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A/D, D/A Specification

1. INTRODUCTION TO A/D, D/A C

A/D, D/A Convert“ MO . t No. DM-POOSE,

is designed for IBM PC sion slo 5;0058 including:

2) Choose chanr : BUE imate compare
mode" offer 8 C
3) CHO-CH3 thro
4-20mA

convenient fo

CKT";,- offer
output, its
- \ sion.

L

1.2. FEATURES

(1) D/A converter voltagi
* 12
* Current/ § ns i1 scale.
* Full sc hﬁ_m .

Resolution:

Nonlineawfdi
* 0/P voltage| prec
*Q/P voltage
FSR/®C.

: ﬂﬂ‘ﬂ'ﬂﬂﬂﬂ“‘mﬁﬂﬂ‘i

(2) BYA ¢© verter current O/P

1 4
precision temperature coeffifZlent: 20 PPM of

* Resolution:

Qﬁ’}ﬁ\miﬂd MR B

Nonlinear distortion: 0.05% of full scale.

O/P current temperature coefficent: 30 PPM of FSR/°C.
* Power supply rejection: 0.005% of FSR/%.

* Including O/P short protection device:

* Max loading resistor RL(max): 600 OHM .+5%.



(3)

(1)

(2)

(3)

A/D converter voltage input

* 8 channel, single end I/P mode.

* Resolution: 12 bits.

* Conversion time: 1lmS/channel.

* I/P voltage range: 0-5Vdc.

* I/P impedance: 200K OHM #*5%.

* Nonlinear distortion: 0.1% of full scale.
* Precision: 0.5% of FSR *l1 LSB.

, 8 <channels

* 1/0 address
* Interface: _;ﬁ._‘ t o trol signals are TTL
compatible. \
+12Vdc/200mA.

- ﬁp@_ ¢

* Operat e
* Relati y

* Power requirement ‘*"*&

Enviromental

.ll
i |
~

* Meets generiﬂ mechanical spe ifications ‘of the IBM .PC ,

*ﬁﬂ%ﬁlﬂﬁ!ﬂiﬂﬂ’m‘i

Width : 10.4cm
Height: t 34cm

Mechanical

ARTEIASmMIAINNgY

* I1/0 connector: D-TYPE 37 pin, 1 set.

.* The locations of IC use circular hole socket, its gold

inner contact/tin outer sleeve.

ecifications iF } g

79



2. DESCRIPTION OF CIRCUIT

2.1. SCHEMATIC DIAGRAM

DATA LINE o~
4 i L5 LA VY
. MUX |
ADDRESS 0 b, MR iy
LINE 5 ’SDDRESS ‘--:‘ 014
- €COD
CONTROL — .
A

M EICosi0n) SMOATE | 3 “A0E5CAW TION

% a B
CHECKED 3Y | APPAD

4 . .l " i
ORAWD 31 | DESiS | : + 4 > DM-POOS
= g BLOCK DIAGRAM

X 2la n

IR

C| SHELT m)

wH
03 5

N

2.2. PRINCIPLES OF=

The DM-P00S5B had-
"‘
1) 4 channels ‘;i

* D/A output mode:

¢

* Volt range =10V u
2). A/D p e User c select C o t to channels

A/D by continous compare 'bde, A/D in&t is 0-5V.

DAC oAl

]

o

CE

L—ovnsr

Fig 2-1

RRIIUNRINGINY

80
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(1) 4-Channel D/A

DM-P0O05B use current multipling 12-bit DAC as D/A converter

part.
The D/A converter includes three parts

1) D/A part: consist of OAl, DAC
OUTPUT VALTAGE Voi: 0-10V,
when input
D11-D0 is 00OOH, Voi=-0.000V.

2) Voltage output part
Vo=-V01 by OAZ, .000V-9.996V.
3) Current output pa Cons i Ade==1 D1, current

Voi=1v
© Voi=5V

the relation o t g eh t W tage output Voi

SNNT
amwﬂimumwmaﬂ

Vs min=24Vdc Vs max=35Vdc
R1 min=0 OHM R1 max=600 OHM
Remarks: Vs & Rl enable Q1 on, then occur current I1,

user can use Il as remote control signal.



(2) A/D Part

4) D/A channel port address arrangement:

Low byte (D7-DO) High byte (D11-D8)
CHO 380 . 381
CH1 382 383
CH2 384 385
CH3 386 387

D/A trasfer coefficient=Output Voltage(full scale)/2
=10V/4096

CONTROL

Pin A, B, C478 .. Vb of D/A:
output, it complare parator output Vc is to
8255 of IBM PC
counter 1ncreases not stop until Vc-"l“ the contain of software

T EIALNINEIAT-

%Q:Itﬁnnazss DECO?IN‘%CETN . hﬂﬁlr] a‘-ﬂ’ﬂ

J T, AT main board. If Va>Viby then Vc=0, software

A9

A8 s
1

i )

Ag—
g

A5

Al —>

az—s P

A2




In Dip-Switch, pin OFF is logic 1% pin ON-is logic . "0
When address signal is equal with Dip-Switch setting CE sends a
high pulse to D/A converter, pulse width is same as clock of
IBM PC.

3. OPERATION DESCRIPTION

3.1. ADDRESS SELECTION

The board address can be “set Switch from 380-3FFH, each
P.C.B. needs 10 address port v e as follows:
1) The relation of Di ine as table 3-1
DIP-SW PIN NO. “wjs 6 _ y | 1
ADDRESS LI - , A2
When Dip-Swi e , corresponding
address line i o8 5 Ul ™ -
2) Example: DM 3 1SS 0-399H at our
. -
factory, then -gwi h -2 2
i
DIP-SW PIN NO. ; . ' 1
DIP-SW STATU (¢] (e) Sl OFF
e
i
LA 2

AU INENTNEINS
RN TUNNINYINE



3.2. ANALOG I/O &DB-25 CONNECTOR ASSIGNMENT TABLE

DM-P005 use D-TYPE 25 pin connector as analog signal input
& output, it define as table 3-3.

PIN NO DESCRIPTION

3 A/D CH1 I/P Terminal
2 A/D CH2 I/P Terminal
3 A/D CH3 I/P Terminal
4 A/D CH4 I/P Terminal
5 |A/D CH5 Terminad §
6 A/D CH6

) 7 |a/D cHT
8 A/D CHS8
9- |D/A CH1
10 P/A CH2
11 D/A CH3
12 D/A CH4
33 NC
14 NC
15 Positive
16 |NC F J
17 |Positive ﬂﬂm
e Jf gager
19 |Positive Te&¥mi m‘»}} m‘ /P €hannel
20 NC P F
21 |Positive Terminak-of-CH4 Ci P Channel
22 |A/D, .D/A Common BT«

. 23 |A/D, DA und (-

24 |A/D Wy —_".'.,7
25 |A/D “Common Ground Y]

, e
ﬂ‘lJEJ’J‘VlEJV]?WEJ’]ﬂ‘i

1) DM- POO choose CH. 0 through "continuous approx1mate

SRR I



NDIOARNWIIAN N .
[v.11 "SuUszneIIase i (Delay Time)

nsuszanae ieedfnisyay Pade,

Wiz

MsusEaR Ige38MIsvo W @nsmsmmﬁh Differentiable

(3
Power Series ﬂ&nﬁ:

raction)

wwﬁawﬂwiﬂanﬂs ----------- o

blx bz‘( CRCHC ol ¢ G i e e [b]

amaﬂnmum'mmaﬂ

A1 Coefficient ¥dY Ap(x) uae By (x) ﬂﬁNﬁiﬂtﬂﬂMﬂﬂﬂNﬁU matrix 16

. &
N
20 r bo 1
", al b,= b1
- ay, - - by, -




7 WUA matrix c

P»yq
'CQ cq_l O Cq_p &
Cq+1 Cq s q p+1
cp’q= LA L . e L AN

#1 Coefficiens

Cp,m+1P

R
AMSUSLINAATUAUKIN 3D

oo X

“FutAnenIneIng
amwﬂtmlmw nUIAY

e

s
'518‘19?]’ ag = bo {4 bo + b1 = ag
MW oag = by = 1 IWEMWWAREIA by = 1/2, ag= 1/2

twsnzazﬁu AL

WIAINFUNIG matrix
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F(x) = (1 + x/Z /(1 - x/2 ) = d(x)

UNY x #NY —Ls WA

EXP(-Ls) = ( 1- Ls/2 )/( 1 + Ls/2 )

(2-Ls )/( 2+ Ls)

NSUSEINRANBUAUREN DN 1A SE )

F(x) =  byx + bzxz)

WA m=2, cozif’e ) _.“-“'6, cy=1/24

b

e

b0/24 + by/6 + bz/z

‘“*ﬁﬂ“&l”?‘ﬂ EWI?W El"lﬂ‘i

Q"1ﬂ ao = bo

bo/z + bl + b9 = ag
Wag=5byp=1 WWay =1/2, ap = bz = 1/12, by = -1/2
imsIeReiuAE i F(x) = (12 + 6x & x2) /(12 - 8x + x2)

WnUAY x MY -Ls

LS = (12 - 6Ls + L2s2)/(12 + 6Ls + L2s2)



[V.2] 0S¥ Recursive Form 30N 1287US: N

M e LS = (12 - 6Ls + L2s2)/(12 + 6Ls + L2s2)

= 1 - 12Ls/(L%s2 + 6Ls + 12)

=1 - (12s/L)/[(s+3/L)2 + 3/L2]

‘ nUﬁuuﬂﬁaQﬂugu Z-Trax |
A (s+3/1)2 + 3/12] ]

7%e~3T/L sin( 3 T/L)

—

88

7 L Oy '-.; 3 T/L)e‘3T/L 3 e—6T/L'

. z iy ,'\.h""h.‘_.n, o 3T/L ‘
| (/] : i ;\‘\ e—GT/L
s sy /1) "SEH R6T/L - 4 3 sin( 3 T/L)

n
=

ya-3T/L

_ | g Sin( 3 T/L))e™3T/I51
z”,' e ,,'+ e-sT/L =9

e e e e
\ ) ‘
e "_'3,.‘ :“‘ T/LM—

| |
i AP |

" 4 wwwmm
AR IR B

+ b[1]c[k-2]

It

inpi
al0]
all]

af[2]

1

-[2Cos( 3 T/L) + 4 3 Sin( 3 T/L)]e~3T/L

4/ 3 Sin( 3 T/L)e-3T/L 4 ¢6T/L
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b[0] = 2 Cos( 3 T/L)e-3T/L
b1] = e 6T/L

[¥.3] M9M) Recursive Form UdNS2UU

- FRSMNSE UUNINY 11

C(s)

|URYWiDg WU =Fran:

AIMNFUNTG

C(z-ﬁf = ‘ﬁ')/(z -e~T2T)

A
ELREN P inied 101 ™

1 - (D+E)z~1 + DEz ™2

1 z-l-Transform uﬁ?5ﬁ3ﬂﬁﬂﬁ?siﬁ , :
c(k) = a[0Julk] + a[1]ulk-1] + a[2]u[k-2] + b[O]c[k-1]

+ bl1]c[k-2]
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Saui
al[0] = A +B-¢C
af[l] = CD + C - AD - AE - BE - B

a[2] = ADE + BE - CD

b[0] =D + E

| ““ﬂﬂumwmwmn‘s

= K/T;2
QW’?&‘&/ﬂﬁmﬂﬁﬂﬂmﬁ d
= -K/Tq
NFAUNNS [**] 4
C(z) = K/T1% - K/T12(z-1)/(z-e"T1T)

- Te 1T (2-1)/(z-e7T1T)2



= [ -2ke"T1T/142 + k/T12(1+e7T1T)-Te T1T]5"1
1 - 2e7T1T71 4 72T T,-2

+ [Ke 2T1T/1,2 - ke T1T/T42 + Te T1T]z72

n z"l-Transform wdadagulmias 14

clk) = alalifis 11 + al2]ulk-2] + bl0]elk-1]

atn

(UABLAT

(z -1)/z Z[ K/[s(sz+As+

“_““‘ﬁa‘iﬂﬁl"mﬂm We f]

K/[s(s +As+B)] = p/s + (xs+y)/(s +As+B)

QW@aﬁﬂ‘ifMJﬁﬂﬂmaﬂ

X = -K/B

(z

y = -AK/B !
TINANNNS [**%] 2160

Clz) = K/B [ 1 - (z-1)(z-p)/((z2-qz+r) ]

91
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e
p = [Cos(BT) + A Sin(BT)/2B] e~AT/2

q = 2 Cos(BT)e AT/2

r = o-AT/2

c(z) = K/BI[ (pya#i )z L+(r-p)z72]/[22-qz+r]]

VN 10

k=11 #af2]ulk-2] + b[0Jc[k-1]

AULINENINYINS
PAATUAMINYAE



#include
#include
#include
#include
#include
#include
#include
#include

int
int
int
int
int
int
int

double
double
double
vold
void
void
void
void
doulyle
double
double
double

DIKNUIIIN [ .

Program Listing

i ————————————
N ———V—— T— P ——— —— - —" X

7 tude.int *error);
lewmagni tude, int *error);
\)1 te I.
1-~‘t1fy(double magnltude),
clrs rivoid);

PSRN INEINS

Fabs(double xi 3

3

A W'W mmmwmwma fth werror.

v01d
void
void

double
double
double
double
double

int action);

restoredatal int outchno,double magnitude,int *error);
slopetest(void);

identify(double magnitude,double *gn,double *delay,
double *paral,double *para2,int *state);
funcl(double r,double n);

func2(double r,double n);

log{double x};

acos(double x);

exp(double x);
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extern int chanal=2;
extern int *point=0:
axtern int otimes=0;
extern int otimemn=0;
extern int ntimes=0;
extern int ntimem=0;
extern int num=16440;
extern int number=65534 ;

extern int interval=20;
extern int S
extern int

axtern int

axtern double
extern double
extern double
extern double
extern double
extern double
extern double
axtern double
extern double

ime=0,presentsv=0;
,bnc=0,cne=0;

main()
{

FLLE ¥

int L i row. oot cogtohno I @hno , 1ndex ;

in‘t v_ | ‘
double ';' ‘ e I'I:
char uegl11]; -

/********* K av Kok OK K K X ***********/
mwmﬂﬁaqwﬁ%sw i)
logo(); &

~RRIRL UV RHIGY

p01nt &samdatal0]:

JRHRARKIKAKKA KKK KKK KK DRAW BOX KKK KK KKK KKK KKk KK /

: drawbox();

[RERRKKKKKKAKKAKKKKK  READ DATA #1  FKHRIKK KKK KKK AR KKK /

movup(5,13,15,64,8,Nornal ); 4
writemen(0,5,23 . Highlight, " "Please choose data come from :~ ");
writemem(0,8,16,Normal,” [ 1 ] From data file. ");
writemem(0,10,16,Normal,” [ 2 ] From Process Interface. [Identify
System]" ) ‘



writemem(0,20,6,Reverse,” Input Requirement Data ");
row = 8;

col = 16;

cattrib(0,row,col,50,Reverse);

index = 1;

do {
p = getkey();
switch(p)
{
case HOME _KEY:
case PGUP KEY :
e);
case END
case P
case nowN K v & ‘r’ﬂ ~
cattr ﬂﬁfi? ), Mormal);
Y
col =
’Q W ﬂ\iﬁﬁ“ﬁﬁ"%}ﬂﬂeﬁ a a d
case Up_ KEY- £
cattrib(0, row,col,50,Normal );
index—-;
row = 8;
1f(1ndex ¢ 55
i
index = 2;
row = 10;
col =16
i

cattrib(0, row,col,50,Reverse);

95



default:
break;
3

Y while (row != 0);

/KKK HOK K K KK KK

if (index ==

movup (4,15 Fweis 12 Normal
writemem( 0,5 4
- " ) : -
movup(20,22,;J«7,3,Nor aly;
writemem(0,21,4,Reverse,”

if(opt="W)

alse if (opt==0})opt==1)
writeva(0,10,29,Normal,"”

writemem(0Q,14,21,Highlight,"

cattrib(0,14,21,11,Reverse);

row = 14;

col = -21:

1102 11

index = 1;
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OM FILE  KXKRRKKKKKKKKKK /

CPROCESS  sokdoksokskokokokkokk /

.***********************f

Weten Transfer Function is
re
)|

= AF

Response of Identify System ");

4
writememn{0 8,20€!irmal " G(s
Y
writev " néer .’

M:ﬂﬂ "!'(:-—}];:)0*1));
" b K3

| RIRARABENVAINONY.......,

(S %+.41F)(S %+.41F)" ,procl,proc2);
Optimum ‘ Quit );:



do {
p = getkey();
3 switch(p)
i

case LEFT_KEY:

case RIGHT_KEY: {
cattrib(0,row,col,ii,Highlight);
if (index == 1)

,ii,Reverse);

-

y,

L d )
JEEE S SN ALUE KRR KK KKK KKK KKK KK AOK K KOOk /

i

if (1ndex e

3 ﬁmwwswmm

otorc(l 0)
showcu

9 RIRIRTAMNT IS 3 ek

delay(200);
sound(1600);
delay(500);
nosound();

b,

e
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fiden(double *gn,double *delay,double *paral,double *paraz2,int *opt)

{

FI4E *in;

extern double maxsteadytime,maxdelaytime;
char namel[ 15];

double time[3],inpl[3

double ts,ti,area, ma.
double c,tl,t2,ceta,l

double e =
long int Jl.m,h:

int

area = 0.0;

maxslope i I
-2
do. {
state = 1;
writemem(0,7 Name := ");:
writemem(0, )
cattrib(0,10,3
showcur();
gotorc(10,34);
scanf("%s" ,&nane);
writemem(0,20,45, i 5
writemem( 0421 "Ys
PEC(In =
% - - ,
writemes ﬁ' & open input file. ");
writemen(0,21,4 . TRY AGAIN ! 5 -
state = l' ‘ ;
: “‘““ﬂ‘ﬁﬁl’J‘Vi EJVI?W mn‘s
state =
hldecur()
for ,J ‘iiir]'iiiilj 3hl1v1fq|fg TrIiElf] gi EJ
Fscanf(ln $1F" L &time[31);
fseek(in, 1, SEEKWCUR)
fscanf(in,"%lf”,&inp[j]);
fseek(in,1,SEEK_CUR);
foecanf(in, "$1f" ,&out[i]);
fseek(in,l,SEEK_CUR);
3
ts = time[1]-time(0]; /*find sampling intervalx/
do
{

Tom ok A
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facanf(in, " %1f",&time[2]);
fseek(in,1l,SEEK_CUR):;
fscanf(in, "%1f" ,&inpl[2]);
fseek(in,1l,SEEK_CUR);
fscanf(in, "$1f" ,&out[i]);
fseek(in,1l,SEEK_CUR);

= ftell(in);
if ( (i >= 500 ) && ( fabs(out[i] - out[i-17) < eps) )
{
state = O;

& = outii)s

3
if { i == 4999 )
{
_ store all of data! ");
writemem(0,20,4 &y : ;' Program Terminated L i
return(l); ;

1

\

Y while ( n <=
fcloseall();
maxsteadytime = tsX*
gain = ¢/inpf2]l:
K = 1.0/c;
for (3=03j<=1]++)

out[j] = kxout[j]
For [ aEkrdEis ket
{

ao = ( out[jml]

area = areas (o
slope[l] = 9
if ( slopel[l ﬁ S

W

{
il maxslope < slopel0] )

ﬁ@ﬁﬂ%ﬂ‘:wmm
alw'mnmumfmmau

if ( maxslope < slopell] ).
£
maxslope = slopel[1]:
3 =3
}
3
slope[0] = slope[l];
3 : K
= ( 2.0 - out[ti] ~ out[(ti-1)] + maxslope*(((ti-1)xts)+(tixts)))
/(2*maxslope);
lamda = maxslopeX(tm-area);
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neta = chord(lamda,&i);
*¥opt = 1;
i € *opt == 0 )
g
tl = t2 = 1.0/(maxslope*e);
ceta = area - 2.0%tl;
k = gain/(t1xt2);
S 6 e
g = 1.0/t2;
} 2
else if (*opt == 1
{ -
ai =
80 = -
JE2 =
ai =
80 =
tl =
ceta
K=
r =
a =
}
else
{ -
ai =
ao =
a0 = sqrt(ao),

*an

=

*delay

void
£

axtern
axtern
extern
extern
extern
.extern

w = ai/(aox &r"

Ceta‘~le

Yy

K

O

gal
Z. 0*@9 ¥ g

KKy

mﬂmmmwmn'ﬁ

= maxdelaytlme = cgtag

nwmmmumwmaﬂ

pciden(double *k,double *1,double *tl,double *t2,int *state)

1mt
int
int
it
int
double

chanal;

*point

number;

opt;

lenght;
maxdelaytime,naxsteadytime,presentsy:



FIL
int
int
dou
cha
dou

/%%

Wri
Wwri
sec

sec
wri
%

wri
[0
wri
Wri
row

col =

cat
ind
got
do

—Direct,l—Revér'

E *out;
i,i1.p,;row,col,outchno, 1nchno index;

error,action;
ble magnitude;
P msgl[11];
ble yr;
XXKKKKKkXkXX  READ DATA FROM PROCESS *x********x**/'

imate Data'):
ay time 2

tememn(0,5,32,Highligh
temen(0,7,16,Normal "
ond"); e A :
temem(o 8,16, Norma I'=Hax i : tate time -
ond”); —
temem(0,9,16,;-
o 1

temen(0, 10,

temem(0,12, H1igl - ,
temem(0, 20,6, Rale pf " input Re ment Data ");
= 7: _ ! N
46
trib(0, row,co
ex = 1;
orc(row,col);
1 .
if(index != 5)
showcur();
alse
hidecuty .
P getkey(=: ;\?"J
writemem( ¢ , '
writemem(0,21,49, T o
if ( (o »= izo && p<= Ox39 (p==0%2E))

Pl
1

ﬂuﬂqwumiv&a e
amam&mummmaﬂ

msg[i] =
it+:

if(i>10)
{
i=0;
gotorc(row,col);

3

3

p = getkey();

1F(p- == O%08)
{
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;31 = ol 4 — 4
Y if(il=0)
{
g =y
gotorc(row,ii);
puteh{® * J;
cattrib(0,row,col,ll,Reverse);
gotorc(row,ii);
}
b,

} while( p !=
msg[i] = “\O’;
if (index == <)

maxdela

else if(
Mma XS

else if(a

else
ac
for(ii=1 i
put
3
switch(p)

case HOME_H
case PGUP_KE
index =4f _’-ﬁ

cattril égﬁ;ﬂn : ighlight);

o
i

1%

7[-&’,

-

case END“&EY-

Ly T %ﬂﬂiﬂmmﬂ

cattrib(0, row.col
¢ol = 34;

QW’] ﬁﬁﬂﬁfﬂwwl% mma 4

gotorc(row,col
break;
4

case DOWN_KEY: {
ceattribl0, row,col, 1L, JHighlight):

index++;
if(index » 5)
3
1nde L

row = 7;
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col = 46;
}
else if (index == 5)
{
row = 12;
col = 34;
3
else
row++;

cattrib(0,row 11 ,Reverse);

bredks

case UP_KEY o

= o
-2 -

L j 4
.

7
vaise);

»
& i

M,
- guEAngninens
QR8T Ang 8y

cattrib(0,row,col,11,Highlight);

index+t+;
if(index > 5)
4
index = 13
row = 7;
col = 46;
7 _
else if (index == 5)
L
row = 12;
col = 34;
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row++;

: b
cattrib(0,row,col,l1l,Reverse);
gotorc(row,col);

default: \ ‘ /
‘ “wred e ) rse,"” Keypress Error !

)3
seBlink,' TRY AGAIN !"):

yr = maxsteadyt
lenght = ceil(yr);
KKK KK CKHKK KK
writemem(0,5,29,Highli SEARAR 0 Tha s o] Port Data”);
writemem(0,7,16,Nofmall,” a2 \ oFt (0~3) :- )
writemem(Q,8,16,Normal, et (0-7) :- =3
writemem(0,9,16,Nor - - .
wrltemem(o,lo,lé,Norma}éggi:Sgh;

CEERR]

T3

writemem(0,12 34 Highlight,
writemem(o,ll,ngrg

row = 7 | ——

o ‘“
cattrlb(o rOW,CO 11 Reverse)
index = 1;

3??“"""?1““&1’3 ‘VlEWIiW gIn%

showcur

ammmfu Nﬁﬂﬂﬁl’]aﬁl

getkey();
wrltemem(o 20,49 ,Normal,’ -
writemem(0,21,49,Normal,’ “)
if ( (index. == 1) && (p 3= 0x30) && (p<= Ox33) )
1
do { :
if ( p>=0x30 && pP<=0x33 )
4
putch(p);
cattrib(0,row,col,l,Reverse);
gotorc(irow,col);
msgl0] =
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3

p = getkey();

iflp == 0x08)
{

gotorc(row,col);

putch(” *);
cattrib(0,row,col, 1l ,Reverse);
gotorc(row,col);

msg[0] = * 7;

5

3

3} while( (p !
msg[1] = *\0’ =i
outchno o

R

= setic >

1f(p == Ox08)

s ﬁi@ﬁ:ﬂﬂ%swmm

imnc

:a'jgjmmfuumfmmaﬂ

case PGUP_KEY: |
index = 1;
cattrib( 0, row,col, L1, nghllght)
row s Jr
col =
cattrib(0,row,col,1l,Reverse);

gotorc(row,col);

break;
3

case END_KEY:

- case PGDN_KEY: ¢

index = 3

"
»



cattrib(0,row,col,11l,Highlight);
col = 34;
row = 11:
cattrib(0,row,col,11l,Reverse);
gotorc(row,col);

break;
3

case DOWN_KEY: {
cattrib(0,row,col,11,Highlight):
index+t+;
if(index > 3

bre.

quengninens
Qmmmmumwmaﬂ

cattrib(0,row,col, 1l ,Reversea):
gotorc(row,col);
break;
|
case ‘\b’: I
gotorc(row,col):
putch(’ *);

106



gotorc{row,col);

msgl[0] =
break:
b

case “\r’:

case ‘\n": {

3
-
3

1f (index==3)

index

else

Wi

sareak;

= 100;

evense , Keypress Error

Y]
wrltemem(o 21 49 ReverseBlink,’

) ﬂ‘UEI’JVIEWITWEﬂﬂ‘i

1 while (ififlex !=

’*"Q‘W‘Tﬁ‘ﬁﬂ“‘?ﬁﬁﬂ‘lﬂ

writ@mem(0,20,2,Reverse,’

Find Step stur ance agiltude, SEl

magnitude = 403.2 + presentsvx16.128;

= floor(magnitude);
output(outchno.p);
magnitude = 0;

JRRRRKARRIAKIHRRKRK  INTTIALTZER2 KHRKF KK KKK KKK KKK K /

chanal = inchno;

,11,Reverse);

107

)3
TRY AGAIN !");
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JEKKKKKKKKKKKKKIKKK FIND STEP MAG  KKKKKAKKKKKAIKKIKK /

error = 0;

number = -2;
opt = 03
stepmag(outchno, &magnitude, &error,action);
i (error == 1)
{
writemem(0,20,46,Reverse, " System GAIN too low “3z
writemem(0,21,46,Reverse,” Can’t used this method! ");

writemem(0,22,46,Rever " 10 8. Program Terminated ");
delay(10000);
kel Js
gotorc(0,0);
showcur();
exit(0);

3

JHEKKKHKAK KKK KKK K KKK KKK KK /

number = -2;

opt = 0;

if ( action ==
maanitude =

writemem(0,20,2,

restoredata(outch

if  action == 1)
magnitude = -1. .

magnitude = fabs(magnitlx

/************, kel ******/‘

writemem( 0,20, %
identify(magnitu -* k iz
writemem(0,20,10, Normal

: ﬂumwﬂmwmm

1dent1fy(dﬂbble magnitude, ouble *gr,double *delay double ¥paral,
ARTAGHS R A NYIRY
9

extern double ts;

extern int number;

extern int ¥point:

extern int lenght;

extern double presentsy;

double k.t ot 2e

double input,t;

double area,maxslope,slopen,ai,ao,lamda,tm;
double c,ceta,neta,gain,r,q,w;

double e = 0.3678794412;

double SUMX , SUMY , SUMXX , SUMXY , X, ¥ 3
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int i,j,n,sv,offset,opt;

J KKK KKK KKK KKK KKK INITIALIZE KKK KKK KKK KK KKK KK KKK KKK X/

0
slopen = 0.
n o= number/
input = 1.0;
ceta = 403.2 + presents RS
neta = magnitude*x16. .
w = ¥point;
sv = floor(ceta):; .
offset = ceta - w:
j = floor(neta);

) /***************** ER *********************/

¢ = (*(point+n)-sv

gain = c/input;
k = I.0/c;

for. (121 <=1+

§ | '

P (X(point +

g = (*(point + 1 $

ao = ( r+a )/240; f?l+ -

area = area + (1.0~

H T}

1

JRRKHKHACKRHOK K RO FTNE MAY THEM - STOBE Sl ookoaok sk K KKK KK KKK
SUMX = SUMy = SUMXY
for{i=lenght*x20 ;. =n"i++
{

t o= tsX

f°"<"ﬁ'ulﬁ@'9ﬂﬂ%‘§ﬂ g1n73

' - (ixts);

] mmﬁ’samﬁﬁﬁ TE1a

SUMXY = sumxy + xXy;
SUMXX = sumxx + Xx¥Xx;
3
slopen = ((20%sumxy )= (sumx*sumy))/((zo*sumxx) (sumx*sumx));
if( slopen > maxslope )
i
maxslope = slopen;
ao = sumy/20.0 - slopenksumx/20.0;

3
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tm = (input - ao)/maxslope;
lamda = fabs(maxslope*(tm—area));
neta = chord( lamda , &opt);
if ( opt == 0 )
{
t1 = t2 = 1.0/(maxslope*e);
ceta = area — 2.0%tl;

k = gain/(t1xt2);
e 10 ELS
q = 1.0/82%

3

else if (opt ==

{
ai = 1.04L
ao = pPo
t2 = ao/n
ai = nefa/
a0 = powiy
t1l = aofma
ceta = arg
k = gai
r2 L.0rtd
q = 1.0/t
3
else
{
ai =
a0 =
a0 =

 FUUINYNINYINT

*gn = K; 9

idziy = ceta; ¢ . YRR
= - j
RNIANNIUUNIINYIAY
*pare2 = q; A s S S e
}. ‘

double chord(double lamda,int *opt)

{

double start,stop,x,fstart,fstop,fx;

double crit = 0.3678794412,eps = 0.0005;

int 33

9. =0y



111

start = 0.0000000001;
. stop = 0.9999999999;
if ( fabs(lamda - crit) < eps )
{ ;
opt = 0;
X = 1.0;
return(x);

3

else if ( lamda < crit )

*opt = 1;
fstart =
fstop ,

3
if ( fabs(fstart
return(star
else if ( fabs(

return(stog) ; =
do ’3%525!5&

g.’_;.;:" A A.

£

=z { startxfs
if‘ ( *ODt .;" S AN N A A - - R -l
fx = FUNG Y
alse 1f L Xon -
Py = E(lam-.,
FE fabs(fx < eps )
raturn(x) ;€ o,

R fﬁﬁl’)’ﬂﬂﬂiﬂﬂﬂﬂ’i

ammnsmumwmaﬂ

start = X
fstart = fx:

tops ~ fstart ):

3
¥ owhile ("1 5= 0 );
i

double funcl{double r,double n)
{

cdouble a,b:
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a = 1.0/(1.0~n);

b = pow(n,a);

a = byln-L);

b = log(n);
return((axb)-r);

3

double func2(double r.,double n)
{

double a.b, ¢
a = acos(n);

¢ = 1.0~pow(n,2.0);
b = sartic):

¢ = -1.0%a*n/b;

d = exp(c);

¢ = axd/b;

return(c-rj;
}

void stepmag( i ‘JTJG' )L ‘magnitude , int Xerror,int action)
{

axtern int
extern int
axtern int
axtern int
axtern double
extern double i teady

douﬂ umw EWI?W BIN3

extern doubld

QW AERTRIAIAN 'laﬂm

dhias = 403 2z
onepercent. = 16.128;
spstep =
fivepercent = onepercent*5;
value = dbias + presentsv*onepercent-
sy = floor(value);
= (maxdelaytime + maxsteadytlme)/ts;
time = 2xfloor(r);
opt = 0;
while ( opt == 0 && spstep <= 20%onepercent )
L



spstep = spstep + fivepercent;
if ( action == 1 )

value = value - fivepercant;
else if (action==0)

value = value + fivepercent;

mvalue = dbias + presentsvxonepercent + 0.é6*spstep;

data = floor(value);
cond = floor{mvalue);

number = —2;
steady();
opt = 0;
number = —2;

testmag(out ,data, sy, o
if (opt == 1) =

*magnitude =ws y/oner
bt
if (opt == 0 && spst oie:
Xerror = 1;
}
void restoregatal iy ”ud_:— & hagmitude,int error)
{

\"‘

extern int
extern int opt
extern int @rror
extern int number;

axtern double maxdelay
extern double
extern double [ Die
extern double |

int -
double

X * 13
‘: value value, dbias onepe ree

s = 0.216
gnmm'ﬁwmn'ﬁ
onepercent :qpé 12

arror = 0;

i;iii“mm Obrklhedy AHBATNYIA El

= floor(value);
spstep = value + magnitudeXonepercent;
data = floor(spstep);
opt = 03 ;

number = -2;
keepdata(out ,data,sv,error);

}

nt,fivepercent ,spstep;

113
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void slopetes()

L

extern int ¥point;

extern int number;

extern int opt,lenght;

extern int otimes,otimem;

extern double maxdelaytime,maxsteadytime;
double slope,sumx,sumy ,Sumxy , SUmxx;
double

int

eps = 0.00001;
intv =0.216;
pt = number/2:
t = ptXintv;
if( t > maxdela
i
SUMX = SUMY
for(i=0;i<len
{
X
¥
sSUMX =
sumy =
sumxy =
SUMXX =
1
slope = ((20%sun j 20%sumxx )~ {(sumxksumx ) ) ;
if(slope Qe il
skme. 2 Y )
if( (slope <_er
opt = 13|

itosi
ot

i
o~

0)*25.0;

E

et A mwmw L S

1 status

: QW'WMﬂ‘iﬂJ UNNAINAY

exter®h double ts,mvc,pve;
extern double a[] bll,cl],dl],hilim,lowlim;

double pid[3],0,1,qll4];
double dx,eps,result;

int i,ii,p,row,col;
irrt pi,index,max;
char mass[ 10];

drawbox ()
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S ke Initialize Datg ————=——me———— */
pid[1] = 100; /* Proportional Band [PB] */
pid(0] = 10000; /% Integral Time [Ti] x/
pid[2] = O; /* Derivative Time [Td] x/

hilim = 100;
lowlim = 0;

wrltemem(o 5 17 Reve ; bart, point of Controller Parameter
) .
writemem(0,8,20,N )
] AR - .
writemem(0,9,20,Nor 20 1 N, :
writemem(O,lO,ZO 1 vet i ve
writemem(0,11,20, Non:
writemem(0,12,20, Nérm
writemem(0,14,37 , Higlli 4 Ready '
writemem(0,21,6,Reye J it P ater );
cattrib(0,8,47,11 Revé '
row = 8:
coOl = 47:
index = 1;
gotorc(row,col);
do {
iflindex = 4
Showcu ree—————
@lse f
h1decur().

P getkey(),i
4

wrltemem(o 20,49 Normal
writeme fj

EEERT

it ( (p

Aanswpans
W’}mﬁ@wma NBIRE

putchip);
cattrib(0,row,col,1l,Reverse);
mass[i] = p:
it+;
1f(i>10)

{

-

1=0;
gotorc(row,col):

}



p = getkey();
if (p == 0x08)
i
11 = gol + 1= 13
if (18=0)
{
i--3
gotorc(row,ii);
putch(” 7);

cattrib(0,row,col,ll,Reverse);

gotorc(row,ii);

3
b

mass[i] =
switch (indexd

{

ammmm

lowlim = atoft(mas
lowlim = lowlim/100. 0;
break
,
1
3
switch(p)
{

case HOME_KEY:
case PGUP_KEY:
index = 1:

V!'TJVI&J’me
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cattrib(0,row,col,11,Highlight);
row = 8;
col = 47;
cattrib(0,row,col, 11 ,Reverse);
gotorc(row,col);
hreak;
5
case END_KEY:
case PGDN_KEY: {
index = 6;

kd

T ——r— -

b, ::
AIEHBRENENS
IMTRAIMNIIINNGY

if(index < 1)

2 A8
index = &3
row = 14;
col = 34;
else 1f (index == 5)
L
row = 123
col = 47;
3

alse
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{
row==:
y
cattrib(0, row,col,ll,Reverse);
gotorc(row,col);

break;

3
case ‘\r’:
case '\n’: |

if (index==6)
index =

de"aﬁ uﬂﬁmﬁ ﬁ”ﬁj&ﬂﬂ?“’“iﬁ b

bhreak;

ama\mmum'mmaﬂ

}
3 while (index != 100);
[ Rmm e Choose Performance Index —-—=============-- x/

movup(5,14,15,75,10,Normal);

movup( 20,22,3,37,3,Normal ) ;

writemem(0,5,20,Reverse,” Choose Performace Index for Optimum "7
writemem(0,8,26,Highlight,” 1. For No Overshoot )
writemem(0,9,26,Highlight,” 2. ISE. Performance Index g -
writemem(0,10,26,Highlight,” 3. IAE. Performance Index "):

CE



writemem(0,11,26,Highlight,” 4. ITAE. Performance Index

writemem(0,21,5,Reverse,” Choose Performance Index ");
pi = selectmenu(8,23,35,1,5);

§ P spesi s Read Optimal Process Data ———=——===w—————————

movup(5,14,15,75,10,Normal);
movup(20,22,3,37,3,Normal);
writemem(0,5,26,Reverse,"
writemem(0,8,20,Highlight,
writemem(0,9,20,Highlig

[0.001] :

writemem(o 12,37 ,Highdsis
writemem(0,21,6,Reve
cattrib(0,8,49,11,R

row = 8;
col = 49;
index = 1;

gotorc(row,col);
do £
if(index !'= 4
showcur();
else

hidecur();

p = getkey();
writemem(0,20,49,
writemem(0,21,49,

if ( (p >= 0x30 && p<
1= 05 LA
do { |- \,
6. PE=0x2E))

|
J-'

cattf;hﬁo row,col, W4 Reverse ) ;

ﬂwﬂ’ﬂ‘i”lﬂ'ﬂﬁ‘w YN

amammumwmaa

p getkey()
if (p == 0x08)

£
M Eeal v 1«13
(=0
{
i--;

gotorc(row,11):

ll)
writemem(0,12,26,Highlight,"” 5. ISE. PI. Hurwitz Method "):

[25] =

=K
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putch(” *);
cattrib(0,row,col, ll,Reverse);
gotorc(row,ii);
3
}
} while( p != 0Ox0D):
pass[i] = ’\07;
- switch (index)

{

case 1 :

switch(p)

£
case HOMEgyKEYs
case PG ’;;_';:;;

e

Cast f
r~8

ﬂ(O row,col, ¥ rRevers

ﬂu&%wﬂW§waﬁni
aﬁﬁﬁ@mmumfmmaﬂ

cattrib(0,row,col, 11 nghllght)
ColL F G4
row = 12;
cattrib(0, row,col, 11,Reverse):
gotorc(row col)
break:;
i
case DOWN_KEY: {° ,
cattrib(0,row,col,11,Highlight):
index++;
if(index > 4)
|

index = 1;



row
col

1b

ﬂuﬁﬁﬂﬂ
ﬂmaﬂﬂ@mumwmaa

else

{

cattrib(0,row,col,11,Highlight);

Cindex+t+;
if(index > 4)

else if (index ==z
£

row = 12;

(0, row, co%}l ,Reverse):

Wmﬂ’i

4)
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col = 34;
5
alse
i
rowtt;

cattrib(o,row,col,ll,Reverse);
gotorc(row,col);

}

break;

}

default: { :

Keypress Error !
} ulll"--‘|
1 while (index != 10 bl
iF fpi 1=5) r

rseBlink,” TRY AGAIN ! "
if( (status ==

dampl(gai
if( status == 2
dampz(gain
nve = peonst(pid

33
s

~

3

alse
i =
if (statusf}

p ’
t
1= g 1 raz2 , ri
l !

paraz =

: ﬁ“ﬁm AYTSIETNg

writemem(0, l 26 quhllght WOUTPUT" )

mov
AR N3 VR0 -
writdhemn(0,5,25, Highlight., arameter O

if (p3==1 )
writenem(0,7,23,Highlight,” No Overshoot performance Index ");

else if (pi == 2) :
writemem(0,7,27, Highlight,” ISE. Performance Index ");

else if (pi == 3)
writemem(0,7,27 ,Highlight,” IAE. performance Index ");

else if (pi == 4)
writemem(0,7,26,Highlight,” ITAE. performance Index ");

else if (pi == 5)
wrltemem(o 7,26,Highlight,” ISE. PI. Hurtz Method ");

writememn(0,8,30, nghllght ‘Iteration # ");
writenen(0,10,20,Normal," Proportional Band (PR} 2= ")y



writemem(0,11,20,Normal," Integral time (Ti) ezl g
writemem(0,12,20,Normal," Derivetive time (Td) =
writemem(0,21,4,Reverse,” Output Controller Parameter );
writemem(0,8,42,Reverse,” 0 ");

writeva(0,10,47 ,Reverse,” %7.3F * L pidli])s

writeva(0,11,47, Reverse,” %7.3F ",pid[0]);

writeva(0,12,47 ,Reverse, %7 = _pidldl):
writemem(0,14,20,Highlight,’ ‘Performance Index Yalue := ");
powell(pi,pid,&result,dx,eps,max, s
movup(20,22,3,37,3,Normal);

writemem(o,5,25,High1ight," Optimum Parameters 3
writemem(0,8,30,Normal,” “3;
writemem(0,10,20,Normal,” d (PB) : ');
writemem(0,11,20,Normal i Y.
writemem(0,12,20,Normal .~ T
writemem(0,21,4,Reve P £ ilium COALEC e r Parameter
writeva(0,10,47 ,Rev F il )
writeva(o,ll,ﬂ,w N ?“I{
writeva(0,12,47, . \:&HﬁﬁL

writemem(0, 14 ,20,Hi O é?m Adex vYalue := "):
writeva(0, 14,47, ' f SR N
sound( 500):
delay(200);
sound(2000);
delay(500);
nosound( ) ;
delay(1000);
}

i

yoid 6 wiclouhle i double 1 donbt ouble p2)
{
extern double ts ia[] Sl e, cl‘] d[},

ok @%&}W HRINYINT

double etal,expol,aa iP
int

T ATAINIU UM INGIAD

expol = exp(-3.0%xts/1);
6.9282%expol*sin(cetal);
2. 0%expol*cos(cetal);
exp(~6.0%ts/1);
k/(pl*p2);
k/(pl*(pl-p2));
k/(p2¥(pl-p2));
exp(~1.0%plxts);

= exp(~1.0%p2¥xts);

1.0

~1.0%(ptq);

® 33X X300
e s R T e T B

a[O]
al1]

3
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al2] = ptr;

bl = 0.0

b[1] = a3

blZ] = =r3

c[0] = xty-m;

cl1] = mx(n+l)-x*(nte)-y*(e+l);
c[2] = x*n*e + y*e - m*n;

0] = 0.0;

d[1] = n+te;

d[2] = ~1.0%n*e;

I

void damp2 (doutd pl double p2)
{

extern double

double D50 S
double cetal
int 18

cetal = sqrt(3.0)4
expol = exp(-3.0%ts

p = 6.9282%expol¥*s (geta
q = 2.0%expol*cos(cel >
r = exp(=6.0%ts/1); fl’;zﬁ

cetal = -1.0%plxts/2.0;

T
expol = exp(cetal); = -ﬁﬁﬁ&

cetal = p2 - m_&;w____ il y

aa = sart(cetalyg = -
cetal = ts*aa; bﬂ A

ap = expol*(cos( ta G W2.0%xaa) ) ;
ag = 2.0*%expol*csr s (cetal); -

ar = expl~i. O*Ql*tt

al = kx(a

2 - k*(a‘ﬂo mwmwmn‘s
al0] =

6[11 _l 0*(p+Q)5

ammnimumfmmaﬂ

a[2} = (ptr);

b[0] = 0.0;

b[1] = g; N
BlLZ1 =.~1.0%r;

c[0] = 03

cllY) = al;

cf2} = az;

df0] = 03

df1] = ag;

d[2] = =1.0*ar;

}



double pconst(double ti,double pb,double td,double eps)
{
extern double ts,step,mvc,pvc,anc,bnc,cnc;
extern double maxdelaytime,maxsteadytime,presentsv;
extern double al],b[],cl[],dl],hilim,lowlim;
double ul4],v[4],mv[10],0[10],en[10];
double an[2].bnl(2],cnl2];
double kp,tf,t,bla
double s
int
JRKKK KKK KKK KKK T 5. KKK KKK KK [
T £ 03
status = 0;
count = 03
bias = 0.5;
rum = 10;
epps < 0.0001;
kp = 100/pb;
n = 8;
= ta/n
Fordiz0:14nli+%}
o[i] = uli] =
anli] = bn[i]
} i o,
Por(1=2;1¢333144) -‘f’i’f
ofi] = [ = = o
en[i} = 0% ;
. |
} l

for(1~4 FCEgm g4

o[
(51

&WuﬂﬁﬂHW§W81ﬂi

”"‘?JW"] AT AT MR Y

= i
count = count ¥ .13
en[0] = ul0] - o[0];
J¥Ekkkokk - Stop Cond.  Xkkskokskokk /

if

( t > maxdelaytime && count > 10 )
{

SUMX = Sumy = sumxy = sumxx = 0.0:
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for( iz0;i<=9;i++)
{
x = t - (i¥ts);
y = ofi];
sumx = sumx + X;
sumy = sumy + ¥;

sumxy = sumxy + x¥y;
sumxx = sumxx + pow(x,2);
i

slope = (num¥sumxy - SUMXESUR / (numXsumxx - pow(sumx,2.0));

3

/KKK KK Control

an[0] = kpxen[0];

bn[0] = bn[1] + an[0] :

cn[0] = (tf*anl] + kogy 0" 31-%.0%0[2]+3.0%0[1])
/(6.0%(H] LoV |

mv[0] = an[ 0kl OI=CRlU1 H)ias; i

if(mv[0]>hili @ - ==
mv[O]:hill-f

iF(mv[0]<lowlim)
mv[0]= lowll 2

JHHKAKKAKAK Procdsgs, XKXKXKKX/ g 4

v{O] [1] + bl2]*v[2];
o = ok Mﬂﬂ%ﬁ’ﬁ?ﬁ&l‘ Fdtgorn) + atziroran;
/******** Iteration *******

7 = anl

mnifuum'mmaa

for ~8 1> 3:i~-)

> mv[i+l] = mv[il;
ofi+tl] = ol[il;.
en[i+1] = en[i];

¥
for(iz2;i>=0;i--)
{
mv[i+1] = mv[il;
o[it1] = ofil; -
en[i+1] = en[i];
uli+l] = ulil;
vli+1l] = v[il;

.
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3

while (status==0);

an[0]; , B
bnl0];

cnc = ¢n[0];

pve = o[0];

return(mv[0]);

3

anc
bnc

IO T T Aol

void

double
int

{

axtern double
double
double
double
int

/% initialize */

for (- iz0;iezdzisd J
{
xnl[01[1] Gk

else

) ﬂumﬂﬂmwmn's

swltch

Qﬁﬂﬂﬂﬂ‘ifﬂﬂﬂﬂﬂmaﬂ

y = yn[0] = f[0] = nonshoot(xn[0]1[0],xn[0][1],xn[0][2],.eps);
for(iz0;i<=2;i++)

= s[1][i];
s[l][l]—5[0][l]
s s[0][i]=g;

break;

3

case 2 :

y = yn[0] = F[0] = ise(xn[01[0],xn[01[1],xn[01[2],eps);
break;

3



case 3 :
~y = yn[0] = f[0O] =
break;
1
case 4 :
"~y = yn[0] = F[O] =
break;
3
case 5 :

isehurz(q,xn[01L:
yn[0] = FLO] &5
break; —

3
default :
break;

writeva(0,14,47
count = 03

count = count + 1; —
/% step #1_*/ 5? f
for ( 1=05a4

1

dsop(Q 5
FLitL] 2)vs

wrltemem(o 8,42 ormal,’

SRR Mfﬂ’m gk

writemen(0, 14,46 ,Normad "

ORI TN Y

S%riteva(0,11,47,Reverse,

writeva(0,12,47 ,Reverse,” %7. . 1 e 5.
writeva(0,14,47, Reverse,” %7.31f ,y),
sound(1600); g e
delay(500);

nosound( ) ;

/* test for stop x/
g = 03
for ( i=0;i¢=2;itt+ )

= (x[i]*xntolti])*(xti]~xn[0][i]);

iae(xn[0][0],xn[0][l],xn[0][2],eps);

0102]1.&y);

128

itae(xn[O][O],xn[O][l],xn[O][z],eps);



g =g+ h;
3
g = sqrt(g);
if (g <= eps )
{
for ( i=0;i<=2;i++ )
raidio L =oxl il
*v:y;
break;
1
/% step #2 X/ LT
for(iz0;ic=2;i++) NN

{

xn[1]1[i] ="

xn[2][1] ="2.

if ( xn[ 2e
xn[2][4d

if ( xn

xn(2][ i

} 4

yn[1] = f[3];

switch (pi

i

case 1 :

{ .

ynl 2]

break;

Y
[2102],eps);

yn[ 2]} = 15 TT11 45

brea

ﬁﬂﬂqwﬂwo] xntzﬂ xﬂz][z] eps)

qQiynl2] = iae(xn[2
break;

’QW"laﬂﬂ‘iﬁuﬂmﬂmﬂﬁﬂ

yn[2] = itae(xn[21[0],xn[2]1[1]),xn[2][2].eps);

break;
3
case 5 =

L

isehurz(g,xnl[0]1[1],xn[0]1[0],xn[0][2], &yn[zj)

break;

3
default :

break
3

/* step #3 x/
for(i=1;i<=3;i++)

1011, xn2102] ep8);

129



dell[i] = fabs(f[i-1] - FL[il);
3
if ( del[1] ¢ del [2] )

del[0] = dell2];
for ( 3=0;j<=2;3++ )

{
#2051 = s[11L3]:

TEE TR TRV
bt
=
55 ]
'
Bd
i
=

g
h
Q [
H (pc(w(?zi?)’ [o1) ‘
s = yn L ¥

: ( (52[0] -2. nyn[l]+yn[21)*h >z 0.5%del[0]*g ))

lfﬂy‘idﬂ’mﬁm’ﬁw BIN3

or(101<2v+)

Qmmn‘mumwmaa

xn[01[i] = x[i] = xn[1}[il;
= yn[1];
!,

alse

for ( i=0;i¢=2;it+ ) .
xn[O][l] = x[i] = xn[2]Lily

y = yn[2];

3
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for ( i=z0;i<=2;i++ )
{
h

9

iR

(xn[l][i]-xn[OJEi])*(xn[l][iJ*xn[OJEiJ);
g % A3 ‘

g = sqrt(g);
for ( iz03;i¢=2;i++ )

{
z[i] = xn[110i] - xn[0](i];
z[1] = zlilfg; °
1 A
for ( izl;i<=2:A0NN
{ ~ oW
if (i ==
f—-——--"-j< :
Sl
else ’,gff
rﬂ. )
} /
if ( ynll a7l &
{ 3
for ( 154
()
y =%n(lf] §F
3
else

1 owhile ( c-}n'
if ( count == R

”{“&Iﬁﬂﬁﬂﬂmw 4N

kidli] = xn[l i}:

Qﬁﬁﬁ@ﬂ‘imﬂﬁﬂﬂmﬁﬂ

for (iz=07icagiive )
Kid[l] = xn[2][1]
= yn[2];



vo1d dscp(pi,xo,yo,dx,di,eps,nax,paq)
double xo[ ], *yo,dx,di[],eps,pal];
int pl,max;
{
extern double - step; ,
double x[4][33 v[4],xz[3],a[3],b[3],c[3];
double ;
int
state = 0;
for(iz0;i<=2;i++)
x[0][1] =
y[0] = *yo;

For{ I=001¢52 i N

x[11[i] =+
if( x[1][1]
x[1][i] =
if(x[1101i] >4
x[1][1] =

switch (pi)
.

case 1 :

{

brea.*i
3 ’

case 2 :

{
y[1] =
brealk;

caseﬂ‘UEl’JVIEWIﬁWEﬂﬂ’i

(11 = iae(x[11[0Jgx[11[1], x 102],eps);

‘d

Feps)

‘{e(xfl][OJ x[1101], x[1]0

awﬁmmmumfmmaﬂ

y[11 = itae(x[1][0], xfl][l] xrl1[2] eps);
break;

e

case 5 :

{ :
isehurz(pa,x[1101]),x[1710]. x[11027,&y[1]);
break:

3
default :

break;

y[1] = KN T 0 x[1102],eps);
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if ( y[1] >= y[0] )
{
dx = -2.0%dx;
for(i=0;i<=2;i++)
i

afo] = x[olLils"
x{O0J[1i] = %[1]E%]3
x[1][i] = al[0];

}
al[0] = y[0];
y[0] = y[1];
y[1] = al0];
1
else
dX = 2.0%dX; .

For(i=0;i<=2;14

x[2][1] =
0 L2001
x(2]1[1] =
if(x[2][1]
x[2][1i] =
3
switch (pi)
{ .
~ case 1 :
_r,
2} ens )

y[2] \gonstioot e 21E0T s E2TErT S J)

break v By
i .. —

case 25

Caseﬁa:%i El a(ﬁﬂl xIZW[ﬂ[Z] ep‘ﬁ
q Wlﬁ SRORINRNINBINY

case 4 =

y[2] = itae(x[2][0],x[2]1[1],x[2][2],eps);
break:;
3
case 5 :
.
isehurz(pa,x[2101],x[2][0], x[2][Z] &yl[2])s
break:;

3
' default
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break
¥
al0] = 0;
al1] = 0;

while ( y[2] <= y[1] && fabs(y[1]-y[2]) > 0.00001 && state == 0 )
1
For (iz03i¢=1;i+s
i
y[i] = yli+l];
for(k=0;k<=2;k++)
x[11[k] = x[i+d])

3
dx = 2.0%dx; AN
for(1’0-1<"2-1++,“___

%
x[2]3[i] = Il"‘""z
1F € %l 2
x[zJ[iJ.-"gﬁ*'}é?
if %l

x[2][1i] g9

}

for(i=0;ic=241+

ql1] = al ¥
)

if( al1] == ql0])

state = 1;
alse
g 4 -
ql0] =4l
al1] = G
swltch (i)

Ff‘ljﬂﬁ ﬂ&ﬂiﬂﬂlﬂ ixfzm e

break;

QW'}ﬁ\%ﬂ‘imuﬂT}ﬂmaﬂ

y[2] = ise(x[2][0],x[2]1[1],x[2]1[2],eps);

break
3
case 3 :
4 § 17
y[2] = iae(x[2][0],x[2][1],x[2][2],eps);
break; ,
3
case 4 :
i

y[2] = itae(x[21[0],x[2][1],x[2]1[2].eps);



L break;
3
case 5 :
isehurz(pg, x[2][l] x[2100]1,x[2102],&y[2]);
break;
3

default :
break;

3
k|
3
for(iz0:;i¢=2;i++) T
x[31[1] = x[2][1%
y[3] = y[2];
for(i=031<=2 1+t
x[23[i] = x[ 3
switch (pi)
{
case 1 :
{

yl2] =
break;

2 [2],eps);

y[2] = ise(x :4f4"fﬂ45 20021 ,eps);
break; 2 === ' ’

3

case- 3.2
y[2] yr 271 % “'“

break

ﬂUEI’J‘ﬂEWIﬁWEI’]ﬂ‘ﬁ
qgi : = itae(x[21[0¥,x[2]1[1],%62]1(2],eps); @

ANNITUANTINE 1AL

1sehurz(pq x[2][l] x[2]00],x[2]102],&[2]);
break;
1
default :
break ;
3

if ( y[1] >= y[2] )
for (iz0;i<=2:i++)
{
for(k=0;k<=2;Kk++)
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x[11[k] = x[i+1]1[k];
y[i] = y[i+l];

3}
if ( y[o] <= y[1]1 )
{
~ Ffor(i=0;i<=2;it++)
xz[i] = x[0][i];
yz = y[0];

xz[1] =

yz = y[1];
3 ,
if( yz >= y[2] ===

For(i=0;i«
xz[i]

yz = y[2];
3
count = 03
3= 1
al0] = 0;
al1] = 0;
do
i

count = count ; ;?éﬁ e
Yor{iz0:1¢=2 344 ',&
( - Y
£y : ' ]

o . = pow

igE(XEl][l] xt2][13)*{f0{): (x[2][i]-x[0104])*y[1] +
A TREY YRS ing

x[31[i] = 0.5%( (b[il-c[il)*y[0] + (c[il-alil)*y[1] +

AR, i@i&iﬁﬁf Hay

if (xC31Li] > 9999.0)

x[31[i] = 9999.0;
}
3
for{iz0-ica2ia+4)

al1] = al1] + x[3][i];
3
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i¥C gli] == ql0])
count = max;
2lse

{
alo]
al1]

{

al1];
03
switch (pi)

[T

11.x[3102],eps);

][t\ E101],x[31[2]) ,eps);

A :z;im
case 5 :
Sk _ﬁ;..
oq 01, xmm &ym);
. ~d
defad f‘t .
breal ;

it oA am&mfa'w gIN3

vz < ¥E8} )

_qmaﬂﬂimum'mmaa

for{iz0i3¢=2
xo[1]: xz[l],
Xyo = yZ;

¥

else
i
3= 0
fortiz0;i1<=2; 1++)
xol[il= x[3][1]
xyo = y[3];
¥
1 }



else

for (i=03i<=2;i+4)
{
for (k=0:;k<=2;k++)

if (-eount == max )
{ . L
For(i=0;iFeEaEs
 xoli150
*yo = y[0]; &
} I
A

{

extern double all,b[],c[],d[],hilim,lowlim;

double ul4],mv[10],v[4],0[10],en[10];
double anl2¥.bnl2)}.,enl2];

double kp,tf,t,er,inp,bias,x,y,.n,epps;
double slope,sumx,Sumy ,SUmxXy ,SUmxx;
ink. . count,i,status,num;

JRRRAKAKKHRKR KK Tnitialize KRKKKKKRKKKKKKKKKKKKKK /

T =5 0

epps = 0.0001;
status = 0;
count = 0;

oot F.;]l pﬁéﬁ@wﬁwéfwﬂﬁ 7 Guone oo
230 SBARLIAGR N A Y

138



bias = 0.5;

er = 0.0;

num = 103

kp = 100/pb;

= 8.03
= td/n;g

Ffor(iz0;i¢=1zi++)
{

mvli] = v[i] =
o[i] = pvc;

u[il] = presentsv/1005
an[i] = N\
bn[i] =

)

i |

==t
e

bt
i3t

{

}

f
mvii] =
ofi] =
en[i] = G

g \Z

inp = uf0] + stgn;

JRRRRRRO00ORRK - Findl gateady stategof MV(] KKK KKK KKK

. AUBINENINEING

e + s

Qﬁnﬁﬁi@mmmma

1f( count > 10 && t > 3*maxdelaytime )

sumx = sumy = sumxy = sumxx = 0.0;
for( iz=0;i<=9;it+)
{
x = t-(ixts);
y = o[il;

sumx = sumx + X3

sumy = sumy + vy

sumxy = sumxy + xXy;
sumxx = sumxx + pow(x,2);

139
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slope = (num*sumxy - sumx*sumy )/ (num*sumxx - pow(sumx,2.0));
if( fabs(slope) < epps )

if ( fabs(en[0]) > eps )

if ( t >= 2*maxsteadytime )
status = 1;
b
else
status = 1;

3

else
if (t > S8
statiises

3

JXKXKKKKK CONTER
an[0] kpxenl C
bn[0] = bnl1]
cn[0] (tf*xcalf
(6.0%( 1

mv[0] = anl[0l4
if(mv[0]>hi
mv[0]=hilim®
if(mv[0]<lowldm)
my[0]=lowlij

O K

gu0xo[2]+3. 0*0[13)/

L/ REKKOKK K ‘9@;‘-'—
v[0] = mv[Q] + 3 Y. 1 + b[1T*v[1] + bl[2]*v[2];:
o[ 0] = C[fA;;________m___;________““,,’ 3 d[1]*o[1] + d[2]*o[2];
JAHKK KA K [ ¥E T —)
an[1] = an sl:.* £ ’
bn{1] = bn[0} : T
cnf1] = cnld7T; -

for(i=8;i>=3;ifm,

; ﬂu&’ii’lﬂﬂﬁﬂmﬂ‘i

= ofil:
en 1+l1 =.enlil}s

maa&nsmum'mmaﬂ

mv[1+l] = mvli};
o[i+l] = ofil;
en[i+l] = enl[i];

uli+1] = wlil;
v[i+1] = v[il;
3
} while (status==0);:
JIKKKKAKK KKK KKK LOoR KKK KKK KK KKK KKK KKK KK /
pve = o[0];
mve = mv[0];
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t = 0;
count = 0;
status = 0;
do {
=k + tsg
coilht = count + 1;
ul0] = inp:
en[0] = u[0] - olBl;
JRHAKKKKK 1AE FKKKKKKK /

er = er + fabs(en[0]);
JxxxRK%KKK Stop Cond.
if( t > maxdelaytime.

{ 3
SUMX = SUMY =WSb
for({ 1=0:1(3
A
} \
slope = ( _ "gf /i) am*sumxx ~ pow(sumx,2.0));
if( fabs(sl Clelfs

---._-—a—-...._

alse
if ¢ tﬂa*maxsteadyt

ﬂUEl’J‘VIEWIﬁWEI’]ﬂ‘i

status = 1:€

%ﬁﬂ«&ﬁﬁﬁﬁ&ﬂﬂﬂﬂmﬂ d

afl 0] = kp*en[0];
brf0] = bnfl] + an[O]*ts/tl,
cn[0] = (tfxen[1] + kp*td*(o[0]~o[3]~3.0*0[2]+3.0*o[1])
/(6. 0%(LF+ts))); '

mv[0] = an[0]+bn[0]+cn[0]+bias;
if(mv[0]>hilim)

my[0]=hilim;
if(mv[0]<lowlim)

mv[0]=lowlim;
JREKACKAOKKOK Process  KERKKICKKK /
v[0] = mv[0] + al1l*mv[1] + a[2]*mv[2] + bl1)*vi1]) + bi2]*v[2]};
o[0] = c[0]*v[0] + c[1]*xv[1] + c[21*v[2] + dl1l*o[1] + d(2]*o[2];
Jxkxxkkx Iteration KKK KK KKK



én[O];

anf1] =

bn[1] = bn[0];

enfl] = enfol:

for{is8:13233i~~)
{

mv[i+l] = mv[i];
ofi+1] = olil:
en[i+l] = en[i];
} "
for{iz2zizelsi~~)
{
mv[i+l] =
oli+l] =
en[i+1] =
ufi+1] =
v[i+1] =

3

T while (status
er = erxts;
return(er);

}
double isel( " }, e b ﬁi,;x* td,double eps)
{

extern double ts,
extern double

o Welglel

adytime,presentsv;

~extern double all,b gggl ,lowlim;
double | [[2 enl 107 ;
double ] —_

double 1 ;. :i‘ 08,811
double —% éil,

int ' ]

Jxxxkoocooooooood imitialize FRRRIOOKRRRRKRORKK /

wm:ﬂuﬂﬂﬂ8ﬂ§W81ﬂi

aus”

ﬁﬁaﬂnimumfmmaa

num = lO;
kp =-100/pb:
= 8.0
.tf td/n

for(iz0zic=1si+H)

mvli] =-v[i] = MVe;
ol[i] pPve: )
uli]l = presentsv/100;

M
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an(i] = anc;
bnli] = bnes
enlil] = che:
enli] = 0.0;

3

for(iz2;i¢(=3;i++)

{
mv[i] = v[i] = mvc;
ofi] = pvc;
uli] = presentsv/100;
en[i] = 0.0;

i

for(iz=4;i<=9;1i++)

{

/*********** Fi KKKk Kkok [/

do {
T =20 B8y
count = count
en[0] = uf0] -

JRXKXKKKKK Stop
if( count > 10 &&
{

sumx & gumx + x;

Flded] ‘mwmw gINT

Qsumxx = sUMXX + pow(x,2)

Q Wﬂﬁmmm@ﬂmaﬁow(sumx ,2. o).),

if ( fabs(en[0]) > eps )

1
if ( t >= 2*maxsteadytime )
status =1
3
else
status = };
3
else

F 4% z S*maxsteadytime )
status = 1;



144

Jxxxxkkxx Controller KKKKKKKK /
an[0] = kp*en[0];
bnl0] bnl1] + an(0]xts/ti;

i

(tfxen[1] + kp*td*(o[ojwo[SJ—S.0*0[2]+3.0*o[1])

/(6. 0%(tf+ts)));

mv[0] = an[O]+bn[0]+cn[0]+blas,

if(mv[0]>hilim)
mv[0]=hilim;

if(mv[0]<lowlim)
mv[0]=lowlim; ;

JREKKKKKK ESS KK KKK K

v[0] = mv[0] +7& s

o[0] = c[0]*v[@

Jxxxxxkxxk [ters

cn[0]

i

+ bl1]xv(1] + bl[2]*v[2];
+ dl1]*o[1] + d[2]*o[2];

an[1] = an[0}"
bn[1] = bn[0]z
cnll] = cn[ 09 4

for(i=8;i>=34

mv[i+l] =
o[it+l] =
en[i+l] =

} : ) ) el
foE(1=2;1>=0;1~~s (i {:Ji
mv[it+l] =
ofitl] &
enl 1+ 1Sy
uli+1 185
vli+1] _1_‘-

nv[ilymaiis

3 .
T while (stat- ~~0)

’**"‘*****ﬂ“lﬁ‘tl NIRRT

coi@ma\mfuumfmmaa

stats =

do. §
t =t + ts;
count = count *- 13
ufo] = inp;

enf0] = ulo0] - o[O}

aerr = en[0]¥100.0;

JRHKKKK KK 18F KKKKKKKK /.

er = er t err¥err;

JHRRARKAKRK Stop Cond. KKKKKKKK/

if( t > maxdelaytime & count > 10 )
i

sumx = sumy = sumxy = sumxx = 0.0;
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for{ i=0;3<=9: 144}
{
X = t=(ixts);
y = o[il;
sSumx = sumx + X;
sumy = sumy + y;
SUmMXyY = sumxy + XxXy;
sumxx = sumxx + pow(x,2);
1

slope = (num*sumxy

WoE

xsumy )/ (num*sumxx = pow(sumx,2.0));

f*******x Control

i el e
cn[0] = (f¥enl1] + Kp*tdx(of01=0eIMstoxol 2]+3.0%o[1])
A ""T lr‘
mv[0] = ar
if(mv[0]>hi !-m) T;
mv[ 0]=h 11m ;
if(mv[0]<low Lﬂi
U N3N 4IN7
v[0] mv[O]v+ ?[112?\:53 + arz“s*mvg E[ ﬁ’ﬁégﬁ Etggggggm;
YA Kb eh AT
M1l = bnlf0});

enfl] ; enl0];
for(i=g:ir=3i1==}
£
mvli+l] = mv[i];
ofitl} = ofi];
anli+l] = enl[i];
3
Porl{izZiysl;1i-)
( ‘
mv[i+1] = mv[i]l;
ofitl] = ol1}§



enli+l] =
uli+1]
v[i+l]

it 31

3

enfi];

ulils
widls

} while (status==z0);

er = er¥ts;
return(er);

)

double itae(double ti,dowhle pb,double td,double eps )

» %

extern double
extern double
extern double
double

double

double

double

int

/****************

8.0

f'or(;“‘é”ﬂ UYININTNYINT

= OMVCS

iﬁﬂmaﬁmmwmaﬂ

nbil = ane;

bn[i] = bne;
enf il =cne;
en(i] = 0.0;

1

for{iz2;i¢=3;31%+)

0 :
mv[i] = v[i] = mvcs
ofi] = pve;
ulil = presentsv/100;
en[i] = 0.0;

146
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for(i=4;ic=9;it+)
{
mv[i] = mvcs
o[i] = pve;
enfii] = 0.0;
3

inp = u[0] + step;

Jxxxxoceokx Find steady state of MY ] RKRKKKAKKKAK /

do {
+E B 4 s
count = count
en[0] = ul0]

JRRKEKKKK ST
if( count >

AUSINENINYINS
RININTUANIININY

if ( t > 3*maxsteadytime )
status = 1;

/xixx**x* Controller XXXkxxxxk/
an[0] = kp*en[0];
bn[0] = bn[1] + anl0]*ts/ti;
cnf0] = (tfxenl[1)] + kp¥tdk (o[ 0]~o[ 31-3.0%0[ 2]+3.0%o[1])
/(6. 0x(LtF+ts)));
mv[0] = an[0]+bn[0]+cn[0]+bias;
if(mv[0]>hilim)
mv[0]=hilim; E
if(mv[0]<lowlim) '

mv[0]=lowlim;
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/RKKAKKKK Process ¥XXXXXxxX/
vl0] = mv[0] + a[1)*mv[1] + a[2]*mv[2] + b[1]*v[1] + b[2]*v[2];
o[0] = c[0Ixv[0] + c[1]*v[1] + c[2]*v[2] + d[1]*o[1] + d[2]*0[2]
/¥RkxKXKK Tteration  Xk¥kkkkxk /
anl[1] = an[0];
bn(1] = bn[0];
cenfl] = enl0l;
for(i=8;i>=3;i~~)
{
mvli+l] =
ofitl] =
en[i+l] =
}

for(i=2;i>=0

{

mvi¥l] S
o[i+1]
en[1+1]
uli+l
v[i+1]

JRKHKK KKK A KKK KKK GO < [ ‘ KKK KK KKKKK /

ol 0];
mv[0];

pve
mve :
t:O; ; - py
count = 0: L = AN
status = 0; (.

gy £ ]

it

to=t ot ‘y.-‘
count = CO T i

uf0] = inpMe
7:&2] = u[o'].r [0];
e 1 imﬂﬂﬁﬁﬂqﬂﬁ
» s 1 O A maxdelaytlme & count > &0
ammg;mummma J
X = t~(i*ts):
v = olil:

sumx = sumx + X;
sumy = sumy + y: 1
SUmMXY = sumxy + xky;

sumxx = sumxx + pow(x,2);

3

slope = (num¥sumxy = sumxksumy)/(num¥sumxx - pow(sumx,2.0)):
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if( fabs(slope) < epps )

i
if ( fabs(enl0]) > eps )
L

i (T o= 2xpaxsteadytime )
status = 1;
3

else
status = 1;

3

alse

if{ £ 3 1__ e ““ﬂ
stat -

[/ HFHKKKK KK ContPo Kohe= 221
an([0] = kp*emffOl5;

bnf0] = bn[1l \

cnfo] = (tF¥CnLad ~\:\= o%o[ 21+3.0%0[ 1)
/(6 ¥C K\

W R H

mv[ 0] = an[ U]+
if(mvi0]>hild
myv[0]= 10
if(mv[0]<1lowl
mv[0]=1loWli
JRKAKKHK
v[0] = mv[O] ¢
o[0] = CE01*V['
JREAKAAK - 7
an[1] an[O], T 7
bn[1] = ba[0 -’**-‘ -
¢nl1] r‘L:--
for(l 83 y

'L

Pr
1 + bl11xv[1] + b[2]*v[2];
: *vrzj + di1)*o[1] + d[2]*ol2];

I oH i

my[ 1+l l mvLLi]s
o[i+l] = 0{1]

fmﬁﬁh5%HW§WUﬂﬂi

= mv[i]

QW%@QQ?& umfmma 4

} while (statuszzo);
er = er¥xts;
return(er);

3



double nonshoot(double ti,double pb,double td,double eps)
{

extern double ts,step,mvce spvc,anc, bnc cne;

extern double maxdelaytime, maxsteadytlme,presentsv-
extern double all,b[],c[],d[],hilinm, lowlim;

double ul4],mv[107,v[4], oElOJ en[lO]

double an[2], bn 2]l enfz]:

double ‘ 3,X,Y,N,epps

double sumxx , weight ;
int

JRKAKAK K KKK K KK KKK KKAKKK /

t = 0;
epps = 0.0001;
status = 0;

count = Q;
bias = 0.5;
er = 0.0z
num = 10;
Kp = 100/pb;
n = 8.0;

= td/n;

for(l Qzie= 1;i++)
5

mvli] = v[ [

ofi] = !{.
ufi] = rese TS
an[i] = anc; j
bnfi] = bne;

}ﬁﬂﬁ%ﬂqwﬂwswawni

for(l 25idx §“1++)

ﬂﬁ’}fﬂﬁﬂ‘imﬂﬁﬂmﬂaﬂ

presentsv/100:
en[1] 0.0;
for(1-4 1<=9;i+4)

£
mvii] = mve;
o[i] = pvc;
enfi] = 0.0;

3

inp = ul0] + step;

150
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/XXRFFAKKIKRK Find steady state of MV[] ¥kK¥KKKkkkkX /

do {
R A
count = count + 1;
en[0] = u[0] - o[0];
[XXXRAXKKK Stop Cond. ¥¥kkkxkk/
if( count > 10 && t > 3*maxdelaytime )
{

Sumx = sumy = sSuUmxy

{

3*‘\\\

slope i iy um*sumxx - pow(sumx,2.0)):
if( fab ’
{ A
s tf [« o

Fal
if ( fabslen ;fl

else -i
¢ > S*maX¢teady ime )

28I Jlﬂmw 4N

an[0] =Ykp*en[0]:

TR IRR N BN o

[0] = an[0]+bn[0]+cn[0]+bias;

if(mv[0]>hilim)

mv[0]=hilim;
if(mv[0]<lowlim)

mv[0]=lowlim;
JRACKHOKKOKRK Process  Xxxxxxkx/
v{0] = mv[0] + all]*mv(1] + a[2]*mv[2] + b[L1]l*v[1] + b[2]*v[2];
o[0] = c[0]*v[0] + c[1]*v[1] + C[21*VE2] + dl1]*o[1] + d[2]*of23
JRRRKKKKRK Tteration  RKKkkXkx/
an{1] = an[0];
bnl1] bn[O];
et} erfol:

1]
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for(i=8;i>=3;i~~)
{
myv[i+1] = mv[i];
o[i+1] = o[i];
en[i+l] = en[il;
3
for(i=2:i>=0si~~)
4
my[i+1] = mv[i];
o[i+1] = oli];
en[i+1] = en[i];
ufi+1] = ulil; o8
v[i+1] vli]%

it

} while (status==0

/***X************ ok oK KoKk K KOk K/

pve = ol0l:
mve = mv[0];
t =70:
count = 03
status = 0;
do {
A
count = count
uf0] = inp:
en[0] = u[0] - o[0]
JRAKKKAKK
if ( en[0].
weight #41000.0: R, &
else \ ~7F v
weight !ﬁ*. '.‘
er = er + tX Eis(e § TE¥Fabs (@Al 0]1);

/**mﬂ«u%l ANURIN tl'] 79

if( t >§haxdelaytime && count >

’QWQ&W?@JN%’T’W&HQH

£~ (1*ts)
olil:

33t

y
suUmX = sumx + x;
sumy = sumy +. y;
sumxy = sumxy + xXy;
sumxx = sumxx + pow(x,2);
¥
slope = (num¥sumxy - sumx*sumy)/(num*sumxx - pow(sumx,2.0));
if( fabs(slope) < epps )

if ( fabs(en[0]) > eps )
{



- vy[0] = mv[O .

153

if ( t >z 2*maxsteadytime )
status = 1;
¥
else
status = 1;

3

alse
if ( t > 3*maxsteadytime )
status = 1;

bnl0] ; bnl1] + a “:T::“ 
CHEOJ = - ’v is 0*0[23+3 0*0[11)
2 L)) :

JREKKKAKKK
2 bl1]*v[1] + b[2]*v[2];
o[0] = c[0]*v xvliz] + dl1l¥o[1] + dl2]*o[2];
Jxxxxkxxx [feratl

an[ 1] an[0]:
bn[1] = bnl0];
en[1] = en[0]; |
for(i=8;i>=3; 1—~)

£

3ode ot

mv[i+13y =

o[i+1¥s_or i

enl 1+1145
-u

for(l 23 1>-.,1——)

ﬁ; §afianinens

1] = ulil;

Mé\aﬁbmummmau

er = er*ts,
return(er);

3

clr(void)

{



_AH = 63
_AL = 25:
_CH = 03
Oz B
_DH = 24;
DL = 723
BH = 73
gen1nterrupt(0x10)

gotorc(0,0);

3

int gotorc ( int ro

{

_AH = 25

_BH = 03

_DH = row;

DL = colj

geninterrupt(0x1

i

writemem(int page,i "}gm,' ‘ “tribute,char *string)
{

register int offse fﬁ%ﬁ_;.';f col + col + row¥l60;

whlle(*st .nf;;;zi;=

pokeb(mon1t-~, O
pokeb(monitae, offset

}

} ﬂ‘UEl'J'VIH‘VIﬁWEI']ﬂ‘i

wrlteva(ln page, int row, int col, 1nt attrib, char *msqg,
‘¢

. ’QW']aﬂﬂimimemaﬂ

har buf[256];

va. Yist @ ap;

va_start (ap,msg);

vsprintf (buf,msg,ap);
writemem(page,row,col .attrib,buf);

}
int cattrib(int page,int row,int col,int lenght,int newattrib)

{

154
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register int offset=(page<<12)+col+col+row*160;
register o g A
offsettt;

for(iz0;i<lenght;i+t)
{
pokeb(monitor,offset,(char)newattrib);
offset+=2;
}

3
int getkey()

{

register int

_AH =03

gennterrupt(0 iy
c = _AX & OxOOFF 34
ifloz=0) . o= Ole 7,

return c;

i}

movup(int rowb,int rowe i =5 T % cole,int line,int attrib)
{ )

AH = 6

AL = line; 1

_CH = rowb; -

- CL = colb

_PH =

UEI’WIWI‘iWEﬂﬂ’i
BH =

gen1nterrupt(0x10),

g°'ama\1*mum'mmaﬂ

movdn(int rowb,int rowe,int colb,int cole,int llne,lnt attrib)

.

_AH = 63
AL = line;
“CH = rouwb;
SOk =colb;
_DH = rowe;
DL = cole;
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_BH = attrib;
geninterrupt(0x10);
gotorc(rowe-line+l ,colb);

3

int showcur{void)

{

_AH = 1;

_CH = 12

CL = 13:
geninterrupt(0x10
}

int hidecur(voi

{

_AH = 1;

_CH =147

~CL = 14

geninterrupt(0x10);

}

int select 1‘ ,int lenght,int step,
int num“?r)

{

iy EJLNEIWIWI?WH’]M’

int ro col;

mmnmumfmmaﬂ

col startcol;
cmvmmrwcdlth%wm@,
do {
p = getkey();
writemem(0,20,49,Normal,” )
- writemem(0,21,49,Normal,’ )
swltch(p)

%

wr wx

case HOME_KEY:

case PGUP_KEY: {
index = 1:
cattrib(0,row,col, lenght Highlight);
row = startrow;
cattrib(0, row,col, lenght ,Reverse);



break;
i;
case END_KEY:
case PGDN_KEY: {
index = number;
cattrib(0,row,col, lenght,Highlight);
row = startrow + (number—l)*step,
cattrib(0.row,col,lenght ,Reverse);
break;
1
case DOWN_KEY:

"'\'!,e/f ,Highlight);

indey ,
7 _,,M,\_. st J

ro pis
1T (=g > nu be'-

AN
\ .\“\

WG

case UP_KEH Al
atig 0, QWG lenght hlight);
ind@x-§; i '
row

‘V_' A d
mber-1)*step;

guﬁﬁ NENSNENS
AN
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default :

{ 2
writemem(0,20,49,Reverse,” Keypress Error !
writemem(0,21,49,ReverseBlink,” TRY AGAIN !
break; :
3

: ¥

1 while (row != 1000);

return(index);

}

i
8 &
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void logo( void)

{

int iz

JRAK KKK KKK KKK KKK LOGO FOK K KKK KKK KKK K KKKk /
clr();

cattrib(0,0,0,80,Reverse);
cattrib(0,1,0,80,Reversea
cattrib(0,2,0,80,Reverss
For(izg;i<=21;i++) —

cattrib(o,i,o; , Reverse )]
cattrib(0,1,64,18 4’? se ) :

cattrib(0,22,0,80.8
cattrib(0,23,0, 805 R
cattrib(0,24,0,80 5

writemem(0,6,24 ig PID Controller”):
writemem(0,9,39, Noghall, By

writemem(0,11,31 Norma P 4 ,-ya ),
writemem(0,13,305Noghall,  Maste! tn ent’ );

writemem(0Q, 14,28, ndl ,“Chulal , iversity” ):

writemem(0,17,20,Higilighis™ad .
writemem(0,19,28,Hig }?&5- ; 8 Chongchaikij®):
delay(5000); = -

1

vold

int

ﬂummmwmm
;.%;Emlaﬂn‘a'tuum'mmaﬂ

for(d=l;i¢=78;1++)

rltemem(o Bk Normal 8 F
writemem(0,0,79, Normal il [0 -
writemem(0,1,0, Normal N )
writemem(0,1,79,Normal, " ®");
writemem(0,2,0,Normal, “ﬂ“)
writemem(0,2,79, Normal,"ﬁ”);
for(isl;i<=78; 1++)

wrltemem(o 2,i,Normal,” 1" );
for(i=3:1¢=15; 1++)

{

writemem(0,1i,0.Normal, " );



writemem(0,i,79,Normal, " H" );
3

writemem(0,16,0,Normal, =" );
for{islsics78;31++)

writemem(0,16,i,Normal, " n");
writemem(0,16,39,Normal,” "d");
writemem(0,16,79,Normal, "u");
writemem(0,17,0,Normal, "&");
writemem(0,17,39,Normal, " #")
writemem(0,17,79,Normal, "t")
writemem(0,18,0,Nornmal,” &

for(i=1;ic¢=78;i++)
writemem(0,18,1
writemnem(0,18,39i

for(i=19;i< :23;W‘
{
writemen( 0,480,
writemem(0,1
writemem(

7

writemen(Q, 24,

writemem(0,
writemem(0, 24,
writemem(0,24,39
writemem(0,1,37,Highlig
writemem(0,17,15,Highl
writemem(0,17,52,High

o

steady.asm

)

,m?cligl small

A UBAYIHREINT

.data ¢ =

RINERIUYALININY

extrn _otimem:word 3
axtrn _ntimes:word 2
extrn _ntimem:word -
extrn _chanal:word s
extrn _point:word -
extrn _number:word :
extrn _num:word 2
extrn _interval:word :
extrn _errorcode:word

extrn _opt:word £
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, ammfm‘mm’mma 4

_steady
®

_begin
_adjust

* >
_nadjust

_atd
_inp
»

ﬂ 158 34

.code

pyUBLIC _steady
proc near

push bp-

push si

push di

mov _errorcode, Q0
nov ah 5 ZCh

int 21h =
mov Q01
mov
nov
mov
mov
no
int
mo
mov
mo ;
mov

mov
cmp

jne -
nov  bx,_ntimem
sub ‘ , otimem

nov
mov otlmeqﬂax

_number,0
mov dl,vnumber
cnp  di,_num

jne  _inp

mov errorcode OfffTh
pop  di

pop  si

pop  bp

ret

mov  count,Obh
mov  dx,0388h
mov  ax,_chanal
out dx ,aX

BNINYINT
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mov ax,1800h

push ax
mov bx,0800h
_agn 3 mov dx,0380h

wtl

AiX Z.'

bx :-"-

axt

ﬂﬁiﬁlﬁﬁfﬂlﬁw N3

call slopet%s

amﬁmﬁiuumwmaﬂ

1ast
pOp 81
“pop bp
ret
_steady endp
end’
iestmag.asm
dossag

.model small &
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_ntiiek
, i
h ] ,;/

t,

extrn
extrn
extrn
ext i i
extrn
axtr

extirn _slopetes:PROC 2
.data

count db Obh s
cond dw 0000h :
axtirn _otimes:word b
extrn otlmem word =
extrn ord .

Jz<€;f;
; f\.

ﬂ%@%?@%ﬁﬂﬂﬂﬂi

amﬁa&ﬂﬁmumwawﬂwaﬂ

_errorcode,00h
mov ah,2ch
int 21h
mov cx,0000h
mov il

moy  _otimem,Cx

mov cl,dh

mov  _otimes,cx
_bhegin MOV ah,2ch

int 21h

mov cx ,0000h
mov  cl,dl

mov  _ntimem,CX



_adjust
_nadjust
@
_atd
inp
[
_aan
_wtl
¥

mov
mov

cmp
jz

nov
mnov
sub
nov
add
cmp
jae
jmp
nov
sub
cmp

mov

l

moy

mov
out
mov
loop
mov
inc.
and
jnz
pop
sar
or
push

m
out P

¢l dh
ntimes cx

na Jusf
ax,_otlmem
bl,64h
bl,al
ax,_ntimem
al.bl
ax,_interval
_atd

begiil

ax, chanal

A ENINENT

dx, 038@h

ammaﬂﬁmm'mmaﬂ

al bh
dx,al
cx,0010h
_wtl
dx,038%h
al,dx
al,0lh
_anx

ax

ax,1
bx,ax

ax
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cmp count,O

je _ext

dec count

jmp  _agn
_anx T pop ax

sar ax,l1
XOor bx,ax
push ax

cmp count,0
j _ext
count

_ext

_last
_maxtime

PO j Si
.‘
ret

ﬂﬁﬁ’mﬂﬂ’iwmﬂ’i

QW'lﬁ\ﬂﬂ‘ifuﬂJiﬂ’l’JmﬂﬁEl

keepd ta.asm

dosseqg

;model small

extrn _slopetes:PROC §
.data

count db obh «© - :
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time dw 0000h 2
cond dw 0000h :
extrn _otimes:word :
axtrn _otimem:word .
extrn _ntimes:word 3
extrn _ntimem:word -
extrn _chanal:word 2
extrn _point:word z
extrn _number :word

ME W owE o wE oWy

_keepdata
m'i 3
icx OOOOh
otlmeg Ex
cl dl
mov _ntimem,cx
mov ol ,dh
mov _ntimes,cx
ocmp _otimes,cx
i _nadjust
_adjust s mov ax,_otimen
mov bl,64h

sub bl,al



mov ax,_ntimem

add al,bl

cmp ax,_interval

jae _atd

jmp  _begin
_nadjust T MoV bx,_rntimem

sub  bx,_otimem
cmp  bx,_interval
jb _bhegin

atd

_inp

agn

104 dl
mov al, bh
ut‘

- AIEENININT

qma;ﬁn;?%wmmmaﬂ

2ar ax,l

or bx,ax

push ax

cmp GOt 0

je _ext

dec count,

jmp  _agn
_anx 1 pop ax

sar ax,l
xor  bx,ax
push ax
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_ext

_last

_keepdata

output .asm

outp T

cmp
je

dec
jmp
pop
mov
mov
mov

call

ol

>eg

count ,0
_ext
count
-agn

ax

ax,bx
bx,_point
[bx+di],ax
_slopetes

mchl small

ﬂuﬂa’mﬂ'ﬂﬁw BNy
awwmmmmwmaa

proc
push
push
push
mov
mov
xor
shl
add
nov
out
inc

near

bp

si

di

bp,sp

dx, [bp+8]
dh,dh
dl, I

dx ,0380h
ax,[bp+10]
dx,al

dx
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mov al,ah
out dx,al
pop  di
pop  si
pop bp
ret
_output endp
end

AULINENININT
ARIAINTANNINGAE
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