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KHAO SAT VIEC CHON QUI ;UAT PILU KHIﬁN PONG CO PIEN
PE PAT TOC PO CAO NHAT

Lé Khdnh Pién _
Khoa Cd khi, Trudng Pai hoc Béch khoa, Pai hoc Qudc gia Thanh phd H6 Chi Minh

TOM TAT: Bai viét nay khdo sdt mt vai kiéu diéu khién t6c dg dong co dién thuomg
dung ddc biét la kiu diéu khién Ham tuyén tinh trén parabol (LFPB) va kiéu thoi gian
ngdn nhdt (MT) . Bai viét nay ciing ching minh réng kiéu diéu khién Ham tuyén tinh trén
parabol (LFPB) sé vugt tri hon kiéu didu khién trong mét sé diéu kién dong co va hé
théng déng luc nhdt dinh.

1. TONG QUAT

Bai bdo nay khéo sat vai cach diéu khién dong cd dién mot chiéu trong robot hay
cdc qud trinh cin do chinh xdc vé toc d0 va ning cao toc do dic biét la kiéu diéu khién
tuy€n tinh trdn parabol LFPB va diéu khién theo thdi gian bé nhdt (MT) . Cic ki€u diéu
khién nay da dugc trinh bay nhu kinh dién trong cdc tai liéu nhu [1], [2]... va nhiéu sdch
chuyén nganh vé Robot khdc . Tuy nhién bai bdo cling dua ra mdt chitng minh ring viéc
ding diéu khién LFPB k&t hgp v6i viéc 4p dung thdi gian khdi dong va dirng bé nhat s&
dat dudc tdc dd cao hon ki€u diéu khién theo thdi gian bé nhat (MT).

2 KHAO SAT VAI KIEU PIEU KHIEN PONG CO HIEN PANG DUNG
2.1. Piéu khién LFPB
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Hinh 1 bi€u thi quy luit gia 8¢ kiéu tuy&n tinh pha trén parabol LFPB qua 3 d6 thi ti trén
xudng dudi la db thi Gia t6c, Vin t6c va Chuyén vj trong do’

T: thdi gian thuc hién
tg: thai gian khéi dong gid skt bing thei gian ding
Diy la dang thudng trinh bay trong cdc tii liéu vé robot, cic giai doan khdi déng va

dimg thi cling thdi gian tx gia tdc tuy&n tinh, chuyén vi dang parabol con giita ¢6 gia toc

hang va chuyén vi tuyén tinh. Pay 12 dang ma bai bdo s& chon d& didu khién ddng cd dién.
2.2. Piéu khi€n theo thoi gian ngdn nhat (Minimum Time trajectory control)
Theo tai liéu [1] thi di¢u khi€n LFPB néi trén khéng phai 12 dang diéu khién t6¢c do

nhanh nhat ma d€ diu khién t6c do véi thai gian bé nhdt (MT) ngudi ta thudng dung dang

vin tdc bi€n thién theo quy luat gia t6c tam gidc cin, t6c do dat 16n nha' tai gitta thai gian
T theo hinh 2 sau diy:

—
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Hinh 2: Biu khién gia t&c theo thdi gian ngdn nhit

Theo cdc tai liéu [1], [2] ... thi ddy 12 dang diéu khién van 8¢ dat dugc t6¢ dd nhanh
nhat. Ta nhdn thdy diéu khién theo thdi gian ngdn nhat (MT) 1a mot dang dic biét cia
LFPB da trinh bay & trén vdi thdi gian khdi dong va dirng tx=T/2, lic d6 thdi gian ddng co
dat t6c d6 16n nhi't bing 0.

Theo nhdn xét riéng thi vdi dang diu khién trén, déng cd chi m6i dat van t6c cyc
dai ngay gilta hanh trinh tai T/2 thi da phai gidm t6c ngay dé c6 thé difng ngay tai cudi giai
doan & thdi diém T. Nhu viy chua tin dung dugc khd ndng cda dong cd va ding hét cong
sudt. Sau ddy 1a mot ching minh viéc diéu khién t6c do dong cd d€ dat tdc do cao nhit
trong di€u kién x{& dung h&t céng suit cia dong co ap dung LFPB.
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3. PIEU KHIEN PONG CO DUA TREN DO TH] LFPB BE PAT TOC PO CAO NHAT
3.1. Khao sat

Muc dich ctia bai viét nay 1a dé nghi mdt dang diéu khi€n dong cd dat dugc tdc do

cao nhat trong diéu kién tdn dung hét cong suat va cdc tinh ndng cia dong cd DC.

Goi:

- ©1a géc hanh trinh ma dong cd phdi thuc hién, gid tri ndy dudc cho trudc do yéu
cau thuc t€.

- Tla th¥i gian thuc hién hanh trinh trén ddy 1a gid tri can bién luan d€ dong cd c6
thé dat dudc toc dd cao nhit ¢é thé cd.

- Omax 12 t8c dd cao nhidt ma ddng cd c6 thé cung cdp trong di€u ciu tao ndi tai va
dong luc hoc clia hé thdng, gid tri nay khong thé diéu khién dudc vi phu thudc
tinh chdt ciia dong co va tdi cla hé théng.

- tg la thoi gian khdi ddng tlf vén t6c 0 d€ dat dén t6c d6 cao nhat omax gid s tk
cling 1a thdi gian ngitng dong co. wmax va tx phu thude ciu tao dong co va hé
théng ddng luc hoc

Dung phuong phédp gidi tich dé biéu dién phuong trinh vin 8¢ dong cd trong 3 giai

doan khdi dong, chay déu vdi 8¢ dd nhanh nhat va nging theo nhu hinh 3 :
.

S

o | ts T-t, ] 1
Hinh 3 Piéu khién vin t6c dong cd theo LFPB
Phuong trinh van t6c ddng cd trong 3 giai doan:
[1]. te [0,t]
Phuong trinh vén t8c ¢6 dang ©’=at+b

Tai t=0, 6’=0 = b=0 .
Tai t=tg _G' =OMAX = a=0Max/tk
Vay 9'= Dmax_

Iy

[2]. te [tk,T-tk]

Phuong trinh 0’ =oMmax
[3].te [T-1k,T]

Phuong trinh c6 dang 0’=ct+d

Tait=T-tx = 0= omax =c(T-tg)+d
tai t=T = 0= 0 =cT+d
ol _ Opax
IK
d - wMAX T
tK
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Phuong trinh g'= — Luax ;| Pusx
tK f;’(’

Goi 612 géc quay ma dong cd thuc hién trong thdi gian T, ta c6:

6= f@'dt = -Exa):‘ﬁfdf'f' J'v.—rk &)MAxdf‘i' [ (—%—AX[_FGJM_AXT)dt
Kk 3 =g f

K tk’

T

(D

=  0=omax(T-tg)
Ngugc lai ta ¢6 thé tinh dudc thdi gian T dé thue hién hanh trinh 0 nhu sau:
Viy T= 6/opmax + tk
bit TLrpe= 0/0OMmax + tk (2)

Ta thdy v&i hanh trinh cho trudc 0, t6c dd 161 da clia dong cd c¢6 thé cung cAp wmax,
d€ dat t6c d6 nhanh nhét thi thdi gian khdi dong hay ding tx phai cang bé cang tot tuong
ing v6i gia toc khdi dong a=wpmax/tx cing 16n cang t8t, diéu nay ciing phil hgp véi thuc t&
vi ciu tao dong cd va két cdu clia hé thong quyét dinh .

3.2. So sanh véi diéu khién t6c do theo thdi gian ngdn nhat

Sau day ta hiy so sdnh v&i viéc diéu khién tSc d6 theo thdi gian ngin nhdt (MT) theo
dang tam gidc :

A

o L, =T/ T t

Hinh 4 Diéu khién dong co v6i thdi gian ngin nhat

Pic diém diéu khién nay 1a thdi gian khdi dong bing phin nita thdi gian quay hét
hanh trinh tx= T/2

Phuong trinh v4n t&c trong 2 giai doan:
[1]. te [0,T/2]

Phuong trinh vin t8c ¢6 dang 0’=at+b

Tai =0, 0'=0 = b=0
Tai t=Tf2| 0’ =OMmax = a=20Max/T
Vay ' = 2Pmax "
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[2]. te [T/2,T]

Phuong trinh ¢6 dang 8’ = c.t+d

Tait=T2, 0’ = omax = c¢.T/2+d
Tait=T, = 0 =cT +d

— C= -2(DMAxlT
= d= 20Mmax

-2
Phuong trinh @'= —TM’i £+ 20

G6c quay 6 ma dong co co thé thuc hién dugc trong thdi gian T la:
"L
T 2 T
2 2
0= I@'dt = I—w—“ﬁtdw I(——Mt+2wmx]dt
T T
0 0 T
2
.

¥
i L
_ A;-‘AX [ﬁ]g +\:—£U%}g‘[t]2 +20 yax 't:lz

@D yax T

=0 =2 3
5 (3)
Vay thoi gian T d€ quay gbc 6 1a:

T 20
@ prax
20
aat T, = )

MAX
So sdnh gilta (2) va (4) ta c6 cdc thdi gian dé€ thuc hién cliing géc quay 0 theo 2 kiéu
diéu khién la:

Piéu khién LFPB Tyrn = 2 +1, (2)
MAX
. .2 20
DPiéu khién theo MT Ty =— 4)
@ yax

Nhan xét ta thdy:

- Cong thifc (2) 1a trudng hgp tong qudt ma ta da ching minh & phén II, néu thdi
gian khdi dong tx trong (2) bing phin nira thdi gian thyc hién goc quay T
thi ta dugc (4).

- Typppludn bé hon T mr . Thi du néu thoi gian khdi dong tx bing % thdi gian hanh

4

trinh thi theo diéu khién theo LFPB trong (2) ta ¢6: Tppy = van bé hon

a)MAX
Tsy trong cdng thic (4)

4. KET LUAN

Viy viéc chon didu khién dong cd theo’ LFPB vdi thdi gian khdi dong va ding tg
ngin nhat trong di€u kién cu thé clia dong cd thi s& c6 thé dat dudc tc d6 nhanh nhat.
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RESEARCH ON THE SELECTION OF CONTROLLING ELECTRICAL
SERVO-MOTOR IN ROBOT CONTROL FOR ACHIEVEMENT THE

HIGHEST VELOCITY

Le Khanh Pien

University of Technology, Vietnam National University Ho Chi Minh City.

ABSTRACT: This paper examines some current controllings of velocity of electrical
motor that are popular in technical books especially for Linear Functions with Parabolic
Blends trajectory control (LFPB) and Minimum- Time trajectory control (MT) . This paper
also proves that the LFPB with shortest starting time is suitable with a concrete motor and
dynamic system. This version of controlling seems prevail over the Minimum-Time Control
that are mentioned in some professional technical books.
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