = Single , Prescaler = Audo

Start Adc

Dim W As Word , Channel As Byte , A As Byte , B As Word
Config Porte=Output

Config Portd=Output

Channel =0

Do

W=Getadc (Channel)

A=W And & HOOf

B=W And & Hff00

B=High (B)

Portd= A

Porte= B

Waitms 100

Config Timer2 = Pwm , Pwm = 10 , Compare A Pwm = Clear Down , Compare B

Pwm
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Clear Down , Prescale=1
Contfig Portb = Output

Enable Interrupts

Enable Ocla
Pwmla=W
Wait 1
Loop

End
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bl
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A=e"
B = der
C=C
D =D
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clc

clear

T=0.01;

a=[-.8 -.0006 -13.2 0;0 -.014 -16.64 -32.2;1 -0.0001 -1.65 0;1 0 0 0];

ad=expm(a*T);

b=[-19 -2.5;-.66 -.5;-0.16 -0.6;0 0];

syms X

bds=int(exp(a*x)*b,0,T);

bd=double(bds);

c=[0001;00-11];

cd=[0001;00-11];
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d=[0 0;0 0];

dd=[0 0;0 0];
step(a,b,c,d)

r(:,1)=[0;0;0;0];
u=[1;0];
[as,bs]=c2d(a,b,T)

for i=1:1000/T
r(:,i+1)=as*r(:,iy+bs*u ;
y(,i)=c*r(;,i)+d*u ;
end

y
figure

plot(y(1,:))

figure

plot(y(2,:))
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k(:,1)=[0;0;0;01;

u2=[0;1J;
[as,bs]=c2d(a,b,T)

for i=1:1000/T

k(:,i+1)=as*k(:,i)+bs*u2 ;

y(:,i)=c*k(:,i)+d*u2;

end

y
figure

plot(y(1,:))
figure

plot(y(2,:))
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piled

1Y douowd
: ‘S}Lw Aals d..oli).g

regfile "M103def.dat" "MEG128 Mcu$'
crystal = 1000000$

Config Adc = Single , Prescaler = Auto

Stop Adc

Start Adc
Dim A1l As Single , A12 As Single , A13 As Single , A14 As Single

Dim A21 As Single , A22 As Single , A23 As Single , A24 As Single
Dim A31 As Single , A32 As Single , A33 As Single , A34 As Single
Dim A41 As Single , A42 As Single , A43 As Single , A44 As Single
Dim B11 As Single , B12 As Single , B21 As Single

Dim B22 As Single , B31 As Single , B32 As Single

Dim B41 As Single , B42 As Single

Dim C11 As Single , C12 As Single , C13 As Single , C14 As Single
Dim C21 As Single , C22 As Single , C23 As Single , C24 As Single
Dim D11 As Single , D12 As Single , D21 As Single

Dim D22 As Single

Dim U10 As Integer , U20 As Integer

Dim U1l As Single , U2 As Single , Ula As Single , U2a As Single
Dim Y1 As Single, Y2 As Single , Y1a As Single

Dim Y1o As Integer, Y20 As Integer , Y2a As Single

Dim X11 As Single , X10 As Single

Dim X21 As Single , X20 As Single

Dim X31 As Single , X30 As Single , X40 As Single

Dim X12 As Single , X13 As Single , X14 As Single

Dim X15 As Single , X16 As Single , X17 As Single , Xtal As Single
Dim Xta2 As Single , Xta3 As Single , Xtad4 As Single

Dim X22 As Single , X23 As Single , X24 As Single

Dim X25 As Single , X26 As Single , Xtb1l As Single

Dim X27 As Single , X41 As Single , X42 As Single , X43 As Single
Dim Xtb2 As Single , Xtb3 As Single , Xtb4 As Single

Yy



Dim X32 As Single , X33 As Single , X34 As Single

Dim X35 As Single , X36 As Single , X37 As Single , Xtcl As Single
Dim X44 As Single , X45 As Single , X46 As Single , X47 As Single
Dim Xtc2 As Single , Xtc3 As Single , Xtc4 As Single

Dim Xtd1 As Single , Xtd2 As Single , Xtd3 As Single , Xtd4AsSingle
Dim Y11 As Single, Y12 As Single , Y13 As Single

Dim Y14 As Single , Y15 As Single, Y16 As Single , Yal As Single
Dim Ya2 As Single , Ya3 As Single , Ya4 As Single

Dim Y21 As Single , Y22 As Single , Y23 As Single

Dim Y24 As Single , Y25 As Single , Y26 As Single , Yb1 As Single
Dim Yb2 As Single , Yb3 As Single , Yb4 As Single

Config Timerl = Pwm , Pwm = 8 , Compare A Pwm = Clear Up ,
Compare B Pwm = Clear Down

All =0.9992

A12 =-0.0000

A13=-0.0132

A14=0.0000

A21 =0.0000

A22 =1.000

A23 =-0.0166

A24 =-0.0322

A31=0.0010

A32 =-0.0000

A33 =0.9983

A34 =0.0000

A41=0.0010

A42 =-0.0000

A43 =-0.0000

A44 =1.0000

B11=-0.0198

B12 =-0.0036

B21 =-0.0198

B22 =-0.0036



B31 =-0.0198
B32 =-0.0036
B41 =-0.0198
B42 =-0.0036
Cl1=0

C12=0

Cl13=0

Cl4=1

C21=0

C22=0

C23=-1

C24=1

D11=0

D12=0

D21=0

D22 =0

X10=0

X20=0

X30=0

X40=0

Do

Waitms 1

U10 = Getadc(0)
Waitms 1

U20 = Getadce(1)
Ula=U10 * 256
Ul=Ula/5
U2a=U20 * 256
U2=U2a/5
X12=Al11* X10
X13=A12* X20
X14=A13 * X30
X15=A14* X40



et

X1l6=BI1* Ul
X17=B12* U2
Xtal = X12+ X13
Xta2 = X14 + X15
Xta3 =X16 + X17
Xtad = Xtal + Xta2
X11 = Xta3 + Xtad
X22=A21 * X10
X23 = A22 * X20
X24 = A23 * X30
X25=A24 * X40
X26 =B21 * Ul
X27=B22* U2
Xtbl = X22 + X23
Xth2 = X24 + X25
Xtb3 = X26 + X27
Xtb4 = Xtb1 + Xtb2
X21 = Xtb3 + Xtb4
X32=A31* X10
X33 =A32 * X20
X34 = A33 * X30
X35 =A34 * X40
X36 =B31 * Ul
X37=B32* U2
Xtcl = X32 + X33
Xtc2 = X34 + X35
Xtc3 = X36 + X37
Xted = Xtcl + Xtc2
X31 = Xtc3 + Xtc4
X42 = A41 * X10
X43 = A42 * X20
X44 = A43 * X30
X45 = Ad4 * X40



X46 =B41 * Ul
X47=B42 * U2
Xtdl = X42 + X43
Xtd2 = X44 + X45
Xtd3 = X46 + X47

Xtd4 = Xtd1 + Xtd2

X41 = Xtd3 + Xtd4
Y11 =CI11*X10
Y12=CI12 * X20
Y13 =C13 * X30
Y14 =C14 * X40
Y15=DI11 * Ul
Y16 =DI12 * U2
Yal=Y11+Y12
Ya2=Y13+Y14
Ya3=YI15+YI16
Yad4 =Yal + Ya2
Y1l =Ya3 +Yad
Y21 =C21 * X10
Y22 =C22 * X20
Y23 =C23 * X30
Y24 =C24 * X40
Y25 =D21 * Ul
Y26 =D22 * U2
Ybl =Y21+Y22
Yb2=Y23+Y24
Yb3=Y25+Y26
Yb4=Ybl + Yb2
Y2=Yb3 +Yb4
X10=X11
X20=X21
X30=X31
Yla=Y1/256



Ylo=Yla*5
Y2a=Y2/256
Y20=Y2a*5

Config Timerl = Pwm , Pwm = 8 , Compare A Pwm = Clear Up,
Config Timerl = Pwm , Pwm = 8 , Compare B Pwm = Clear Down ,

Prescale = 8

Pwmla=Ylo
Pwmlb=Y2o0
Loop

End
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Abstract:

Abstract:

In This Thesis , Design and making a kind of hard ware Simulation will
be considered .since controller Design for SISO and MIMO System in the
soft ware such as matlab is simply possible , so we can unload the
considered system in the simulink's environment with diagram's block
and tthe functions that are considered and with applying real entrance and
receiveing considered exit , we can plan the required controller in the
form of PID, ¥FuZzy, NEURAL OR GENETICS ALGORITM.
But if it determines that the system unload really , because the system
transferred from a soft ware environment to a hard ware one , so with
considering the approximations that are , the desired respond will not
obtain , there for we mustreform the controller parameters . but in many
cases it seems impossible on many real systems , so it is better to make a
system look like a real systemand before controller applies on a real
system , it must examine on this system and necessary reform must do ,
the controller must apply to a real system after attaining assurance of the
correct system's respond . so in this thesis , equalization is made in a form
of soft ware , which can proceed the considered system in the digital
board and with applying real enterance to equalization we can also
receive real exits and to examine and reform the controllers that are
planned in asoft ware environment such as matlab and to unload after

attaining assurance from its function on the controlled system .
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