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LOI CAM DOAN

To1 xin cam doan ludn van nay la cong trinh do t61 tong hop va nghién cuu.
Trong luan van c6 st dung mot so tai liéu tham khdo nhu da néu trong phan tai licu

tham khao.

Tac gia Ludn van

Nguyén Pic Nam
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LOI NOI PAU

Trong hé thdng diéu khién hién dai, c6 rat nhiéu phuwong phap diéu khién
dam bao duoc t6t chit luong diéu khién. Trong diéu khién tu dong, dé diéu khién
chinh x4c d6i tuong khi chua biét rd duoc thong sb, trude tién ta phai hiéu rd doi
tuong do. Bac bict ddi vai cac dodi tuong phi tuyén ta can dang dugc dac tinh vao-ra
ctia n6 dé dam bao tao ra tin hiéu diéu khién thich nghi duoc lua chon chinh xac
hon. Nhiing bd diéu khién hién dai thuong duoc sir dung nhu 16gic mo, mang
noron, mang noron md dé nhan dang va diéu khién thich nghi hé théng phi tuyén.

Trong thoi gian ctiia khoa hoc cao hoc, chuyén nganh Ty dong hoa tai truong
Pai Hoc K§ Thuat Cong Nghiép Thai Nguyén, duoc su tao diéu kién gitp d& cua
nha trudong va Tién ST Pham Hitu Ptcc Duc em di lwa chon dé tai ctia minh 1a:
“Nghién ciru tng dung mang noron truyén thang nhiéu 16p nhin dang vi tri
robot hai khau”.

Trong khoang 6 thang thuc hién dé tai, duoc su hudng dan nhiét tinh cua
Tién Si Pham Hiru Puc Duc, su giup d& cua ban bé cung véi su nd luc, ¢ géng cua
minh ban luan vin dén nay da hoan thanh.

Du di c6 nhiéu cb ging, xong ban ludn vin van khong tranh khéi nhiing
thiéu sot va han ché, em rat mong nhan duoc sy gop ¥ cia cac thay dé ban luan vin
duoc tot hon.

Em xin tran trong cam on!

Hoc vién

Nguyén Pic Nam
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MUC LUC

Loi cam doan.

Danh muc cac ky hiéu, bang, cac chir viét tit.

Danh muc cac hinh vé.

PHAN MO DAU.

Chuwong I- TONG QUAN VE MANG NO RON NHAN TAO.
1.1. Lich sir phat trién ciia mang no ron nhén tao.

1.2. Cac tinh chit ciia mang no ron nhan tao.

1.3. M6 hinh no ron.

1.3.1.M6 hinh no ron sinh hoc.

1.3.1.1. chtic nang, t6 chirc va hoat dong cua b nao con nguoi.

1.3.1.2. Mang no ron sinh hoc.
1.3.2. Mang no ron nhén tao.

1.3.2.1. Khai ni¢m.

1.3.2.2. Phan loai mang no ron.

1.3.2.3. Cac luat hoc.

Trang

O O N O L »n W

10
10
13
15

1.3.3. Mo hinh toan hoc mang no ron truyén thing va mang no ron héi quy. 19

1.3.3.1. Mang no ron truyén thang.
1.3.3.2. Mang no ron hdi quy.
1.4. Qua trinh huin luyén mang no ron nhiéu l6p.
1.4.1. Quaé trinh thuc hién.
1.4.2. Quy tic chudi.
1.4.3. D6 chinh xac cua lan truyén nguoc.
1.4.4. Bién thé cua lan tryén nguoc.
1.4.5. Téng quat.(phép ndi suy va phép ngoai suy).
1.5. Cong nghé¢ phan clirng sir dung mang no ron.

1.6. So sanh kha niang ciia mang no ron véi mach logic

19
22
24
24
25
27
27
28
31
32
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KET LUAN CHUONG 1.
Chuong II- Cac phuwong phap irng dung mang no ron trong nhan dang va
diéu khién.
2.1. Céc vén dé chung.
2.2. Cac phuong phap @ng dung mang no ron trong nhin dang.
2.2.1. Co s6 ly luan.
2.2.2. M ta toan hoc cta ddi tuong & mién roi rac.
2.2.3. Mo hinh dung mang no ron.
2.2.3.1. M6 hinh song song.
2.2.3.2. M6 hinh nbi tiép song song.
2.2.3.3. Mo hinh nguoc truc tiép.
2.2.3.4. M6 hinh t6 hop.
2.3. Cac phwong phap wng dung mang no ron trong diéu khién.
2.3.1. Bo diéu khién dam bao tinh 6n dinh viing chic.
2.3.2. Bo diéu khién thich nghi nguoc truc tiép.
2.3.3. biéu khién phi tuyén mo hinh trong.
2.3.4. Bicu khién du bao.
2.3.5. biéu khién thich nghi theo mé hinh mau (MRAC)
2.3.6. Piéu khién thich nghi ty chinh.
2.3.7. Piéu khién thich nghi bang mang no ron hdi quy tuyén tinh.
2.3.8. Diéu khién thich nghi 6n dinh truc tiép.
2.3.9. Dicu khién toi uu.
2.3.10. Phuong phép bang tra.
2.3.11. Diéu khién lgc.
2.4. Nhirng han ché va chu y.
KET LUAN CHUONG 2
Chuong I1I - Ung dung mang no ron truyén thang nhiéu 16p nhin dang
vi tri rd bét hai khau.

3.1. Mang no ron truyén thing nhiéu 16p

33
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39
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39
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3.1.1. So d6 khdi mang no ron truyén thiang nhiéu 16p.

3.1.2. Thuat toan hoc lan truyén nguoc cua sai léch.

53
53

3.2. Ung dung mang no ron truyén thiang nhiéu 16p nhan dang vi tri rd

bét hai khau.
3.2.1. Phan tich so db Gmg dung.
3.2.2. M6 ta dong hoc cua 1o bdt hai khau.
3.2.3. Thiét lap mang no ron nhan dang.
3.2.3.1. Thiét 1ap so dd nhan dang
3.2.4.2. Qua trinh nhan dang.
3.2.4.3. Két qua mo phong va nhan dang.
3.2.4.4. Két luan chuong 111

KET LUAN CHUNG

57
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59
60
60
63
65
74
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DANH MUC CAC HINH VE, PO THI.

STT | Ky hi¢u Dién gidi tén hinh vé.
1 Hinh I | So d6 khoi diéu khién thich nghi rd bot hai khau.
2 Hinh 2 So do ung dung mang no ron nhan dang vi tri ro bot hai khau.
3 Hinh 1.1 | M6 hinh hai no ron sinh hoc.
4 Hinh 1.2 | M6 hinh no ron nhan tao.
5 Hinh 1.3a | Biéu dién hinh hoc ctiia ham Rump
6 Hinh 1.3b | Biéu dién hinh hoc ctia ham budc nhay.
7 Hinh 1.3¢ | Biéu dién hinh hoc cta ham gidi han ctng.
8 Hinh 1.3d | Biéu dién hinh hoc cta ham Sigmoid hai cuc.
9 Hinh 1.4a | Mang mot 16p truyén thang.
10 | Hinh 1.4b | Mang nhiéu 16p truyén thang.
11 | Hinh 1.4c | Mang no ron c6 phan hoi.
12 | Hinh 1.4d | Mang no ron hoi quy.
13 Hinh 1.5 | Céu trGic huan luyén mang no ron.
14 Hinh 1.6 | M5 hinh hoc ¢6 giam sat va hoc ciing c6.
15 Hinh 1.7 | M0 hinh hoc khong c6 giam sat.
16 Hinh 1.8 | So d6 cau triic chung ctia qua trinh hoc.
17 Hinh 1.9 | Céu tric mang no ron mot 16p.
18 | Hinh 1.10 | Ky hiéu mang R dau vao va S no ron.
19 | Hinh 1.11 | Ky hi¢u mang mot 16p.
20 | Hinh 1.12 | Cau trac mang no ron 3 16p.
21 | Hinh 1.13 | Ky hi¢u mang no ron 3 16p.
22 | Hinh 1.14 | Ky hiéu mang mét 1 16p hoi quy.
23 | Hinh 1.15 | Ky hiéu mang no ron 3 16p hoi quy.
24 | Hinh 1162 Mang dugc huin luyén theo phwong phap binh phuong sai

léch cuc tiéu.
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PHAN MO DAU
1.Ly do Iwa chon deé tai.

Dé diéu khién chinh xac ddi tuong khi chua biét rd dugc thong sb, trude tién
ta phai hiéu rd d6i tuong d6. D6i v6i dbi tugng 1a phi tuyén nhu 16 bot, ta can thuc
hién nhan dang dac tinh vao ra ctiia n6 dé dam bao tao ra tin hiéu diéu khién thich
nghi dugc lya chon chinh xdc hon. Hién nay thuong st dung logic mo (Fuzzy
Logic), mang no ron ( Neural Networks), va mang no ron m¢ (Fuzzy Neural
Networks) dé nhan dang va diéu khién thich nghi hé théng phi tuyén.Trong khuén
kho ctia khoa hoc Cao hoc, chuyén nganh Ty dong hoa tai truong Pai hoc K¥ thuat
Cong nghiép Thai Nguyén, dugc su tao dicu kién giup d& ciia nha trudng va Tién si
Pham Hitu Pic Duc, em di lya chon dé tai cua minh 1a “Nghién ciru irng dung
mang no ron truyén thang nhiéu 16p nhan dang vi tri ro bot hai khau”.
2.Muc dich ciia @@ tai.

Nghién ciru viéc tmg dung mang no ron trong qua trinh nhan dang va diéu
khién hé théng phi tuyén néi chung. Pic biét di siu nghién ciru mang no ron truyén
thang nhiéu 16p nhan dang dic tinh vao — ra cia rd bot hai khau, 1am co sé cho viée
tao ra tin hiéu diéu khién thich nghi duoc lya chon chinh xac hon.

3. Poi twong va pham vi nghién ciru.
a/ Poi twong nghién ciru.

Péi twong nghién ciru ciia dé tai 1a st dung mang no ron truyén thang nhiéu
16p nhan dang vi tri hai khau ro bt.

So dd hinh 1 mo ta mot md hinh diéu chinh thich nghi 16 bot hai khau theo mé hinh

mau.
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Hinh 1. So d6 khdi diéu khién thich nghi r6 bt hai khau

So d6 diéu khién duoc thuc hién theo hai giai doan sau day:

Giai doan I: St dung mang no ron nhan dang vi tri ctia 1o bot hai khau, khi
d6 cac khoa K md. Cin cir vao sai 1éch e, giita tin hiéu ra cta ro bot (y) va tin hiéu
ra cua mang no ron nhan dang(y,,,), mang no ron tién hanh hoc dé nhan dang dac
tinh vao ra y cua ro bot hai khau, sao cho tin hiéu mang no ron nhan dang y,,, bam
theo dugc tin hi¢u ra y cua r6 bot hai khau. Véi e;= Y- Ymh

Giai doan 2: Can ctr vao két qua nhan dang ta ¢c6 dugc mang no ron co thé

thay thé gan dung cho ré bét hai khau tir d6 tién hanh diéu khién thich nghi r6 bot

hai khau theo mo hinh mau. Cac khoa K dong, dua vao bd thong s6 sai léch (e, éz
) giita tin hiéu d4u ra ctia mé hinh mau y,, va tin hiéu dau ra cia mang no ron nhin
dang yun, bd diéu khién thuc hién céac luat hoc thich nghi tao ra tin hi¢u diéu khién u
véi muc dich tao ra duogc tin hiéu dau ra cua mang nhan dang bam theo dugc tin
hiéu dau ra cia mo hinh. Véi e, = Y — Ymh Va €, 1a dao ham cép mot cua sai léch e,
Vi thoi gian nghién ctru ¢6 han, luan van nay chi di sau nghién ctru ung dung

mang no ron nhiéu 16p truyén thing nhan dang vi tri r6 b6t hai khau.

b/ Pham vi nghién civu ciia dé tai.
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Chuwong I. Tong quan vé mang no ron nhdn tao:

Phan tich tong quan né mang no ron bao gém : Lich sir phét trién, két cdu
clia cac mang no ron, vai trd ciia cac mang no ron trong diéu khién.
Chuwong II. Cic phwong phdp g dung mang no ron trong nhdn dang va diéu
khién:

Trinh bay cac phuong phap tng dung mo6 hinh mang no ron trong nhan dang
va diéu khién.
Chuwong III. Ung dung mang no ron truyén thiang nhiéu I6p nhan dang vi tri ré bot
hai khau.

Pua ra mo6 hinh nhan dang vi tri 6 bot hai khau, tr d6 phan tich, lya chon
mang no ron truyén thang nhiéu 16p vé6i luat hoc lan truyén nguoc tién hanh nhan

dang dic tinh vao ra ctia ro bét hai khau voi so d6 tong quat nhu hinh 2:

< Robot hai khau y
d (M6 hinh tinh todn vi trf)

v

A\ 4

a

Mang no ron njfan dang Ymh

/

Hinh2. So d6 tmg dung mang no ron nhan dang vi tri ré bt hai khau

\ 4

€1

4. Y nghia khoa hoc va thuec tién cia dé tai.

Vé6i tmg dung mang no ron truyén thang nhiéu 16p nhan dang quy dao
chuyén dong trong mién thoi gian thyc ciia ré bdt hai khau. Sau khi nhan dang dugc
vi tri cta 6 bdt hai khau, ta c6 thé thay thé gan dang mé hinh vi tri ré bot hai khau

bang m{t mang no ron truyén thang, tr d6 can ctr vao cac thong s6 md phong cua
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mang no ron ta tinh toan dugc tin hi¢u diéu chinh nham diéu khién thich nghi vi tri
ctia 16 bét hai khau pht hop véi nhimg yéu cau can thiét ciia diéu chinh thich nghi

vi trf r6 bdt hai khau.
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