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QUA THEO BAC TiNH NANG CAO

INVESTIGATION AND DEVELOP THE EFFICIENT CONTROL METHOD BASED ON
THE ADVANCED PERFORMANCE
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TOM TAT

Phuiong phdp diéu khién theo ddc tinh ndng cao la mgt trong nhiing van dé dugc cic nganh
cong nghiép quan tdm. Do vdy, trong bai bdo nay, mot phiuong phdp mdi dé diéu khién hiéu qud cdc hé
cong nghiép truyén thong dugc trinh bay. Bo diéu khién sti dung IC chuyén dung cho don truc nham
muc dich cung cdp ddy dis tinh ndng, dong thoi on dinh hé theo thoi gian. Cdc thiét ké vé phdn ciing va
phdn mém déu dugc trinh bay chi tiét. Mot hé cong nghiép dugc xdy dung nham muc dich thii nghiém
cdc thiét ké dé xudt. Tii nhiing két qua dat dugc, chiing ta c6 thé két ludn vé tinh hiéu qua ciia nghién
ctiu nay.

Tu khoa: Diéu khién mady; Diéu khién 6n dinh; Thiét ké phdn ciing; Hé tu hanh.
ABSTRACT

Advanced characteristic control is one of the issues of interest to the industry. Therefore, in this
paper, a new method for efficient control of traditional industrial systems is presented. The controller
uses a dedicated IC for single-axis in order to provide full features, while stabilizing the system over
time. Hardware and software designs are detailed. An industrial system is built for the purpose of
testing the proposed designs. From the obtained results, we can conclude about the effectiveness of this
study.

Keywords: Machining control; Stable control; Hardware design; Self-propelled system.

1. PHAN GIOI THIEU

Tao quy dao 1a mot cht dé nghién ctiu
rat quan trong trong linh vuc ché tao ngudi may.
Viéc lap ké hoach cac chuyén dong xac dinh cac
chi dan cua robot d€ thuc hién nhiém vu mong
muon. Mot tai liéu khoa hoc phong pha dugc
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danh cho chu dé nay nhu v.d. [1-4]. Lu4t chuyén
dong dong mot vai tro rat quan trong hodc dé
c6 dugc nhiing hiéu sudt nhat dinh nhu téi uu
hoa thai gian, tranh dao dong du va t6i uu hoa
ndng lugng hodc dé€ chon bd truyén dong can
thiét d€ thuc hién chuyén dong quay va chuyén
dong tinh tién.
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Dbé tao quy dao, ching ta cAn mot bién
dang chuyén dong hodc mot dinh luat chuyén
dong, vi vay ching ta can mot ham toan hoc
mo ta duong di cua robot gitia hai vi tri. Do
do, két qua cudi cung cua bai toan 14p ké hoach
chuyén dong la quy dao sau do sé dong vai tro
la d4u vao cho bo diéu khién vi tri/van toc thoi
gian thuc. Ham toan hoc nay c6 thé la mot ham
parabol [5-7], mét ham lugng gidc, hodc mot
ham da thic [8-9]. Bat ké chiic nidng da chon
la gi, quy dao dugc chon phai théa man mot
s6 diéu kién dam bao tinh lién tuc ctia chuyén
dong va no c6 thé dinh ciu hinh du.

2. KIEN TRUC CHUNG CUA BO PIEU KHIEN

Céu tric tong thé ctia hé thong diéu
khién chuyén dong dugc minh hoa trong Hinh
1. IPC chu 1a PC cong nghiép v6i hé diéu hanh
Windows. Thong qua bus giao tiép, nhiéu hon
mot bd diéu khién chuyén déng cong nghiép co
thé giao tiép v6i mdy chu. Hon nita, mot bo diéu
khién chuyén dong c6 thé thao tdc dong thai
cac chuc ndng chuyén dong khac nhau. Do do,
nhiém vu cta bo diéu khién chuyén dong cong
nghiép la thuc hién cac hoat dong tinh toan s6
hoc véi dii liéu tit may cht va nhén chuyén vi tit
trinh diéu khién servo. Ngoai ra, bd diéu khién
nay phan phoi gia tri diéu khién cho dong co
servo d€ tao thanh diéu khién vong kin.

UART

Motion .| Motor o
Pe < Controller board | Driver > Motor
T Encoder signal

Hinh 1.Mb td kién triic chung ciia by diéu khién
C6 bon thanh phan chinh nhu:
o Personal computer (PC): may tinh chu.

« Motion controller board: b di€u khién trung
tam.
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3. PAC PIEM KI THUAT PHAN CUNG

MCX501 1a mét IC diéu khién chuyén
dong mdi, hoat dong dua trén cai dat toc do
theo pham vi d€ diéu khién téc d¢ bién tan hay
dong co. Diéu nay sé cho phép nguoi dung tu
do thiét 1ap toc do tii 1 pps dén 8 Mpps vdi gia
sO 1 pps.

Theo phuong phap thong thudng, su

dung bdi s6 toc do d€ dat téc do c6 nhiing han
ché nhu sau:

- D€ cai dat toc do thap, phai dat boi s6
tdc d6 nho hon;

- D€ thuc hién diéu khién t6c do cao,
phai ddt bdi s6 toc do 16n hon.

Window
OSIDE

Motion Controller board

ECA/ECB

‘ode burning
loc} loc}
LMT+/LMT-
Limit
switch

Hinh 2. So do khoi két noi phdn ciing

MCX501 mang dén giai phap dé€ giai
quyét cho nhting khoé khéin dugc mo ta & trén
bang tinh ning khong c6 dai téc do, giup hé
thong co thé truc tiép thay déi téc do ti toc do
thdp nhu 1 hodc 2 pps sang tdc do cao ching
han nhu 1 Mpps.

MCX501 ¢ hai bd dém vi tri 32 bit:
mot bo dém vi tri logic dém s6 lugng xung dau
ra va bo dém vi tri thuc t€ d€m s6 lugng xung
phan hoi tii by ma hda bén ngoai. Vi tri hién tai
c6 thé dugc doc bang 1énh doc di liéu bat cu
ltc nao.

Ngoai ra, MCX501 c6 chtic ning gidi

han phdn mém diéu khién driver diing lai khi
bd dém vi tri vugt qua mét pham vi xac dinh. Co
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hai loai diing khi chtic nang giéi han phan mém
dugc bat: dling giam tdc va diing ngay lap tiic.

Trong Hinh 2, so d6 tting khoi trong hé
thong dugc mo ta mot cach chi tiét. Theo do,
MCX501 la IC cht dao thuc hién chilic ning
diéu khién chuyén dong. PIC 16-bit dong vai
tro nhu vi diéu khién trung tdm trong khi céc
khéi chiic ndng vé giao tiép véi thiét bi ngoai vi
I/0, khéi ngudn va khoi xti Iy tin hiéu. Ngoai ra,
bd diéu khién con dugc trang bi emulator truc
tiép trén board gitp viéc nap code trd nén dé
dang hon.

4. GIAO DIEN PHAN MEM

Cac yéu to cua thi€t ké phan mém trong
bo diéu khién chuyén dong nay bao gom thu
vién, chuong trinh co s& va ting dung dua trén
ctia s8. Phan mém co s& duogc trién khai PIC
trén bo mach d€ tao ho so chuyén dong, thuat
toan diéu khién dé theo doi va ti€p cin vi tri
muc tiéu. N6 cling do6i phé véi phan mém diéu
khién dé€ giao tiép véi thiét bi ngoai vi thong
qua bién moéi trudng mot cach thich hgp. Thu
vién hoat dong nhu giao dién ctia phan mém co
s& va phan mém hé thong d€ thuc hién cac chiic
nang mong mudn bang cach cung cdp cac chtic
nang lénh t6i uu. Bén canh d6, muc dich cua
ting dung duya trén Windows la hé tr¢g ngudi
dung diéu chinh giao dié¢n théng s6 va nhan tin
hiéu phan hoi dé€ hién thi dudi dang d6 thi mot
cach truc quan.

Window Library Leoommand Motion | Drivepulse | ypoip Motor
OSIDE ™ [ terface | Controller board Driver

Hinh 3. So do trao doi dit liéu trong hé thong

Kién truc ctia cac thanh phan phan mém
dugc mo ta nhu Hinh 3. Sy tich hgp trong ngoén
ngti C/C ++ lam cho bd diéu khién c6 thé lap
trinh huéng doi tugng mot cach tu dong song
song vdi su ho trg ctia Microsoft Visual Studio.
Céc ddi tugng (mo-dun) dugce tao ra cé thé trao
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d6i dii liéu v6i nhau va goi nhau moét cach doc lap
v6i ngdn ngli ma chung dugc viét. Bo diéu khién
xuat gid tri xung can thiét trong mot chu ky lénh
cho servo drive d€ thuc thi chuyén dong. Tt do,
drive diéu khién truc ti€p dong co dua trén tin
hiéu dong dién ciing nhu cac phan hoi tt dong
co vé dé€ quan ly tinh trang servo. Trong mot s6
tinh hudng, servo bao 16i hay dot ngdt duing, tin
nhan sé dugc chuyén 1én b diéu khién.

Néu bd diéu khién chuyén dong la
thanh phdn quan trong ctia hé théng chuyén
dong, thi chién lugc diéu khién la céng nghé
quan trong cua b diéu khién chuyén dong. D€
diéu khién dong co tron tru, thuét todn tao bién
dang duong cong S dugc lap trinh trong PIC dé
xac dinh quy dao.

5. KET QUA THI NGHIEM XAC MINH

Dé xac minh hiéu sudt cao ctia phuong
phap tiép can ctia ching tdi, nén tang tong thé
dugc khdi chay trong kich ban thuc té nhu Hinh
4. Hé thong servo dugc két noi truc tiép véi bo
diéu khién va van hanh boéi may tinh. Trong
thi nghiém, cac yéu cau vé may tinh diéu khién
khong qua khat khe va linh hoat trong két néi
thong qua c6ng USB. Trong moi khoang thoi
gian ldy mau, di liéu dugc truyén dén servo va
nhan théng tin phan héi dén bo diéu khién may
chu. Két qua thi nghiém dat dugc trong Hinh 5
pht hop véi cac yéu cau dat ra khi thiét keé.

Host computer

Motion controller

DC driver

Hinh 4. Thi nghiém thuic té trén hé thong servo
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bang cdch st dung phuong phdp dvdc dé xudt

Position
[mm]

Time [sec]
Velocity
[mm/sec]
ALim T:me [sec]
Acceleration T/\
[mm/sec?] | Time [sec]\_/

&

JLi
Jerk i
[mm/sec?] Time
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Hinh 5. Két qud thuc té trén hé thong servo sii
dung cdch tiép can dugc dé xudt

6. KET LUAN

Trong nghién ctiu nay, mot thiét ké hiéu
qua cua bo diéu khién chuyén dong trong hé
thong robot va tu dong hoa dugc gidi thiéu.
Bang cach st dung IC chuyén dung cho diéu
khién chuyén dong, cac tinh ning nang cao va
thoi gian thuc dugc bao dam. Thiét ké phan
cting bao gobm bo diéu khién chuyén dong va
cac két ndi véi thiét bi ngoai vi. Giao tiép trao
dai dii liéu cta ca phan mém va firmware dugc
trinh bay dé truyén véi téc dd cao va dang
tin cdy. Mot s6 thu nghiém trong phong thi
nghiém dugc thuc hién dé€ kiém chiing lai tinh

ting dung trong thé giéi thuc. Qua do, thiét ké

dé xuit dugc xdc minh rang tinh kha thi, hiéu
qua va manh mé cua cach ti€p can nay da dugc
chdp nhan.
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