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. . e The Systems menu (F1) contains all the
nasislosnanicaltata ooTajotner| |
2L (A,B,C L 1L

functions to build the model, using state-
space or transfer function and to perform
conversions from one representation to
another, even from continuous time to
discrete time model.

ss2tf(A,B,C,D,iu)

~1Fz-1 F: | F9 VFe-V Fa-1roais | : : _ -1
;ﬂm T AT Gives transfer function W(_s)—C(sI-A) B+D
a: from state-space X=Ax+Bu :
gf y =Cx +Du, relating to input iu (it works
0: on MIMO systems, but only one input at
Input: (1 | time)
Delay: [0 | o . s
CEnter=oK__ Delay < is the Time Delay e
AZO07—2005 Loreto |

tf2ss(SYS)
Toatilehem|Tracelhedrar|riathlor ol anls: Convert transfer funct_ion SYS in the state-
P e o s space representation X =Ax+Bu,
¢ Transfer Function to State Space ) y =Cx +Du, using the observability
Wis: | ] H
canonical form.
Enter=0K__> : : )
—— S Delay t is the Time Delay ™
ChuGPL 2005 |oreto Parisi
CET PEGAUTO FUNC
tf(NUM,DEN)
ot peamracareraspratorapan. | | Caloulates transfer function, where NUM
7 Transrer Fonction and DEN are LIST _of coefficients _of
Nura: numerator’s and denominator’s polynomial:
g:;‘;y[ - ] NUM={bo,bs,...,bn}, DEN={ap,ay,...a,}, SO
Please insert cocfficients as LIST bosn + blsn'l + ...+ bn
|\ CERter=oK__> ) W(s)=—= T :
&S tas " +..ta,
Delay v is the Time Delay e™

tf(SYS)
Toatilehem|Tracelhedrar|riathlor ol anls: Calculates transfer function from a rational
PR _ . expression in s
T E— lﬁm"”" e Delay v is the Time Delay e
Delay: |0 |
. CEnter=0K 3 CESC=CANCEL 3/
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2ero-Fole~-Gain Transfer Function

2¢ros:
Foles:

Gain: [ ]
Delay: |0 |
Flease insert values as LIST
\ CEnter=0K p ESC=CANCEL 2/

zpk(Z,P,G)

Calculates transfer function W(s) in the
zeros-poles-gain representation, where Z, P
are LIST of zeros of numerator and
denominator (poles), while G is NUM and
represents constant gain K.

Control’s Toolbox v.1.16

author: Francesco Orabona

E-mail: bremen79@infinito.it
Home:http://web.genie.it/utenti/b/bremen79/

Continuous to Discrete Time Model
Wis): | |
Sampling time: | |

Method HE >
Samplind time with tconst(d 7 No >

Sque WA(Z) as W(Z) T No >
\ CEnterzOK ESC=CANCEL 3/

c2d(SYS,T)

Converts continuous time model SYS to the
discrete time model, using sample time 1.
and different methods: HE (Linear Hold
Equivalence), TU (Bilinear Tustin), BE
(Bilinear Backward Eulero), FE (Bilinear
Forward Eulero). Can wuse function
tconst(SYS) to determinate sample time T..
Use function sampler(A,B,T;) to use ZOH
method. Can save the resulting discrete time
model Wd(z) as current discrete transfer
function W(z).

Discrete to Continuous Time Model

Sampling time: | |

Method TU
Samplind time with tconst(d 7 No >

Sque Wds) as W(s) T No 3
\ CEnterzOK ESC=CANCEL 3/

|§2@@2-2@@5 Loreto Parisi
CE1 DEGAUTO FUNC

d2c(SYS,Te)

Converts discrete time model SYS (in z) to
the continuous time model, using sample
time T, and different methods: HE (Linear
Hold Equivalence), TU (Bilinear Tustin),
BE (Bilinear Backward Eulero), FE
(Bilinear Forward Eulero).Can use function
tconst(SYS) to determinate sample time T..
Can save the resulting continuous time
model Wd(s) as current continuous transfer
function W(s).

The CST Reference Guide 1° Edition Gnu GPL 2002-2005 Loreto Parisi 7
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Fev
amm-.%l
1:

PZMa Y
damp(SVS)
dcgaindsys)
ain{sys)
const.(SYS)
tmax (A
¢peak(SVS)

.
03'\10‘»0\-&‘-01

The Analysis menu (F2) contains all the
tools to analyze the model you have
created with Systems’ tools. You can
also analyze different models, using
different SYS at time.

This will not change current transfer
function.

Fir| Fer| FZ F4 FSr| Fo= |Fre# i
Tools|Zoam|Trace|Redrarh|Math|Draw|Fen):-:

ﬁ R T N e il e N e BN |
: Charackeriskic Folenemial
H:
. Enksr=0k £ ESC=CAMCEL 3
o LN Ry
EAO0Z—200% Loreto Parisi
CET I DEG AUTO FLUMC

poly(A)

This function calculates characteristic
polynomial of matrix A, as p(s)=|sl-A|,
where || is determinat of a matrix.

Fir| Fer| FZ F4 FSr| Fo= |Fre# i
Tools|Zoam|Trace|Redrarh|Math|Draw|Fen):-:

ﬁ R T N e il e N e BN |
: Folks and 2erFas of HiL

kdi50: | |
L Enter=OE A E_ESC=CAMCEL 2
e L N

EAO0Z—200% Loreto Parisi

CET I DEG AUTO FUMC

pzmap(SYS)

This function calculates poles and zeros
of given transfer function SYS, where
poles are zeros of denominator of SYS.

Fir| Fer| FZ F4 FSr| Fo= |Fre# i
Tools|2oam|Tracg|Redrarh|Math|Draw|Fen):-:

ﬁ o e T N B ol o T e BN |
" Hatural freausncy and dareind of Hish

kisx: | ]
£ Entsr=0kK A E EFC=CAMCEL 2

2 C0 2 =200 =to Parisi

L
CET I DEG AUTO FUMC

damp(SYS)
Calculate natural frequencies wq, and
damping factors Gy, for transfer function

SYS, where o=+, +w,? and
a

Th=—

b for eigenvalue A, = ap, + jo,.
nh

Fir| Fer| FZ F4 FSr| Fo= |Fre# i
Tools|2oam|Tracg|Redrarh|Math|Draw|Fen):-:

ﬁ o e T N B ol o T e BN |

- D.C. Gain oF KI5

kisx: | ]
£ Entsr=0kK A E EFC=CAMCEL 2

2 C0 2 =200 =to Parisi

L
CET I DEG AUTO FUMC

dcgain(SYS)
Calculates d.c. gain G for transfer
function SYS, as G=limg_, ;W(9).

s—0
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Fir| Fer| FZ F4 FSr| Fo= |Fre# i

Tools|Zoam|Trace|Redrarh|Math|Draw|Fen):-:

ﬁ R T N e il e N e BN |
: Conskant Gain of g

kdi50: | |
L Enter=OE A E_ESC=CAMCEL 2
e L N

EAO0Z—200% Loreto Parisi

CET I DEG AUTO FUMC

gain(SYS)

Calculates constant gain K for transfer
function SYS, as K=limg_,,s®~™W (9,
where ny and mg are multiplicity of zero
roots for denominator and numerator.

Fir| Fer| FZ F4 FSr| Fo= |Fre# i
Tools|Zoam|Tracg|Redrarh|Math|Dr aw|F¢nf:-

ﬁ oI T N e ol o T o N |
© Sarelind kire and kire conskanks

kdi50: | |

"\.': Enksr=0k A £ ESC=CAMCEL 3

o LB
(WG = oreto Parisg
CET I DEG AUTO FLUMC

tconst(SYS)
Calculates sample time T, and time

1
constants T;, T, and Ty, where tj= - T

|
T = —i and T = Z—JT while T.=

Oh Wh
O.lmin{ri y Th, Th}.

peak(SYS)

ToiTs|2bom|Tr ace|fesr arh|Fath|br gt anl This function uses a proprietary
y e e numerical algorithm
_ Resunance Peak and freauency - to calculate resonance peak M,=max
Wis:: [ | = _
CEnter=OK___» c_EZC=CANCEL M((D_)' where M(w) |W(S) |_5-Jw and
B e I relating frequency f;, which is
M(27tf)=M.
EAO0Z—2003 Laoreto Parisi
CET I DEG AUTO FUHC
tmmax(A)

Fir| Fer| FZ F4 FSr| Fo= |Fre# i

Tools|Zoam|Trace|Redrarh|Math|Draw|Fen):-:

Calculates maximum time constant for
characteristic polynomial of matrix A, in

. Mas time constant continuous or discrete time, where Tma =
R:
) . 1
Tirg? ConbinaUas + 1 1
| e min(_mAy (continuous time) and
1 . .
B2E02-2003 Loreto Parizi Tmax = minGiA) (discrete time).
CET I DEG AUTO FLUMC mln( i
margin(SYS)
Calculates Mag and Phase Margins.
TooTe|2oem|Trace|kedrash|Miath|o aw|Fen: Kn=1/ | W(iwm) | (Mag Margin)
— . H - _ o
' Ma3 and Phase Mardin ™ Om: £ W(I(Dm)_ 180
e ] dm= 180°- | ¢¢| (Phase Margin)
Delay: |0 | . H —
,_<Enter=0K__» CESCZCANCEL 3 ) . |W(I(DC) |—1
o= £ W(im,) (Critical Phase)
1T 1= Pm/wc*7/180° (Critical Time

Constant)
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Fiv | F2~

] F3 lFSvI Fov |FPA %

Toolsj2oom|Trace RQSI’OPh Math|Draw|Pen):

L

4 Feedback Control System

Wiy | ]

-

Delay: [0

L) B0 yeed”{ 010

(%31

C ESCSCANCEL >_/

\ CEnter=OK 2

DEGAUTO

fl.m

feedback(sys)

Performs the analysis and design of the
closed loop control system of process
SYS.

Delay v is the Time Delay e™. Please see
Feedback Control Systems section.
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Dynamics
The Dynamics menu (F3) contains
558 A ok oo okver] |

functions concerning dynamics of system
tr1n(H B,C,D,ud> for i . S -
: ] 1nMod s %o Uy o or input, output and linearization of a non-

=11
’b°gﬁféffg 205y linear model, frequency analysis with Bode

: SYS ist di
zgtggggvs) and Nyquist diagrams and Root Locus yet.

tpstep(SYS)
tgsteplw_1C¢t))

trim(A,B,C,D,up)

s : This function calculates the steady state Xo,
= Sready'shote baramsters relating to input uo for state-space
B X=AXx+Bu, y=Cx+Du.
[
H
Input: | |
' E_Enktsr =0k A £ EZC=CAMCEL 3 )
EAO0Z—2003 Laoreto Parisi
CET I DEG AUTO FLUMC

linmod(f,y,X,u,Xo,Uo)
This function calculates linear model for

[r Tincar model ot 000 xj non—l_inear model assignfd in terms of input
Shate caw: | ] equations f, such as f={fi(x,u),...,fa(x,u)}
:::::'il:::j || || and output equations 'y, such as
Dutput vars: | | y={y1(X,u),...yn(X,u)}, relating to constant
ii’:‘:i’::iﬁ‘:i*ufi}#:r' input up and steady state Xo. The jacobian
Eualutate? Tes¥ matrixes can be evalutated in X, ug and the
| P natac N state-space can be saved, or can be
3T WGWIDEGAUTD  FUNC calculated in a symbolic way, before being
evalutated.
bodex(SYS)

This program, made by 92BROTHERS,

plots Bode diagrams of phase and
- Bodeit u.2.2.3 by SZERNTHERS magnitude and offers several tools to work
kLs: with the plottoed diagrams.

DeTaw: [0
& min: [AUTO
o max: [AUTO

UL

| _ BodeX v.2.2.3

> CEETTANGEL > Copyright © 2000 92BROTHERS
32— 2 CI oreto Parisi Email: 92brothers@infinito.it
CET I DEG AUTO FUMNC

Home: http://www.92brothers.net/
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Fiv| F2v| F3 FY FS~ | Fo~ |F?
Tools|2oom|Trace|Redraph|Math|Draw|Fen|:-

$i

[

O O M T O O 1

4 NYQUIST DIAGRAM

\gntu':m( -

S -

N

Wiy : | ]
ESC=CANCEL > )/

nyquist(SYS)
Plots Nyquist diagram of SYS

Control Toolbox v1.16

Author: Francesco Orabona

E-mail: bremen79@infinito.it
Home:http://web.genie.it/utenti/b/bremen79/

Fiv| F2v| F3 FY FS~ | Fo~ |F?
Tools|2oom|Trace|Redraph|Math|Draw|Fen|:-

$i

- Koot Locus

Wis): | ]

\

Min Gain: |

Max Gain: |

Step: |
\ CEnter=OK 5

ESC=CANCEL 3/

rlocus(SYS)

Plots the Root Locus of SYS

Max, min gain are the extremes of the gain
list.

Porting for CST: Loreto Parisi

Control Toolbox v1.16

Author: Francesco Orabona

E-mail: bremen79@infinito.it
Home:http://web.genie.it/utenti/b/bremen79/

Fiv| F2v| F3 FY FS~ | Fo~ |F?
Tools|2oom|Trace|Redraph|Math|Draw|Fen|:-

$i

4 Step Response

W)k | ]

-

Amplitude U: |1

Delay: |0
\ CEnterzOK 5

LY 0]0yead”010 oreto M3
(%34 PEGAUTO

ESC=CANCEL 2

step(SYS)

This tool calculates the step response for
SYS, as

U*w.1(t) = LY (W(s)U/s), with amplitude U.
Needs the tool LZT to perform symbolic
calculation of Laplace direct and inverse
transformation.

LZT r7

Author: Jiri Bazant

Email: georger@razdva.cz

Home: http://www.razdva.cz/georger/

Step Response Parameters

Wisy: | ]

woick):

Delay: |0

w.i with step()? NO>

Amplitude U: |1 ]

\ CEnter=OK b ESC=CANCEL 3/
Ly 0] 0)yeeydn]0 oreto Parisi
CSY DEGAUTO FUNC

pstep(SYS)

Calculates characteristic parameter of step
response for transfer function SYS, such as
Te, Ta, Ts, Tp and s. Step response w_y(t) can
be specified or calculated with step(SYS).
Needs the tool LZT to perform symbolic
calculation of Laplace direct and inverse
transformation.

The CST Reference Guide 1° Edition Gnu GPL 2002-2005 Loreto Parisi
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FSv | Fov |FP+%:

Fiv| F2v| F3 FY
Toolsj2oom|Trace|Redraph|Math|Draw|Fen):-

VN

-~

Step Response Diadram

Step Response: [ ]

Calculate parameters? NO»

gstep(w_1(t))

This tool plots the step response w_1(t)
calculated with step(SYS) or specified
directly. Can use pstep(SYS) to evalutate
w_1(t) around its typical parameters.

 Enter=0K h ] CESC=CANCEL »
L0y 40]8 oreto Fa
3T DEGAUTO FUNC
Notes.

1. About pstep(SYS). Calculates time domain parameters of the step response for
transfer function SYS, such as T, T,, Ts, Tp and s, where T, is the Elongation Time,
T, is the Raise Time, T; is the Delay Time and s is the elongation.

The CST Reference Guide 1° Edition Gnu GPL 2002-2005 Loreto Parisi 13
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Data

_)

:w l(t)
tState Space
S m) |
tzWCi e
tmaglsys, nld
=phase<s¢s 00)

Fir  faed { Fé~ | 1}
SPS(QMS ﬁnows-s Dyhd H{ Data Other

The Data menu (F4) gives access to current
transfer function W(e)', its discrete model
Wd(e), the step response w-1(¢), the current
state space and magnitude and phase of
W(e).

According to current Time Domain
Settings (see Other menu)

W(s) [W(2)]

enifaniopralls fghan s o aanfiie on i

ST L W W Displays the current transfer function. SYS
Transfer Function refers to it in all calculations of current
»Delay=0 session of CST, once you’ve calculated it
P(s)= with one of the tools of Systems menu.

1
s+1
%31 DEGAUTO FUNC  [I0Hd

Wd(z) [Wd(s)]

- Fir- F3v| e B $aie

The discrete transfer function Wd(z)

ERE (AR e DA (RGN e i DE o

Step Response

Transfer Function [Wd(s)], obtained by ¢c2d(SYS),Tc)
rid(z)= [d2c(SYS,Tc)] using the current transfer
1 function W(s) [W(2)] or by
z+1. sampler(A,B,Tc) using the current state
space.
31 DEGAUTO FUNC  [ITH3
w_1(t) [w_1(K)]
SER PR L A RLCR IR L Shows the current step response obtained

with step(SYS).

Tit| fos [FEV].i%v | is Tii-
s o feriiavaliy i fodans [ Saafine i i

*State Space
A=
-1
B=
1

31 DEGAUTO FUNC  [Hd

p_1Ct)
1-¢
31 DEGAUTO FUNC  [Hd
State Space

It displays the current state space, as defined
from one of tools of System menu.

The CST Reference Guide 1° Edition Gnu GPL 2002-2005 Loreto Parisi 14
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, [ W)/
ToaTs|2oam|Tr ace ke 3r aph|Math|paw|f anf: Displays magnitude of transfer function
P T W(e) in Laplace domain ( for W(s) ) and
(Masnitude ) even in domain Z (for W(z) ).
Mes):
\ CERter=0K__> < ESC=CANCEL >
S <
£LW(w)
Tos s |2oom|Trace|kedraph|Hath|or aw|Fanf-: Displays phase of transfer function W(s) in
— — “ Laplace domain (for W(s) ) and even in
Delay: [0 |
| CEnter=0K__» ESC=CANCEL >
mag(SYS,wo)
Tos s |2oom|Trace|kedraph|Hath|or aw|Fanl:: Calculates magnitude of SYS in Laplace
=N domain ( for W(s)) and even in domain Z
4 Ma3dnitude in o0 ™ .
wo: |
\ CEnterz0K__> ESC=CANCEL >
Cy0l0ysed4n]n oreto H3
CST DEGAUTO FUNC
phase(SYS,wo)
ToaTs|2oam|Tr ace ke 3r aph|Math|paw|f anf: Calculates phase of SYS in Laplace domain
=N for W(s)) and even in domain Z (for W(z
' Phase in w0 ) ( It.()iadee doma (fo (2)
P e | ), relating to wo.
wo: |
\ CEnterz0K__> ESC=CANCEL >
Cy0l0ysed4n]n oreto H3
CST DEGAUTO FUNC
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Tools

The Tools menu (F5) offers several useful
functions to complete the analysis of the
model you’re working and to give more
ggmugﬁs(cm detailed information about it. Moreover
g=;ggg?g<§'~)’5 G2 presents different tools for discrete systems
7ieigenvi(A) and finite state systems.
Slspectre(Al
/= ato Pari
CET u;gmum FUNC
cpoles(Cx)
TooTs|2oem|Trace|hedr ash|Piathor au|Fan- It calculates zeros of polinomyal given as
A LIST of coefficients, Cx.
4 Poles
Cx:
F1ease insert CocfFfricients as LIST
\ ESCECANCEL
/= oreto H3
CET PEGAUTO FUNC
polyz2s(Cx)
TooTs|2oem|Trace|hedr ash|Piathor au|Fan- This tool calculates the continuous
- T ey P polynom!al q(s), relatlng_ to dlscre_te
o polynomial p(z), assigned in terms of its
Routh No>» ici i
N N o cusiRcists s LIET coefficients LIST, Cx, using the formula
> GERED) | o9 = (5-1)"PE) sa
=1
/= oreto H3
CET PEGAUTO FUNC
band(SYS)
Tortelzbam|Trace|hedrarh|Mathorawlfan: This function uses a numerical algorithm
A N and several preexistent formulas to calculate
 BondwidthofWizmh) bandwith of system with transfer function
Wes): | ' SYS. It calculates f;, fs, where B=[f;,fs], f
Enter=0K ) . Iy 1S Ih1s]y r
\ St TN (resonance frequency ) and M, ( resonance
peak).
/= oreto H3
CET PEGAUTO FUNC
routh(Cx)
Toote|2oom|Trace|kedr ash|Math|oras|Fan: It calculates the Routh matrix for
— polynomial assigned with its coefficients
Routh Matrix of p(s)
= LIST, Cx.
Flease insert CcocFfricients as LIST
\ ESCECANCEL
/= oreto H3
CET PEGAUTO FUNC
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Fiv| F2v| F3 FSv | Fov |FP+%:
70015 2oom|Trace RQSI’O?h Math|Draw|Fen|:-

L
4 Eouth Criterion R

Wiy | ]

Farameter:

\ <ESC=CANCEL >
R2002-2005 | oreto Pa

731 DEGAUTO —  FUNC

routhc(Cx)

Applies Routh Criterion to parametric W(s)
to obtain Routh conditions using the
specified parameter.

Fiv| F2v| F3 FSv | Fov |[FPo%:
Tools|2oom|Trace RQSI’O?h Math|Draw|Fen|:-

4 Delay Pade Approximation ™

order: [ |
Delay: [0
Saque W(s)?T No»

\ CEnter=OK 2 ESC=CANCEL >/
Ly 0] 0)eedd0]0 oreto M3
(%31 DEGAUTO FUNC

pade(n,)

Calculates the delay Padé approximation.
Resulting delay transfer function can be
saved as the current continuous transfer
function W(s).

Tools|Zoam|Trace|Redrarh|Math|Draw|Fen):-:

Fir| Fer| FZ F4 FSr| Fo= |Fre# i

ﬁ R T N e il e N e BN |
: Eidenualuss and ¢idenugckors
H:
. Enksr=0k £ ESC=CAMCEL 3
o LN Ry
EAO0Z—200% Loreto Parisi
CET I DEG AUTO FLUMC

eingev(A)
It calculates eigenvalues and eigenvectors of
matrix A.

Tools|2oam|Tracg|Redrarh|Math|Draw|Fen):-:

Fir| Fer| FZ F4 FSr| Fo= |Fre# i

* Speckral Decomposition of makFix R

A |
Tirg Continuous #

v E_Enktsr=Ok

t ESC=CHMCEL 3/

2 C0 2 =200 =to Parisi

L
CET I DEG AUTO FUMC

spectre(A)

This  tool calculates the  spectral
decomposition of matrix A, even in the
continuous ( €™ ) and in the discrete time (
A* ), relating to real eigenvalues and
complex eigenvalues.

bl e e Sen S o S IELTE
Hold Equivalence
B |
Samplind Time: | |

Samplind Timg with tconst(d 7 No 3
Saue WA(Z)? No»

\ CEnter=OK b ESC=CANCEL 3/
LR 0 yeed”{ 8]0 oreto Parisi
(%31 DEGAUTO FUNC

sampler(A,B,T)

This function performs the discrete time
conversion of continuous time model with
state-space X = Ax +Bu at sample time T,
using the ZOH (Zero Order Hold) method.
It permits to use sample time T, calculated
with function tconst(SYS) for current
transfer function SYS. It can save the
resulting discrete transfer function Wd(z).
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Fiv| F2v| F3 FY FSv | Fov |FP+%:
Tools|2Zoom|Trace|Redraph|Math|Draw|Fen):-

L
4 Folynomial ko Cocfficients R

Foly: | ]

var: |

\ CEnterzOK ESC=CANCEL )/
CSY DEGAUTO FUNC

poly2cof(expr,var)
Gives the LIST of coefficients of the
polynomial given in expr in the variable var.

Control’s Toolbox v.1.16

Author: Francesco Orabona

E-mail: bremen79@infinito.it
Home:http://web.genie.it/utenti/b/bremen79/

: Eooks ko polenomial )

Rooks: | |
Insert Fooks as LIZT

v, & Enksr=0OK ESC=CAMCEL )

EAO0Z—2003 Laoreto Parisi

CET I DEG AUTO FUMC

rts2poly(roots)
Builds the polynomial with roots assigned
as LIST.

Author: Chadd L. Easterday
Email: easterday@mindspring.com

Fiv| F2v| F3 FY FSv | Fov |FP+%:
Tools|2Zoom|Trace|Redraph|Math|Draw|Fen):-

L
4 Larlace Transformation R

Foed: | ]

Sque a5 WI)T No»

\ ESCZCANCEL
AZO02-200 oreto P
CST DEGAUTO FUNC

laplace(f(t))

Performs Laplace Transformation of f(t)
Needs the tool LZT to perform symbolic
calculation.

LZT r7

Author: Jiri Bazant

Email: georger@razdva.cz

Home: http://www.razdva.cz/georger/

Fiv| F2v| F3 FY FSv | Fov |FP+%:
Tools|2Zoom|Trace|Redraph|Math|Draw|Fen):-

(1-\' O O Al T O O 1
(" lnuerse Laplace Transformation \

Fes: [ ]
\ CEnterzOK 3 ESC=CANCEL )
R -

LY 0]0yead”010 oreto M3

CST DEGAUTO FUNC

ilaplace(F(s))

Performs Inverse Laplace Transformation of
F(s). Needs the tool LZT to perform
symbolic calculation.

LZT r7

Author: Jiri Bazant

Email: georger@razdva.cz

Home: http://www.razdva.cz/georger/

Fiv| F2v| F3 FY FSv | Fov |FP+%:
Tools|2Zoom|Trace|Redraph|Math|Draw|Fen):-

L
4 2¢ta Transformation R

Fokd: [ ]

Sque a5 WIZ)T No >

\ ESCZCANCEL
AZO02-200 oreto P
CST DEGAUTO FUNC

zeta(f(k))

Performs Zeta Transformation of f(k)

Needs the tool LZT to perform symbolic
calculation.

LZT r7

Author: Jiri Bazant

Email: georger@razdva.cz

Home: http://www.razdva.cz/georger/
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izeta(F(2))
50 A SN O G W Performs Inverse Zeta Transformation of
0“:‘? e F(z). Needs the tool LZT to perform
4 “Inverse Zet:Tr;:-s:olrn.:oti':nn — SymbOIIC calculation.
Fiz): [ ]
\ CERter=0K__> <ESC=CANCEL >/ LZT r7
R Author: Jiri Bazant
A2007-2005 | oreto Parieci Email: georger@razdva.cz
s DEGAUTD  FUNC Home: http://www.razdva.cz/georger/
Notes.
! About spectre(A)

The spectral decomposition of matrix A is

i T
e = S uettvl + N (Upg W )eaht( Co.swht Snopt v (continuous)
; | th ha ho7E | —sinapt CoswhthVhbTJ

" v cosd k sing k(v T\
o R P Kl SO, hotha o (discrete
;q | hZ( ha  Unb)On L_smehk cosHthkvhbTJ ( )

relating to real w eigenvalues A; and 2v complex eigenvalues Ay
=ap * jo, = ,ohei“gh and the relating eigenvector u; and Up=Una%Unp.
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Other

Fev F3v
Svstcms Analvsis|bynamics

Control System Toolbox for TI-89 — The CST Reference Guide 1% Edition

The Other menu (F6) gives tools to
manage files, the current working
session, the Settings, to access to on-line
help tool with help(), some information
about CST, and the way to exit CST.

[l T
rdl Lodd Session

Fress Entgr bo 1oad a 5augd 5e55ion. H

v, B EREsr=0OK EXC=CAMCEL A,

EAO0Z—2003 Laoreto Parisi

CET I EAD AUTO FUMC

Quick Load

Loads the current working session (i.e.
transfer functions W(s) and W(z),State
space, w_1(t), Tc, step response
parameters,etc.) previously saved. It
overwrites all the existing values for the
current session. Be careful.

fﬁ -0 BT DO |
FaUg SEE5inn ‘“'.
PrtssEnttrtosuutcurrentstsmon
Ent-ar' [ £ ESC=CAMCEL
L ]
(WG = oreto Parisg
CET I KAl AUTO FLUMLC

Quick Save

Saves the current working session (i.e.
transfer functions W(s) and W(z),State
space, w_1(t), Tc, step response
parameters,etc.).

Fiv| Fev[F3
Load|Saue|Exit
CONTROL
SYSTEM
TOOLBORX
1.3
E2002-200 oreto Pz
31 DEGAUTO FUNC

File...

The File toolbox gives access to the File
& Session Management. Here you can
load and save the current working
session, the State Space, the Transfer
Function, the Step Response and bode
diagram obtained with bodex(SYS).
There are three menus Load, Save and
Exit. Exit menu (F3) brings to the
previous toolbox.
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Fiv| F2v| F3 FY FSv | Fov |[FPo%:
Tools|2oom|Trace|Redraph|Math|Draw|Fen):-

4 Settinds ™y

|

(‘ Timg Domain......... [Continuousks
Display Didits...... FLOAT 13

Settings

It permits to modify some settings of the
calculator, such as the display digits, the
angle, the format of results and to switch
the current Time Domain: Continuous to
work with continuous time model W(s)
or Discrete to work with discrete time
model W(z) in the same working
session.

Fiv Fev F3v |F4~| FSv | FB+
SvstemsAnalysis|bynamics|Data|Tools|0ther

CONTROL

SYSTEM
TOOLBORX
HELP
1.3
FZ2002-200 oreto Pari
CSY DEGAUTO FUNC

help()
Starts the help tool. To get help, simply

choose a function from one of the menus
and you’ll get some information about it.

PCurrent Felease
ri.: May 2005
pContacts
Torgto.parisiatiscaliit

PCST Support 2 Updrades
http://web.tiscaliit/loretoparisihome

B2002-2005 Loreto Farisi.

CEnter=0K 3 <ESC=CANCEL >

About

Gives the current version of CST for TI-
89, the way to contact the author and to
obtain support and upgrades.

Fiv| F2v| F3 FY FSv | Fov |FP+%:
Tools|2Zoom|Trace|Redraph|Math|Draw|Fen):-

P
Control Svstem Toolbox L

Current s¢ssion not squed.
Exit without squin3d?

Enter=0K < ESCCANCEL >

Exit

To close Control System Toolbox for TlI-
89. AIll previous settings of the
calculator will be restored. Prompts for
non-saved working session.
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File

Fiv| F2~|F2
Load|Sque|Exit
CONTROL
SYSTEM
TOOLBORX
1.3
R0 )" {0]0 oreto H3
CET PEGAUTO FUNC

Control System Toolbox for TI-89 — The CST Reference Guide 1% Edition

The File toolbox gives access to the
File & Session Management. Here you
can load and save the current working
session, the State Space, the Transfer
Function, the Step Response and bode
diagram obtained with bodex(SYYS).
There are three menus Load, Save and
Exit. Exit menu (F3) brings to the
previous toolbox.

e Sp ]
nzfer Function
F Response
e diagram

Load

The Load menu (F1) permits to load the
current working session, the State Space,
Transfer Function, Step Responde and
bode diagrams from the specified path.

[l -0 BT DO |
Loddd S&55ian

il
LfressEnterto1¢ud a 5augd Session.

EntzF=OE ESC=CRNCEL
— Tl o

EAO0Z—200% Loreto Parisi

CET I EAD AUTO FUMC

Load Session

Loads the current working session (i.e.
transfer functions W(s) and W(z),State
space, w_1(t), Tc, step response
parameters,etc.) previously saved. It
overwrites all the existing values for the
current session. Be careful.

Lodd Skake Space

o9T

[1H
Fath: | |
Fleass sFeciFy absoluks Fakh,

Enter=0F EZC=CAMCEL
WA Coreto Fari=i

l-__F:I.--- Fer] F Y FEr] FE-|FP#5}

CET I DEG AUTO FUMC

Load State Space

To load state space matrixes A,B,C,D
from specified path. Please use absolute
path. For example, if your dynamic
matrix A is stored in main as dyn, you
have to input dyn in A input field and
main as path. All matrixes should be in
the same path.

Fu E
- Lodd Transfer Funckion
s

Fath: | |
Fltass sFecifFy absaluks Fakh.
e Enter=OE ESL=CAMLEL

EZ2O02 Loreto FParisi

CET I DEG AUTO FUMC

Load Transfer Function
Permits to load Transfer Function from
specified path.
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Fix| FeEr| FZ F4 FE
Tools|Zoam|Trace|Redrarh|Math|Draw|Fen):-:

| Far |Fr-#i

- Load Step ResSEonst "y

STEF namg: |

Fath: |

Entsr=0k

Flease SPeciFy absaluts pakh.

202 Loreto FParisi

ESC=CAMCEL

CET I DEG AUTO

FUMC

Load Step Response
Permits to load the Step Response from
specified path.

Fir| Fer| FZ F4

Tools|2oam|Tracg|Redrarh|Math|Draw|Fen):-:

FSr| Fo= |Fre# i

Marig:

- Load Eodg diadram

Fath: |

 CEntsr=OE

Fl¢ass sPecife absoluks path.

|
ESCSCAMCEL

CET I EAD AUTO

EAO0Z—2003 Laoreto Parisi

FUMC

Load Bode diagram

This tools permits to load a picture
stored in CST folder. It’s aid is in
displaying Bode plots, created with
bodex() first, and estimating the
diagrams in a assigned frequency wy.

1o

: e _Spa
JiTransfer
4iS5tep Response

'5,% 1 L= -}

Ce ]
Function

CET EAD AUTO

EAO0Z—2003 Laoreto Parisi

= LT

wl. 2.3

FUMC

Save

The Save menu (F2) permits to save the
current working session, the State Space,
Transfer Function, Step Responde into a
specified path.

Fir| Fer| FZ

F4
Tools|2oam|Tracg|Redrarh|Math|Draw|Fen):-:

FSr| Fo= |Fre# i

I'T'I C 0 K T R 0 |

0L — i
CET I EAD AUTO

SaUsg SeESian
Fress Enkglr bo Saus CUFFenk Se55ion.

Enter=0F ESC=CAMCEL
e L.

Save session

Saves the current working session (i.e.
transfer functions W(s) and W(z),State
space, w_1(t), Tc, step response
parameters,etc.).

A nane:

E narne:

C name:

D namg:

Fath: |

c Enter=0K A

EZ2O02 Loreto FParisi

E EFC=CAMCEL 2

CET I DEG AUTO

FUMC

Save State Space.
Permits to save current State Space into
the specified path, using given names.
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- Save Transfer Function.
S I LT N S ML P | To save current transfer function into the
specified path, using given name. The

- Saue TFansfer Funckion "y
T ] current SYS results from Data menu
Fath: [ | (F4).

Fleass SpeciFe absoluts path.

Enter=OK ESC=CAMCEL

E2002 Loreto Parisi

CET I DEG AUTO FUMC

- Save Step Response.

ToiTs|2bom|Tr ace|fesr arh|Fath|br gt anl To save currrent step response into the

- T —— specified path, using give name. The
STEF mame [ ] current step results from Data menu
Fath: [ | (F4).

Fleass speciFy absoluke Fakh.

\ KEnter=OE__

Ry

EZ2O02 Loreto FParisi
3T BCE DEG ALTO FUNE
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Controller

+

The Controller menu (F1) is intented to design and
tuning the control system.

Fiv| F2v| F3 FSv | Fov |FP+%:
70015 2oom|Trace RQSI’OPh Math|Draw|Fen|:-

P

L

Controller Desidn
‘ PChoose Controller
Ris) MTRITE>
CEnter=0K e ESC=CANCEL
L

LISE € AND > T0 OPEN CHOICES

The Controller Design wizard will guide you throught
the full design of the network’s controller. First step is
to choose the network structure from the following
types: Custom (i.e. user defined), P, PI, PD, PID, Lead,
Lag and Lead-Lag networks.

Fiv| F2v| F3 FSv | Fov |FP+%:
70015 2oom|Trace RQSI’OPh Math|Draw|Fen|:-

m S O M T o O
4 Custor Network

ks | ]

\ CEnterzOK 3 ESC=CANCEL )
R -

(%31 DEGAUTO FUNC

Custom Network
Defines your own custom network’s controller R(s).

Fiv| F2v| F3 FY FSv | Fov |FP+%:
Tools|2Zoom|Trace|Redraph|Math|Draw|Fen):-

m S O M T o O
< F Controller

Kp:
\ CEnterzOK 3 ESC=CANCEL .l

S

(%31 DEGAUTO FUNC

P Controller
Defines a proportional controller R(s) = Kp.

Fiv| F2v| F3 FSv | Fov |FP+%:
70015 2oom|Trace RQSI’OPh Math|Draw|Fen|:-

4 Pl Controller
Kp:

Ki: |

Tit |
\gnter':nl( p

ESC=CANCEL 2

(%31 DEGAUTO FUNC

PI Controller
Defines a PI controller R(s) as you give Kp and Ki or
Kp and Ti:

K,os+K

R (9= o= =k, 08

Ts

where T, =—
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Fiv| F2v| F3 FY FSv | Fov |FP+%:
Tools|2oom|Trace|Redraph|Math|Draw|Fen|:-

4 FD Controller ;

Kp:
Kd:
T4:
Qnter:nK 2 ESCSCANCEL > )/

CST DEGAUTO FUNC

PD Controller
Defines a PD controller R(s) as you give Kp and Kd or
Kp and Td:

Rop(9) =Kp +Kps=Kp (1+Ty9)

where T, Ky
KP

FID Controller

Kp:

Ki: |

Kd: |

Tie |

Td: |

N: |

Enter=0K__>»
CST PEGAUTO FUNC

PID Controller
Defines a standard PID controller as you give Kp, Ki,
Kd or Kp, Ti, Td:

K. & +K,s+K
Rop(8) =— SP -=Kp

or a real PID controller specifing N:

Ruo(§ =K, +1 0+ 25 =Ky (L -+

TT,8"+Ts+1
Ts

TD

s 1+TDs
N

S)

1+ —P-s
KoN

Fiv| F2v| F3 FY FSv | Fov |[FPo%:
Tools|2oom|Trace|Redraph|Math|Draw|Fen|:-

CONTROL
EM

Direct Design

Defines a Lead, Lag or Lead-lag network directly from
transfer function’s gain ug, time constant T and o
parameter.

BOX
.3
CET DEGAUTO FUNC
Lead Network
Toatelzbim|reaceresrarnatn|ovanran | | DEFINES @ lead network R(s) as you give the gain g,
4 Lead Network time constant T and parameter o:

wk: 1+ TS
T | R(S) = ug
w: | 1+ aTS
Please set RE> 0,150, 0<0<d Must be:
Enter=0K__ > ’
= 4 uz >0T>00<a<1
s = = Usually, a=0.1and T=—
wC
Lag Network
el e e | | Defines a lag network R(s) as you give the gain s,
a La3 Network time constant T and parameter o
wk: 1+ TS
T | R(S) = ug
w: | 1+ aTS
Please set REZ0,T50, 2l Must be:
\ CEnter=0K > < ESCZCANCEL 3/ i
U, >0T>00>1

Usually, T >i (T :E)

We Wc
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v Fzvl Fz | FY4 | FSv]| Fhv Fods:: )
L¢ad-Lad Network

Te:
Flease set mR>0,Ti>wi2v2>T2>0

\ ESC=CANCEL

+ = =

Lead-Lag Network
Defines a lead-lag network R(s) as you give the gain
ugr, and time constants vy, tz, T1, To:

(1+ 7,5)(1+ 7,9)
R —_—
Shit 1+ T9(1+ T,9
Must be:

ug >0T >7,=7,>T,>0

Usually, TT, = 7,7,7, > — >T,
Wc

Fiv| F2v| F3 FY FSv | Fov |FP+%:
Tools|2Zoom|Trace|Redraph|Math|Draw|Fen):-

CONTROL

(%31

Nichols Design

Defines a Lead, Lag or Lead-lag network using
Nichols’s standard networks parameters wrt, 1/a at wo.
In most cases wo will be the critical frequency wc.

Fiv| F2v| F3 FY FSv | Fov |[FPo%:
Tools|2oom|Trace|Redraph|Math|Draw|Fen):-

4 Lead Network
WL
10w |
w: |

\gnter':nl( )

ESC=CANCEL 2

Lead Network
Defines a Lead network using Nichols’s standard
networks parameters wt, 1/a at wo.

1+st
1+ sar

R(s) =

Fiv| F2v| F3 FY FSv | Fov |FP+%:
Tools|2Zoom|Trace|Redraph|Math|Draw|Fen):-

4 La3d Network
WL

10w |

w: |

\gnter':nl( p

ESC=CANCEL 2

CST DEGAUTO FUNC

Lag Network
Defines a Lag network using Nichols’s standard
networks parameters wt, 1/a. at wo.

1+ sar

R(s) =
(5 1+st

L¢ad-Lad Network

PLead
el |
10w |
PLa3
oz |
1rwe: |

CEnter=0K b

C ESC=CANC

Lead-Lag Network

Defines a Lead-Lag network using Nichols’s standard
networks parameters wti, 1/ay for the lead and wry,
1/a,, for the lag network at frequency wo.

1+st, 1+sa,rt,
1+sar, 1+st,

R(s) =
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Controller Tunind

Gisx: | ]

Delay: |0 |

PChoose Tunind Method
Tunind FE 2ic3er-Nichols >

Controller Tuning

The Controller Tuning wizard will guide you through
the tuning of the network’s controller R(s) for the
given process G(s) and its delay. First choose the
tuning method from ones avaiable: Feedback Ziegler-
Nichols, Feedforward Ziegler-Nichols, Optimal

\SEnterIR_ <ESCEGNELY/ | Control, Predictive Control and Adaptive Filtering.
Feedback Ziegler-Nichols
LR L Es TremaenhimmlorinltZli# ] | Uses the Closed Loop Ziegler-Nichols method to tune
' Feedback Ziedler-Nichols 5| | the controller for the feedback network. Choose the
bComraTier desidered structure for R(s) — P, Pl or PID. Only for
PID Tuning futo > PIDs, choose the assignment method for gain and
\ém}lmx - / phase margins (Auto, assign Gain Margin or assign
Phase Margin) and the parameter N if you wish to use
ﬁnuﬁEL_ZELELiLQn%LQ_EanisL a real PID controller, instead of a standard PID
LUSE € AND > TO OFEN CHOIC

controller.

i Feedforward 2iedler-Nichols :

PGa
TS
T:
w:

L0 4

Feedforward Ziegler-Nichols

Uses the Open Loop Ziegler-Nichols method to tune
the controller for the approximate process (obtained
from the step response using the areas method)

R pa G, (s = ———e™. Choose the structure (P, PI or PID)
Pl tunin[s Aute > l 1+Ts
PO N for R(s) and for PlIs only the assignment method for the
CEnter=0K___» ¢ ESC=CANCEL » . . .
':w 2 - phase margin (Auto, assign Phase Margin).
Optimal Control
4 Dptiral Control q | Uses optimization methods to tune the controller R(s):
ke kats ISE (Integral Square Error), ISTE (Integral Square
T Time Error) and IST?E (Integral Square Time? Error).
Rl Kp, Tiand Td are defined by a table as follows:
PController a1 b T b
o N [ [ Ke==20"T =——— T, =a,T0”
+b,0
CEnter=ok__ > u a+Dh,
Smith Predictive Control
v T TR T ~j | Used to tune network’s controllers for processes with
b postive real zeros or time delays. The process G(S) is
+(5): _ +
N-(s): N(IN(S) s

posx: |
Delay: [0

Sque G(5) No»
PUs¢ Controller
R(s) Custom >

ESCCANCEL
731 DEGAUTD — FUNC

given as G(s) = . The predictor P(s) and

D(s)
the network transfer function L’(s) for the given
N'(9) o] N-ON'(-9)
N*(-9) D(s)

controller R(s) are P(s) = (1—

and L'(9) = (G(3) + P(9)R(S).
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Fiv| F2v| F3 FY FSv | Fov |FP+%:
Tools|2Zoom|Trace|Redraph|Math|Draw|Fen):-

P

Adaptivg Filterind

Adaptive Filtering

Uses a pre-filtering technique (compensation of input
signal) to improve static and dynamic behaviour. You
have to choose the structure for the compensator C(s).
We suppose you have defined it as a controller
(custom, lead, lag or lead-lag) yet.

Tit| fos [FEV]i%v | iS Tii-

sonifarioavali i fota o ghanfredn
PI Controller
PR{s)=
LB05-(s+2.1)
s

R DEGAUTO FUNC  [Hd

Custom, P, PI, PD, PID, Lead, Lag, Lead-Lag

Shows the controller defined for that structure. Note
that you have to choose the controller first to perform
the analysis, but it’s possible to define (design or
tuning) more controllers, then choose one of them as
the current R(s).
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The Network menu (F2) permits to design
and analyse the control system, calculating
gain and phase margins, and the network
transfer functions.

: Network Desidn :

PProc
R oo E—
Delay: |0

Use Nong»
pController
ROCs) Nong>
R(s) Custom >

ESC=CANCEL

Network Design
Define the process G(s) and its delay, the
controllers Ro(s) and R(s).

: Network Desidn :

PProcess

GUs): [5+10)/(5"2+4.k5425.) |
Delay: [0

e
rocsL 23FCs) |

R(s) Custor >

ESC=CANCEL

Network Design

Use the inner loop transfer function F(s) as
G(s) in the unstable processes control
systems. Now you can tune the controller
against the inner closed loop transfer
function. See notes for more informations.

: Network Desidn :

PProcess

GUs): [5+10)/(5"2+4.k5425.) |
Delay: [0

Network Design

Choose the controller Ry(s) between
custom, proportional, lead or lag structures.
Generally, use it to satisfy static
requirements.

ESC=CANCEL ;

Network Design

Choose the controller R(s) between all
structures avaiable to satisfy dynamic
requirements.
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LR T EEAd R A il
R (ANt DA (RGN el St E o

Calculating...
rLis)=

5. (s +2.1)(= +10.)
s2.(s2+=+100.)

L(s)
The network tranfer function

L(s) = R(9G(s)

Calculating...

%31 DEGAUTD FUNC  [I0Hd
F(s)
SCH IS L Al LA I L O The network transfer function

Calculating...

YFiso= F(9= _RG(
S.:(s+2.1)(s+ 16; 1+ R(9)G(9)
(s2+.421-5+104.) (52 +.5
R3i DEGAUTO FUNC  [ITH3
S(s)
SCH I L Al L I L O The network transfer function

Calculating...
PR(sI=

PS(s)= S(S) = 1 _
s2(s2+5+100., 1+ R(5)G(9)
(s2+.421-5+104.)(s2+.5
R3i DEGAUTO FUNC  [Z0Hd
E— Q(s)
SCH I L Al L I L O The network transfer function

R(s)

Calculating...
PMisd=

S.-(s+2.1) (s + 1C
v
(s2+.421-5+104.) (52 +.5

R DEGAUTO FUNC  [Hd

The network transfer function

M(s) = G()S(s)

QA =————=F(9G(9 " =R(9(9
005 5-(s+2.1) (5242, 1+ R(9G(9)
(s2+.421-5+104.)(s2+.5
ST DEGAUTD FUNC IR
R RO B3 G R T M(s)
LSO ER RN DR ELE TR EF P DT
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Analysis
SCR IR L A L L oW Performs an analysis of the defined control
Phase Margin system, calculating the Gain and the Phase
»$m=33.2° margins.
raoc=1.1 rad-ss
»4c=-147.°
P1C=.528 s
R3i DEGAUTO FUNC  [Z0Hd
Notes.

About Network Design.

1. When G(s) is such an unstable process, we’ll use a block model with a inner

control loop, like the block diagram below.

Ra(s)

Ri(s) —>»| G(9) —>

And we’ll tune Ry(s) to stabilize G(s) and Rx(s) against F(s) = _R(G(S) to satisfy

1+ R(9G(9)

given requirements. To do so, first design Ry(s) as usual. When the inner closed loop
is stable, you can design R»(s) choosing in Network Design Use F(s) as new G(S)

from the drop down menu.
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Fiv FZv | Fé~ |
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The Output menu (F3) permits to perform
a time domain analisys of the closed loop
system against inputs, noises and measure
noise.

"Network Inputs

Finput

riey: F |
PNoise

dced: [0 |
PMeas 158

nitd: h

.\gntenuk .

]
ESCZCANCEL )/

+ = =

Inputs

To set the input r(t), noise inputs d(t) and
d*(t), and measure noise input n(t).

To set a step input of amplitude K use K
for r(t). To set a sinusoidal measure noise,
use sin(wt) as n(t).

Tiv]. . fo- iEv].ivv] FS
sonifariiaval i fedan [praminl

»Time Response
.379-(.285)Y sin(4.51 ¢ + 3P

R EAD AUTO FUNC IFAUSE]

yr(t), yd(t),yn(t)

The output y time response against input
r(t), noise input d(t) and measure noise
input n(t).

Fiv| F2v| F3 FY FS | F&v [F?
Tools|2oom|Trace|Redraph|DatajMath|Exit

(%31 AR AUTO FUNC

ur(t), ud(t), un(t)

The control variable u time response
against input r(t), noise input d(t) and
measure noise input n(t).

Fiv| F2v| F3 FY FS | F&v [F?
Tools|2oom|Trace|Redraph|DatajMath|Exit

[\
VARV

EAD AUTO

er(t), ed(t), en(t)

The error e=r-y time response against input
r(t), noise input d(t) and measure noise
input n(t).
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Notes.
About Output menu.
1. We assume a Closed Loop Control System block model like that below.

d*(t) d(t)
r(t) e(t) u(t) /l\ y(t)
(B—» K@) G(s) D >

e

2. We assume the following transfer functions.

Y| [F(9 S5 -F(9| RS
U(9|=[Q() -Q(s) -Q(9)||D(s)
E(9| [S(9 -S(9 F(9] [N(9

where

F(9=_KOGO

1+ K(9G(9)
1

1+ K(9G(9)'
K(s)

1+K(9G(s)'

SOE
Qs) =

and Y*(s)=M(s)D*(s) where M(s)=G(s) S(s).
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Data

7 — e The Data menu (F3) shows detailed
ControTler|NetuorkigidToo 1 0ther informations about the control system.

e; esponse
SYSTEM
TOOLBORX

1.3

Margins
SO PSP Shows the Gain and Phase margins of the
Phase Maragin control system.
=33, 2°
roc=1.1 rad-/s
»4c=-147.°
r1c=.528 =
[R31 DEGAUTO FINC IPAUSE ]
Tools

The Tools menu (F4) permits you to
Ty perform a detailed analysis of transfer
S Eanap Lo function SYS. You need to choose the
Jidamp(SYs)

:aain(eve) current transfer fuction SYS first.
i tconst (SYS)H

FZv

Fiv F3v
Controller|Network|DataRETAHOther

padeln, 1)
routh(Cx)
drouthc(SYS, u)

A SRR A

3
S
6
Ird
=)
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Other
— The Other menu (F3) shows some help,
COhtYO“QY Network|bata TOO]S Other Info and permlts tO eXIt the program
Quick Load
TR T T T Loads the current working session (i.e.
Toolsjgeom|Trace]hedrarhjtiathjOr awlPen}. transfer functions of process, network and
(1 L oW Tooo | controllers, calculated margins, etc.)
previously saved. It overwrites all the
Fress Enber bo Toad usuutdstsmon.H s .
existing values for the current session. Be
e e careful.
EAO0Z—2003 Laoreto Parisi
CET I EADb AUTO FUHC
Quick Save
RGN E | Saves the current working session (i.e.
TooTs|Zoom|Trace|fiedr aphjMath{iraw)Pen): . transfer functions of process, network and
(1 C0WT e A | controllers, calculated margins, etc.).
FaUg SEELinn
Fress Enker o Saug CUFFEnk Se55i0n.
. AL .
EAO0Z—2003 Laoreto Parisi
CET I EADb AUTO FUHC
Help
T AER MR T Shows some help.
Tools|2oom|Trace|kRedraph|Math|Draw|PFen|:-
o e e
-
Not quaiable vet.
C Enter=0K 2
o
SnuGPL 2005 | to Parizi
[CST ECEOEGAUTO FUNC
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Fiv| F2v| F3 FY FSv | Fov |FP+%:
Tools|2oom|Trace|Redraph|Math|Draw|Fen):-

Feedback Control Systems
D&sidn and Tunind of Control Systems

pCurrent Release
ri.0

GnuGPL 2005 Loreto Farisi

Enter=0K 3 ESCZCANCEL

CS] ECEOCECHUTO FUNC

About
Shows some info.

Fiv| F2v| F3 FY FSv | Fov |[FPo%:
Tools|2oom|Trace|Redraph|Math|Draw|Fen):-

P
Feedback Control Svstems L

Current s¢ssion not squed.
Exit without squin3d?

Enter=0K 3 ESC=CANCEL >

Exit
Exit the program. Unsaved session will be
losed.
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