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PIEU KHIEN TRUQT THiCH NGHI ROBOT DUA TREN
TIN HIEU QUAN SAT NHIEU

Hoang Son', Nguyén Thi Phugng'
"Triecong Pai hoc Lam nghiép

TOM TAT

Bai bao nay dua ra phuong phap diéu khién truot thich nghi (Adaptive Sliding Mode Control-ASMC) dya trén
tin hiéu quan sat nhiu (Disturbance Observer-DOB) dé ap dung né vao viéc didu khién quy dao chuyén dong
ctia canh tay robot khi bi anh huéng ctia nhiéu bén ngoai trong qua trinh 1am viéc. Khi robot lam viéc ngoéi
thuc té, viéc chiu tac dong cua cac nhidu bén ngoai 1a khong tranh khoi, hon nita gia tri ctia nhiéu thudng rat
khé xac dinh. Dé giai quyét van dé didu khién chinh x4c quy dao chuyén dong cua robot trong khi khong xac
dinh duoc gia tri tic dong ciia nhiu bén ngoai, thong qua phuong phap nghlen ctru 1y thuyét, phan tich thuc
nghi¢m va chiing minh qua mé phong, chung toi dé xuat mot b diéu khién trugt thich nghi (ASMC) dua trén
gia tri quan sat nhidu (DOB), bo dicu khién nay bao gdm mot thuét toan thich nghi dé udc tinh gi6i han trén
ctia nhidu ma khong can phai biét trude vé nhidu tir méi truong. Tinh 6n dinh cia bd didu khién truot thich nghi
(ASMC) do nghién ctru dé xuit dugc ching minh thong qua dinh 1y Lyapunov. Két qua mé phong bo diéu
khién trugt thich nghi (ASMC) tmg dung cho canh tay may tiép liéu trong gia cong co khi da chimg minh tinh

chinh xé4c ciia bo diéu khién truot thich nghi (ASMC) do nghién ciru dé xuét trong bai bao.
Tir khéa: Piéu khién trwot thich nghi, nhiéu méi truomg, quan sat nhiéu.

1. PAT VAN DE

Trong nhiing nim gan day, viéc nghién ciru
vé diéu khién quy dao chuyén dong cua canh
tay robot khi lam viéc trong moi truong thuc
da thu hut dugc sy quan tam cia thé giéi. Tuy
nhién, viéc diéu khién chuyén dong robot con
gip nhiéu khé khin nhu: mé hinh dong hoc
mang tinh phi tuyén cao; sai s6 mé hinh dong
lyc hoc 16n; gap phai nhiéu nhiéu tic dong
trong qua trinh 1am viéc, sau day chung ta goi
chung céc yéu t6 nay 1a nhidu. Do do, rat can
mot bd diéu khién c6 thé dap tGng duoc yeu
cau triét tiéu duogc anh hudng cua cic yéu td
nhiéu nay.

Nghién ctru ndy tip trung thiét ké mot bod
diéu khién truot thich nghi (ASMC) dap tng
cac yéu cau cau triic don gian, c6 kha ning
chéng lai anh hudéng cua nhiéu (UAD) ma
khong can biét trudce gia tri cia cac nhidu. Cu
thé, ¥ tuong bat du tir phan tich vé& cac dic
tinh ctia nhidu dé dua ra khai niém moi vé gisi
han trén cia nhi€u. B diéu khién ASMC
chung t6i d& xuét co céu trac don gian hon so
vo1 viéc st dung ba luat thich nghi trong tai
liéu (Mezghani Ben Romdhane Neila et al,
2011; Sze San Chong et al, 1996; Man
Zhihong et al, 1997) trong khi van duy tri
duoc d6 chinh xac trong diéu khién. Két qua
md phong ching minh tinh hi¢u qua va tinh

kha thi ctia bo diéu khién ASMC dugc chung
t6i thiét ké.

Bai viét nay duoc chia thanh cac phan sau:

- Phan tich dong luc hoc cta robot n bac tu
do (n-DOF) khi c6 tac dong ciia cac nhiéu;

- Thiét ké bd diéu khién truot thich nghi
duya trén gia tri quan sat nhiéu;

- Két qua mé phong;

- Két luan.

2. PHUONG PHAP NGHIEN CUU
2.1. P6i twong nghién ciru

Déi twong nghién ciru 1a phuong phap diéu
khién robot & ché @6 truot thich nghi dyua trén
tin hiéu quan sat nhiéu.

2.2. Phwong phap nghién ctru

Phuong phéap nghién ctru 1y thuyét: tim hiéu
qua gido trinh sach bao dé tién hanh cac noi
dung nghién ctru Iy thuyét sau: Phan tich dong
luc hoc robot n-DOF khi c6 tac dong cua
nhiéu, thiét ké bo diéu khién truot thich nghi
dya trén gia tri quan sat nhiéu tir d6 4p dung
vao diéu khién quy dao cua canh tay robot khi
bi chiu tac dong nhiéu bén ngoai.

Phuong phédp mo6 phéng: Str dung phuong
phap mé phong dé mé phong quy dao va sai
s6 cua cac khop, tin hiéu diéu khién va tin
hiéu bu nhidu ctia by diéu khién dugc dé
xuét, tir d6 dua ra két lugn vé bo diéu khién
duoc dé xut.
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3. KET QUA VA THAO LUAN
3.1. Phan tich dong luc hoc robot n-DOF khi
¢6 tac dong ciia nhiéu

Phuong trinh dong luc ctia robot n-DOF
dugc viét dudi dang téng quat (Richard M.
Murray et al, 1994) la:

M(q)G+H(q.9)+G(q) =F+d() (1)
Trong d6 ¢ € R™' vecto cua cac goc khop,
M(g)eR™1a ma trdin md men quan tinh,
H(q,¢)e R™1a vecto tuong tac va ly tam,
G(q)eR™1a vecto trong luc, F € R™ 1a vecto
cua cac md men khép (ddu vao diéu khién), va
d(r) e R™ 1a vecto cia cac nhiéu bén ngoai duoc

Do su phuc tap cua cAu trac co hoc robot
hoac sy thay ddi cua tham sb tai 1am viéc s&
gay ra 161 mé hinh. Do vay, cac gia tri thuc té
cua md hinh (1) s€ dugc phan tich nhu sau:

M(q)=M,(q)+AM (q) (3a)
H(q,q)=H,(q,9)+AH(q,q) (3b)
G(q)=G,(q)+AG(q) (3¢)

Véi M (q),H,(q,4),G,(q) la cac gia tri
c6 thé xac dinh chinh x4c dugc cia canh tay
robot; AM ,(q),AH ,(q,4),AG,(gq) la céc sai
s6 mo hinh khong chinh xéc.

Thay thé cac biéu thic (3a), (3b) va (3¢)
vao (1), cac phuong trinh dong cua robot co
thé dugc viét lai thanh:

dua vao voi: ||d(f)||<d1, d >0 (2)
M,(q)G+H,(q.9)+G,(q)=F +w(t) (4)
Véi:
w(t) =—-AM,(q)g —AH(q,9) — AG(q) +d (1), ()

Trong d6 w(t) dic trung cho nhiéu cia hé
thdng robot n-DOF, n6 bao gdm ca cac yéu t6
vé sai s6 mo hinh va nhifu bén ngoai tac dong
1én robot.

Phan tich nhiéu w(?):

Nhén xét 1:

Ma tran quén tinh M (¢) la xac dinh duong
va kha nghich.

n x| < x" M (g)x <, |x

Gi6i han trén dugc cho boi mot sd duong
chua biét (Mezghani Ben Romdhane Neila et
al,2011):

[M @) < ey (6)
Ton tai cac hang s6 duong 77,va 7, thoa

min bit ding thirc sau (Mezghani Ben
Romdhane Neila et al, 2011):

* VxeR™ ' (7)

T cac thudc tinh cia M (q) va C(q,q), chung ta c6 phuong trinh sau (Sze San Chong et al,

1996):

xT(M(q)—ZC(q,q'))x=O, VxeR", (8)

Trong 6 C(¢9.4)q = H(q,9)
Nhin xét 2: Cac vecto H(gq,q) va G(q) duoc

giéi han trén bdéi ham duong (Huu Cong-

Nguyen et al, 2009) dugc cho bdi (9) va (10).

[# @, )| < @ + & al + &l ©)

|6(@)] < e +arq|

, . h h h N N ~ A
Vi al,az,%,%gvaafla nhitng so

duong.

(10)
Tir (6), (9) va (10) ching ta c6 thé két luan rang
nhiéu dugc gidi han trén béi mot ham duong:

[well< @+ e lall+ e lal + el (1)

;. w w w N w \ ~ A
Voi @ ,a, ,&, va &5 lanhiing s6 duong.
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Tuy nhién, trong thuc té chi c6 bién vj tri va
bién van tdc 1a c6 thé do duge, do vay nghién
ctu (Mezghani Ben Romdhane Neila et al,
2011; Sze San Chong et al, 1996; Man
Zhihong et al, 1997) da rang budc (11) vao hai
bién nay, chung ta co:

[l <o, + o flall+ 6.l a2
Véi bo ,bl ,b2 1a nhiing ) duong.

3.2. Thiét ké b diéu khién truwot thich nghi
dwra trén gia tri quan sat nhiéu
3.2.1. Thiét ké mdt trwot
Trong nghién ctru nay, bé mit trugt s = 0
duoc chon la tuyén tinh (GUO Yl-shen et al,
2008).
s=e+Ae (14)

trong d6 1a e=q—q, € R™ sai léch vi tri,

A =diag(A,,...,A,), A,>0 va g, 1a quy dao

.. 0 =max(L|q|.ld) .. b=b, +b +b , ‘
bat ” va oo mong mudn. Theo dinh nghia cta e, ton tai cac

chiing ta co: ”W(t)” <b0 (13) bién sau day:
é:q_quRnXI va e:q_qd ERHXI (15)

3.2.2. Thiét ké bé diéu khién

Theo bé mat truot trong (14) bo diéu khién
duoc thiét ké nhu sau:

F==-M(pAé—4,]1+H,(q,9) + G, (q) = C,(q.9)s =k sgn(s) ks + £, (16)

Trong do:
k, =diag(k, ,k,..k )k, >0va
k, =diag(k,,,k,,.....k,, ).k, >0

fw 1a mdt b bu dugce dung dé chéng lai cac
tac dong cua nhiéu trong (5), dugc xac dinh
theo cac truong hop sau:

Truong hop 1: Néu gi6i han trén ctia nhidu
(13) gia str da biét thi bo bu dugc xac dinh nhu
sau: f, =—b0 (17)

Luat diéu khién dugc dua ra trong (16) voi
f,» d biét dugc xac dinh trong (17) 1a bo diéu
khién truot (Sliding mode control ~SMC).

Truong hop 2: Néu nhiéu trong (5) khong
xac dinh va gidi han trén b trong (13) 1a khong
biét. B4 bu duoc dinh nghia nhu sau:

Véi bla udc tinh cua b trong (13), duoc cap
nhat theo luat thich nghi sau:

b=y0|s (19a)
h(0) =0 (19b)
7 >0 (19¢)

Trong (18), A duoc xac dinh boi cac biéu
thire sau:

ﬁ = _72ﬂ (203)
pA0)=1 (20b)
7, >0 (20c)

Luat diéu khién dua ra trong (16) voi f;,
duogc dwa ra boi (18) 1a bd diéu khién truot
thich nghi (Adaptive Sliding Mode Control —

.~ ding
oo 05 (18) ASMO) do nghién ciru dé xuit.
b9||S|| + Chimg minh tinh 6n dinh ciia ASMC: Xét
ham Lyapunov sau day:
1 I i~ 1 _
VZESTMO(q)s+57/l 1b2+57/21ﬁ2 Q1)

Trong d6, s" M ,(q)s > 0, ham Lyapunov 1a x4c dinh duong. Pao ham cta ¥ ta co:

V= 0.55" M (q)s +0.55" M (q)s + O.SSTMO (g)s + 7/1‘155 + y;lﬁﬂ (22)
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Thay thé $ trong (20a) vio ta co:

V=s"M,(q)s§+0.55"M,(q)s + 7/1‘155 - B’ (23)
Pao ham cua (14) la:
S=é+Ae=Ae+G—g,. (24)
Thay (4) vao (24):
S=Ae—§,+My(q)" (F+wt)-H,(q.9)~ Gy(q)). (25)

Thay thé s trong (25) vao (23) duogc két qua nhu sau:
V=5"My(@)[Aé i, + M, (q)" (F +w(t) — Hy(g,4) - G, (q)]+0.55" M (q)s +,'bb— > (26)
Thay (18) vao (16), sau do6 thay (16) vao (26) ta duoc két qua nhu sau:
v .
V =—ks" sgn(s)—k,s"s +s" (—% +w(t))+0.55" (M, (q) - 2C,(g.4))s + ,"'bb — g* (27)
S|+

Str dung (8) ta co s (M0 (9)—2C,(gq,9))s =0, biéu thirc cho trong (27) c6 thé duoc viét 1a:

: T(5O) s
P = k" san(s)— kys"s ———COS L Tt + . Bb — B 78
S 88 ) bols+ 7 4 B (28)
Va tir 5=b—5:>5=—5=—719”5 , ta dugc:
T (1. 0\2
. S (be) S T ~ 2
V =—ks" sgn(s)—k,s"s —————+5"w(t)-bl|s| - S

1 S Lo s (29)

Céc tham s6 duoc cho boi (29) c6 cac thude tinh saus’ w(t) < ||S||||W(t)|| va HW(t)H <bo , do do:
s"w(t) <|s| b6 (30)

Tur (30) chung ta chiing minh dugc:

~(bOY*s"s + (bO) |5 - B

V <—ks" sgn(s)—k,s" s+

bo|s|+ D
Do s"s = |s|[ . nen ¥ < —ks” sgn(s) —kys"s -—L— (32)
: 1 T be|s|+ B

Tu luat thich nghi (19a,b,c) ching ta co (18) 13 6n dinh tiém cén.
5 >0, dodo: P<0V=0c {SZO Do d6 Pé giam hién tuong chattering trong diéu

= khién truot, ching ta co thé thay ham sgn(s)
bd diéu khién ASMC dé xuit trong (16) va  bang ham J(s) c6 phuong trinh (33):

1 if s>¢

S5(s) = % + arctan(%) if-¢g<s<¢ (33)

-1 if  s<-—¢
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v

Hinh 1. DPac tinh ham Jd(s)
Do vay bo diéu khién ASMC mdi s& duoc nhiéu f,, dugc dinh nghia trong (18).
dé xuét trong (34) v6i thanh phan tin hiéu bu

F =—=My(q)[Aé = Ga] + Ho(q,9) + Go(q) = Co(q,q)s —k16(s) —kas + fi,  (34)

3.3. Ung dung va mé phéng khop tinh tién c6 tay gip dung hé thong xilanh
Canh tay robot dugc chon dé mé phong  khi nén. Néu gop hé thdng xilanh khi nén chi

thuat toan diéu khién 1a robot trong hinh 2.  c6 chiic ning gip nha vat va tai clia robot vao

Robot ¢6 2 khdp quay trong mat phang ngang  thanh thir 2 thi robot nay 1a robot 2-NOF

song song miat dat dé di chuyén vat tir vi tri A chuyén dong trong mat phang ngang.

(vi tri vat trén bang tai tiép liéu) dén vi tri B (vi  3.3.1. Phwong trinh dpng lwc hoc robot

tri vat trén ban may gia cong co khi) va mot

a. M6 hinh thuec té b. M6 hinh Iy tuwong quy déi dé tinh déng lic hoc
Hinh 2. Robot dung cho tiép liéu phdi co khi

Phuong trinh dong luc hoc robot 2-NOF  dugc viét nhu sau (Mezghani Ben Romdhane
khi sir dung cac gia thiét 1y tuong (Hinh 2b)  Neila ef al, 2011):

M,(q)i§+C,(4.9)4+G,(q)=F +w() (35)
MOll M012

Thanh phan M,(q)= {M v
021 022

:| V01 M, (q)= mollli + My, (lzzc + 112 +201,, cos(q,)) + 1y, + 1y, ;
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M, (9) =M, (q) = moz(lzzc +h1,, cos(g,))+ 1y, 5 My,(q)= mozlzzc +1y5 116 =5

Co(9:9)

Thanh phin %(q){cﬂ(qm Cyn(¢,d)
022 2

Con1(4:9)

ll
39

:| voi Copy =—my,l 1, sin(q,)q, 5 Cy, =my,ll, sin(q,)q, ;

Cory =Myl sin(q,)q, —my,l 1, sin(q,)q, 5 Cp, =0.

Thanh phan G,(¢)=0vi canh tay chuyén
dong trong mit phing ngang. Cac tham sd st
dung gdm khéi lwong m, Ic 1a khoang cach t&i

tam khéi, 7 1a md men quén tinh. Céac gia tri
tham s trong (35) dugc cho trong bang 1.

Bang 1. Cac tham s 1y twéng ciia robot 2-NOF

My my; I Ly In Iy, b=
(kg) (kg) (m) (m) (Kgm’)  (Kgm’) T
3.313 3.6 0.96 0.5 0.0636 0.52 0.02

3.3.2. Cdic thanh phéan nhiéu va sai s6 mé
hinh gom
a. Nhiéu trong lwc

Do robot lam vi¢c trong moi trudng gia
cong co khi, nén gia sir c6 anh huong rung lic
chan dé trong qua trinh di chuyén vat, khi chan
dé rung lic s& tao ra do nghiéng 13 lam 2 truc
chuyén dong khong trén miat phiang nim
ngang, diéu ndy tao ra thanh phan nhidu trong
truong AG. Trong giéi han cho phép vé do
cting vitng cua chan dé, gia tri nhiéu trong luc
dat lén 2 khdp dugce tinh nhu sau:

AG, £10sin(2zt) va AG, < 7sin(27t)
b. Sai s6 mé hinh

Trong qua trinh di chuyén phoi dé tiép licu
cho ban may gia cong co khi, cac phoi s& co
khéi lwong khong gibng nhau, din dén khéi
luong m, cta khép tha 2 c6 su thay ddi (néu
nhu ta quy ddi khéi luong m, gom khéi lugng
ban than thanh 2 va khdi luong tai). Gia sir

(36)

theo thiét ké, dao dong ciia tai thay do6i 1a 10%,
khong mat tinh tong quat ching ta c6: m, =
l.lmog.

Do sy phtic tap cia két cau co khi, khong
mét tinh tong quat chung ta gia st , = 1.151,
va I} = 1.1y, v&i Iy va Iy, 1a gia tri ly tuong
tinh duogc.
¢. Nhiéu bén ngoai

Véi cac robot tiép liéu 1am viée trong xuong
gia cong co khi, cac thanh phan bui kim loai c6
thé bam trén cac truc khép quay, cac thanh
phan nay s& tao ra lyc ma sat trén céac truc
khép, gid tri cua lyc ma sat nay phu thudc vao
hinh dang va kich thudc cua hat bui, sb luong
hat buyi... Do vay, ching ta gia st luc ma sat
nay 1 tin hiéu nhiéu ngau nhién.

Chu yéu nhiu bén ngoai giy trén robot 1a
do gi6. Pam bao tinh téng quat trong mod
phong, anh huong dau vao dugc thé hién boi
c4c tin hiéu ngau nhién trong hinh 3.

Y 1
8 5
£ 7 LT 1
5 ¥ ]
222 e
0_4 1 1 1 1
55 7 |
2z O ]
= 8 o ,
DL‘SZ Il I Il Il \4,7
4 1 2 3 4 5 6

Time (s)

Hinh 3. Cac tin hiéu ngau nhién nhiéu ma sat
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3.3.3. Cdu tritc bg diéu khién ASMC dé xudt minh hoa bing so dd khdi trong hinh 4, véi
Nhu di dé cap, bo didu khién ASMC d&  SMC la bo diéu khién trugt kinh dién.
xuat dugc xac dinh trong (34) va (18), duoc

ASMC M) C(4:9) [ Nomial
4, 4, L Dynamics [*7]
% ::“ > sMC 7 ld(t)
Muxi y + g q
. ®—p| Plant ‘>
s=e+/Me |
| +
L | Adaptive | b ] Compensator i
! > Law > Part f 3

Hinh 4. So d0 ciu tric b diéu khién ASMC dé xuit

Quy dao mong mudén (quy dao dat) cho  hinh 5 (John J Craig, 2005).
cac khép trong md phong duoc thé hién trén

qq (rad)

>
/ 11 {
’ Time (s) e !
Hinh 5. Quy dao dat cho hai khép
1 .
q0+5at2 if 0<t<t,
q, = qb+atb(t—tb) if tb<t<tf—tb ,qd:[qdl qdz]T (37)
1 .
q, —Ea(tf -t if 1, -1, <1<t
at if 0<t<1¢,
g, ={at, if t,<t<t,—t,, q,=[ds 4, (38)
a(t, —t) if 1, —t,<t<t,
if 0<r<t,
G, =10 if 1,<t<t,~t,, §,=[Gn 4.1 (39)
—a if 1, —t,<t<t,
Trong cong thuc (37) - (39), cho: ¢, =[5 51" ; t, \/azz‘f, ~4a(q, —q,) 1,
t,=—=— 5 4, =g, t—at,
o of; g —2F Ty o M), 2 2 ?
9= T gt 47 £ Cac gia tri ban dau dugc cho la:
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[4,(0) q,(0] =[0.1 0.1]" va
[4,(0) 4,0 =[0 0]
Cac tham sd cua bd diéu khién la:
A =diag(5,5),7, =20, y,=30, k =diag(10,10),
k, = diag(100,100) va ¢ =¢, =0.02.
3.3.4. Két qui mé phong
Két qua mo phong véi bo diéu khién kinh
dién SMC va bo diéu khién ASMC dé xuat
duogc xac dinh trong (34) va (18) duoc thé hién

g 3

E —qd i

g 2 —— asMC

5 1 —— q-ASMC |

2

g

2 0 :

g 0 1 2 3 4 5 6
Time (s)

315 :

ER o ad

2 —— ¢-SMC

; 05 q-ASMC -

g

g 0 . . . . .

g 0 1 2 3 4 5 6

Time (s)

Hinh 6. Quy dao cta hai khép

5 : ‘
R I A N\ a /ﬂ‘\ -
N /\/ \/ VAWA
g{ N \J/ \\ ’/
Z -5t \ / *
2 35 4 5 s
5 Tlm‘e(s)
- A
g a e A VL
R e
~ - \/ h‘\ //
RV
% 1 2z 3 4 5 6
Time (s)

Hinh 8. Tin hiéu bu nhiéu ciia ASMC
dua trén wée tinh giéi han trén nhiéu

Két qua mdé phong chi ra ring cac anh
huong cia cac nhiéu dugc loai, quy dao hai
khép bam theo quy dao ddt mong mudn. Hinh
7 cho thay sai 1éch quy dao tién vé gid tri 0 khi
sit dung ca SMC va ASMC. Do vay, bo diéu
khién ASMC dé xuét co thé thay thé duoc
hoan toan by diéu khién kinh dién SMC khi
ching ta khong biét dugc gia tri ciia cac nhidu.
Bo diéu khién kinh dién SMC bét budc ching
ta phai biét trudc gia tri nhifu hodc giéi han
trén cua nhiéu.

trén cac hinh 6 dén hinh 9. Hinh 6 biéu dién
quy dao hai khép va hinh 7 biéu dién sai sd
quy dao hai khép tuong tmg vé6i bd diéu khién
SMC kinh dién va bo diéu khién ASMC dé
xuat. Hinh 7 biéu dién tin hiéu bu (48) dugc
tinh dya trén viéc udc lugng gidi han trén ctia
nhiéu, va hinh 8 biéu dién tin hiéu cua bo diéu
khién ASMC khi duoc lam tron béi viée thay
ham sgn(s) bang ham d(s).
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4. KET LUAN

Bai bao di gi6i thidu vé bo diéu khién truot
thich nghi ASMC duya trén tin hi¢u quan sat
nhiu. Thuat toan thich nghi dé xuat c6 thé wdc
tinh duoc gidi han trén cta nhiéu dé tao ra tin
hiéu bu trong bo diéu khién ASMC ma khéng
can biét chinh xac vé nhifu. Vé6i thuét toan
thich nghi nay, cu trac bo diéu khién ASMC
don gian hon so véi thuat toan dugc dé xuit
trong (Mezghani Ben Romdhane Neila et al,
2011; Sze San Chong et al, 1996; Man
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ZHIHONG et al, 1997). Cac két qua mod phong
xac nhan tinh kha thi trong qua trinh diéu
khién quy dao robot va lam co s& dé ché tao bd
diéu khién trong thuc té.
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ROBUST ADAPTIVE CONTROL FOR ROBOTIC MANIPULATOR BASED
ON DISTURBANCE OBSEVER

Hoang Son', Nguyen Thi Phuong1
"Vietnam National University of Forestry

SUMMARY

This article introduces Adaptive Sliding Mode Control (ASMC) based on Disturbance Observer (DOB) to
apply it to control the trajectory of the robot arm when affected by external disturbance during working. When
robots work in reality, the impact of external disturbance is inevitable, and the value of disturbance is often
difficult to determine. In order to solve the problem of accurately controlling the robot's trajectory while not
determining the impact value of external disturbance, through theoretical research methods, empirical analysis
and demonstration by simulation, we propose an adaptive sliding controller (ASMC) based on the disturbance
observer (DOB), which includes an adaptive algorithm to estimate the upper limit of disturbance without
having to know about it from the external conditions. The stability of the adaptive sliding controller (ASMC)
proposed by the research is proved through Lyapunov's theorem. The simulation results of the adaptive sliding
controller (ASMC) applied to the machine arm when participating in the supply in mechanical machining
proved the accuracy of the adaptive sliding controller (ASMC) proposed by the study in the paper.

Keywords: Adaptive sliding mode control, disturbance, disturbance Observer.
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