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 THE SILENT WOMAN
ONIKA ZGUSTOVA

Fortner replied as if he were a schoolteacher, explaining something
that everyone else already understood to a not very gifted student.

"Yes, | know Filippov's Theorem, of course," Fortner said, slowly,

disquising his impatience, "out if you look at this piece of research from 1958,

you wil realise that Filippov developed his theorem with just one

discontinuous surface, whereas you, in your article, employ three! This is why

| have some objections, at least of a formal nature, to your article
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Paper in A&T of 1971
1. Sliding mode equations: method of

equivalent control
2. Regularization method to confirm their

validity
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HO Introduction of Sliding Mode Control

LUNIVERSITY

V. Concept of Sliding Mode (Second order relay system )

X=u,
u=-u,sgn(s), s=cx+X, uyC:const

Upper semplane :

Lower semiplane :

A State trajectories are towards the line switching Ex6

A State trajectories cannot leave and belong to the switching$fie

AAfter sliding mode starts, further motion is governed bg=cx+%=0

s>0 - u=-uUy, - X=-U,
s<0 - u=u, - X=uy,
- sliding mode

In sliding mode,
the system motion is
(1) governed by 1st order

. sliding mode equation

equation (reduced order).
(2)dependi ng

plant dynamics.

onl vy



Sliding Mode Existence Conditions

Scalar Contral

S=0




First Steps, Late 50-s

Variable structure systems

» S.V. Emel'vanov,
Bethod  of designing
complex control

aleorithms  using  an
error and (bs first tirme-
dervative onls
A ORI et SO
Control, w.18. No.10,
19357 () Rissian).




OHIO

V. Concept of Sliding Mode ( Variable Structures System )

X—ax =u

u=-k|xsgn(), s=cx+X, a,k,c>0<

@ If s>0,x<0 or s<0,x>0 then X- ax=kx

@ If s>0,x>0 or s<0,x<0 then ¥X- ax=-kx

N
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@ X- ax=kx State planes of two unstable structures@ X- a

“5{

/).
=7

CX+X=0
X =- kx
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A c<d¢,,fthe state trajectories are towards the line switchingste

AState trajectories cannot leave and belong to the switching#0e : sliding mode
AAfter sliding mode starts, further motion is governed$ycx+ %=0 . sliding mode equation
) X

1).s>0,x<0 @S>O,X>O

¥ In sliding mode,
the system motion is
> (1) governed by 1st order
/w N equation (reduced order).

A (2)depending onl
on plant dynamics.
\\ /V\SZO or
\\ cx+X=0

<
s<0 x<0 ®s<0,x>0 ¢ CO

CX+X=0

State planes of Variable Structure System



-~ 8 SLIDING MODE CONTROL

Motion Equation

Order of the motio
equation is reduced

Motion equation of slidin
mode Is linear an
homogenous.

Sliding mode does n
depend on the pla
dynamics and i
determined by paramet

C selected by a designer



Canonical Space

(n-1)

X aXx"%a X"+ ..+a,x=bu+ft)

a i( t) and b(t) are unknown parameters

f(t) is disturbance

u+(xt) irs>0
u-(xt) ifs<o0

u*(x,t) 7( u—(x,t)
(n-1) (n-2)
n-

Control U = {

X

Sliding Mode Equation (n-1) (n-2)
does not depend X +C 1X +..+C X= 0
o

on parameters and
disturbances




Dubrovnik 1964
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