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TOM TAT

Bai bao nay trinh bay mot phuong phép thiét ké, diéu khién hé bong trén thanh can bang
(Ball and Beam). Day 1a mot hé phi tuyén khdng 6n dinh dién hinh thuong dugc st dung
trong cac phong thi nghiém cua cac truong ki thuat dung dé kiém ching céc ly thuyét diéu
khién ty dong. Trong bai bao nay, mot bo diéu khién no-ron truot thich nghi duge dé xuat
dé nhan dang cac thdng sé cia mé hinh d6i tugng nghién ciru va hiéu chinh tin hiéu diéu
khién déi tuong theo gia tri mong muén. Két qua mé phong hé thdng cho thy bo diéu khién
dé xuét c6 kha nang dap ung nhanh, can bang tbt, dap (mg cac chi tiéu diéu khién khi thong
s6 mo hinh thay doi.

Tir khéa: Diéu khién truot, hé bong va thanh, diéu khién thich nghi, mé hinh no-ron.

1. GIOI THIEU

Hé thdng can bang bong trén thanh 1a3 mot mo hinh thuc nghiém duoc st dung kha phd
bién tai cac trudng dai hoc. Hé thdng c6 ciu tao vat Iy twong d6i don gian nhung lai phirc tap
vé mat dong hoc. Pay 1a hé thong phi tuyén, khdng 6n dinh va 1a co sé dé xay dung cac hé
thong tu can bang nhu: hé can bang xe ty hanh, h¢ théng phdng tén lira hodc hé thong can
bang mdy bay theo phuong ngang... Hé thdng can bang bong trén thanh 1a mé hinh gém thanh
nam ngang dugc c6 dinh diém gilra voi truc cua mot dong co DC, qua bong mot cam bién xac
dinh vi tri cua bong, mot cam bién xac dinh géc nghiéng cua thanh va mach diéu khién h¢
théng. Qua bong di chuyen duoc trén thanh do tac dung cua trong luc khi thanh Iéch khoi vi
tri song song voi mat phang ngang nhu Hinh 1.

Beam Angle
Motor Amplifier

Hinh 1. Hé thdng ball and beam truc giira [2]
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Vi tri bong dugc xac dinh bai cam bién, bo didu khién xac dinh sai léch giia vi tri thuc
ctia bong va vi tri mong mudn tir 6 dua ra tin hiéu diéu khién dong co 1am thay d6i goc
nghiéng cua thanh dé bong di chuyén vé& vi tri mong muén. Day 1a déi tugng duoc rat nhiéu
céc nha nghién ciu sir dung dé kiém ching céc giai thuat diéu khién. Trong [1], mé hinh “Ball
on Balancing Beam” cuia tac gia Arroyo dugc md ta nhu Hinh 2. M6 hinh sir dung mét cam
bién day dién tré dé xac dinh vi tri cua bong. Tin hiéu cam bién dugc xi Iy bai card DSP, dong
co ¢6 bo hop sb giam téc ding dé didu khién goc nghiéng cua thanh, bo diéu khién sir dung 1a
bo diéu khién PD. Uu diém caa mé hinh la dé thiét ké, bo diéu khién PD tuong d6i don gian.
Nhuge diém cua mé hinh 1a géc nghiéng caa thanh khong dugc didu khién truc tiép boi bo
diéu khién PD nén trang théi can bang khong bén viing.

Hinh 2. M hinh Ball on Balancing Beam cua Arroyo

Hinh 3 trinh bay md hinh béng trén thanh can bang cua Marta Virseda véi dong co DC
servo dat ¢ gitra cua thanh va stir dung dién tré trén thanh dé lam cam bién xac dinh vi tri cua
bong [2].

Hinh 3. M hinh Ball and Beam cua Marta Virseda

Hinh 4 trinh bay m6 hinh “Ball and Beam Balancer” cua nhém tac gia Ambalavanar,
Moinuddin va Manlyshev (2006) thudc dai hoc Lakehead [3]. Hé théng st dung dong co DC
v6i hop s6 tich hop, cam bién vi tri day dién tré va bo ma hoa sé. Hé thdng duoc kiém soét
bai bo diéu khién LQR, diéu khién dién ap vao cua dong co DC dé 6n dinh vi tri cua bong va
goc nghiéng cua thanh.
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Hinh 4. M6 hinh Ball and Beam Balancer

Hinh 5 trinh bay m@ hinh béng va thanh st dung cam bién siéu 4m dé xéc dinh vj tri ctia
bong va st dung bo do dién the d€ xac dinh goc nghiéng cua thanh dugc Hirsch nghién ciu
[4]. B diéu khién dugc sir dung dé dieu khién hé thong la bo diéu khién PD.

Hinh 5. M hinh bong va thanh ctia Hirsch

Diéu khién truot 12 mét trong sb cac bo diéu khién duoc sir dung cho céc hé théng phi
tuyén. Tuy nhién, trong bo diéu khién truot ludn ton tai mot hién twong rung quanh mit truot
hay con goi la hién twong Chattering. Dé giam hién tuong nay thi mot sé nghién ctu da sir
dung logic m& (Fuzzy logic) hoic mang than kinh nhan tao (neuron network) dé thay thé ham
sign trong bo diéu khién truot [5]. Hoic ciing c6 thé thiét Iap mat truot dya trén luat diéu khién
PID dé giam hién tugng dao dong khdng mong mudn véi tin hiéu diéu khién duya trén phuong
phép thir va sai [6], [7]. Bén canh do, khi thong sb mé hinh thay di (khéi lwong cua bong) thi
két qua didu khién hé thdng c6 thé s& bi anh huong va khong con dap tmg duoc céc tiéu chi
trong ki thuat diéu khién. Trong bai bao nay, nhém tac gia thiét ké bo diéu khién no-ron truot
thich nghi dé diéu khién cho hé bong va thanh can bang. Trong d6, mé hinh no-ron ding dé
nhan dang thdng sé thay d6i (khéi lugng béng) cua mé hinh ddi twong nghién ctu tir d6 hiéu
chinh tin hiéu diéu khién dbi tugng nhim dat dwoc trang thai mong mudn (can bang, 6n dinh).

2. COSOLY THUYET
2.1. M6 hinh héa h¢ théng bong trén thanh can bang

Dé thanh lap dugc md hinh toan hoc cua hé trudc tién ta xem xét md hinh vat ly caa hé
va quy udc chiéu duong cua hé bong trén thanh can bang nhu Hinh 6.
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Hinh 6. M6 hinh vat ly va chiéu duong quy wdc cua hé bong trén thanh can bang.

Bang 1. Bang ki hiéu thong sé caa md hinh

Ki hiéu Pon vi Y nghia
2 rad Goc tao boi thanh va mat phiang ngang
@ rad G6c chuyén dong lan ciia bong
X m Vi tri cua bong trén thanh
m kg Khéi lugng cua bong
J kg-m? M0-men quéan tinh cta béng
R m Bén kinh cuaa bong
JB kg-m? Mé-men quén tinh cua thanh
g m/s? Gia téc trong truong

Goi K la dong nang cua hé ta co:
K = Kbeam + Kbail
Vai: Kbeam = Keinh tién beam + K quay beam
Kpai = Kiinn tién bait T Kian tron ball
Ta co:
Ktinh tién beam = O

Dbong nang quay cua thanh la:

1. .
K quay beam = E J B 0° (1)
Pong ning chuyén dong tinh tién cua bi d6i vai thanh 1a:
1 5 1
Kiinh tiénbail = =m.x%.6° + =m.x* 2
2 2
Dong ning chuyén dong lan tron cua bi déi véi thanh 1a:
.2
Kian tron ball = 1 Zm_RZ_X_ = l(g m_)‘(zj 3
2(5 R*) 25

Viy dong ning cua hé thong la:
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K = E(JBéz +mx%.6% + mx? +Em.>'<2j
2 5
1 S
:E[(J8+m.x2).ez+gm.x2} (4)

Thé niang cua hé thong la:
V =m.g.x.sind ®)

Ap dung phuong trinh Euler-Langrance ta co:

L=K-V :1[(\]8+m.x2).492+Zm.x2}—m.g.x.sin6 (6)
2 5
Pao ham L theo truc quay cua dong co:
1[@_%]_% . (7)
dt\o6) o6

Véi 7 1a tdng md-men tac dong vao hé duoc cung cap boi dong co servo DC. Thuc hién
cac phép toan lay dao ham riéng ta cé két qua:

(Jg +mx?)f+2mxxf+mg.x.cosf=r (8)
DPao ham L theo chuyén dong caa bong:

Q(i)_%:bx ©)

dt\ox ) ox

Trong d6: b — 1a hé s6 ma sat, hé sb nay rat nho cé thé bo qua nén b.x =0, tiép tuc tinh
cac dao ham riéng ta cd két qua nhu biéu thic (10).

gmj(—m.x.é’2 +m.g.sin@=0 (10)

~ Két hgp biéu thirc (8) va (10) ta dugc phuong trinh dong hoc cua hé bong trén thanh can
bang:

GoI- 2m.x.x.0 —m.g.x.cos &
Jg +mx?

(11)
X = g(x.&'2 —g.sind)

Véi 7 1a tong mb-men tac dong vao hé thong.
2.2. Phuong trinh md-men tac dong vao hé théng

M6-men tac dong vao hé thong trong nghién ctru dugc cung cap boi dong co servo DC
gan ¢ vi tri tdm cua thanh can bang. Ta c6 so d6 mach twong dwong cho dong co nhu Hinh 7.
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Hinh 7. So @ mach tuong duong ciia dong co servo DC.

Bang 2. Ki hiéu théng sb cta dong co servo DC

Ki hiéu Pon vi Y nghia
u(t) \ Dién p cap cho dong co
Ry Q Dién tré phan ung cua dong co
Ko V-s/rad Hé sb dién ap
Km Nm/A Hé s6 moé-men cua dong co
Ke Hé sé giam tdc (dong co c6 hop giam téc)
K Heé sb ma st
Jat kg-m? M®&-men quan tinh cua truc dong co (thuong nho)
ly A Dong dién phan ung cua dong co

Phuong trinh mé-men trén tai cia dong co nhu sau:

k.1, = kc.th%Wichkc.k.w(t) 12)
Voi:  w(t)=60 va dolt) _

=>7=K.(K,.I, —kc.thé—kc.k.é) (13)
Bén canh d6 ta c6 phuong trinh dién ap ctia dong co nhu sau:

ut)=R,.I,+L % +k_ .k o(t) (14)

Vi L 1a cam khang phan ting cua dong co ¢6 gia tri nho 6 thé bo qua. Khi d6 phuong
trinh (14) tro thanh:

u(t):Ru.|u+kc.kb.é:>|u=“(t)‘RM (15)
Thay (15) vao (13) ta duoc:
r= kc{km.w—kchté—kc.k.éj (16)
RU
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Do dong co st dung khong qua lén nén bo qua ma sat (k = 0) va md-men quan tinh cua
dong co nhd nén Jg €6 thé bo qua. Khi d6 phuong trinh (16) tro thanh:
) .

k) kK, k0
R

u
Thay (17) vao (11) ta duoc hé phuong trinh toan hoc ciia hé bong trén thanh can bang
nhu sau:

(17)

j = Keknu(®) - kK k,.6—2R,.mxx6-R,.m.g.x.cosd
R,(Jg +mM.x?)

5 (18)
X = ?(x.é?2 —g.siné)

Dt cac bién trang thai: X, = X;X, = X;X; =6; X, =0

Ta c6 hé phuong trinh trang thai ciia hé bong trén thanh can bang c6 dang:

X =%,
- P
X = ?(X1'X4 —g.sinx,)
X, =X, (19)
. kok u(t)—k 2k k.x,—2R .mx.x,X,~R .mg.x.cosX,
“ R (g +mx?)

2.3. Xay dwng b diéu khién trugt theo phwong phap Lyapunov

Vi gia thuyét bong 1am bang st ¢6 hinh cau, dac va dong nhat. Khi ¢6 m6-men quan
tinh ciia bong duoc tinh theo cong thic: 3 — 2 m.R? trong d6 J 12 kha nho nén ¢é thé bo qua.
5
Bén canh d6 nghién ciru dang xét trudng hop gid tri goc nghiéng € cua thanh nho (-20° < 6
<20° nén: @ <<1 khi d6: sin@ =~ @; 6* ~0
Dt y = x; 1a khoang cach di chuyén caa bong trén thanh két hop véi phuong trinh (19)
ta co:

y=X=X%
y=X% :§g.x3
7
y:gg-x3 :;g-XA 0
¥ =§g . =§g kK, U(t) =K.k, K X, — 2R, MX.X,X, —R,M.g.x.C0SX,
7T R,(J; +mx?)

Do phuong trinh trang théi cua hé thong c6 4 bién nén mat truot S(e) ¢é dang:
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S(e)=¢+at+ae+aze (21)
Vi e 1a sai s6 gitra tin hiéu dat (r) va dap tng (y) cua hé thong ta co:

e=r-y

e=r-y

e=r-y (22)

£oF_y

E P

Cac hé sé Ao, a1, a2 duoc chon sao cho phuong trinh dac trung cua (21) c6 tat ca cac
nghiém véi phan thuc am (thoa tiéu chuan Hurwitz).
3 2
p*+a,p"+a,p+a, =0 (23)

Trong khdng gian gom 4 bién trang thai, phuong trinh S = 0 xac dinh mot mit cong duoc
goi la mit truot (sliding surface). Luat didu khién u duoc xac dinh sao cho S — 0 trong khoang
thoi gian hitu han. Trén mit truot S = 0, Vi tat ca cac nghiém cuaa (21) déu c6 phan thuc am
nén e — 0 khi t — 0. Cac quy dao pha cua hé thong duoc dua vé mat truot. Bén trén mat
truot, quy dao pha bam theo diém r mét cach tiém can.

Do r 12 hing s6, két hop vai biéu thic (20), (22) lay dao 2 vé phuong trinh (21) ta c6:
s__[5 0 K.k, u(t) -k Kk, kX, —2R, .mx.X,.X, — R,.M.g.x.COS X,
! R,(Jg +mx’)

gl

Str dung phuong phap Lyapunov, dé hé thdng 6n dinh ta c6 thé chon:
S =—k.sign(S) (25)
1,S>0
Vé6i: k>0 va sign(S)=<0,S=0
-1,S<0

Khi d6 thay (25) vao (24) ta co:

(24)

—_ 2 —_— —_
_Ksign(S) =- §g.kc.km.u(t) K"K, Ky X, 2Ru.m.x1.2x2.x4 R,M.g.X,.COS X,
l R,(Jg +mx’)

-3, [;g.x4j—a1(gg.x3j—ao(xz)

Néu ta dat:

(26)

k.2 K, Ky X, + 2R, .MX.X,.X, +R,.Mm.g.X.COS X,
R,(Js + M)

)
A = ?9-
) 5 .
B, =-a, [? g-x4)_a1(? g-xaj_ao (x2)+k.5|gn(S)
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5/7gk k.
©OR,(Jg+mx)
Phuong trinh (26) tré thanh: U(t)=ci(&+8b) 27)

Khi d6 ta c6 phuong trinh mat trugt (21) tro thanh:

5 5
S(€)=-20X 220X, ~aX, +8,(r-X) (28)

2.4. Xay dwng bd diéu khién truot thich nghi ding mang ne-ron truyén thang
B0 diéu khién truot dugc xay dyng nhw phuong trinh (26) va tin hi¢u diéu khién trugt co
dang duogc trinh bay nhu phuong trinh (27). Tuy nhién, do m Ia théng s6 thay doi theo thoi

gian nén mot ham Adaline tuyén tinh duoc dé xuat dé nhan dang thdng sé m nhu trong Hinh
8.

}(1~\N

X2 7

Xm

Hinh 8. Mang Adaline

Tir phuong trinh dong hoc cua hé béng trén thanh can bang nhu phwong trinh (11) ta viét
lai nhu sau:

G_T- 2m.x.x0-m.g.x.cos@

f
2 1
Jg +MX (29)

X = g(x.é2 ~g.sind) = f,
Tirfitaco: Jgf+m(x° +2.x%0+g.x.c0s0) =7
Viét lai du6i dang ma tran ta co:

[6"' X% +2.X.X0 + .X.COS ﬁ]ﬁ'ﬂ =[7] (30)

Pit: R=|0 X +2xX0+g.xcos0|; a:FB} va b=[z]
m

Khi @6 phuong trinh (30) s& thanh: R.« =b . Ap dung phuong phap binh phuong t6i thiéu
ta co:

a=(R'R)"R'b (31)

Dé huan luyén mang no-ron véi ham tac dong tuyén tinh ta dat:
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r=a(net) voi ham muc tiéu: J :%(Td -7)?

~ Nhiém vy la tim ma tran a dé J dat cyc tiéu, khi d6 ta dung phuong phap suy giam do
doc.
Uy = 0 —11AJ
Veoi: AJ =—(r,—1)&
Khido: o, =, +1(7, —7)& (32)

Trong d6: ax, ax+1 1an Iuot 13 cac ma tran trong s6 thir k va thir k + 1 cia mang no-ron; q,
7 lan lugt Ia md-men mong muon va ngd ra cua mang no-ron; & la ma tran ngd vao da bict cua
mang va » > 0 1a hang s6 hoc.

Nhiém vu ciia bai toan nhan dang la tim m cua hé thong dé xac dinh tin hiéu diéu khién
truot thich nghi.

3. KET QUA MO PHONG VA THAO LUAN
3.1. M6 phéng véi bd diéu khién trugt

So' d6 md phéng h¢ thong dya trén phuong trinh toan hoc cua mo hinh bong trén thanh
can bang (19) va phuong trinh mat truot (28) dugc mé ta trong Hinh 9.

ngorax i friigoc
X

=D

poc quay beam

o

qgia fri dat

Tin hieuu

BALL AND BEAM

Hinh 9. So @5 m6 phang hé béng trén thanh can bang véi bo didu khién truot
3.1.1. Md phéng hé théng trong trireng hop théng sé md hinh cé dinh

Bang 3. Thong sb cua hé théng

Ky hiéu Giatri Pon vi
m 0,1 Kg
Ry 44 Q
ko 0,025 V-s/rad
Km 0,022 Nm/A
ke 6
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Ky hiéu Giatri Don vi
Js 0,033 kg-m?
g 9,81 m/s?
ao 216
a1 108
a 18
k 100

Két qua md phong vai gia tri dat caa vi tri x = 10 cm.

gia tri dat1

ngo ra x

|_— goc quay beam

Hinh 10. Két qua mé phong dap wng ngd ra vai gia tri dat 10cm (a) va goc quay cua
thanh beam (b)

Hinh 11. Tin hiéu diéu khién dong co DC Servo

Két qua mo phong veéi gid tri dat x thay doi (tracking).

COPIEN TU - KHCB - CNTT 262



Thiét ké bo diéu khién no-ron trurot thich nghi &p dung cho hé bong trén thanh can béng

| ——— goc quay beam

n
(i
[

Hinh 13. Tin hiéu diéu khién dong co DC Servo véi gid tri dat thay doi

Dua vao két qua mé phong thé hién tai cac Hinh 10, 11, 12 va 13 cho thay dap tng vi tri
ctia bong bam tét theo tin hiéu dit, khong c6 vot 16, ngay ca khi tin hiéu dat c6 bién déi trang
thai dot ngot thi bong chi mat khoang 2s dé bam lai theo tin hiéu dat. So véi bo didu khién PID
cua Ali va cong sy [11] triét tiéu duoc do vot 16 va sai s6 xac l1ap nhung thoi gian xac 1ap kha
Ién 10s thi két qua bo cua bo diéu khién dé xuét rd rang tét hon nhidu. Géc quay cua thanh
beam nho, nam trong pham vi cho phép. Tin hiéu diéu khién thé hién rd hién twong Chattering
dién hinh caa bo diéu khién trugt dao dong tir -24V dén +24V.

3.1.2. Md phang hé théng trong trieong hop thdng sé mé hinh thay doi

Hinh 14 thé hién két qua md phong véi gia tri dat x = 10 cm va khdi lugng bong thay ddi
m = 0,25 Kkg.
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gia ti dat1
——ngorax

L—goc quay beam

Hinh 14. Két qua mod phong dap tng ngd ra véi gia tri dat x = 10 cm (a)
va goc quay cua thanh beam (b) khi m = 0,25 kg.

Tin hieu u

Hinh 15. Tin hiéu diéu khién dong co DC Servo véi gié tri dat x = 10 cm va m = 0,25 kg

Két qua mod phong voi gid tri dat thay doi (tracking).

——— goo quay beam

Hinh 16. Két qua mo phong dap ung ngd ra véi gia tri dat thay doi
va goc quay cua thanh vam = 0,25 kg
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Hinh 17. Tin hiéu diéu khién dong co DC Servo véi gié tri dat thay d6i va m = 0,25 kg

Duya vao két qua nghién ciru thay rang véi gia tri dat khong doi ¢ 10cm thi tin hiéu diéu
khién van cho dap g tét khi théng s6 mé hinh thay doi nhu trong Hinh 14. Tuy nhién, khi
gia tri dat x thay doi thi bo diéu khién khong con dap tng tot. Cu thé ngd ra diéu khién khong
con 6n dinh & khoang 2 s, ngd ra khéng bam theo tin hiéu dat, goc quay caa thanh beam ciing
khong dap ing t6t, vuot ra khoi gidi han cho phép (-20° < 6 < 20°) nhu trong Hinh 16. Tin
hiéu diéu khién dong co DC Servo thé hién rd hién twong Chattering, va tin hiéu bi giit & muc
24V va do d6 khong thuc hién didu khién dao chiéu dong co nhu trong Hinh 17.

3.2. Md phéng véi b diéu khién trwet diing mang no-ron

Hoan toan tuong tw nhu khi m6 phong véi bo diéu khién truot thong thuong, ta ¢ so do
md phong cua hé thong vai bo dieu khién truot thich nghi dung mang no-ron nhu Hinh 18.
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Hinh 18. So @6 m6 phong véi bo didu khién truot thich nghi ding mang no-ron.

Do mang no-ron dugc dung dé nhan dang thdng s6 cia hé thong (thong sé m) cho nén
khi thdng s6 cua mo hinh khong doi s€ cho ket qua hoan toan twong tw nhu mé phong voi bo
diéu khién trugt thong thuong. O déy ta chi xem xét truong hop khi thdng s6 md hinh thay
doi.

Vi khoi lugng bi sat thay doi: m = 0,25 kg. Ta c6 két qua md phong déap tng ngd ra va géc
quay cua thanh Beam khi sur dung b diéu khién truot thich nghi ding mang no-ron nhu sau:
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Hinh 19. Két qua mo phong dap (ing ngd ra véi gié tri dat thay doi (a) va goc quay ciia
thanh beam (b) khi m = 0,25 kg bang bo diéu khién truot thich nghi ding mang no-ron.

Hinh 20. Théng sé m = 0,25 kg cua hé théng dugc nhan dang bing mang no-ron.

Hinh 21. Tin hiéu diéu khién dong co DC Servo khi gia trj dat thay doi.

Véi két qua mo phong thé hién tir Hinh 19 dén dén Hinh 21, nghién ctu thiy riang bo
diéu khién truot str dung mang no-ron dé nhan dang théng sé hé thong cho dap ung vi tri cia
bong bam rét tét theo tin hi¢u dat khi théng s6 m cua hé thong thay doi, khéng hé c6 vot 16, va
ngay ca khi tin hiéu dat c6 bién ddi trang thai dot ngot thi bong ciing s& bam lai theo tin hiéu
dit trong khoang thoi gian kha ngan (khoang 2 s). Géc quay cua thanh beam nho, nam trong
pham vi cho phép. Tin hiéu diéu khién thé hién rd hién twong Chattering dién hinh cua bo diéu
khién truot dao dong tir -24 V dén +24 V. Tuy nhién thong sé m = 0,25 kg caa hé thong duoc
nhan dang bang mang no-ron van con sai s6 do tin hiéu diéu khién bj rung.

COPIEN TU - KHCB - CNTT 266



Thiét ké bo diéu khién no-ron truot thich nghi 4p dung cho hé béng trén thanh can béng

Muc tiéu caa bai bao 1a xay dung bo diéu khién cho hé bong va thanh véi théng sé cua
mo hinh d6i tugng thay ddi. Trong khi mot s nghién ciru trudce lai chua quan tam nhiéu dén
su thay doi thong s6 cua dbi twong (khdi lugng bong). Bang 4 trinh bay két qua so sanh giira
bo diéu khién dugc dé xuat véi mot vai nghién ctu trude day trong truong hop théng sé mo
hinh khong d6i va tin hi¢u dat thay doi trang thai dot ngot:

Bang 4. Poi sanh két qua giira bé diéu khién dé xudt véi mgt vai nghién ciru trueée day

Chi tiéu B¢ diéu khién no-ron truot| B9 diéu khien Mang no- | Fuzzy logic control
thich nghi dé xuat ron ham xuyén tam [9] [10]
Thoi gian xac 1ap (s) 2 6,5 10
Do vot 16 (%) 0 11 20
Sai s6 xac l1ap (%) 0 0 0
4. KET LUAN

Bai béo di trinh bay phuong phap xay dung bd diéu khién truot thich nghi dung mang
no-ron truyén thang mot 16p dé nhan dang su thay doi cia thdng sé mé hinh di tuong, tir d6
diéu chinh théng s cua bo diéu khién gitp bo diéu khién thich nghi véi su thay ddi thdng sb
ciia md hinh. Két qua md phong cho thay so véi bo didu khién truot thong thuong thi bo diéu
khién dugc dé xuét cho dap ung tét véi quy dao dat trude thay doi, thoi gian dap tng nhanh
va do vot 16 gan nhu bang 0. Mat khac khi thong s6 mé hinh thay doi, bo didu khién duoc dé
Xuit c6 thé nhan dang tdt théng sb cua dbi tugng, thich nghi véi sy thay déi cia m. Pay 14 uu
diém ndi bat hon so véi bo diéu khién trugt théng thuong.
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ABSTRACT

ADAPTIVE SLIDING NEURON CONTROLLER DESIGN APPLY TO BALL AND
BEAM BALANCE SYSTEM

Duong Van Khai'*, Tran Thi Nhu Ha', Nguyen Van Dang?
'Ho Chi Minh City University of Food Industry

2Binh Dinh Construction Co., Ltd

*Email: khaidv@hufi.edu.vn

This paper presents a method to design and control the ball and beam system. This is a
typical unstable nonlinear system commonly used in engineering school laboratories to test
automatic control theories. In this paper, an adaptive sliding neuron controller is proposed to
recognize the parameters of the research object model and correct the object control signal
according to the desired value. The simulation results show that the proposed control system
is capable of fast response, good balance, to meet the control criteria when the model
parameters change.

Keywords: Sliding mode control, ball and beam system, adaptive control, neuron model.
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