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NGHIEN C(rU BO PIEU KHIEN PID MO’ CHO HE TRUYEN DONG
SERVO

A STUDY OF FUZZY PID CONTROLLER FOR SERVO TRANSMISSION

Truong Van Thuin', D6 Viét Long', Pham Trong Hoa’
"Truong Co khi, Truong Pai hoc Bach Khoa Ha Noéi
*Khoa Co khi, Truong Pai hoc Giao thong Van tai

TOM TAT

Bai bdo trinh bay mot s6 két quad nghién ciiu vé xdy dung bo diéu khién PID md cho hé truyén
dong servo. Bong luc hoc ctia co hé tii dong co servo, truc vit va tdi co khi dugc tong hgp va mé hinh
héa trong Matlab/Simulink. Tii d6, mot bé diéu khién PID md dugc xdy dung dé diéu khién vi tri cia
tdi. Ddp ting cuia hé thong dugc so sanh giiia phuong phdp diéu khién truyén thong va thong minh. Két
quad thu dugc qua mo phong so cho thdy phuong phdp PID md c6 hiéu qud tot trong diéu khién vi tri
ctia hé thong servo co dién.

Tu khoa: Diéu khién PID md; M6 phéng so; Dong liic hoc.
ABSTRACT

This paper presents some research results of tuning a Fuzzy PID controller for servo transmission
system. Dynamics of system including servo motor, screw joint and working plate is developed and
numerically modeled in Matlab/Simulink. Then, a Fuzzy PID controller is tuning for position control.
The system responses are compared between traditional and intelligent control algorithms. The results

indicate that PID fuzzy is a good solution for electro-mechanical servo systems.

Keywords: Fuzzy PID controller; Numerical Simulation; Dynamics.

1. GIOI THIEU

biéu khién chinh xic cho hé thong
servo luon la mot nhiém vu quan trong trong
cong nghié¢p hién dai. Trong céng nghiép, trén
90% bo diéu khién st dung trén nén tang PID
va cac bién thé ctia thuit todn nay. Phét trién
cac thuat toan diéu khién chinh xédc cao van
ludn la cha dé thu hat sy quan tam ctia cac nha
nghién ctiu va doanh nghiép. Tiéu bi€u trong s6
nhiing nghién ctiu gan day trong linh vyc nay
c6 thé ké t6i nhu [1], [2]...
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Trong nghién ctiu nay, céc tac gia thuc
hién viéc xay dung bd diéu khién PID m¢ cho
hé truyén dong servo co dién nham tin dung
dugc uvu diém cua cad hai phuong phép diéu
khién truyén théng va théng minh. Ddng luc
hoc ctia mot hé truyén dong co dién tit dong
co servo, qua bd truyén co khi téi tai dugc
tong hop va mé hinh héa d€ mo6 phong trong
Matlab/Simulink. B diéu khién PID md dugc
xdy dung trén nén tang bo diéu khién PID
truyén théng. Dap ting ctia hé thong sé dugc so
sanh v6i cac b diéu khién nay.
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2. PONG LUC HQC CUA HE TRUYEN
PONG SERVO

Hé thong dan dong co dién servo
thuong dugc khao sat béi phuong trinh vi phan
bac 2 nhu cong thiic (1) dugc mo ta dudi day:

JO+CO=T (1)

V6i T la m6 men yéu cau dan dong; J
la m6 men quan tinh tuong duong; C la hé s6
giam chan gay ra bdi ma sat va cac dac tinh dong
luc khéc. Trong ly thuyét diéu khién kinh dién,
phuong trinh nay dugc mo ta trong khong gian
Laplace:

Js*0(s)+ CsO(s) =T(s) (2)

6(s) 1

T(s) ~ Js*+Cs G)

Va trong ly thuyét diéu khién hién dai,
phuong trinh dugc moé ta dudi dang cac ma
tran khong gian trang thai:

Xz{g} andXz{é} (4)
o o

XZAX+BU (5)
Y=CX+DU

v6i X 1a ma tran bién trang thai hé théng, U la
tin hiéu vao, Y la tin hiéu ra; A, B, C, va D 1a cac
ma tran trang thai.

Ca hai cach biéu dién ham trang thai va
ham truyén déu c6 thé bién d6i sang dang con
lai thong qua tinh todn todn hoc va thuc hién
nhanh bédng l4p trinh. Pap ting ctia hé thong
dai véi tin hiéu tac dong dugc khao sat trén nén
tang ly thuyét dao dong. Mot hé s6 khuéch dai
K dugc thém vao phuong trinh (3) dan téi:

O(s) K

R(s) Js’+Cs+K

(6)

00) _ o )
R(s) [ c (CJZ K” c [c)z K]
st—+ | = | - = || s+——,| == | - —
2 \\2s) J 27 \W2s)
Cudi cung, dang chudn ctia hé thong
dugc mo ta theo mién tan s6 6 phuong trinh (8).

0(s) _ @, (8)
R(s) s*+2lws+a’,
Véi:

§:w2 ; §:2§wn:20';§:C£ and C. =24JK (9)

c

Trong nghién ctiu nay, ham truyén co
khi ctia co hé c6 ham truyén theo cong thtic (10):

G(s) = 0(s) _ 21 (10)
T(s) 13.4589502s° +0.04845222s

V6i phuong trinh ctia ddng co servo dién:

do
T =Ke—K,— (11)
M 1 2 dt
Véi K, K, va e lan lugt 1a cdc hé s6
khuéch dai diéu khién, hé s6 phan tu va dién ap
diéu khién.

3. XAY DUNG BO PIEU KHIEN CHO HE
TRUYEN PONG VA MO PHONG

Hinh 1, mé ta so d6 diéu khién ctia hé
trong Matlab/Simulink.

Hinh 1. So d6 diéu khién hé truyén dong trong
Matlab/Simulink

ISSN 2615 - 9910

TAP CHI CO KHI VIET NAM, S6 3 nam 2022

http://cokhivietnam.vn



NGHIEN CUU - TRAO DOI

Trong khi b6 diéu khién PID kha don
gian va dé st dung thi b diéu khién ma lai rét
htiu dung cho cac hé théng phi tuyén cao. Tuy
nhién, thiét [ap bo diéu khién md nhanh khong
dé dang. Viéc sti dung bo diéu khién lai gitia
PID va m& c6 nhiéu cach d€ tin dung uu thé
cua ca hai loai hinh diéu khién. B6 diéu khién
ban dau la PID, cac hé s6 ctia b PID dugc xay
dung thong qua madt tham chiéu ma& cta tré
thanh bd PID mé. Trong moi trudng Matlab/
Simulink, céc tac gia da tham khao cac cong bo
[3] t6i [12] x4y dung b diéu khién PID ma thé
hién nhu Hinh 2:

CE Ccu

Integrator Pl Control

PD Control

Hinh 2. Cdu triic bb diéu khién PID mo

Véi viéc xdy dung hé thong tham chiéu
ma tuyén tinh va phi tuyén lan lugt dugc mé ta
trong Hinh 3 va Hinh 4:

Hinh 3. Hé thong tham chiéu md tuyén tinh
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Hinh 4. Hé thong tham chiéu md phi tuyén

Dbap ting ctia h¢ thong véi lan lugt 3 bo
diéu khién PID truyén théng, PID md véi mit
tham chiéu tuyén tinh va PID m& véi mét tham
chiéu phi tuyén dugc thé hién qua Hinh 5.

| 1
= Fuzey PID conbicllen, linear FIZ
11 . — = Classical PIY contiolle:

: e |77y PILY il e, aiiliingsa’ |5

Cizplacsment [+=d)
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183

| RSN IREPRRTES CRRRTRTEY! A
i ilh 1 Th s R A ah 4 2.4 h
T [x]

Hinh 5. Ddp ting ctia h¢ thong véi 3 bo diéu khién

Tu Hinh 5 c6 thé thay, dap ting ctia hé
thong da dugc cai thién rat nhiéu nho bo diéu
khién PID mo khi so v6i bo PID truyén théng.
biéu do6 cé thé thay PID ma c6 tiém nédng la
giai phap htiu hiéu nang cao do chinh xac diéu
khién cho hé truyén dong servo.

4. KET LUAN

Nghién ctiu da thuc hién xdy dung mot
b diéu khién PID m6 cho hé truyén dong servo
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kinh dién. Béc tinh dong luc ctia hé thong dugc
tong hop va bo diéu khién dugc xay dung trén
co s¢ dap ting dan dong cho mot hé truyén
dong thuc. Viéc két hgp ly thuyét mo vao bo
diéu kién PID da nang cao hiéu qua diéu khién
vi tri. K&t qua nghién ctu sé la tién dé dé€ t6i uu
cac thuat todn diéu khién cho diéu khién hién
dai.
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