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LOI CAM DOAN

T61 xin cam doan: ludn &n “Nghién ctru cai tién bg diéu khién sir dung
dai s6 gia tir cho do1 tugng phi tuyén” 1a cong trinh nghién ctru ctia ri€éng to1

dugc hoan thanh dudi sy chi bao tan tinh cua hai thay giao huéng dan.

Cac két qua nghién ctru trong ludn 4n 13 trung thuc, mdt phan duoc
cong bd trén cac tap chi khoa hoc chuyén nganh véi su dong ¥ ciia cac dong

tac gia, phan con lai chua dugc ai cong bo trong bat ky cong trinh nao khéc.

Thai Nguyén, ngay thdang nam 2014

Tac gid luan an

Ngo Kién Trung
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LOI CAM ON

T6i xin bay té 1ong biét on sdu siac dén PGS.TS. Nguyén Hiru Cong -
Dai hoc Thai Nguyén va TS. Vii Nhu Lan - Vién cong nghé thong tin Ha No1
da tan tinh huéng dan, tao moi diéu kién thuan loi, giap t61 thuc hién va hoan

thanh ludn an nay.

T6i xin trin trong cam on cac thay cb gido, ddng nghiép trong bd mon
Tu dong hoa - Khoa Dién - Truong Pai hoc Ky thuat Cong nghiép va phong
Tin hoc trong diéu khién - Vién Cong nghé thong tin Ha Noi1 da tao diéu kién

gitp do to1 trong thoi gian thyc hién ludn 4n, tham gia sinh hoat khoa hoc.

Xin dugc gui 101 cdm on chan thanh td1 cac thﬁy c0, anh chi, ban be va
d6ng nghiép Khoa Pién, Khoa Pién tir, Khoa Quéc té, Phong Quan 1y dio tao
sau dai hoc, cac don vi chic ndng Truong Pai hoc Ky thuat cong nghi¢p, cac
ban chuc nang Pai hoc Thai Nguyén da chia sé, gitp do, dong vién téi vuot
qua moi kho khin dé hoan thanh tbt cong viéc nghién ctru cuia minh.

T6i biét on nhitng ngudi than trong gia dinh da ludn quan tam, dong
vién va tao diéu kién thuin loi nhat dé toi co thé hoan thanh ban luan an.

Thai Nguyén, ngay thang nam 2014

Tac gid luan an

Ngo Kién Trung



111

MUC LUC

LOT CAM DOAN .....oiiiieieeeeeeeeeeeee et i
LOT CAM ON oot ii
MUC LUC oo, ii
DANH MUC CAC KY HIEU VA CHU VIET TAT ...cooovoviieeeeeenn vii
DANH MUC CAC BANG, BIEU .....coovoviiiceeeeeeeeeeeeeeeeeseeeeen. viii
DANH MUC CAC HINH ANH, DO THI ....coooviviieeeeeeeeeeeeeenn, ix
MO DAU et 1
1. Tong quan tinh hinh nghién ciru dai s6 gia tir trong va ngoai nudc ...... 1
1.1 P21 SO I T oo 1

1.2. Tinh hinh nghién c{ru trong va ngoai NUGC ........ceeveeeeeeeenririeenennnn. 2

1.2.1. Mot s6 két qua nghién ciru ing dung HA trong diéu khién
va hudng nghién ciru d€ XUAL ........ccovoveveeeeeeeeeeeeeeee e 3

1.2.2. Mot s6 két qua nghién ctru thir nghiém HA trén mé hinh

vat 1y cua hé thong cu thé va hudng nghién ctru dé xuét ................. 6

2. Tinh khoa hoc va cép thiét cla TUAN AN voveeeeeeeeeeeeeeeeeeeeeeeeeeeeee e, 7
3. Muc t1I€U CUA TUAN AN ..ooveniiiii e 9
3.1, MUC tI€U ChUNG ...evviviiiiiie e 9
3.2 MUC B CU EHE et 9

4. Pbi tuong, pham vi va phuong phap nghién cru ........coveveeeeeeeeeeeenn. 10
5.Y nghia 1 TuAn va thure tiEN ........cooooveviiieeee e 10
5.1. Y nhTA 1 TUAN .o, 10

5.2. Y nghTa thirc BN ...oeeieeeeeeee e, 11



v

6. Bb cuc va néi dung clia ludn an ........cccceeeeiiiniie e, 11
CHUONG 1. CAC KIEN THUC CO SO ...oovereriiieineeeiineeeiseeeneeeineees 13
1.1. Hé logic mo va phuong phap diéu Khién ........ococovoveeveeeeeeeeeee e 13
L.1.1. MO hinh MO ..eeviiiiiieeceee e 14
1.1.2. BO dicu Khien loZic MO .....ovovveeeeeeeeeeeeeeeeee e 15

1.1.2.1. Bo diéu khién mo co ban (Fuzzy Logic Controller - FLC) 15

1.1.2.2. BO diéu Khién mo dONg ....vovveeeeeeeeeeeeeeeeeeeeee e, 16
1.1.2.3. BO diéu khién mo 1ai (F-PID) ...c.oeeeieeeeeeeeeeeeeeeeeeeeenans 16
1.1.3. UU NMUOC GIEIN v, 17
1.2. LY thuyét Dai 80 Ia tl ..ovoveeeeeeeeeeeeeeeeeeeee e 18
1.2.1. Bi8N NEON NEIT e 18
1.2.2. Pai s6 gia t{r clia bién NgON NG ...vvveveeeeeeeeeeeeeeeeeeeeeeens 20
1.2.3. Céc tinh chit co ban cia HA tuyén tinh ..........ccccocoeveveeeeen.s 22
1.2.4. Cac ham do trong dai s gia tir tuyén tinh ..........ccccceveveveveennnns 23
1.2.5. Phuong phap lap luan xap xi str dung dai s0 gia tir .................. 25
1.3. Giai thUAt di trUYEN ...vveeeeeeeeeeeeeeeeeeeee e 33
13,1, GIOT thi€U .eeeeiiiieeiieece e 33

1.3.2. Céac budc quan trong trong viéc ap dung giai thuat di truyén ... 34

1.3.3. Cac phép todn clia GA ......cceeeiiiiieieee et 35
1.3.4. Cosdtoan hoc cla GA .....ooiiiiiieieeeeee e 36

1.4, K&t TUAN ChUONE 1 oo 39
CHUONG 2. UNG DUNG DPAI SO GIA TU TRONG PIEU KHIEN .....41

2.1. Phuong phap thiét ké bo dicu khién sir dung dai s6 gia ti .............. 41



2.2. Nghién curu kiém ching bd diéu khién sir dung dai sb gia tu cho

MOt $O d61 twoNg cONEG NENIEP ..., 43
2.2.1. Piéu khién ddi twong tuyén tinh c6 tham sb bién doi ............... 43
2.2.2. Piéu khién ddi twong phi tuyén da dugc tuyén tinh héa ........... 52

2.2.2.1. Gidi thiéu mo6 hinh hé thdng ..........cocovevveeeeeeeeieeeeeeeeen, 52

2.2.2.2. Mo hinh tuyén tinh hoa cua ddi tugng phi tuyén MEDES 54

2.2.2.3. Thiét ké bd diéu khién cho hé théng ..........ccccovveveveeenn.. 54
2.2.2.4. M6 phong bo dicu khién HAC trén Matlab ..................... 57
2.2.3. Piéu khién dbi tuong co tré v4i hé SO tr& 10N v, 58
2.3. K&t TUAN CUONE 2 .o 62

CHUONG 3. CAI TIEN BO PIEU KHIEN SU DUNG PAI SO GIA TU 63

3.1. Pé xuat nghién ctru cai tién bd HAC ....ovieieieeeeiecceeeeeeeeeenn. 63
311 DA VAN A8 ..o 63
312 D8 XUAL oo 64

3.1.2.1. Nghién ctru nang cao chat luong bd HAC .......ococoueeeeee. 64
3.1.2.2. Nghién ctru t6i uu hoa qua trinh thiét ké bo HAC .......... 65
3.2. Cai tién bo dicu Khien HAC ......ocoooviveeeeeeeeeeeeeeeeeeeeeeeeees 66

3.2.1. Nang cao chét lugng b0 HAC vé1 3 dau vao va gian luoc luat . 66
3.2.2. Thiét ké bo NEW_ HAC cai tién theo tiéu chuan tich phan
binh phuong sai 18ch BANE GA ..o 69

3.3. Ung dyng bo dicu khién NEW HAC cai tién cho d6i tuong phi



vi

3.3.1.1. Mo ta toan hoc cho Ball, Beam ............ccooveeiiiiiiiiininnnnn. 74
3.3.1.2. M0 ta todn hoc dONg CO SErvo ....cceevveeeiiiiiieeeeeeeecee 75
3.3.1.3. Mo hinh toan hoc hé théng Ball and Beam ....................... 75
3.3.2. Thiét ké bo NEW_HAC véi 3 dau vao va gian lugc ludt ......... 76
3.3.2.1. Thiét k6 50 NEW HAC ....oviiiiiieeeeeeeeeeeeeeeeen 76
3.3.2.2. MO 1ONZ A€ XUAL ..o 80

3.3.3. Thiét ké bo NEW_HAC theo tiéu chuan tich phan binh

phuong sai 18ch BANE GA ..o 83

3.4, K&t TUAN CHUONE 3 oo, 85
CHUONG 4. THUC NGHIEM .....cooviiiiiieeeeeeeee oo 87
4.1. Thi nghiém véi hé thong truyén dong bam chinh Xac ..................... 87
4.1.1. Gi6i thiéu m6 hinh hé théng thi nghiém ............cccceeveveveeeeeenn.s 87
4.1.2. Céu tric hé thdng dicu khién véi bd HAC ....covoveveeeeeeee, 89
4.1.3. K&t qua thi NERIBM ...o..voviveeeeeeeeeeeeeeeeeeeee e 91

4.2. Thi nghiém v6i1 hé théng Ball and Beam .............ccooovvviieeeeeeeiennnn, 92
4.2.1. Gi6i thiéu mo hinh hé théng thi nghiém ............cccceeveveeeeeenn.s 92
4.2.2. Cau trac hé théng diéu khién v6i bd NEW HAC ................. 94
4.2.3. K&t qua thi NERIBM ...o..vovveeeeeeeeeeeeeeeeeee e 96

4.3. K&t TUAN CAUONE 4 ..o 98
KET LUAN VA KIEN NGHI ..o 99
DANH MUC CONG TRINH CONG BO CUA TAC GIA ..................... 100
TAILTEU THAM KHAO .....ooiviviioiiieeeeeeee e 102

PHU LUC et e 108



vil

DANH MUC CAC KY HIEU VA CHU VIET TAT

Cac ky hié¢u:

AX Pai s6 gia tir tuyén tinh

o Tong do do tinh mo clia cac gia tir 4m

B Tong do do tinh mo cta cac gia tir duong
A% Phan tir trung hoa trong dai s6 gia tir

0 Gia tri dinh lugng cua phan tir trung hoa
¢, c Céc phan tir sinh

Cic chir viét tit:

PKTD Piéu khién tu dong

SISO Single-Input-Single-Output (Mgt vao - mot ra)

BDPK Bo diéu khién

DLNN Dinh lugng nglt nghia

HA Hedge Algebra (Pai sb gia tir)

HAC Hedge Algebra-based Controller (Bd diéu khién sir dung

dai sb gia tir)
HA-IRMd  Hedge Algebra-based Interpolative Reasoning Method

(Phuong phap lap luan xap xi st dung dai s6 gia tir)

GA Genetic Algorithm (Giai thuat di truyén)

FLC Fuzzy Logic Controller (B¢ diéu khién mo)

FAM Fuzzy Associative Memory (Bo nhd két hop mo)

SAM Semantization Associative Memory (Bo nhd két hop dinh

lugng)
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