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State space representation

Inverted pendulum

Let x,= 0 and x,= 0. Then:
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FIS Editar: FUZZYLOGIC — O
File Edit Wiew
FUZZNLOGIC
theta
/ [mamdani)
f
dtheta
FI= Marme: FUZEYLOGIC FIZ Type: mamdani
And method T o Current Yariable
Mame
2r methiod — > theta
L Type irpt
Irmplication T -
Range [-1.521.5]
Agorecation T -
Detuzzification centroid e Help Close

Updating Membetrship Function Editor
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Membership Function Editar FUZZYLOGIC — O x
File Edit View
EE Membership function plots nia palni 181
Hb NI:-.-1 N:S l: F'IS F'I:n-1 FB
20 1
s
theta f
dtheta
a T ] 1 ] ]
14 -1 05 1] 05 1 1.5
input wariakle "theta"
iCurrent Variable Current Membership Function (click an MF to zelect)
Name thets Mame ME;
Type input Te tritmf ol
Params [_2 A5 _-1]
Range [-1.51.5]
Display Range [-1.51.5] Help Close
Ready
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'NB':
‘NM":
'NS'":
VA
'PS":
'PM':
'PB':

-2

-1.5
-1

-0.5
0
0.5
1

-1.5  -1]
-1 -0.5]
-0.5 0]

0 0.5]
0.5 1]

1 1.5]
1.5 2]
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Memhership Function Editor FUZZYLOGIC - O X —
6)jliaJl
File Edit  View ) . . oy .
:\.@_\AJSL_\\JM\)\A@LA@\)JM
FIS Yariakles Metmberzhip function plots Al palnz 181 . C . .
I'-Ib I P | i | .7'_" I Ps | P | PE

éf | NB': [-8 8 -5.333]

05} . (NM':['S -5.333 '2667]

INS": [-5.333  -2.667 0]
= ‘7' [-2.667 0 2.667]
Currert Variable Currert Me:z::::j:;i:ezllilck o MF to select) | P S | : O 2. 6 6 7 5. 3 3 3 ]
Matre dtheta Maithie ME IPI\/I|: 2.667 5.333 8]
o PR [5.333 3 ]

Paramsz [-B -8 -5.333]
Range [-5 8]

Dizplay Range [-5 8] Help Cloze

Zelected variable "dtheta"
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tdembership Function Editar: FUZZYLOGIC - O X
File Edit  View
FIS Variakles Membership function plots mlak palks 181
Hb b S z PS P PE
T
theta f
dtheta
0 Lo ] 1 1 ]
-60 =40 -20 1] 20 a0 2]
output varishle "
Current Yariable Current Membership Function (click on MF to select)
Mame i hiame NE:
Type output Tipe trim v
Params [-B00 -E0 -40]
Range [-B0 6]
Display Range [-60 B0] Help Close

Zelected variable "1
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'NB':
‘NM":
'NS'":
VA
'PS":
'PM':
'PB':

Al dulual) cile gaaall
Leia JS _gial s A ol 5 A

-80
-60
-40
-20
0
20
40

-60
-40
-20
0
20
40
60

40]
-20]
0]

20
40
60
80
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Fule Editor FUZIYLOGIC

File Edit Wiew Options

: lual) aSadial) 2o g8

If theta is ME) and (dtheta is ME) then (f iz NE) (1)
I (theta is ME) and (dtheta is MW then (f iz ME) (1)
If (theta iz ME) and (ctheta is NS) then (f is NE) (1)
I (theta iz ME) and (ctheta is Z) then (f is NE (1)

If (theta iz ME) and (ctheta is PS) then (f is M) (1)
I (theta iz ME) and (ctheta is PM) then (f is NS (1)
If (theta iz ME) and (ctheta is PE) then (f is PS) (1)
I (theta iz MM) and (dtheta is NE) then (f is ME) (1)
I (theta iz MM) and (dtheta is MM then (f is ME) (1)
0. If (theta iz MM) and (dtheta is NS) then (f iz MM (1)

= 000 -] th B Ld R

If and
theta iz dtheta iz

|:| not |:| not
— Connection Meight:

{ Jor
@ and 1

Delete rule

Add rule | Change rule |

Then

fiz

FI= Mame: FILLZIYLOGEIC

Helg
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Fule Wiewer: FUE YL OGIC — | by
File Edit  Wiew Options
theta = 0 dtheta = 0 f=10
1 = ] = ] = |
2 = ] | I ] ]
1 = =
2 = % e —
B = s —
8 == - =
= et — e —
0 e -—— R —
11 e
12 = e —
13 =2 ] C————
14 e 1 L
12 ﬁ e e
18 a— P ———
17 ) | C -]
1 =i L =
I —
20 —— E——a—
21 _ — L ]
22 =
23 i i e —
= I ——
25
: — ==
i |
28 I L ) [ e
s ) —— = P —
AN = C T
IAPUE: (0,0 Flat paints: 44 Mowe: et | right | duwn| up

Opened system FUZZYLOGIT, 49 rules

Help | Cloze
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B surface Wiewer: FUZZYLOGIC O
File Edit View Options
X [input; theta e |0 (inpLt); dtheta e | L [output):
X gricls: 15 Y gricls: 15 EvalListe
Ref. Imput: Flot paints: |49 Help Close
Feady
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FIS

name

type
andWethod
lorMethod
idefuzzMethod
impMethod
aggMethod

[

&jliall

LILEE PSS et

Input
name

range

rules

antecedent

consequent

Inputl MFs
name

type
params

bl aUadl daly

output MFs
name

type
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a=newfis('Inverted Pendulum’); bl aUaill Jaés g 36 ] 81 Claglas
a=addvar(a,'input’,'Theta',[-1.5 1.5]); getfis(a) &
a=addmf(a,'input’,1,'NB',"trimf',[-1.5 -1.5 -1]); a Jsaidl 3 o aall el Jail) Jualds 38 ye
a=addvar(a,'input','dTheta’,[-8 8]); a=readfis('invp.fis')
a=addmf(a,'input',1,'NB',"trimf',[-8 -8 -5.33]); invp.fis <alall (e (luzall calall 3¢
a=addvar(a,'output’,'Force',[-60 60]); writefis(fismat,'filename’)
a=addmf(a,'output’,1,'NB','trimf',[-80 -60 -40]) (i g Jadall 8 Al bl Calal) Ladat

filename 4wl ala

rulelist=[1111 1;
12111;
13111;

a=addrule(a,rulelist);

force=evalfis([0.5 1], a)
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Cart & Pole
Dynamics

Farameters

FIS name:

{Far a file, use quotes and file extension, e.q., 'tipper.fiz')
—p ® - g [FUzZL0GIC' ]

(382 Ay yadl ALS (1S Lol il ABS ¢ yia 1 Ll il Jsha
Ol 0.1 Al 4y ) 3l

T Cart Pole {mask)
® Irverted Pendulum {cart & poled

Farameters

Initial Conditions (angle, angular welocity, cart position and cart welocity:
|| I[.1,0,0,0] |

Physical Specifications {pole length, pole mass, cart mass and gl
[1.0, 1, 2, 9.8] |
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GOOD LUCK ..
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