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led clear(),
led _gotoxy(0,0);
x=read_adc(0);
sprintf{lcd_buffer,»Uadc= YoedumV»,x);
led puts(lcd buffer);
delay ms(100);
Slaxi g g9 ,ke YD Codle I v B yo g dus
Sl (2955 50 piie ulod o)
95w o M
sprintf{led buff"humidity=
%6%0% 4.2 " humidity);
Walgs 40 e Oy 4 humidity g Liel sus
a0 18, ¥ Jolis cod ) F oue S I 4o g vl
J31s ayls )1,87 cadle o] LS a5 ,Licl 05, Y 4
ABlgs 03 (65, wl,l ) led_buff pixw

LCD .9, < (i lglal

led clear() ;
led gotoxy(0,0) ;
led putf(“hello™),
delay ms(200);

LCD .50 sia Sq e Glulad
Flogwd buwgi |y o ol as by jebiso (ol (sl 2
sprintf )ols 1,8 ady S g0 sprintf wib
Jle glge & (3,15 4,8 stdioh Glbwls o
lasl ades aly (599)9 5Ly Hlade p3 aoliy 5o
ol e 38,5 51,8 X e ) g ou ouiles
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% X ot b Jls Re a0 4
% X SarsS B b les 158 24 4
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void ftoa(float fNumber, unsigned char

;(decimals, char sstr
iy 4o 1y fNumber g;licl sus &b !
dus (pl buwgi a5 2ol )l Slows oo oo 5,8 Str
bgs 090 00l 41,8 Al jo ceawl HI8 g Lkl

Moo 39 o0 rxino decimals o
float x;
led putsf(“Uadc=");
x=read_adc(0),
ftoa(x,4, lcd buffer);
led puts(led _buffer);
delay ms(100);

itoa jews 3l sprintf glb> & e2lss $1 J>

oS ool stdlib.h Gilbuls o 39590 ftoa b

Sl 102 jgiws 0gd oo 2 ©ygo & aoliy
Mo sl oo genzeo Sloc! sin Lo

Int x;

led putsf(“Uadc=");

x=read_adc(0),

itoa(x, lcd_buffer);

led puts(led_buffer),

delay ms(100);
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led g9y oo aiigi crio pablysy oS (59
Slaol p 31 colaswl oy oy 5 ool . WS S >

Sl gy 4ol ulio

while (1)
{

for (3=0:3<7;34+4)

{
lod cleaz(l;
led gotoxy(j.0);
led pucaf (“HELLO™) ;
delay ma(500);

bi

for (3=7;3»=0;3--}

|
led elear();
led geesxy(3, 0);
led puesf ("HELLO™) ;
delay ma{500);

}i

Iy Lo Hlado pudlgsn audS p,8 Jlo ylee &

Sawiio j0 Lo ludo) eus swlei LCD g9,

Grabus Jguo @ azgi b (oo il T wiibo

ol 358 Jolee g ol co Wl az 420 cadle

4 Lo HLS 55,8 ol Gioles gly. wib o DF
S 0 Jos 3 g0

led clear();

led _gotoxy(0,0);

sprintf(strstemp= %03.2fxdf C»,1);

led puts(str);

S0 y2) ©yge YL Aol (29,5

b4
LMOMBL

288 22, 35383885

ik

B Aol

i

S (o0 Jos 13 O ygu0 a3 plilled (g ygiws (sauS lawgi |y (e &S o paslgy )51 Lol

while (1)
{

/Y _led write data(0x0f);// g Sad> g1 4> Gos¥ Jlas

led_clear():
led_gotoxy(0,0):;
led _putsf ("Hello™);

AELAS S ext shift on led/ /S5 S

for(i=0:;i<=160;1i++)
{
delay ms(180);

_lcd write_data(0xlc): // oed eolo JLiliil wr 4o pislai dado JF

}
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(Ngs o0 ool g (pibgy 2 b JunSey (9w ) AX 8 Flod blink jf oolasw! il o)
_led ready();

_led write_data(0x0c),
LCD 9y LQ.J o lod g olgxds Bg > g iS5 s lw
a aiind 41 ol oy cdp polie aS 1) (S cuded sus ¥V b al)l 58 50 ST SO G les sl

F ol 2 O ygeo ar el g (ol a5 (o0 (15 1y o Bl g8 0T g S (0 (P15 | 095 olgRtd

= Siaulai gy e 28 Ea
Thash wraigned chas chas 7] = [ BuF, Bul). BuiF Oul Ded, Ded Bl D 1F I

28 fpak

N g

et g hen

D9 o0 3§ D ygu0 A e dolS’ o> g,5 (s xS 515 JUe (ylgis &

flash unsigned char char0[8] = { 0x0, 0x0, 0x15, 0x15, 0x1F, 0x0, 0x0,0x0 };//
flash unsigned char charl[8] = { OxA, OxA, OxA, OxA, 0x1F, 0x0, 0x0,0x0 }.//Y

flash unsigned char char2[8] = { 0x0, 0x0, 0x0, 0x0, 0xF. 0xB, 0x8 0x8 } ./
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unsigned char i,a;

void define_char(unsigned char flash *pc,unsigned char char_code)
/
a=(char code<<0|(3x40;
for(i=0,i<8;i++) lcd write_byte(a++,*pc++);
1
S (o0 Jos 2 Wyge 4 @b (pl lawgs by 55,18 SlgS 58 sl
define char(char0,0);
define char(charl,l);
define char(char2,2);
. oS o0 oolawl led_putehar jgicws 31 56 b 8 )5 ol o lod gl
led clear; ()
led_gotoxy(0,0);
led putchar (2);
led _gotoxy(1,0);
led putchar (1),
led _gotoxy(2,0);
led putchar(0),;
delay ms(50),
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Particle(ii) Position=unifrnd(VarMin, Var
Max, VarSize);

Particle(ii). Velocity=zeros(VarSize),
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Particle(ii). Best. Position = Particle(ii).

Position;

Particle(ii). Best.Cost = Particle(ii). Cost;
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if  Particle(ii).Best.Cost<GlobalBest.

Cost

GlobalBest.Position = Particle(ii).
Best.Position;

GlobalBest.Cost = Particle(ii). Best.
Cost;

End
0,5 Cost () i ST o5 Conl (Gro (o (5
oLl 033wyt ol ab oS GlobalBest
51,8 GlobalBest ;5 1, ol Cost ¢ o ;I
5 g8 olee 99 45 al &y Az b and o
B)Le g oo S (i o Codla 3 Slasd
e g 323 g & 1) §g
GlobalBest = Particle(ii). Best;
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If Particle(ii). Cost < Particle(ii). Best. Cost

Particle(ii). Best. Position = Particle(ii).
Position;

Particle(ii). Best. Cost = Particle(ii).Cost;

if Particle(ii). Best.Cost < GlobalBest.
Cost;

GlobalBest = Particle(ii). Best;

end
end
S5S5 il 3l ool s Sl o yihg 0 a3 @
GlobalBest

BestCostdter) = GlobalBest.Cost;

oS 50 ol [y (55l gl ;5T 50 9
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Farticle(ii). Vel = w*Particle(ii). Vel
+C1*rand(VarSize). *(Particle(ii). Best.
Position - Particle(ii). Position)
+ C2*rand(VarSize). *(GlobalBest.

Position - Particle(ii). Position);

S xSl selido & Cas pw (290> Jlosl @
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Particle(ii). Vel = max(Particle(ii).
Vel, VelMin);
Particle(ii). Vel = min(Particle(ii).
Vel, VelMax),

Ol Slwyigy 4 e
SigV = L/{1+exp(-Particle(i1). Vel)),
Particle(11).Position = (SigV’ = Particle(11)
Vel);

S o u»li:.i‘ ).’| o
IsOutside = (Particle(ii). Position<VarMin
| Particle(ii). Position>VarMax);
Particle(ii). Vel(IsOutside) = -Particle(ii).

Vel(IsOutside),

O ogus Jlocl @
Particle(ii). Position = max(Particle(ii).
Position, VarMin);
Particle(ii). Position = min(Particle(ii).
Position, VarMax),
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MyCost PSO 4ol g us
function [z sol] = MyCost (X)

global NFE; % Velocity Limits
if isempty(NFE) VelMax=0.1*(VarMax-VarMin);
NFE=0; VelMin=-VelMax,
end %% Initialization
NFE=NFEI+;

empty_particle.Position=[];

z = sum(X."3+(2*X(4 + (1*X(2); empty particle.Cost=[];

sol.z=z; empty particle.Sol=[];

end empty particle.Velocity=[];

1.2.4. PSO empty particle.Best.Position=[];

cle; empty particle.Best.Cost=[];

clear; empty particle.Best.Sol=[];

close all; particle=repmat(empty particle,nPop,1);
%% Problem Definition GlobalBest.Cost=inf;

global NFE; for i=1:nPop

NFE=0;

CostFunction=@(x) MyCost (x); % Cost % Initialize Position

Function particle(i). Position=unifirnd(VarMin, VarM

nvar=>5; % Number of Decision Variables
VarSize=[1 nVar]; % Size of Decision
Variables Matrix % Initialize Velocity
VarMin=0;, % Lower Bound of Variables
VarMax=1, % Upper Bound of Variables
%% PSO Parameters

ax, VarSize),

particle(i). Velocity=zeros(VarSize);

% Evaluation
Max1t=200; %0 Maximum Number of [particle(i).Cost  particle(i).
[terations Sol]=CostFunction(particle(i).Position);
nPop=100; % Population Size (Swarm
Size) % Update Personal Best
w=I; % Inertia Weight particle(i). Best. Position=particle(i).

wdamp=0.99; % Inertia Weight Damping  pogition:

Ratio particle(i). Best.Cost=particle(i). Cost;
c2=1; % Personal Learning Coefficient particle(i).Best.Sol=particle(i).Sol;
c2=2; % Global Learning Coefficient
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% Update Global Best

if particle(i). Best. Cost<GlobalBest.Cost
GlobalBest=particle(i). Best;
end

end

BestCost=zeros(Maxlt, 1);
nfe=zeros(MaxlIt, 1),
%% PSO Main Loop
for it=1:Maxlt
for i=1:nPop
% Update Velocity
particle(i). Velocity = w¥particle(i). Velocity

+cl*rand(VarSize). *(particle(i). Best.
Position-particle(i). Position) ...
+c2*rand(VarSize). *(GlobalBest.

Position-particle(i). Position),

% Apply Velocity Limits

particle(i). Velocity = max(particle(i).
Velocity, VelMin),

particle(i). Velocity = min(particle(i).
Velocity, VelMax),

% Update Position

SigV' = +1)/ lexp(-particle(i). Velocity));

particle(i). Position = (SigV > particle(i).
Velocity),

% Velocity Mirror Effect

IsOutside=(particle(i). Position<VarMin |
particle(i). Position>VarMax),

% Update Position

SigV' = +1)/ lexp(-particle(i). Velocity));
particle(i). Position = (SigV > particle(i).
Velocity),
% Velocity Mirror Effect
IsOutside=(particle(i). Position<VarMin |
particle(i). Position>VarMax),
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particle(i). Velocity(IsOutside)=-particle(i).
Velocity(IsOutside),
% Apply Position Limits
particle(i). Position = max(particle(i).
Position, VarMin),
particle(i). Position = min(particle(i).
Position, VarMax),
% Evaluation
[particle(i).Cost particle(i).Sol] =
CostFunction(particle(i). Position),
% Update Personal Best
if particle(i). Cost<particle(i). Best.Cost
particle(i). Best. Position=particle(i).
Position;
particle(i). Best. Cost=particle(i). Cost;
particle(i). Best.Sol=particle(i).Sol;
% Update Global Best
if particle(i). Best.Cost<GlobalBest. Cost
GlobalBest=particle(i). Best;
end
end
end
BestCost(it)=GlobalBest.Cost;
nfe(it)=NFE;
disp([clteration « num2str(it) «: NFE
= ¢ num2str(nfe(it)) «, Best Cost = ¢
num?2str(BestCost(it))]),
w=w*wdamp;
end
%% Results
figure;
plot(nfe, BestCost,»LineWidth»,2),
xlabel(¢<NFE)),
vlabel(«Best Cost)),
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Operation Air Temperature: -10 ~ +40°C (14 ~ 104°F)
Relative Humidity: <80%, no condensation allowed
Atmosphere pressure: 86 ~ 106 kPa
Installation Site Altitude: <1000m :
Vibration: <20Hz: 9.80 m/s” (1G) max

20 ~ 50Hz: 5.88 m/s” (0.6G) max

Storage Temperature: -20°C ~ +60°C (-4°F ~ 140°F)
Transportation Relative Humidity: <80%, no condensation allowed
Atmosphere pressure: 86 ~ 106 kPa
Vibration: <20Hz: 9.80 mVs® (1G) max

20 ~ 50Hz: 5.88 m/s* (0.6G) max

Pollution Degree 2: good for a factory type environment.
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*Braking resistor{optional)
Refer to Appendix B for the use of
special braking resistar
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Jumper .
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b e o * minug sign
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................... - T @ E () o
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T Sro i e [~ —BAC
¢ 18 turmed ¥a u: m '
faull output OFF: | - On i : RE Please refer to Control
e e :I'E‘“f m Terminal Explanation,
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‘s.u::ﬂ — ol REV Ma1 Factory default
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= - 4BVS0mA
Please refer to Figure 4 EF. & o ) EF
for wiring of SINK L Multi-step 1 o 3 M1 MO. ) Factory default:
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MU“I'HOF ] 5 . -M.'S Haa
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Multi-step2 )
. 5B L
Multi-step3 . g )
Faclory . R
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Counter i
i L
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LR INa L OMMen Y

*Don’t apply the mains voltage directly
to above terminals.
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Sink FWDISTOP 5 L0 FWD
J_REVISTOP 5T ' REV
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' 8 O : i JOG
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™ It-rs.!e; g l i
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S-E W "‘—ﬂ - iy Mlq
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& L
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TRG
Digital Signal Common : DeM
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to above terminals. Py
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