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PIEU KHIEN CANH TAY ROBOT HOC VE

|| ThS. Pham Chi Hiéu

TOM TAT:
Vién CNTT - Dién - Bién Ta, Truong Dai hoc BR-VT

Tir khi mai ra ddi robot cong nghiép dugc dp dung
trong nhiéu linh vyc dudi goc do thay thé sic ngudi.
Nho vay cac day chuyén san xudt dugc t6 chic 1ai, Két qua md phong tao data:
nang sudt va hiéu qua san xuat tang lén ro rét. Muc :
tiéu (ng dung robot céng nghiép nham goép phan
nang cao nang sudt day chuyén cong nghé, giam gia
thanh, nang cao chat lugng va kha nang canh tranh
clia san phdm déng thai cai thién diéu kién lao dong.
Pat dugc cac muc tiéu trén la nha kha nang to lon cha
robot nhu: lam khéng biét mét méi, chiu dugc phéng
xa va cac moi truong lam viéc déc hai, nhiét d6 cao...
Ngoai ra Robot dugc diing thay thé con ngudi trong
nhing truong hop thuc hién nhing céng viéc tuy
khéng nang nhoc nhung don diéu, dé gdy mét moi,
nham 1&n. Bai bao nay gidi thiéu mdt ung dung cla
Robot 1a Diéu khién canh tay Robot hoc vé.

I. KHAI NIEM VE MANG NEURON

Mang neural nhan tao md phong hoat dong ctia
ndo ngudi dé giai quyét cac bai toan ky thuat. Bo
ndo ngudi c6 khoang 10'° neural. Céc neural nay
duoc két ndi voi nhau thanh mang. Viéc xtr ly
thong tin dugc thuc hién nho vao sy lan truyén cua . .
tin hiéu tr neural nay sang neural khac thong qua Nhén dang dung mang truyén thiang
céc soi truc than kinh (axon). Mang neural nhan D¢ don gian ta khdo sat mang neural c6 hai ngd

Hinh 2.3. Tin hiéu ra mong mudn

tao dugc dic tnmg boi 3 yéu té: Vao x,, X,
+ Phén tir xir 1y (neural). ‘ L6p 4n: 3 neural: z,, z,, z,
+ Cau truc va ghép ndi ciia cac phan tir xir ly. Lopra: | neural y.
+ Phuong phap huén luyén mang. Vi ham tich hop tuyén tinh, ham tic dong

tansig va ham muc tiéu J :l(d—_v)2
II. NHAN DANG VA PIEU KHIEN CANH  MGJ hinh neural network:
TAY ROBOT DUNG MANG NEURAL Hinh 2.4. M6 hinh mang neural network
2.1. Nhin dang .
Gia st ta nhan dang ham y = sign(x,-10x,)

-So dd tao data:
ToFik -

§ - — :

Bayd-Limfed
Wi Noke

HLEE

&F?
]

Bard-Limheq
WA Noke1

Gan :
Lan truyén thuin:
Hinh 2.1. S0 35 tao data ’ '
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116121 = M)“x-] +W]2.x2 - WIO =
2

Zl = l+e—2m’t:,

nelz, = w, x. + Wys X, — Wy,
2

o= 1+e"2”€’22

nelz; = Wy X +ws,.x, —w,,
2

Z3 = 1_}_3—2ne1z,2

y= net(y) =Yg tv,z, + Vi3Z3 =V = vrz

Huin luyén mang:
Dung giai thudt lan truyén nguoc:
+ Ham muc tiéu:

1 2
J=E(d—)’)
Luét cp nhit trong s6 v:
vi(k+1)=v(k)+n(d-y).z
v(k+1)=v,(k)+n(d-y).z,
vi(k +1)=v(k)+n(d-y).z
Luét cdp nhat trong s6 wr
wik+1)=w,(k)+n(d~-y)v,.x
w,(k+1)=w,(k)+n(d-y)v,x
wilk+)=w,(k)+n(d-y)v,x

- So dd simulink:

fE L THURSARE

o 70t by ok

Hinh 2.5, So dé simulink

T
w.x
T
=Ww,.x
Hinh 2.6. Két qua mé phéng nhén dang
2.2. Diéu khién mé hinh ndi hé tuyén tinh:
= W3T X n{t)

W)

G(s)

Hinh 2.7. Sa d6 khéi hé théng diéu khién mé hinh néi hé
tuyén tinh
2.3. Piéu khién mé hinh ni hé phi tuyén:

nt Ma hinh nguge { Wt | BSiugng
NN Dicu khién
L M hinh thuan | Ymith
NN
Bolge |, o
hii ticp

Hinh 2.8. 50 d6 khdi hé théng diéu khién mé hinh néi hé phi
tuyén dung neural network

So db diéu khién mé hinh ndi phi tuyén duoc
dua ra dya trén so d6 diéu khién md hinh néi tuyén
tinh. R6 rang khi m6 hinh mé ta chinh xac dic tinh
dong cia hé thong va khdng c¢6 nhidu thi tin hiéu
hoi tiép bang 0, khi d6 hé théng trén trd thanh hé
théng diéu khién vong hd. Néu c6 nhidu n(t) anh
hudng dén qua trinh diéu khién thi tin hiéu phan
hdi s& bang n(t) va khong gy ra anh hudng dén
tac dong diéu khién, nhidu n(t) b trir khoi tin hiéu
chuén, do d6 anh huong ciia nhidu do lrdong & ngd
ra clia qua trinh diéu khién hoan toan bi triét tiéu.
Bb loc duoc sir dung dé tang do bén vimg cia hé
théng ddi voi sai sd md hinh ¢ mién tan sé cao va
nhiéu do luong.

1H1. KHAO SAT MO HINH TOAN CANH TAY
ROBOT HAI KHOP NOI
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Hinh 3.1. Mo td cénh tay robot Scara

Trén co so phin tich cua hé théng vat Iy, mo hinh
toan cua canh tay robot hai khép néi la phuong
trinh vi phan béc 2 chuyén dong cua canh tay dang
phi tuyén duge mé ta nhu sau:

r, = [(m‘ +my)a; + m.a’ + 2mm, cos ”1]”'“‘
+[m_,u§ + mad, cos b, ]({,—- nad, (20, 0,0+ 6] )sin 0, +
+(m, +m.)ga, cos O, + m.gu, cos(, +10),)

T, = [m_,u_f +m.aya, cos ](A +myl O+
+m,aa, 0 sint, + m,ga, cos(0, +0,)

3.1. So' dd hé théng diéu khién mé hinh ndi
canh tay robot hai khép noi ding mang neural

pef g

Mang nghich

O Do tome

Hinh 3.2, So d6 khéi hé théng diéu khién diing mang neural
3.2. Cau tric mang
Mang hoc tip djng luc hoe thuin:

Ldp 4n

Hinh 3.3. 50 d6 chitiét mang neural hoc tép
déng luc hoc thudn

Mang hoc tap dng lyc hoc nghjch:
I dp an
Zy

Lop ddura

Lap diurao

j=is12

Hinh 3.4. So d6 chi tiét mang neural hoc tdp dong lyc hoc nghich

3.3. Giai thuat hgc lan truyén ngugc trong
nhan dang va diéu khién canh tay robot hai
khop noi

* P6i véi mang hoe dong luc hoc thuén:

Mang gom 3 16p, 16p dau vao c6 4 neural, 1op an
¢6 12 neural, 16p dau ra ¢6 2 neural.

Lan truyén thuin:

’ . . R
ReIZ) = Wy Xy + WXy £ 3.0+ WX, = Wp = Wy X

2

-2netz;

=l+e

z
<1

;
REIZ, = Wy X + Wy Xy + WXy + Wy Xy = Wy = 338

2

Z, = -
2 -2netzy

l+e

g
RelZyy = Wiy Xy + Wpy Xy + Wiag Xy + Winge Xy = Wino = Wy
B 2
“1 7 ]+€ nerzyy -
= Y = v e oy VS
G =011 = vy, 2) H V2 H VRS e Y
r.,
TVl Ve TW 2
- y LA Vaen
Goper = NEL(V,) = vy 2y + ¥y Dy F VS e T 00T
R
FVZp Ty TS
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Huin luyén mang:
Dung giai thuit lan truyén ngwoc:
+ Ham muc tiéu: )

_l o 1 12
J= 2(d1 yl) +—?:(d2_y2)2 =‘2“§1(d,—y1)2
+ Ludt cdp nhat trong sé v:
vl(k+])=vi(k)+77'(di_yi)'z

Véi i= 12
+ Ludt cép nhat trong s6 w:

i=1

w, (k+1)=w, (k)+n( —zf).x[% (d —y,).v”:I

Voii=1+2; j=1+12
Mé phéng mang thuin:

purelin

s
Hinh 3.5. So' d6 chi tiét mé hinh thudn
- Két qua mé phong:

tansig

25

out

Hinh 3.9. Bdp ung ngé ra q,,, ciia mang thudn

i

Nhdn xét: Ta thay dap ing ngd ra ciia mang nhan
.| dang bam theo dap ing ngd ra cia dbi tuong.

* Poi véi mang hoc déng lyc hoc nghich:

Mang gom 3 16p, 16p ddu vao ¢6 6 neural, 16p 4n
¢6 12 neural, 16p ddu ra ¢6 2 neural.

Lan truyén thuén:

nelz; = WX, + WXy + Wip Xy + W + WX +

P
T WXy =Wy =W, X

1o ; 7, 3 CH 10 2, 2
Hinh 3.6. Bdp ing ngé ra cua q, D e
s ., : : BeIZy = Wy Xy + Woy Xy + Wy Xy + Wy X, + Wy X, +

r
+ Wy X, — Wy = Wy X
2
Z, =
2
l+e

~2neizy

REIZyy = Wig Xy o+ Wigp Xy o WiggaXy WXy F Wigg X +

!
+ WX ~ W = WX

Hinh 3.7. Odp tingngbraq,, ., cua mang thudn

12 2

= |+ -
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Nhidn xér: Ta th;ﬁy ngd ra cua mang hoc dong lye

B E NG VT NS e TS T o nghich ham theo tin hi¢u dat,

VI TV EN S

IN.RE T QUA MO PHONG

R T (R e A e v TR LT + . ‘ 4 B
r 4.1. Két qua md phong véi tin hi¢u vao tir giae
A e T A e ea
EESCRE e dién tin hi¢u dat
o OO 2ty
Huan luyén mang: S ROBO

Dung giai thudt lan truyén ngugc:
+ Ham muc tidu:

1 1 .
J= E(.rI +X )y +5(X5 +x,)

+ Ludt ¢dp nhdt trong s v:

R FE e
kD =w (R 7.3 +5).2 Hinh 4.1. Ctra s giao dién vé tin hiéu dét
vk + D= v (k) +(xg + 3.2 2 e

+ Ludt ¢dp nhat trong $6 Wi
Mo phong mang ngugce:

o2}

Lest W

AT LAS
TPY Foasmer

i

Y

-O~A

tansig

Hinh 3.10. So d6 chi tiét mé hinh nguoc

- Két qua mo phong: S
s 'Z - .?

a !
28 1
e S I e T ﬂ%
o " , % 10 0 3:) m ?‘5_"_-"}3

o . ; S

b ° = * “ e «© Hinh 4.3, Ddp ting bd chdp hanh 2

Hinh 3.11. Odp tng ngé ra q, cia mang nguoc —_—
B N o N i Toa Jo dau cong fac

28 s ey — -y

Y} AN . 3 . /
6 20 ) Tau’ 0 s Lrwe W i
Hinh 3.12. Ddp Ung ngd ra q, cia mang nguec

Hinh 4.4. Két qud m6 phéng

6 > DAC SAN THONG TIN KHOA HQC VA CONG NGHE




HOAT DONG NGHIEN CLPU KHOA HOC DIA PHUIPONG <<

~

Nhdn xét: Ta thiy dap (ng cua b chap hanh 1.2
pam rt tot véi tin hidu dat. '

4.2. Két qua mé phong kh| tha
canh tay Robot hai khép néi

Trudng hop: Chon cac thong sé canh tay Robot
nhu sau: @, = 0,2m; a, = 0,1m; m = 2,0kg; m
0,75kg: m, = 0,5kg

y déi thong s6

ROBOT 2>

1~ HiLt BAT

QUY DA KHOP

€ nue ..nt
c-au Lan lMO PHONG CLOSR i

Hinh 4.5. Cda s6 giao dién vé tin higu dat khithay dsia,, a,

Hinh 4.6. BDdp ung bd chdp hanh 1

2 R L L T L e e e R E T T R, -
oo 1;) 20 30 40 50 60 70 80 S0
Hinh 4.7. Bdp ting bé chdp hanh 2
Toa do daun cong tac
P~
E-
—_
43 0 2 & 02 0a
Tine X

Hinh 4.8. Két qud mé phdng

Nhan xét: Ta thay khi giam a,, a, m,m, thi dap
img cta bd chap hanh 1 bam rat tdt vm tin hiéu
dat, con bo chap hanh 2 hoi 1éch so véi quy dao
khép cua tin hiéu dat.

4.3. Két qua mé phéng khi cé nhidu

D O en imimen Sgma Tok e

DFUS . B2+ +F [ - Bmls
PIEY KHIEN DIING MO HINH NOI

wEa -

ref_qt

(e |
-

Hinh 4.9. Cira s6 giao dién chuong trinh chinh khi c6 nhiéu

ROBOT 2D

R

TIN HIEU DAT QUY DAC KHAP

o4r

o

o3f - N sk

o2t £

as

02

NG

44 03 62 o 0o

03]

i i, :
[ ) 02 03 04 o 20 20 50 0

N suv Chie nang
OCiale ®Cubic OLiear V& t«omoncﬂ[ st H CLOSE ]

Hinh 4.10. Cira s6 giao dién vé tin hiéu dat khi c6 nhiéu

» i P i P i

Hinh 4.11. Bdp ting b6 chdp hanh 1
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—
? R A Toa do dau cong tac
: : : ; : : : 04 ' , 5
02 f-mmmmen i i--- M- - dremeeeee .
Of-- gt~ --m e RRREE i
N R 02froeeeees B
(1] SO [ freeenen ,,,,, ....... - : ' d
: : : : ; : : 04 ; H :
I 1 1 1 1 1 i
T T W w w e 80 0.4 0.2 0 02 0.4
Hinh 4.12. Ddp tng bé chdp hanh 2 Hinh 4.13. Két qud mé phdng

V. KET LUAN
Trong bai bao ndy trinh bay viéc thiét ké mot bo diéu khién neural mé hinh noi dé diéu khién cho canh
tay robot hai khop ndi. Cdc mé phong trén may tinh cho thdy ring céc bo didu khidn duoe thiét ké da
dap {ing duoc yéu cau dat ra la: Khi ta thay d6i cac thdng sé dong luc hoc ciia déi tugng thi tin hiéu ngo
ra thuc sur cua déi tuong ludn luén bam theo tin hiéu ngd ra mong mudn.
P.C.H
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