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NGHIEN CUU CARD DS1104 VA UNG DUNG

TOM TAT

Bui Chinh Minh", Pinh Vin Nghiép

Truong Pai hoc Ky thudt cong nghiép - Dai hoc Thdi Nguyén

Bai bao nay gidi thiéu nhimg két qua nghién ctru Card DS 1104 va tng dung dé xay dung hé thi
nghiém thyc da nang. Véi cach xay dung nay tao ra dugc hé thi nghiém diéu khién thoi gian thyc
phuc vu cho céc yéu ciu nghién ctru thye nghiém mot cach thuan tién dé phat trién, kiém chung va
hoan thién cac thuét toan didu khién gop phan nang cao chat luong cho hé. Két qua cu thé 1a thiét
ké hé diéu khién thoi gian thyc vé diéu khién chuyén dong dugc gidi thiéu.help to improve in

system’s quality )
Tu khoa: DS1104, bg vi xik Iy tin hiéu sé DSP.

DAT VAN BE

Hinh 1. Card DS1104

K¥ thuat diéu khién s6 c6 nhiéu uu diém vuot
troi so voi ki thuat diéu khién tuong tu, do dé
k¥ thuat diéu khién s sir dung ngiy cang phd
bién trong cong nghiép va dan dung. Cac
nghién cut hién nay déu sir dung hodc co lién
quan dén ky thuat diéu khién s6. Hau hét cac
cong trinh nghién ciru nay can phai thuc hién
thi nghiém thyc dé kiém chtng, hoan thién
thuat toan diéu khién va nang cao cht luong
diéu khién. Tuy nhién, viéc xdy dung hé thi
nghiém thuong rat ton kém vé dau tu thiét bi
k¥ thudt, mat nhiéu thoi gian thiét ké va thuc
hién, d6i lic khong kha thi. Do vdy viéc
nghién ctru va tng dung card DSP da ndng
no6i chung va card DS1104 ndi riéng dé xay
dung cac h¢ thi nghiém thyc 1a rat can thiét va
¢6 nhiéu y nghia.

Giéi thiéu Card DS1104
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DS1104 1a Card diéu khién sb do hing
dSPACE cua Pirc san xuat dya trén bo xir 1y
tin hiéu s6 DSP (Digital Signal Processor)
diu phiy dong (floating-point) thé hé thi ba,
ho TMS320Cxx cua hang Texas Instruments
(M3). DS1104 dugc thiét ké dic biét dé phat
trién cac bo diéu khién sb da bién téc do cao
va mO phong thoi gian thuc. Bo xir 1y tin hiéu
$6 duoc ) sung thém mdt loat thiét bi ngoai
vi thuong duoc st dung trong cac hé théng
diéu khién sb. Cac bo bién doi tuong tu-sd va
sé—tuong tu, mét bo xir 1y tin hiéu sb dua trén
cic hé con vao ra sb va cac giao dién cam
bién so léch (incremental sensor) lam cho
DS1104 tré thanh mot gidi phap bo mach don
1y twéng cho mét dai rong cac bai toan dicu
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Hinh 2. So d6 khéi card DS1104 khién sb.

DS1104 la Card dugc thiét ké theo chuin
PC/AT, do d6 nd c6 thé cam vao may tinh
qua cong mo rong ISA. N6 cling co6 thé gan
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vao hop mé rong dSPACE giao tiép véi may
tinh.

Nghién ctru va khai thac card nay co thé tng
dung trong cac linh vyc:

- Diéu khién Robot.

- Piéu khién cac co ciu chip hanh bang dién
va thuy lyec.

- Piéu khién servo cac truyén dong 6 dia (disk
drive).

- Piéu khién truyén dong dién.

- Piéu khién cac phuong tién co gidi.

- Piéu khién trin dong tich cuc.

- Piéu khién trong cac may CNC,...

va nd ciing rat thich hop cho cac tac vu cé
lién quan dén xur Iy tin hiéu s6 ndi chung.
Bing cach sir dung Card DS1104 két ndi voi
may tinh va phan mém Matlab, control desk
dé tao ra hé diéu khién thuc vdi cac chirc
nang: tong hop tin hiéu (so, twong tu); bo dicu
khién so (PID , cac bd di€u khién thong minh
v.v); bien doi tin hi¢u di€u khi€n tuong thich
véi cac bo bién doi nang lugng théng dung (
xung dién ap, chinh luu c6 diéu khién, nghich
luu v.v). Pay la hé di€u khién thoi gian thuc
duoc xay dung thuin ti€n nhat cung véi cac
bo bién do61i cong suat va doi tugng dicu khién
da dugc xac dinh. (Hinh 1 13 hinh dang bén
ngoai cta card DS1104, Hinh 2 13 so d6 khoi
card DS1104).

Thiét ké hé thi nghiém diéu khién vi tri véi
Card DS1104

Hé diéu khién vi tri nhu hinh 3.

DC maotor

Vitri dat
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Hinh 3. Hé thi nghiém diéu khién vi tri

Hé bao gom :

- May tinh Pentum 1V, c6 cai phin mém

Matlab 7.0.4 va phan mém ControlDesk

Version 5.0. Card DS1104 dugc ga lap trén
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Mainboard ciia may tinh qua khe PCI va dugc
lap trinh diéu khién, giam sat thong qua may
tinh. Thu vién cdc khdi ctia DS1104 duoc
nhung trong phdn mém Matlab-Simulink.
Thong qua phan mém ControlDesk ta co thé
giam sat, diéu khién va danh gia chit luong hé.
- Card DS1104 DSP 1a mdt trong s6 card xir
ly tin hiéu s6 da ning cho phép thuc hién cac
thuat toan diéu khién trong diéu khién chuyén
dong dudi dang ma thoi gian thyc. Cac chan
tin hiéu vao ra va ngudn cia Card DS 1104
dugc ndi dén ddi twong bang 2 cap P1A va
P1B. Kénh chuyén d6i sd-twong ty DACH6
(Pin46-DACHS6, Pin45-GND) dua tin hiéu
didu khién dén Driver. Kénh chuyén dbi
tuong ty-sb ADCH6 (Pinl16-DACHS, Pin17-
GND) nhan tin hiéu dong dién. Kénh chuyén
ddi twong tu-s6 ADCHS8 (Pin48-DACHS,
Pin47-GND) nhén tin hiéu tr may phat tdc.
Hodc do vi tri va tc do c6 thé st dung 2 kénh
encoder.

- Khéi Power AMP 1a Driver Servo motor
Midi-Maestro 140x14/28. B bién d6i cong
sudt 1a bo bién ddi xung ap co dao chiéu
dong, mach luc dung trazitor IGBT. Dién ap
ra dit vao phin ung cia dong co Ug,=140V.
Dong dién dinh muc I4,=14A . Nhan tin hiéu
diéu khién twong tu (-10V dén 10V), tin hiéu
méy phat téc. Cho ra tin hiéu ty 1& véi dong
dién. C6 thé thuc hién thuat todn diéu khién
PID tuy theo céu triic Daughter board.

- Matador DC Servo Motor- Encoder 24 bit.
Matador DC Servo Motor dugc san xuit boi
hdng Control Techniques, Pgn=1.5kW,
Uin=140V, n4,=2000v/ph, l4=13.8A. Ddong
co duge ché tao dong bo kém theo may phat
tdc mot chiéu, encoder 24 bit.

Céu tric coa hé nhu hinh 4: (B diéu chinh
dong dién: R;; Bo diéu chinh toc dd: R,,; B
diéu chinh vi tri: R,; Power AMP: Bo khuéch
dai cong suat; PC servo: dong co servo;
Sensor vi tri: cam bién vj tri; ADC: bd chuyén
doi tuong tu - s6: ADC PWM: bo diéu ché tin
hiéu diéu khién PWM ).

vi i dat

Card DS1104
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Hinh 4. CAu tric h¢ diéu khién vi tri véi Card DS1104
Nguyén 1y hoat dong: Cac tin hiéu phan hoi
dong dién va toc d6 dugc dua vao card
DS1104 qua cac kénh chuyén doi tuong tu s
AD. Cac tin hiéu nay dugc card xu ly tinh
toan ra cac gia tri thyc cia dong dién, toc do
va vi tri. Gia tri thyc ciia dong dién, toc do va
vi tri dugc dua vao cac bo diéu chinh duoc
lap trinh d€ so sanh véi gia tri dat. Tin hi¢u
dicu khién phu thudc vao sai so gilta gia tri
dat va tin hiéu phan hoi, qua kénh chuyén doi
sO tuong ty tin hiéu di€u khién dugc dua dén
bd Driver dé di€u khién vi tri chuyén dong.
Vi hé thi nghiém trén co6 thé khao sat hé dicu
khién vi tri v&i nhiéu thuat toan di€u khién
khac nhau va dé dang thay do6i tham so lan
cau trac bd diéu chinh.
Mé hinh hoia mé phéng va lap trinh diéu
Kkhién hé thi nghi€ém thue. [1], [2], [3]
V6i thong sb cua ddi tugng thue, bang cac
phuong phap tong hop hé cé duoc cac bd dicu
chinh sau:
B diéu chinh dong dién:

R =3,045.[14 1

0,4p

B¢ diéu chinh toc do: R, = 8662
Bo diéu chinh vi tri: R, = 1,167 . (1 + 0,02p)

C6 duge ham truyén bo diéu chinh, dong co
va khau lay tin hiéu phan hdi xay dung dugc
c4u triic md phong hé nhu hinh 5. Két qua md
phéng nhu hinh 6.
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Hinh 6. Bic tinh mé phong toc do, vi tri ciia hé
Voi két qua md phong Offline, trong phin
nay tién hanh 1ap trinh diéu khién hé thuc
nghiém.

Buwéc 1: Xac dinh ham truyén cua déi tuong,
thiet ke by di€u chinh bang ly thuyeét.

Buwéc 2: Md phong Offline dé bude dau xac
dinh tham s0 cua thuat toan di€u chinh va
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danh gia két qua tinh toan va thiét ké.

Bwéc 3: B6 xung thém cac khéi xuat/nhap dit
liéu: DS1104ADC_C5 Chuyén dbi tin hiéu
vao tuong ty (-10V+10V) thanh tin hiu
sd(do  tbc dd  bang may  phat
t6c).DS1104ADC _C6 Chuyén ddi tin hiéu
vao tuong ty (-10V+10V) thanh tin hiéu sb
(dong dién).DS1104DAC_C6 Chuyén déi tin
hiéu s6 thanh tin hiéu twong tu (-10V+10V).
Chon thoi gian ldy miu tin hiéu: T=0.0018.
Chon ngdén ngit dich (ngon nglr Card
DS1104): chon ngén ngit C.

Bwéc 4: Str dung C-compiler tao ma C dé nap
xudng card hardware, cai xen voi hé thong
phan mém diéu khién theo ngit.

Sau khi khai bao cac thong sé co ban cia
chuong trinh ta tién hanh chay mé hinh thuc
nghiém: Load chwong trinh diéu khién vao bd
nhé ctua Card DS1104. Khéi dong phan mém
ControlDesk Version 5.0. Thiét 1ap man hinh
giam sat va diéu khién hé thyc nghiém. Su
dung mot trong cac tinh nang vé dd thi dac
tinh dong cia hé thuc nghiém, can cir vao Kkét
qua ndy ta danh gia duoc chat luong didu
chinh hé thuc nghiém voi cac bd diéu chinh
da thiét ké.

Sau cac bu6c nhu trén, chuwong trinh diéu
khién hé nhu hinh 7.
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Hinh 7. Chuong trinh diéu khién hé théng thuc

Két qua khao sat hé [5]
Trong nghién ctru ndy st dung phin mém
gidm sat dieu khién ControlDesk Version co
the lay duoc dac tinh h¢ thuc nghiém theo thoi
gian thuc. Cac két qua sau dugc lay trén h¢
thyc nghiém dugc xay dung tai Trung tdm thi
nghiém Truong Dai hoc ky thudt Cong
Nghiép.
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SUMMARY

Hinh 11. Kp=1.0, Kd=0.02334, Idm=4A
C6 thé lay duoc dic tinh thoi gian thuc dé
dang khi thay d6i tham s va cdu tric bo diéu
chinh, qua d6 nhanh chong tim dwogc tham sb
va cAu trac tbi wu cia bd diéu chinh.

KET LUAN

Vi hé thuc nghiém da xay dung duoc co thé
tmg dung d¢é nghién ciu va phat trién cac
thudt toan diéu khién s lién quan dén cac hé
diéu khién chuyén dong d& dang, rut ngin
thoi gian trong viéc dua cac thuat toan diéu
khién vao cac timg dung.
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CARD DS1104 RESEARCH AND APPLICATION

Bui Chinh Minh*, Dinh Van Nghiep
University of Technology — Thai Nguyen University

This paper presents about result of Card DS1104 research and apply to construct versatile
experiment system. By this construction to creat the real-time control for all requirement in
research-experiment to develop, verify and improve control algorithm easily for helping to
improve in system’s quality. The specific result is designed real-time control system for carrying

out motion control experiment.
Key words: DS1104, DSP (Digital Signal Processor).
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