BO GIAO DUC VA PAO TAO

TRUONG PAI HOC BACH KHOA HA NOI

THAI HUU NGUYEN

PIEU KHIEN THICH NGHI PHI TUYEN CHO ROBOT
CONG NGHIEP TREN CO SO MANG NO RON NHAN TAO

Chuyén nganh: Ky thuit diéu khién va tu déng héa
Mai s6: 62520216

LUAN AN TIEN ST PIEU KHIEN VA TU PONG HOA

NGUOI HUONG DAN KHOA HOC

S. TS. Phan Xuan Minh
S.

1.G
2. GS. TS. Nguyén Dodn Phuéc

HA NOI - 2014




LOI CAM DOAN

T6i xin cam doan luin an nay 14 cong trinh nghién ctru cua chinh ban than. Cac két qua
nghién ctru trong ludn an 13 trung thuc va chua duoc cong bd trong bat ky cong trinh nao khéc,
ngoai cac cong trinh do chinh tac gia cong bb.
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LOI CAM ON

Ban ludn 4n nay dugc hoan thanh trén co s& nhitng két qua nghién ctru cua t6i dudi sy
huéng dan khoa hoc ciia GS.TS. Phan Xuan Minh va GS.TS. Nguyén Dodn Phudc thuoc Bo
mon Diéu khién Ty dong, truong Pai hoc Bach khoa Ha Noi. Téi xin bay to 1ong biét on sau
sic t6i thiy, co da tin tuong, quan tam, giup dd va tao moi diéu kién cho t6i hoan thanh luén 4n
nay.

T6i xin chan thanh cam on PGS.TS. Nguyén Pham Thuc Anh, GS.TSKH. Cao Tién
Huynh, PGS.TSKH. Pham Thuong Cat, PGS.TS. Han Thanh Trung, PGS.TS. Hoang Minh
Son vé& nhimg goi ¥ khoa hoc quy bau gitip t6i hoan thién hon trong cong viéc nghién ctru ciing
nhu hoan thanh luan 4n. Xin cam on quy thay cd gi4o thuéc Bé mon Diéu khién Ty dong, Vién
Dién, Pai hoc Bach khoa Ha Noi, di ¢6 nhiéu gitip d& va ung ho nhiét tinh trong thoi gian t6i
hoc tap va nghién ctru.

T6i xin bay to long biét on t6i cac bac lanh dao truong Pai hoc Su pham K thut Vinh noi
toi cong tac, da tao diéu kién thuan loi cho toi vé thoi gian va vat chat trong sudt qua trinh
nghién ctru.

Tran trong cam on Vién Dao tao sau Dai hoc, Pai hoc Bach khoa Ha Noi da tao moi diéu
kién thuén loi dé t6i hoan thanh tét nhét ludn 4n ciia minh.

Toi xin cam on quy thay gido, cb gido, ban be, ddng nghiép ludn gitip d&, dong vién va chia
sé kho khan, ludn cho tdi thém nghi luc dé hoan thanh luan an.

Cudi cung va dic biét quan trong, t6i chan thanh cam on nhitng nguoi than trong gia

dinh cua to1 vi tat ca.
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DANH MUC CAC CHU VIET TAT VA CAC KY HIEU

CAc chir viét tit:

Chir viét

STT it Tiéng Anh Tiéng Viét

1 ANNC Adaptive Neural Network Piéu khién mang no ron thich nghi
Control

2 SMC Sliding Mode Control Diéu khién truot

3 | RANNSMC Robust Adaptiye Neural BNiéu khién trugt no ron thich nghi bén
Networks Sliding Mode Control | viing

4 RAC Robust Adaptive Control Piéu khién thich nghi bén ving

5 GAS Global Asymptotic Stable On dinh tiém can toan cuc

6 MNN Multiple Layer Neural Networks | Mang no ron nhiéu l6p

7 NN Neural Network Mang no ron

8 RBF Radial Basis Function Ham co s& xuyén tdm

9 CLF Control Lyapunov Function Ham diéu khién Lyapunov

10 PD Proportional-Derivative Ty I¢ — Vi phén

11 PID Proportional-Integral-Derivative | Ty I¢ - Tich phan — Vi phéan

12 SISO Single Input — Single Output Hé mot vao — mét ra

13 | mivo | Multile Inputs-Multiple Hé nhidu vao — nhidu ra
Outputs

14 EL Euler — Lagrange Euler-Lagrange (tén riéng)

15 DH Denavit — Hartenberg Denavit — Hartenberg (tén riéng)

16 3D 3 Dimensions Khéng gian 3 chiéu

17 DOF Degree - of - Freedom Bac tuy do

18 DHT bong hoc thuan

19 DPbHN bong hoc nguoc

20 PLH bong luc hoc

21 BBK Bo diéu khién

22 tr(.) Vét ctia ma tran

23 diag (.) Ma tran duong chéo

24 sgn(.) Ham déu

25 DSP Digital signal Processor Xur ly tin hiéu s6

26 IPC Inter-Process Communication May tinh céng nghiép IPC




Cac ky higu:

STT | Ky hiéu Y nghia
1 T Véc to m6 men tac dung Ién cac khaop quay cua robot
2 7, Véc to nhiéu tac dong 1én hé thdng
3 F Véc to luc tac dung 1én céc khép tinh tién cuaa robot
4 H Ma tran quén tinh
5 H Ma tran quén tinh u6c lugng
6 C Ma tran twong ho va ly tam
7 ¢ Ma tran tuong hd va ly tim uéc lugng
8 G Véc to luc trong truong
9 G Véc to luc trong trudng udce luong
10 N Ma tran doi ximng léch
11 N Ma tran twong hd, ly tdm va trong truong
12 N Ma tran udc lugng cua N
13 q Véc to vi tri goc cac khép robot
14 q Véc to tée do goc cac khap robot
15 g Véc to gia tbc goc cac khop robot
16 Qg Véc to vi tri goc dat cac khap robot
17 dy Véc to toe do goc dit cac khap robot
18 o Véc to gia tbc goc dat cac khép robot
19 W Ma tran hoi quy
20 p Véc to tham s6 dong luc hoc robot
21 p Véc to ude luong p
22 Vv Ham Lyapunov
23 X Véc to quy dao trong khong gian lam viéc
24 X Véc to van toc trong khong gian lam viéc
25 X Véc to gia toc trong khong gian lam viéc
26 Xq Véc to quy dao dat trong khong gian lam viéc
27 X, Véc to van toc dat trong khong gian lam viéc
28 X, Véc to gia tc dit trong khong gian l1am viéc
29 J Ma tran Jacobi
30 J Ma tran Jacobi uéc lugng
31 | Ky, K, Ky | Hé sty I8, tich phan, vi phan
32 L Ham Lagrange
33 K Ham tong dong ning
34 P Ham tong thé nang




35 A Ham nang lugng

36 Fy Véc to luc ma sat

37 u,U Tin hiéu diéu khién va véc to tin higu diéu khién

38 e E Sai léch va véc to sai 1éch

39 éE Pao ham sai léch va véc to dao ham sai léch

40 I M®& men quén tinh

41 I Chiéu dai canh tay robot

42 m Khdi luong canh tay robot

43 X, X Bién trang thai va véc to trang théi

44 X, X Dao ham bién trang thai va dao ham véc to bién trang thai

45 % Dao ham bac 2 cua bién trang thai va dao ham bac 2 cua véc to bién trang
thai

46 X, X Bién trang thai va véc to bién trang thai udc luong

47 Xy Xq Tin hiéu dat va véc to tin hiéu dat

48 X, Véc to dao ham tin hiéu dat

49 X, Véc to dao ham bac 2 cua tin hiéu dat

51 L;... Pao ham Lie

52 r Bac twong doi ctia hé

53 22,7 Tin hiéu vao, véc to tin hiéu vao, véc to tin hiéu vao co thanh phan d& cua
Mang noron nhan tao

54 y Tin hiéu dau ra

55 Yy Tin hiéu ra mong muén

56 R Bo diéu khién gan diém cyc

57 W (s) Ham truyén dat

58 S Mat truot

59 WV Ma tran trong s cia mang no ron

60 S Thanh phan phi tuyén ctia mang no ron

61 ARV Ma tran trong sb 1y tuéng

62 WV Ma tran trong sb wéc luong

63 WV Ma tran sai s6

64 WV Ma tran dao ham cua ma tran W,V

65 W Pao ham cua ma tran sai s6

66 r,,T, Ma tran hang sé

67 Q, Tap compact

68 A Ma tran hé thong

69 B Ma tran quan sat




70 C Ma tran diéu khién

71 A, Ma tran hé théng mau

72 B, Ma tran quan sat mau

73 C, Ma tran diéu khién mau

74 z Véc to trang thai sau phép doi truc

75 ( S0 no ron trong Mot 16p

76 T Véc to tham sb dong hoc

77 T Véc to tham s dong hoc uée luong

78 4 Ham udce luong sai [éch cia mang no ron
79 F(x) Ham phi tuyén, bat dinh

80 F(x) Ham uéc lugng F(X)

81 F(x) Véc to ham phi tuyén, bt dinh

82 ﬁ(x) Véc to ham ude lugng F(x)

83 E(X) Véc to ham sai 1éch

84 ) Ham co s& Xuyén tam ctiia mang no ron RBF
85 f() Ham phi tuyén tron bét dinh

86 f() Ham udc lugng cia f ()

DANH MUC CAC BANG

Bang 2.1: Thdng s dong hoc cua tay may 1 DOF
Bang 2.2: Thong sb dong hoc cua Robot 2 DOF

Bang 3.1: Thong s6 dong hoc DH Robot Scara 3 DOF
Bang 3.2: Thong s6 dong hoc cua Robot Scara 3 DOF




