mnihszuunupuuisBnlFanuqumnihousesssuudiniiminunds

ﬂNEJ’JVIEJVIﬁWHWﬂ’i
qmmn‘mummmaa

111munuﬁmﬂumunuwmmiﬁﬂum"mnnﬂqn1ﬂmgﬂ;ﬂmﬂimmmumnww
a1 Inimnssmniena madninnisunioana
lnFiaInndy poanTaiunInnd
Tmsfinun 2539
ISBN 974-636-728-3

AvimsuoaiuRaInnds poasnssiunninede



FUZZY CONTROL FOR AN INVERTED PENDULUM SYSTEM

AUEINENTNYINS
RS TR

Department of Mechanical Engineering
Graduate School
Chulalongkorn University
Academic Year 1996
ISBN 974-636-728-5




viadoinoniined - mahszuuauguuuuilsdinldugumsihoaues
szuuduiiminunia
Taw wiw Twyad Smsdqalsnd

- = 1
MATH IMINTTUNTOIND

oo 389mAT19136 A3, Syad uasdseRuiAs

I/'

oo AMUANINAINOIRY
. s ar
NOUNNG AnFand gAdeE )
AMZNTTUNTTEDUINGTUN : |

.. UsEsunssums
" - -f -' &
A3.23NT DININT )
,# "‘J“ A L LA IET TR

AfThyaY uﬂﬁﬂﬁufﬁ’?]
i¥ |

ﬂ U El 'J N ‘ﬂ'ﬂj'}ﬁg P

(mqmﬂmmm A3 INOT VAT )
= o/

QRN T0IINTES

- NITUATT

(fumansingd as. Fulsnd guwiisie)




& wr ar - a ¥
ﬁuﬂﬁuﬂuuunﬂnmﬁnmuwmfmﬂ'lunmuﬁﬁmmﬁﬂquumﬁm

rayad SwoAalsmd - NSUTSEIDA AN s ldnwRnn e vz
AUUMINUNTY (FUZZY CONTROL FOR AN INVERTED PENDULUM STSTEM) 8.iitl3n

B 2 SAL AT AR uEYTIEUGRS L 72 W, ISBN 974-636-728-5

nﬁﬁﬁ'ﬂﬁnﬂunwﬁmﬂmﬁﬁmnmﬁuumﬁﬁ wssynAldissudimiinund

lavldneuiinaoiduirwan Tasszmawnnluns33eis 2 5= AR wAluLY lanSe was

WGIGR TS 2 TUUAILAN RTINS T e fwluﬂ‘mﬁqzu}u'::ﬂmnwaumuﬂﬁ
Ay AzAn lug i 1 VAU g ) P -S0%avA fiv 30 R AMNIAGIFA LAw

iiludufiges v 2 ssme lavSaaz lREAwANULIL AL

anninana Tl LA ERB A \ \ suuE Il Tasfinawin

na(Pole Placement) |

.\ jludrslaiviiu 21909 180 pwrn 14
AmABeNTs wAssdiTynlunrsrdbnddagins - s Wavanszmdudiwiinundeiig s iusn
Lissmmsadewiads Wosaniido@anagg i NI=UUE AN (uawmad , dindne, yiaiise
AN INaLaLT AR T L e A s lsianans win SsuuaIRaE i
e s -:- . '5 l- = & -

anstaid lususinegay 5 y apiiull neuminbinisawns

AWHLY  x Iulnnnmmﬁﬂ

ﬂ‘lJEl’JVlEWI?WEﬂﬂ‘i
’QW'WMT]?W AN Y

..............................................................................

andn .. Smansasusdnena,
UnisAnm ... 2539




-

o s R - ¢ R N )
WA “ﬂ'l.n.l““ﬂﬂﬂn1\'"]1“““5-"1!]1'""‘1ﬂuﬂlﬂﬂi“l“ﬂquﬂulﬁﬂ}

ne C615922 . MajOR MECHANICAL ENGINEERING

KEY WORD: puzzy CONTROL / INVERTED PENDULUM
| PATBOON JUMNONGVUTIROJ : FUZZY CONTROL FOR AN INVERTED PENDULUM
| SYSTEM. THESIS ADVISOR : ASSO. PROF. VIBOON SANGVERAPHUNSIRI,
IPh.D. 72 PP. ISBN 974-636-728-5

]

IFuzzy control techniques are implemented on an inverted pendulum
system. énth hybrid and fuzzy control schemes are studied and experimented.
The ccnt#olled motions are devided into 2 paths in both cases. The first
path is nonlinear control which covers the motion (8) range between 150
degrees énd 150 degrees measured form the lowest position of the pendulum
arm. Both hybrid and fuzzy control schemes have the same fuzzy control
algorithm which used for swingingytheé béndulum arm from lowest position
(6=0) to;® within +30 degree fof ; Ltion (6=180). The second path
is approximated with a linea# Wer the range between 150
degrees to 210 degrees refap St position of the pendulum
arm. For|the second path ’ apsable feedback control base
on the pole placement contrade#®-yused for feshybrid control scheme. For
the fuzz¥ control scheme, bowl atiie atE fitEglled by fuzzy algorithms.

|

|The result from g
very similar. Less than .
pendulum arm can be achivg
difficulties because of £
the motor shaft, gearbé
mechanical defects cause
in the v?rtical plane. The

rescluti¢n of the X-axis g
|

wcontrol schemes shown

tical control for the

of the cart has some

= as the alignment among

%‘- ‘city of the sling. These
ondof the inverted Pendulum
N%w be improved as the

AULINENINYINS
MIAN TN INYINY

~
MAIN.... IFI055e3a9ng a1uﬁa§&ﬂﬁm...u__@_l'”‘. Lﬁ":‘?ﬁﬁ;— /
/ ,

= - al - S ) T /(/
TN MINTIATONOA................  DIGHOTOD 1T TSN O ’“"ff‘}-

Al
=t A - /V
- |
Unsinw._2sag mads¥as0sinSaviiy




Ananssuls=mna

Ineninug nunummq n*:a'lﬂ'lﬁ'ﬁ"mmmﬂumamuuﬁuwamﬂﬂnﬂmmhu
yanausnfiszdosvendadoulas uitil g 1mas. Wl uadssRugAs 0191587
Ineninug qfamu'lﬁ'ﬂ‘;ium'rurm..nmﬂnu‘lﬂﬂ'um~u1ﬁ"nu1un~1ﬁ1’r‘nﬁﬁmuma 9 lums

TuudAnana 1mnwwmunn 18 A aiua IO awsudude

Malsziaigi e Tifhuienaes was.

o .., - i X
VBURIITIAAINIALT Y VN 13 35 o e umiiitonsail

qnw‘Iﬂﬁuun wi’nunuwm

ﬂUEJ’JVIEIVI?WH’Iﬂ’i
amaﬁﬂsmumwmaﬂ




UNAAUDNTHVINY oo
UNAABDATHITINY oo
ARANT SIS EMIA i,

11 LV TE R —

unh

4. 3EUUNIA

5. MINAfDIIA:

6. apuaniinang
VFTBEMNTY cosisicimiciing
MIAKLIN

MINHUIN N s

MAHUIN Y .z

MARUIN A .

NIARUIN D ... b

USETARIRY oo

FJI U Ej‘ "3 ﬂﬂW{Wﬂlqﬂﬁ .
AU INYAE

18
38

i 47

58
60

61

68
70



MSUYNIN

2.1 Vwdwn T e e R s e S s e P o 0

2.2 (WATTYBUYA (CHP S crrrerienierrsoeoeeeeeecnssessessesseesssesse e 6

3 Hedalupiy scuve . WA g 8
4 W ugiiun T st T
25 WaHaa lugiamm e

SRR T T et o s 10
7 madumeiianduilag

o= a'a

2.8 MINBUWI LIS
2.9 nlivuhoumad

31 uuuiIADIvndTEY i Fra AN b s Tl

33 sruumuguDlyddg
3.4 Membership Function QGRS
3.5 Membership Furi n___________! e 7 . |
3.6 Membership Funeuds ..
3.7 Membership Fum:t' UDAYUDIA UM Pendulum 2]
3.8 Membership um:uﬂn‘ﬂ.u..ﬂﬂ i B2
9 ok umm‘mwmm
3.10 mmngnu Mo EE ... . 23

s wﬂﬁ’}ﬂ*&ﬂ%ﬁu NWI’J ‘VIEJ’]@ EJ

312 F'I'III. UQHHENH"IPI'H"‘}H'IHNHH TP "

3.13 M919A 1904 output 0 input A14 9 f'i'u e L S e I
3.14 output 4819 process | P, |
3.15 output Y84 process 2 OSSN b |

3.16 output Y04 process 3 A S s e st she s e hss R b b n et sbns e srennnnsnerenns. DB




M3UYNIN (AD)

U
30T output YDA Process 4 .oeceervnereececieriaesseossessess

3.18 WHBIVAYDY outpUt 39U oo

3.19 WAFIAATINUOL output ....... %
3.20 Block Diagram 403 fuzay J,
3.21 A¥AAATINVD outg -
3.22 szuumufguuu I
3.23 u53AM 9 1y pen@lilug |
4.1 ITUUNIURUUUTIRTY
4.2 Membership Funcyéf v
4.3 Membership Functiog®n
4.4 Membership Function 493

4.5 Membership Function U8

4.6 Block Diﬂgl’ﬂ.ﬂ.’l Vo4 '-;E_;::; o e

4.7 Block Diagram L

AULINENINYINT

AN TUAMINAE

\/ /.
/r ab kel acem:;nt]



	ปกภาษาไทย
	ปกภาษาอังกฤษ
	หน้าอนุมัติ
	บทคัดย่อภาษาไทย
	บทคัดย่อภาษาอังกฤษ
	กิตติกรรมประกาศ
	สารบัญ

