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MANG NORON VA PIEU KHIEN THICH NGHI CHO ROBOT HAI
BAC TU DO
NEURAL NETWORK AND ADAPTIVE CONTROL FOR TWO-LINK
PLANAR MANIPULATOR

Nguyén Vinh Quan
DH Su Pham Ky Thudt TP. HCM

TOM TAT

He¢ théng diéu khién thong minh dwa theo mé hinh sinh hoc va kha nang nhdn thirc cua con
nguwoi, cé kha nang tir hoc, thich nghi va phan nhém. Ngay nay, diéu khién thong minh thirong
duge sir dung trong cdc hé thong phi tuyén phirc tap, mot trong cdc ky thudt diéu khién théng
minh la mang than kinh nhén tao (NN). Trong pham vi bai bdo nay t6i trinh bay thiét ké b diéu
khién dung mang than kinh nhén tao cho robot hai béc tu do.

ABSTRACT

The intelligent control systems, which are modeled after biological systems and human
cognitive capabilities, possess learning, adaptation, and classification capabilities. As a result,
these so-called intelligent controllers provide the hope of improved performance for today's
complex systems. These intelligent controllers were being developed using artificial neural
networks (NN). In the paper, I explore a controller design using NN for Robotic since NN capture
the parallel processing, adaptive, and learning capabilities of biological nervous systems.

I. GIOI THIEU

Theo quan diém dong hoc, mot tay may  dinh vi va dinh hudng chinh xac trong khong
c6 thé dugc biéu dién bang mot chudi dong  gian.
hoc ho, gom céc khau, lién két voi nhal} bang Pong hoc nguoc xac dinh cac bién khép
cac khop quay hode khop trugt. Motphan clia 44 dam bao chuyén dong cho trude ciia phan
cl}uéi dqu gan Ién than, con dau kia dugc o tac, trong khi d6 dong luc hoc tay may
noi véi phan cong tac. Qéc thao tac trong qua  pohisn ciru quan hé giita luc, momen, ning
trinh 1am viéc doi hoi phan cong tac phai dugc lugng, ... véi cac thong sb chuyén dong cia

no.

Céc tham s lién két

L

Céc gc khap Bang hoe thudn Vi trf va huong cia
Qilt)-s Gult) > > phén cong tac

Céc tham 0 lién két

1

Céc gdc khap Dang hoc nguoe
ql(t)" - qn(t)

Hinh 1. Mbi quan hé giira ddng hoc thuin va nghich
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Viée nghién ctru dong luc hoc tay may
phuc vu cho cac muyc dich sau day:
- M6 phong hoat dong cua tay may, dé khao
sat, thor nghiém qua trinh lam viéc cia n6 ma
khong phai dung tay may that.
- Phan tich, tinh toan két cAu cua tay may.
- Phan tich, thiét ké hé thong diéu khién tay
may.
II. PHUONG TRiNH PONG LUC HOC :

Xét co ciu robot trong h¢ truc toa do Oxy
sau:

- 0, goc quay cua khop i

- m, khéi luong cta thanh ndi i

- j, moment quan tinh cua thanh ndi i doi
v6i truc qua tdm khoi cua thanh noi.

- 1. chiéu dai ctia thanh nbi i

- 1, chiéu di tir khép i dén thm khoi thanh néi
i

Hinh 2. Robot hai bic ty do
Xét hé truyén dong béng dong co dién mot chiéu
c6 mach tuong duong sau :
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Hinh 3. So dd dong co dién mot chiéu Phuong trinh dong lyc hoc cho dudi dang ma

tran

M =H(q)q+V(g.9)+G(q) (1)

Trong do:
H |:Hll HlZ (2)
H7l HZZ
h 92+2h ,0,0,
|: 122 vll (3)
thlel2

Ml = Hll él+ HlZ 9£+h122 922+2//]112 Hl 92 +gl

M, :H21‘92+H22 ‘9:+/7211912+g2

Hy =ml + ji+my (I} +12, + 211, cos(6,)) + /,
H,, =H, =m(l}, +11,cos(6,))+ /,

Hy = ’”2]52 +/,

hyyy =Ny = =hyy ==myll, sin(6,)
g, =mgl, cos(6,)+g(l cos(6)) +1,, cos(6, +6,))
g, =mygl,, cos(6, +0,)



Dit bién trang thai cho hai khép 1an luot 1a :

MENRENEREA

Phuong trinh trang thai dong luc hoc cua khép 1

va 2 c6 dang :
+Khép 1:
X =
1 HZZ (h"-s'l + 217"‘\3"‘33 )+ lehxlz:

X, =——
Dy |+H,8 - H.8,

Ho,M, — H .M,
LHx M,

l),\/ (4)

e {—Hl:(/7x§3+2/7xl:xq:) I

Dy |-H ), +H, g, - leg,J
_H.M, +H\M, ©)
D,

h=-m,ll,,sin(6,)
D, =H,H, _lez
III. MANG NORON

Véi :

Hinh 4. C4u tric mang noron

- S6 té bao than kinh & 16p vao : no = 4
-Sbté bao thankinh ¢ 16p an :nl=6
-S6 té bao thankinh ¢ 1épra  :n2=2

- Téc d6 hoc hai khép : eta =[0.04, 0.015]
- Sai s6 hoi ty hai khép : Ir = [1e-10,1e-10]
- Cap nhat tdc d6 hoc : deta = [le-1, le-2]
- Hé s6 momentum : da = [5e-1, 2e-1]

- Ham kich hoat 16p an 1a : tansig

- Ham kich hoat 16p ra : purelin
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Giai thuat online lan truyén nguoc cdp nhat
trong s6 cho mang truyén thang :

-Lépan:

m

net (k)=>"v, (k)x, (k)

zZ, (k)= a(net, (k)) (6)
(g=1=->1)

(5,“/(/{):{Z&],(k)w,q(k)}u'/,(k)(nelq(k)) (7)

i=1

v, (k+1)=v (k)+no,, (k)x, (k)

4

(j=l=->m)(q=1->1)
-Lépra:
net (k)= Z/:ww (k)= (k) 8)

g=1

v, (k)= a(net,(k))
(i=1->n)

5,00 =[d (k) =y, () |a s yner,kp] (9
w,(k+)=w, (k) +nd,(k)z, (k)
(g=1->1. (i=1->n)

Thiét lap trong sé ban dau

V =randn(nl,no); W =randn (n2,nl);
(10)

bl =randn(nl,1); b2 =randn (n2,1);
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Hinh 5. So d6 diéu khién neuron online
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IV. CARD PIEU KHIEN V. MO HINH ROBOT

Hinh 6. Card diéu khién

% T Motor fvltﬂgl
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Hinh 7 : Driver cho khép ni

- Man hinh LCD d¢ hién thi két qua.

- Vi diéu khién ho 89V51RD2 ¢6 bd nhé trong
64 KB.

-IC LMD 18201 dé driver cho Motor khép.

- IC MAX 232 dé truyén thong giira Card va
may tinh.

- IC 7805 tao ngudn 5 Vdc.

- Cong COM dé ghép nbi truyén thong.

- Cép truyén thong.
- Adapter cap ngudn 12 Vdc cho toan Card. Hinh 8 : Mo hinh co khi va khép néi

- B diéu khién tir xa.



VI. GIAO DIEN
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TIN HIEU BAT

ROBOT 2D

QUY PAO KHOP

-

247 RN MM

\ ° Al

KHOAN_ZHIC ) ptiun " o

/W

/ — 0, (rad/s)

/ ® — 0, (radis) |

FNgi suyy———————————

©Veé di€m OCubic CLinear

T
2 b3 4 g 200 400 600

800

l vE HM(")PH(')NGH OPEN H CLOSE l

) DE TAI KHOA HOC - NGUYEN VINH QUAN- 2010

TIN HIEU BAT

ROBOT 2D

QUY BAO KHOP

L

/

™ SN/

o ogroo ugc

N\ 2

0 4° @40
o )
@ © °®

o\ /N

VA
\

120

)
N\ %, / ,
\ o, / 0 \/ — 8, (rad5)
\\ // =6, (radfs)
T
4 0.3 0.2 01 a o1 02 03 04 710 20 40 60 80 100
rNéi suyy———— _Chite g
OVé diém OCubic ©Linear l VE l lMO PHc')NGl l OPEN l l GRS l

) DE TAIKKHOA HOC - NGUYEN VINH QUAN- 2010

04

03

TIN HIEU BAT

ROBOT 2D

QUY PAO KHGP

" TN

02

01

\ v

01

J WM
\J

200

02 \ /
\. / 5 ——8,(rad/s) |,
03
\\ // —8, (rads)
04 1 T
04 03 02 a1 a 0.1 02 03 04 [s) 50 100 150
rN¢isuyy————————— Cifc niing.
OVeé diém ©Cubic OLinear l vE l lMC) pHc')NGl l OPEN l l CLOSE l

Hinh 9 :

Giao dién bang Matlab
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VII. THU'C THI CUA TAY MAY
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Hinh 10 : Két qua diéu khién m6 hinh thuc
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VIII. PANH GIA MO HINH

Qua céc thyc nghiém trén cho théy mo
hinh robot hai thanh ndi c6 két qua phi hop
v6i tin hiéu dit cung sai sd theo phuong X, y
kha nhd.

Sai s6 theo phuong x = 3.0674¢-007
Sai s6 theo phuong y = 8.5309¢-007

T T T T T T I I
Saiso %

Hinh 11 : Sai s6
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IX. KET LUAN

- Canh tay may c6 thé st dung dé mang
mot vat ndng tr noi nay dén noi khéc, n6 con
dugc yéu cau dé cit phoi hay han san pham
theo hinh bét ky duoc vé trén may tinh.

- Xay dyng dugc giai thuat huin luyén
mang NN Online gitp diéu khién ddi tuong
duogc linh hoat, giam thiéu sai s6 do nhiéu tac
dong tir bén ngoai

- Xay dung dugc phuong phép cap nhat
héng s6 hoc dé mang hoi tu nhanh nham tang
vén tdc di chuyén cta tay may.
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