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Abstract

This paper presents the design and development of a modular experimental platform for research and education
on Switched Reluctance Motor (SRM) drive systems. The platform is designed to support the implementation,
testing, and evaluation of nonlinear control strategies for SRMs while also serving as a practical training tool that
bridges theoretical knowledge and experimental practice. The hardware and software architectures are developed
in a modular manner, enabling the flexible integration and assessment of new control algorithms without requiring
major modifications to the system. In addition, the platform supports real-time data acquisition, system
identification, and performance analysis, making it suitable for both teaching and research purposes. The
developed experimental platform was completed as part of a university-level research project at Hanoi University

of Industry, led by Dr Vo Thi Cam Thuy.
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Tom tat

Bai bao trinh by vé mot nghién ctru, thiét ké va ché
tao ban thi nghiém chuyén dung phuc vu cho nghién
ctru cac phuong phap diéu khién phi tuyén ap dung cho
dong co tu tro chuyén mach (SRM), v6i muc tiéu
khong chi hd trg cac hoat dong nghién ciru chuyén sau
ma con phuc vu cho nhu cau dao tao thuc hanh theo
dinh huéng gan lién ly thuyét véi thuc nghiém. Phan
mém duoc thiét ké kiéu mo-dun hoa nén d& dang cho
viéc mé rong cai dat cac thuat toan didu khién méi. Cac
két qua nghién ciru dd duoc nghiém thu trong d& tai
nghién ctru cdp Pai hoc Cong nghiép Ha Noi do TS.
V6 Thi Cam Thuy chu tri.

Ky hiéu )
Ky hiéu Ponvi Y nghia
c,C,,b,b, Tham sb bo diéu khién
0] rad/s Téc do goc cua dong co
W, rad/s CT(;SC do goc dat cho dong
ij A Dong dién pha j

Pong co tir trd chuyén mach (Switched Reluctance
Motor) viét tit 1a SRM, ra doi tir nhitng nam 1840.
SRM nbi bat véi thiét ké don gian va chi phi san xuét
thip nho cAu tric khac biét 1a ca rotor va stator déu co
dang cuc 16i, khong sir dung day quén trén rotor hay
nam cham vinh curu, nén ngay cang dugc tng dung
nhiéu trong cong nghiép va cude séng[1],[4],[6]. Tuy
nhién, bén canh nhimg loi thé, SRM vén ton tai nhiéu
han ché dang ké nhu mo-men dap mach cao, tiéng on
16n va dic tinh phi tuyén phirc tap. Nhiing van dé nay
khong chi 1am giam higu suét van hanh ma con gy kho
khin trong qua trinh mé hinh héa va diéu khién. Hon

O] rad/s Tbc do dit cua dong co
u. Tin hi¢u dién ap dat vao
i v :

pha j

Vi Whb Tt thong pha j

R Q bién tro day quén )

m K Khoi lugng tai gan véi

g

roto

g m/s? Gia toc trong truong

| m Khodng cach truc quay
dén trong tam tai.

J kgm? M6 men quén tinh

Chir viét tit
SRM Switched reluctance Motor

PID Proportional-Integral-Derivative

DSC Dynamic surface controler
SMC Sliding Mode Control
LPF Low Pass Filter

1. Pit van dé

nita, vige xac dinh tur thong, mot tham s6 quan trong
trong thiét ké va diéu khién SRM thuong gap nhiéu
thach thirc do khéng do truc tlep dugc tham s6 nay.

Vi vay, viéc céi thién chét luong va hi¢u sult cua
SRM la mot nhi¢m vy quan trong duoc nhiéu nha khoa
hoc trén thé giéi quan tim. Nhing nd lyc nghién ctru
gan day da tap trung vao viéc xay dyng mo hinh toén
hoc cho SRM véi ddy du cac didc tinh phi tuyén nhim
nang cao chat lugng thiét ké didu khién. Nhitng cong
trinh da dugc cong bd & hudng nghién ciru nay da dat
dugc nhimng hidu qua nhat dinh, tuy nhién, van con ton
tai nhirmg nhuoc diém chua giai quyét duoc triét dé. bé
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khic phuc nhuge diém nay, trong nhiing ndm gén day,
cac phuong phap diéu khién phi tuyén dugc ap dung
phé bién cho SRM [1], [2], [3],[4]...cac phuong phéap
tiéu biéu nhu diéu khién trugt (SMC), diéu khién
Backstepping, diéu khién mat dong (DSC)[6],[71.[11],
Céc cong bd trong nudce phan 16n ding lai & phan tich
chat lugng thiét ké trén co s6 md phong k¥ thuat s6. Do
chinh 13 1y do thiic ddy nhom nghién ciru thyc hién dé
tai nghién ciru ché tao ban thi nghiém diéu khién SRM
phuc vu cong tac dao tao va nghién ciru.
Trong bai b4do nay, mot ban thi nghiém dong co tir tr&
chuyén mach duogc ché tao nham gitp cho nguoi hoc
lam quen vé6i cac phuong phép diéu khién phi tuyén ap
dung cho SRM, hiéu biét thém vé& phuong phap mo
hinh hoa hé thng bang thyc nghiém ciing nhu kha
nang tich hop cac md-dun diéu khién méi dé mé rong
phin mém diéu khién. San pham cua bai bao ciing di
dugc nghiém thu trong khudn khd dé tai cip truong
DHCNHN. )
2. Co s6'ly thuyet
2.1. M6 hinh toan hoc ddng co tir tré' chuyén mach
Dé phuc vu cho viéc thiét ké va trién khai cac thuat
toan diéu khién trén ban thi nghiém, can xay dung mo
hinh toan hoc ctia déng co tir tré chuyén mach (SRM).
M5 hinh nay 1a co s¢ dé nghién ctru va dé xuit mé hinh
thi nghiém. Trong nghién ctru nay, déng co SRM cé
dang cuc 161, gdm 3 pha vdi 6 cyc & stator va 4 cuc &
rotor. Trong [1], mo hinh toan hoc cia SRM dugc xay
dyng dua trén ba phuong trinh co ban gdm phuong
trinh dién 4p pha, phuong trinh m6-men dién tir va
phuong trinh co hoc cua ddng c.

uj = Rij + —~

]-(6, ii) ~ 90 €))

Trong d6 j =1, 2, 3. Cac ky hiéu u;, R, ij, g 1an Iuot 1a
dién ap, dién trd, dong dién va tr thong cua pha th j.
T, 12 m6 men xo0dn dau ra, T, 1a mé men cua pha tht j,
J 12 m6 men quén tinh cua truc dong. Nang luong dién
tur tinh bang:

ow; (8,i;) = foj‘l’i (6,1)dj; @

Téng md men xodn dau ra dong co T, duge xac dinh
bang cach lay tong mémen trong moi pha:
m

T.(0, 1y, iy, i) = Z T(6,1) 3)
Ham cua déc tinh tir théng co thé dugc xép xi bang [1]:
bi(6,15) = Ps(1 - e7H5@) “4)

Trong d6 Y la tir thong bdo hoa va f;(6) duge tinh
bang chudi Fourier v6i Nr 14 sb cyc réto:

£,(8) = a+ bsin [Nre (-1 %ﬂ] (5)

Momen cua pha j dugc biéu dién nhu sau:
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g, df0)
fz(e) S do (6)
{1—[1+1if;(0)]e 5O}

Trong bai bao nay, SRM véi 4 pha s€ dugc xét sao
cho m = 4 va vecto trang thai dugc xac dinh nhu sau:
x=[x1 X, x3 Xs Xs]T trong d6 x; =8, x, =
W, X3 =iy, X, =1, va xg =i3. Cac phuong trinh
khong gian trang thai ctia dong co c6 thé duge viét lai
thanh:

T;(6,1) =

Xl =:X2

. B mgl

X, =F(%) — sz + —sin(x,)

X3 =p1(¥) + 9Py, 7

X4 = p2(¥) + 42 (Nuy
%5 = p3(x) + q3(XNus

Véi F(x) = Xjzap,c i(®) + 8i(®)xi42 va fi(x), gi(),
p; (%) va q;(x) dugc tinh toan trong [1] véij = 1,2,3.
2.2. Nhan dang mo hinh thuc nghiém

Nhan dang mé hinh déng vai trd 1a cau ndi cbt 16
gilp nguoi doc chuyén dbi tu duy tir Iy thuyét thuan
tly sang ky thuat thuc nghiém. Trong boi canh thuc té:
déi tugng 1a mét "hop den" chua rd tham s6. Viéc 1am
chu k¥ thuat nay gitp nguoi doc biét cach ty tim ra mo
hinh toan hoc tir dit liéu do dac, tao tién dé bat budc dé
thiét ké thanh cong cac bo diéu khién.

Do dong co SRM 6/4 suir dung trong nghién ciru
khong dugc cung cip dly du cac thong so tir nha san
Xuét nén viéc nhan dang md hinh Ia can thiét nhim
phuc vu thiét ké va danh gia cac thuat toan diéu khién.
Dir liéu thyc nghiém dugc thu thap thong qua hé théng
do luong va giam st cta ban thi nghiém, bao gdm cac
tin hiéu tdc do, dién ap va dong dién ctia dong co. Trén
co sd dir liéu thu dugc, cac phuong phap nhan dang hé
thdng duoc ap dung dé xay dung mé hinh dong hoc cua
dbi twong dudi dang ham truyén hoic mé hinh khong
gian trang thai. M6 hinh nhén dang sau d6 duogc kiém
ching bang cach so sanh dap mg mo phong véi két
qua thuc nghiém, qua d6 danh gia dg chinh xac va hiéu
chinh cac tham s6 néu can thiét.

Két qua nhan dang thu dugc nhu sau:
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H.1. Két qua nhdn dang hé thong [19]
V61 mo hinh nhan dang trong khong gian trang thai:
21 =Z
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7z, = —=51,01z; + 16,345z, + 723,9u (8)
Trong d6 w = z;, w = z,, v6i 6 chinh xéc dat dugc
la 82,43%.

2.3. Thiét ké b diéu khién truet va DSC
2.3.1. Thiét ké bd diéu khién truot

Tu (8), dat f(z) =-51,01z -16,345z,; Db =7239.
Goi Z4 1a tdc dd dit cho SRM. Dinh nghia mit trugt
theosailgch € =2, —Z véi A>0:

S=e+M\é 9)

Str dyng ham diéu khién Lyapunov: V = 1 S?, voi dao
2

ham sai 1éch diéu khién téc do: € =Z,, —Z, =—Z,

va € =-7, =—f(z) —bu. Pao ham 2 vé thu duogc:
V =SS = S(é+A8)

S(-z,—Af(z) —Abu)
S(-z, - Mf (z) —Abu +ksign(S)) —
—k|S]

Dé hé bn dinh thi phai co: V = —k|S| < 0. Do do, tin

hiéu diéu khién truot duoc tinh boi:

(10)

1 .
u=u, = E(kmgn(s) -z,-M(2)) @)

Trong &6 A, K 13 cac hing s dwong tuy ¥. Vi chua c6
thiét bi do gia tdc nén cac dai luong s€ dugc tinh xép
xi bang cach roi rac hoa thang thoi gian véi chu ki trich
mau cd dinh T << . Khi d6 sai 1éch bam dugc tinh boi:

e(k) = 2, (k) - 2,(K) 12)
(k) = -z, (k) 13)
Tur (12) va (13), suy ra mat trugt roi rac theo timg bude

thoi gian S(K) tinh boi:

s(k) =z, (k) +2e(k) (14)
Tir két qua nhan dang md hinh trong (8), v&i ham phi
tuyén f(z) = 51,01z, — 16,345z, . Roirac hoa f (Z)
theo tirng budce thoi gian suy ra:

f(z(k)) = -51,01z (k) - 16,345z (k) (15)
Tir d6, 4p dung (14) suy ra tin hiéu diéu khién theo ting

budec:
1 (ksign(s(k))—
Houc () = 723,91 (—M (z(k))-z, (k)} (19

Cac hang s6 A, k dwong tiry chon.
2.3.2. Thiét ké bp diéu khién DSC
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bat z, =€, +a; v6i  1a tin hiéu diéu khién ao. Str
\ 1 2 X A
dung ham Lyapunov V, = Ee . Pao ham hai vé cua

V, ta duge:
V,=eé=e(z,-z,)=6(z, -6 -qa)
=e(z,—e,—a,+Ce—Ce)

. 2
=e(z,—a,+Ce)—ee,—ce 17)
V6i =2,y +Ce, ta duge: V, = —Ce° —ee,. Su

1
dung ham Lyapunov thi hai V, =V, + E 822 . Pao ham
hai vé cia V, ta dugce:
V, =V, +e., =e,(2,—d,)—ee, — e’
e,(f(z)+bu—a,—e+cpe,)- (18)
—c,e* —C,e’

Str dung bo loc théng thap c6 hing sé thoi gian T <<.
Ta duoc:
o~ IB

TR+B=a, > ~f= T
Thay vao (18), ta dugc bd diéu khién DSC:
1 a —
Upse :B( 1_|_ ﬂ+e—c2e2— f(z)j (20)

Vi chua c6 thiét bi do gia tdc nén cac dai luong s€ dugc
tinh xap xi bang cach roi rac hoa thang thoi gian véi

(19)

chu ki trich mau ¢b dinh Ty << Khi d6 ta co:

e(k) = 2, () - 2,(K) 1)
e () = 2,(K) — o1, (K) 2
0 (=250 i)

S

(k) =ﬂ(k—1)+%(al(k—1)—ﬁ(k—1)) (24)

Tir (21) — (24), suy ra tin hiéu diéu khién DSC theo
tung budc:

o (k)-B(k)
uDSC(k):% T ve(k)- (25)
—C,€, (k)_ f (Z(k))

Cac hangsé T, T, << va C;,C, duong tity chon.

3. Céu hinh phan ctrng hé thong diéu khién

Hé¢ thong ban thi nghiém diéu khién tdc d6 dong co
tir tro chuyén mach (SRM) dugc thiét ké theo cau tric
mo-dun nhim phuc vu nghién cuu, kiém chung thuc
nghiém cac thuat toan diéu khién phi tuyén va hd trg
dao tao thuc hanh, nhu thé hién trén H.2.
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chuyén mach
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H.3. So d6 bo mach diéu khién cong suat

Hé théng ban thi nghiém gém ba mé dun chinh:
dong co SRM, mach cong suat didu khién téc do va
may tinh giam sat. Pong co st dung trong nghién cuu
1a loai SRM 6/4, ngudn cip 24 V, cong suit dinh muc
100 W va toc do tdi da 2000 vong/phit [19]

Mb dun mach cong suét diéu khién toc do, trinh bay
trong H.3, bao gom b xtr ly trung tdm, mach thu nhén
tin hiéu va bo bién ddi cong suat. Khoi nay c6 nhiém
vu thu thép tin hiéu phan hdi tir cam bién, thuc hién
thuat toan didu khién theo thoi gian thyc va phat xung

diéu khién cac khoa cong suit dé diéu chinh téc do
dong co. Cu tric mo-dun cho phép d& dang thay thé
hoidc bd sung cac thuat toan diéu khién méi ma khong
can thay doi phﬁ?m ctng hé thdng.

May tinh glam sat dugc st dung lam trung tdm
gidm sat va giao tiép voi hé thong théng qua phan mém
HMI. Cac tin hi€u do dugc tir encoder va bg diéu khién
dugc truyén vé méy tinh dé hién thi, luu trit va danh gia
chét luong diéu khién, tao diéu kién thuén loi cho qué
trinh nghién ctu va giang day.
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Chi tiét thiét ké dugc tham khao trong luan an tién
sy cua tac gié} [18]‘ . . i
4. Thiet ké phan mém diéu khién

Phan mém diéu khién cua ban thi nghiém duogc xay
dung va déng goi thanh cac md-dun nham tao diéu kién
thuén lgi cho viéc nghién cuu, trién khai va mo rong
céc thuat toan diéu khién khac nhau. Chuong trinh diéu
khién duoc phat trién bang ngon ngir C trén moi truong
Keil, thyc thi trén vi diéu khién dé thuc hién cic chirc
nang thu thép tin hiéu, tinh toan thuat toan diéu khién
tdc do va phat xung chuyén mach cho cac pha ciia dong
co SRM. Bén canh d6, phan mém Python dugc sir dung
dé xay dyng giao dién nguoi - may (HMI), hd trg giam
sat va diéu chinh cac tham s6 van hanh theo thoi gian
thue.
4.1 . Thiét ké giao di¢n HMI

Giao dién HMI duoc thiét ké nham hd tro nguoi st
dung theo ddi trang thai hoat dong cua hé théng, cai dat
tham s6 diéu khién va danh gia két qua thuc nghiém
mot cach truc quan. Giao dién bao gdm cac chirc ning
co ban nhu khéi dong, dimg hé thong, lwa chon chiéu
quay va hién thi cac thong sé van hanh cua dong co.

VCCA-2026

Nhé cdu trac phan mém dang mo6-dun tich hop, giao
dién HMI c6 thé dé dang tich hop céc thuét toan didu
khién méi ma khong can thay déi cau tric tong thé cua
hé théng. Thiét ké giao dién HMI cho bo diéu khién
truegt va DSC duge cho trong H.4 va H.5.

Giao dién HMI cho bo didu khién truot dugc thiét
ké nhu H.4 véi lan lugt thyc hién cac budc: (1). Cai dat
gia tri dat cho toc do dong co, (2). Cai dat tham sé cho
b didu khién truot, bao gdm k, A; (3). Két ndi bo diéu
khién véi dir lidu trén PC va (4). Chon ché do quay
thuén hodc quay nguoc.

Tuong tu cho bo diéu khién DSC, giao dién HMI
thiét ké cho bo diéu khién nay duoc cho trong H.5,
trong d6 ciing bao gdm 4 thao tac: (1). Cai dat gia tri
dat cho tbc do dong co, (2). Cai dat tham s6 cho bo diéu
khién trugt, bao gdm ¢y, c,; (3). Két ndi b diéu khién
v6i dit liéu trén PC va (4). Chon ché d6 quay thuan,
quay nguoc.

Céch thiét ké nay gitip don gian hoa qua trinh thi
nghiém, ddng thoi tao diéu kién thuan loi cho viéc danh
gi4 va so sanh cac thuat toan diéu khién khac nhau trén
cing mot nén tang thi nghiém.

%1 SMC control - o X
SRM - SMC CONTROL
i axe sEo AR A% 1 12 .
Cai dit the dp agt ~LL) Vo e Cai djt ché d§ quay
i (4) thuéin, quay ngwot,
Backward hojc dirng dong co
) i khan cap
Hién th] toc d(] Tée 88 thyue I_I Stop
thue cua SRM
8K 6.00 Set K ¢
. (2 Cai agt tham s6 b
pre o8 S didu khién 2,K.
COM1 Connect PC Disconnect
(3) Két néi by didu khién

véi dir liéu trong PC

H.4. Giao dién HMI bé diéu khién truot

% ! DSC control - u} X
SRM - DSC CONTROL
A Ax A an ax (1) 1200+ 2200 N oAax A an N
Cai dat toc do dat ~=_| Cai dat che d quay
Va3 . )
: 50 front (4) thuin, quay nguoc,
Backward hoéc dfrng di:)ng co
. p khan ca
Hién thi toc d¢ T Nl 5§ P
- y Téc 86 thyc (] top
thue cua SRM
(2) [ Xa] 2.00 Set C1
Cai dat tham s0 bd / 8 500 Set C2
didu khién 2, K. =
COM1 Connect PC Disconnect

'm Két ndi by didu khién

voi dir liéu trong PC

H.5. Giao dién HMI bé diéu khién DSC
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[+ $0'DO QUY TRINH THi NGHIEM BQ DIEU KHIEN PHI TUYEN CHO PONG CO TU TRO CHUYEN MACH (SRM) —!
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PHAN 2: NEN TANG DIEU KHIEN TiCH HOP HMI & ROBOTICS

BAT DAU: THi NGHIEM
DIEU KHIEN SRM

PHAN 1: NHAN DANG

KIEN TRUC DIEU KHIEN DANG CAM/RUT MO s, % EJ'/ ClAD DN
L
:]

$RM - DSC CONTROL A

HE THONG B0I TUONG

THU VIEN BO DIEU KHIEN
(Pluggable Repositories)

CHON
THUAT TOAN
DIEU KHIEN ‘

[Bl Thu thap DI ligu
(Téc do, Mo-men, Dong
dién) qua DAQ

[C] Thyc hién Thudt toan
Nhan dang
(e.g., RLS, ANN)

[D] Xéc thuc Mb hinh &
Udc lurgng Tham s6

KET QUA:
MO HINH TOAN PHI
TUYEN DONG CO'SRM

2.3 DY KIEN TiCH HOP
TRONG TUONG LAI

. & GIAM SAT
- g:.m; o ‘ TRUC QUAN
‘ i N -

@

- CHON THUC THI HE THONG
T THUAT VONG LAP TAQ TIN HIEU| , | THI NGHIEM SRM

i TOAN DIEU KHIEN DIEU KHIEN THYC TE
m‘eu KHIEN | | THOI GIAN THYC (Phan cimg & Dong)

et 2 )

A

DO PHAN HOI
CAM BIEN
(Feedback) v

KET QUA THI NGHIEM:
PHAN TICH HIEU SUAT
DIEU KHIEN

H.6. Cdu triic phan mém diéu khién SRM tich hop cdc mé dun diéu khién

5. Két qua thwe nghiém

H.8 va H.9 biéu dién dap tmg toc do ciia dong co
khi str dung hai phuong phap diéu khién: diéu khién
trugt SMC (dudng mau xanh) va diéu khién bé mat
ddong DSC (duong mau do), véi toe d6 diat khong doi 1a
1800 v/ph (dudng den nét dit). Quan sat cho thay ca
hai b diéu khién déu c6 kha nang dwa h¢ thong SRM
dat dén toc d6 mong mudn trong khoang thoi gian
ngin, v6i thoi gian hoi tu xap xi 3,5 gidy dbi véi DSC
va khoang 3 gidy ddi véi SMC. Tuy nhién, vé mit chat
luong diéu khién, DSC cho thay dap img mugt ma hon
v6i bién d6 dao dong nho sau hoi tu (dudi 50 v/ph),
trong khi SMC mac du héi dua hé théng SRM dat dén
tbc d6 mong mudn trong khoang thdi gian ngén, vai
thoi gian hoi tu xap xi 3,5 gidy ddi véi DSC va khoang
3 gidy d6i véi SMC. Tuy nhién, vé mat chat lugng diéu
khién, DSC cho thay dap ing muot ma hon véi bién do
dao dong nho sau hoi tu (dudi 50 v/ph), trong khi SMC
mic du hoi tu nhanh hon nhung xuét hién dao dong 1&
rét quanh tdc do dat, véi bién do dao dong khoang +80

v/ph. Ngoai ra, bo diéu khién SMC c6 d6 qua diéu
chinh cao hon, khoang 6%, trong khi DSC chi khoang
3%, cho thay DSC it bi vot 16 hon trong giai doan
chuyén tiép. Nhin chung, DSC dam béao dap tng 6n
dinh hon va it dao dong hon, phu hop véi cac hé théng
yéu cau van hanh ém va bén viing cua SRM, trong khi
SMC cho tc d6 dap ung nhanh nhung can xtr Iy van
dé chattering néu trién khai thyc té.
H.9 cho thay sy thay d6i dién 4p diéu khién dau vao
cua dong co SRM dudi tdc dong cua hai bd diéu khién
DSC va SMC. Ca hai déu nhanh chéng dua dién ap 1én
mirc 6n dinh khoang 10V sau khoang 2 gidy, tuy nhién
SRM phan tmg nhanh hon véi d ting dién ap dbc hon.
Tuy nhién, tin hiéu diéu khién cia SRM xuét hién dao
d6ng nho sau khi 6n dinh, vi bién d6 khoang 0.2-0.3V
va co hién twong qua diéu chinh nhe (dat khoang
10.3V). Trong khi do, bo diéu khién DSC cho tin hiéu
muot va 6n dinh hon, gan nhu khong ¢ dao dong dang
ké. Diéu nay cho thdy SRM phu hop v6i yéu cau dap
ung nhanh, con DSC uu thé vé d6 on dinh tin hiéu.

= 2000 r .
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2 1000 -
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H.8. So sanh ddp iing toc dé dong co khi sir dung SMC va DSC
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H.9. So sdnh tin hiéu diéu khién dau vio dong co khi si dung SMC va DSC

Bang 4.2. So sanh két qua thyc nghiém DSC va SRM,
diéu khién toc do SRM.

Chi tidu chdtluong || DSC || smc |
[Téc do n dinh (v/ph) || ~1800 || =~1800 |
[Thoi gianquado(s) || =3 || =7 |
Bién d¢ dao dong tdc do Nho Lén
(v/ph)

Tin hiéu diéu khién cuc N N

dai (V) ~10.4 ~ 10
Thoi gian 6n dinh cia

dién ap ~4 ~2-3

dau vao (s)

Bién d§ dao dong diéu

khién (V) +0.3 +0.2

Két luan
Ban thi nghiém SRM cong suit nho da duoc thiét ké va
ché tao thanh céng nhiam phuc vu cong tic dao tao va
nghién ctru trong linh vyc truyén dong dién. Hé thong
cho phép trién khai, kiém chimg va danh gia cac thuat
toan diéu khién trén ddi tuong thuc, déng thoi hd tro
qua trinh nhén dang m6 hinh va thu thap dur liéu thyc
nghiém. Két qua thir nghiém cho thdy cau trac phan
clg va phan mém duoc xdy dung dap tng t6t cac yéu
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