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Trong qué trinh cdng nhgiép hoa- hién dai hoa dat nudc. Tu dong hoa la
yéu té khong thé thiéu trong mot nén cdng nghiép hién dai. N6i dén tu dong hoa
thi may tinh 1a mot cdng cu hd tro dic luc nhat va khong thé thiéu dugc trong
rat nhiéu linh vue, dic biét trong do luong va diéu khién.

Viéc tng dung may tinh vao ky thuét do luong va diéu khién di dem lai
nhiéu két qua day tinh wu viét. Cac thiét bi, hé thong do luong va diéu khién
ghép ndi véi may tinh co6 do chinh xac cao, thoi gian thu thap dit liéu ngan.
Nhung diéu dang quan tAm nhét 1a mac d6 tu dong hda trong viéc thu thap va
xt Iy két qua do, ké ca viéc 1ap bang thong ké, d6 hoa, ciing nhu in ra két qua.
Pé do ludong va diéu khién hé thdng thi ngoai céc thiét bi ghép ndi véi may tinh,
con ¢6 Smot chuong trinh nap vao may tinh dé xir 1y va diéu khién qua trinh
hoat dong cua hé théng.

Viéc tng dung may tinh vao trong cac hé théng truyén dong diéu khién
téc do, vi tri ngay cang pho bién. Vi du nhu trong cac day truyén lap rép cac san
pham k§ thuat cao, trong viéc gia cdng san pham c6 hinh dang, kich thudc duoc
V& trude trén may tinh, trong co cau truyén dong cho tay mdy, ngudi mdy, co
cau an dao may cat got kim loai quay anten, kinh vién vong, trong cac hé théng
bam, tuy dong,...

LabVIEW la mot ngbn ngir l1ap trinh chuyén nghiép trong linh vuc tu
dong hoa, la mot moi trwong lap trinh cho phép tao ra cac chuong trinh str dung
ki hiéu d6 hoa giup tao Ién nhitng giao dién chuong trinh chuyén nghiép. N6
chtra dung rat nhiéu kha nang, sc manh khi phat trién va thuc thi cac wng dung
tu dong hoa: do luong, thu thap, phan tich, xt Ii dir liu... Thé gisi thiét bi a0
cua labVIEW rét gan giii va lién két chat ché véi thé gisi diéu khién tu dong
thuc.



CHUONG 1:
TONG QUAN VE NGON NGU LAP TRINH LAVIEW

1.1 Gi6i thiéu vé LABVIEW

LABVIEW (viét tat cia nhém tir Laboratory Virtual Instrumentation
Engineering Workbench) 13 mot phan mém may tinh duoc phét trién bai cong
ty National Instruments, Hoa ky. LABVIEW con duoc biét d¢én nhu 13 mot ngdn
ngit 1ap trinh véi khéi niém hoan toan khac so véi cac ngdn ngit 1ap trinh truyén
théng nhu ngdn ngir C, Pascal. Bang cach dién dat ci phap théng qua cac hinh
anh truc quan trong moi trueong soan thao, LABVIEW da duoc goi véi tén khac
la 1ap trinh G (viét tat cua Graphical, nghia 1a d hoa).

- LABVIEW (Virtual Instrument Engineering Workbench) la mdt moi
truong phét trién dya trén ngdn ngit lap trinh d6 hoa, thudng duoc sir dung cho
muc dich do luong, kiém tra, danh gia, xu 1y, diéu khién cac tham sd cua thiét
bi.

- LABVIEW la mdt ngdn ngit lap trinh da nang, giéng nhu cic ngdn ngir lap
trinh hién dai khac. LABVIEW gém cO cac thu vién thu nhan dir liéu, mot loat
cac thiét bi diéu khién, phan tich dit liéu, biéu dién va luu trir di liéu. N6 con co
cac cong cu phat trién duoc thiét ké riéng cho viéc nbi ghép va diéu khién thiét
bi.

- LABVIEW khac véi cac ngdn ngir 1ap trinh thong thuong ¢ diém co ban 1a:
cac ngdn ngit 1ap trinh khac thuong dung trén co ché dong lénh, trong khi d6
LABVIEW dung ngon ngit lap trinh Graphical dé tao ra cac chuong trinh &
dang so d6 khoi.

- Trong LABVIEW ta xay dung giao dién nguoi st dung bang viéc thiét lap
cac cong cu va cac ddi tuong. Giao dién ngudi st dung duoc hiéu nhu 13 mot
front panel rdi sau d6 ta dua code vao trong so do khéi dé diéu khién cac ddi
tugng & trén front panel. So do khdi ciing c6 thé hiéu giong nhu mot luu dd

thuat toan.
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- LABVIEW dugc tich hop dy du cac chirc ning giao tiép voi cac phan
cing GPIB, VXI, PXI, RS-232, RS-485, cac thiét bi thu nhan dir liéu.
LABVIEW ciing xay dung cac dic trung cho viéc két ndi cac ung dung cua ta
va1 Web sir dung LABVIEW Web Server va, chuan mang TCP/IP va Active X.

- LABVIEW dugc diing nhiéu trong céc phong thi nghiém, linh vuc khoa
hoc k¥ thuat nhu ty dong hoa, diéu khién, dién tir, co dién tir, hang khdng, hoa
sinh, dién ttr y sinh,... Hién tai ngoai phién ban LABVIEW cho cac hé diéu
hanh Windows, Linux, Hang NI da phat trién cac mo-dun LABVIEW cho may
hd tro ca nhan (PDA).

C4c chirc nang chinh cuia LABVIEW c6 thé tom tat nhu sau:

« Thu thap tin hiéu tir cac thiét bi bén ngoai nhu cam bién nhiét d, hinh anh
tir webcam, van tbc cua dong co, ...

« Giao tiép v6i cac thiét bi ngoai vi thong qua nhiéu chuan giao tiép thong qua
cac céng giao tiép: RS232, RS485, USB, PCI, Ethernet

e MO0 phong va xtr 1y céc tin hi¢u thu nhan duogc dé phuc vu cac muc dich
nghién ctru hay muc dich cia hé théng ma ngudi 1ap trinh mong muén

« Xay dung céc giao dién nguoi dung mot cach nhanh chong va tham my hon
nhiéu so v6i cac ngdn ngir khac nhu Visual Basic, Matlab,..

« Cho phép thyc hién cac thuat toan diéu khién nhu PID, Logic mo (Fuzzy
Logic), mdt cach nhanh chong thong qua céc chirc niing tich hop san trong
LABVIEW.

« Cho phép két hop véi nhiéu ngdn ngir 14p trinh truyén thong nhu C, C++, ...
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1.2 Giao dién caa LABVIEW
a) Front panel:

La giao dién cua nguoi st dung. Vi du sau day minh hoa front panel.
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Hinh 1 Front panel

- Xay dung front panel véi cic bo diéu khién (controls) va cac hién thi
(Indicators), chung duoc sir dung véi cac chirc ning vao ra dir liéu. Cac diéu
khién bao gdm cac nam (knobs), ntit 4n (push buttons), mit ddng hd va cac thiét
bi vao dit liéu khac. Control 13 cac dbi tuong dugc dat trén Front Panel dé cung

cap dit liéu cho chuong trinh. N6 twong tu nhu dau vao cung cap dit liéu.
b) Block Diagram:

La so dd khdi :Block Diagram ctia 1 VI 1a mot so d6 duoc xay dung trén moi
truong LABVIEW, n6 ¢6 thé gdm nhiéu ddi trong va cac ham khac nhau dé tao

céc cau lénh dé chuong trinh thyc hién. Block Diagram 1a mdt ma nguén dd hoa

cia 1 VI. Cac dbi tugng trén Front Panel duoc thé hién béng cac thiét bi dau

cudi trén Block Diagram, khong thé loai bo céc thiét bi dau cudi trén Block



Diagram. Cac thiét bi dau cudi chi mét di sau khi loai bo ddi twong twong tng
trén Front panel.
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Hinh 2 Block Diagram

CAu triic cia mot Block Diagram gdm céc thiét bi dau cubi (Terminal), Nut

(Node) va cac day ndi (wire).

-Terminal: 13 cac cong ma dir lidu truyén qua gitta Block Diagram va Front
panel, va gitta cac Node trong Block Diagram. Cac Terminal nim & dudi dang

cac Icon cua cac Function.

-Nodes: 14 cac phan tir thuc hién chuwong trinh, chiing tuong tu nhu cac ménh
dé, toan tir, ham va cac chuong trinh con trong cic ngdn ngit 1ap trinh thong

thuong.



-Wires: 1a cac day ndi di liéu gitra cac node
1.3 Cac Thanh cong cu
a)Thanh cong cu front panel:

Str dung cac nut an ctia thanh cong cu dung dé chay va tao ra mot VI. Thanh

cong cu xuat hién trén front panel c6 dang nhu sau:
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Hinh 3 Thanh céng cu trén Front panel

Trong do:

Kich nit Run dung dé chay mot VI, trong lac VI chay thi trang thai

nut an thay do6i theo néu VI khong c6 15i gi thi trang thai c6 dang nhu sau:

Khi nat an Run & trang thai ndy thi c6 nghia VI cta ta dang bi 16i nao
d6 ma ta can phai xtr 1y. Dé tim 15i ta kich dup vao nit nay dé hién thi danh sach

toan bo cac 16i trong VI cua ta.

Kich vao nat Run Continuously dé chay VI lién tuc cho dén khi
mudn hiy hay ding lai. Ta ciing c6 thé an tiép nat lénh nay dé khong cho phép
chay lién tuc.

Trong luc VI chay, nat hiy bo hoat dong xuét hién va néu ta 4n vao
biéu tuwong nay thi chuong trinh dang chay dimng ngay lap tirc. Vi mot cha
¥ nén tranh dung nut 1énh nay dé dimg mot VI, bai vi ta s& khong biét trang
thai cia VL. Ta nén thiét ké chuong trinh ding VI vi du ta c¢6 thé sir dung

chuyén mach ¢ front panel.



@ Kich vao nat 1énh Pause dé tam dimg chuong trinh VI dang chay. Khi
ta kich vao nat Iénh Pause thi LABVIEW s€ lam sang vi tri ta dung hoat
dong trong so d6 khdi. Khi ta mudn chay tiép chuong trinh thi ta an lai nat
1€nh nay.

[23aspkabonfert. _ivf Dung d¢ thiét 1ap font cho VI bao gém kich thudc, kiéu

loai, mau sac.
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Dung dé sap xép cac ddi tuong thing hang nhau bao gém cac duong
thang dimg, mép trén, trai ...

0=~ \ 2 1A O .
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_Lu’a chon Reorder khi ta ¢6 cac doi tugng goi 1én nhau va ta muon
dinh nghia dbi tuong 1a dimg trudc hay dung sau. Viéc lya chon mét trong cac
doi tuong voi viée dinh vi vi tri ciia nd r6i sau do di chuyén 1én phia trudc hay

di chuyén veé phia sau...

b)Thanh cong cu Block Diagram
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Hinh 4 Thanh céng cu Block Diagram
Kich vao nat 1énh Highlight Execution ta sé& thay ludng dit liéu chay trong
so d0 khoi. Khi ta kich lai nGt lénh nay qua trinh s& bi dung lai.

Kich vao nat 1énh Step into dung dé 1ip ting budc mét trong vong lip,
subVI.

@ Kich vao nut 1énh Step over dung dé bo qua mot vong 1ap hodc mot subVI.



E

Kich vao nut 1énh Step out dung dé nhay ra ngoai vong lip hodc subVL
c. Bang diéu khién Palettes

Viéc lap trinh trén LABVIEW can sir dung cac bang: Tools Palette, Controls
Palette, Functions Palette, cac bang d6 cung cép cac chic ning dé nguoi sur

dung c6 thé tao va thay doi trén giao dién Front Panel va Block Diagram.
Tools Palettes.

Tools Palettes xuét hién trén ca Front Panel va Block Diagram. Bang nay
cho phép nguoi sir dung ¢ thé xac 1ap cac ché do lam viéc dic biét cua con tro
chudt. Khi Iya chon mdt cong cu, biéu tuong cua con tro s€ dugc thay doi theo

biéu tuong ctia cong cu do

Néu thiét lap ché d6 tu dong lya chon cong cu va nguoi str dung di chuyén
con tro qua cac doi tuong trén Front Panel hodc Block Diagram, LABVIEW s&
tu dong Iua chon cong cu phu hop trén bang Tools Palette

Pé truy cap vao Tools palette ta chon Menu: View->Tools palette. Cac
cong cy trong Tools palette gom co:

Hinh 5 Tool panel



I'qq""Operating tool: Dung dé thay d6i gia tri diéu khién hodc lua chon vin ban

trong diéu khién.

ilPositioning tool: Dung dé lua chon, di chuyén, thay d6i cac kich thudc ddi

tuong.
@Labeling tool: Dung dé soan thao vin ban dang text va tao ra cac nhan.
ﬁ'Wiring tool: Dung dé ndi cac dbi twong lai voi nhau trong so dd khéi.

k . | 2 A s Ao 2K 3 , ,
—EI'ObJect shortcut menu: Dung dé truy cap vao mot doi tugng bang cach kich

chudt trai.
[« Scrolling tool

@IIBreakpoint tool: Dung dé thiét lap diém dimg trén cac VI, functions, nit,

day noi, cac cau trac I1énh dé dung hoat dong & tai vi tri nay.

|E|Probe tool: Dung dé tao ra nhimg dau do trén cac day ndi trong so do khoi.
Viéc sir dung Probe tool ding dé kiém tra cac gia tri trung gian trong VI.

ﬂColor copy tool: Dung dé copy cac mau cho viéc paste bang viéc st dung
Coloring tool.

%—IColoring tool: Dung dé t6 mau cho mot ddi tugng. No ciing c6 thé

hién thi ngay viéc thiét 1p mau sdc mat trudc va mau nén.

1.4 Cac bang di€u khién va cac bang chirc nang.

Cac bang diéu khién va cac bang chirc ning 1a cac bang cua ddi tuong duoc
st dung dé tao ra cac VI. Dé sir dung d6i tuong trén bang ta kich vao dbi tuong

vao dat nd vao trong front panel hoac 1a trong so d6 khoi.
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St dung cac nat chi dan trén bang Controls va bang Functions dé xac dinh
va tim kiém cac diéu khién, cac VI va cac ham. Ta ciing c6 thé 1am bang cach
kich chudt phai vao biéu tuong VI & trén bang va chon Open VI tir menu phim
tit d¢ mo VI

e. Bang diéu khién (Controls Palette).

-Bang diéu khién chi duy nhat xuét hién trén Front panel. Bang diéu khién
chtra cac bo didu khién (control) va cac bd hién thi (Indicator). Bang diéu khién

dugc minh hoa nhu hinh dudi day.

<31 Controls (2, Search |
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Uszer Controls *

Select a Control...

D5C Module L4

#

Hinh 6 Bang diéu khién

-Bang diéu khién dugc st dung dé nguoi s thiét ké cau tric mat hién thi
gom cac thiét bi vi du: cac cong tac, cac loai den, cac loai man hinh hién
thi...Véi bang di€u khién nay, nguoi sit dung c6 thé chon cac b thiét bi chuan

do hang san xuat cung cap.

- Bang di€u khién dung dé cung cap dir li¢u dau vao va hién thi cac két qua

dau ra.



- Mot s6 bo diéu khién va hién thi trén controls palette:

Numeric Controls/Indicators: Bo cong cu nay duoc sit dung dé hién thi va
diéu khién dir liéu dang s6 trong chuong trinh :

<21 Mumeric Controls
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Hinh 7 Numeric control
41 I"xiu-r'nelric Indilc_;tn:nrs
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Meter Gauge Tank Thermaometer

Hinh 8 Numeric Indicatiors
Boolean Controls/Indicators:

Bo cong cu nay cung cép 2 gia tri 1a True va False. Khi thuc hién chuong
trinh nguoi st dung st dung chuot dé diéu khién gia tri cua thiét bi. Viéc thay
do6i gia tri clia cac thiét bi chi co tac dung khi cac thiét bi d6 duoc xac 1ap & ché
d6 1a cac Control. Con néu & ché do 1a cac Indicator thi gia tri khong thay doi vi
chung chi 1a cac thiét bi hién thi
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-1 Boolean

Push Button Rocker Vert Rocker
9 » 4
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OK Butten  Cancel Button  Stop Button

&
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Radio Buttons

Hinh 9 Boolean

String Controls/Indicators:

Cac diéu khién nay dung d€ nhdp va hién thi cac ky tu, nd ciling c6 thé dugc

xac 1ap & ché do dau vao hay dau ra.

f) Bang chirc nang (Functions Palette)

Bang Funtions palette chi xuét hién trén Block Diagram. Bang nay chua cac

VIs va cac ham ma nguoi sir dung dung dé xay dung nén cac khoi luu do. Bang
churc nang c6 dang nhu sau:
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Hinh 10 Funtion

V61 bang Function Palette, ngudi 1ap trinh thyc hién cac ci phéap vi du:phép
lap, phép lua chon thong qua cac nhom ham, chirc ning di duoc cung cip bén
canh do tr bang nay nguoi st dung co thé tao ra va st dung lai cac ham, churc
nang ma nguoi s dung ty xay dung. Cac ham todn hoc dugc minh hoa thong
qua cac biéu tuong. Khi muén lya chon thuc hién mot ham nao d6 thi nguoi su
dung chon biéu tuong thé hién cho ham d6 va c6 thé kéo tha & bat ky vi tri nao

trén Block Diagram sau d6 xac dinh nhitng dau vao va dau ra can thiét.

1.5 Cau truc, hoat ddng cia vong lip.
a) While Loop

@Giéng nhu vong 1ap Do Loop hoac Repeat — Until Loop trong ngon
nglt van ban. Vong 1dp While Loop lp mdt ciu trac lap thuc hién so dd bén
trong né cho dén khi gia tri boolean dua téi conditional terminal (mdt terminal
dau vao) 1a trung véi diéu kién dugc thiét 1ap dé thuc hién vong lip. dé truy cap
while loop ta chon menu: functions=> structures = while loop. Sau d6 su

dung con tré kich va kéo tao ra ving mong mudn ma ta muon lap.

12



Biéu tuong cua while loop duwoc minh hoa & hinh dudi déy.

Conditional

Terminal

..............................................

Hinh 11 VVong lap While loop

VI kiém tra Conditional Terminal tai cudi mdi vong lip, do d6 While Loop ludn
thuc hién it nhat mot 1an. Iteration Terminal 13 mot Terminal dau ra ma dua ra
s6 1an vong lap thyc hién dugc. Viée tinh s6 1an lap ludn duoc bat dau tir 0. Vi
vay, néu vong ldp chay mot lan thi Iteration Terminal dwa ra két qua 0. Vigc
thue hién vong l1ap c6 thé dugc xac dinh thong qua Conditional Terminal. Tai

Conditional Terminal,ta c6 thé chon cac diéu kién:
+ Stop if true.
+ Continue if true.

Viéc xac dinh diéu kién dé thuc hién vong 1dp tai Conditional Terminal rat quan

trong vi néu khong xéac dinh dung thi vong lap cé thé roi vao vong lap vo han.

Trong so d6 khdi sau hoat dong cua vong 1ap While Loop hoat dong cho dén
khi gia tri dau ra tir subVI 1a bé hon 10 hodc diéu khién Enable 1a FASLE. Dau
ra ciia ham AND 1a TRUE chi khi hai dau vao 1a TRUE, ngoai ra khi mot trong
cac dau vao 1a FASLE déu ra 1a FASLE,

13
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Iteration Number

Hinh 12 While loop véi diéu kién lap

For loop

CAu trac vong lip For Loop 1a qua trinh thyc hién lip trong so dd khoi
v6i s6 vong lap xac dinh. Ta chon vong lap For Loop tir vi tri Functions -
> Structures >For loop va chita doan ma ma ta muén lap nam bén
trong vong for loop. Mot vong 1ap For Loop 1a mdt hop c6 kich thude nao
d6 bao gdm 2 terminal: count terminal (I3 dau vao cua terminal) va
iteration terminal (ddu ra cta terminal). Count terminal 1a sb 1an lip.
Iteration terminal chira s6 lan ldp da dugc thuc hién.

CAu trac vong lap For Loop khac véi cau trac vong 1ip While Loop & chd
vong lap For Loop hoat dong véi s 1an ldp xac dinh. Trong khi d6 vong
lap While Loop chi dimg qua trinh 1ap khi gia tri diéu kién dugc kiém tra
la dng. Hoat dong cuia vong 1dp For Loop tuong duong véi1 doan ma sau:
Fori=0to N-1

Bén trong so d6 khdi thuc hién va lap lai dén khi dén gia tri N-1.

Vi du sau ddy minh hoa hoat dong ctia vong ldp phat ra 100 s6 ngau nhién

va hién thi 1én do thi.

[
Irip Char]
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Hinh 13 For loop



1.6 Chuyén doi sé.

Trong LABVIEW biéu dién cac kiéu dir liéu s6 nhu sé nguyén (byte,
word, long), kiéu s thuc (single, double, kiéu md rong), kiéu sd phuc (single,
double, kiéu mé rong). Néu ta ndi 2 terminal véi nhau thi 2 terminal ndy can
phai cung kiéu dit liéu néu khong né s& khong cho phép ndi. Dé ndi 2 terminal
khac kiéu loai dit liéu thi LABVIEW s& thuc hién chuyén d6i dit liéu cua

terminal nay sang ki€u dit li¢u cua terminal kia.

Vi du, ching ta xem xét count terminal trong vong 1ap For Loop. N6
c6 kiéu s6 nguyén dai (long Integer). Néu ta ndi véi count terminal mot s thuc

LABVIEW s& bién d6i s6 thuc ndy sang sé nguyén.

Double Precision Long Integer
N
Gray Dot
. n

Hinh 14 Chuyén d6i dir liéu trong For loop

pé thay ddi noi dung ctia mot dbi tuong, kich chudt phai vao doi tuong
trén front panel hodc tir so d6 khoi va chon Representation tir menu. Khi panel

xuat hién ta chon kiéu so0.
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LLBEL ™ Ansible Items » I

Find Control

Hide Control
Change to Indicator

Change to Constant

Description and Tip...

Create »
Data Operations  p
Advanced 4

Representation

Hinh 15 Cach thay doi dbi twong

1.7 Hoat ddng cia cau truc lwa chon.

Ta c6 thé dit cau trac lua chon 1én trén so dd khéi bﬁng viéc chon no tur
Structure tr Functions.

Cau trac lwa chon giéng nhu nhitng cau 1énh if ...then... else trong ngon
ngir 1ap trinh van ban. Céu tric lua chon dugc ciu hinh nhu sau: tai mot thoi
diém chi c6 mot truong hop 13 ding. Mi mét trudng hop twong g véi mot so
dd con (subdiagram). Chi c6 mét trudng hop hoat dong, phu thudc vao gia tri
ndi toi chon terminal (selector terminal). Selector terminal c¢6 thé 1a s6, Boolean
hodc string. Néu kiéu dir lidu 1a Boolean, ciu trac co thé 1a True hodc Fasle.

Néu kiéu dit liéu 1 s hodc string cu trac c6 thé nhan 2% — 1 truong hop.
g g hop

16
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Boolean Control

8] "add"_ Default Py &

Stiing Control
oo

Hinh 16 Cau trdc lya chon

1.8 Cac dang biéu a6 song

Céac biéu d6 dang song 13 cac bo hién thi s6 dic biét, nd biéu dién mot
hozc nhiéu d6 thi cing mot lic. Cac biéu dd dang séng duoc lay tir Controls »
Graph. Hinh dudi ddy minh hoa biéu d6 dang song.

Raw Data
Waveform Chart Running Ava.

1.0+

1
fanpiude {2t

Hinh 17 Front panel cia so @ dang song
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Céc biéu d6 thong thuong sir dung 3 ché do khac nhau dé hién thi dit liéu,
hinh v& du6i day m6 ta 3 ché do:

Stiip Chait Scope Chanl Sweep Chart)
S0.0- 0.0+ 30.0-

=R ann

a0

oL ¢ |

-]
21

1o

Hinh 18 Céc dang hién thi song
Déu noi véi biéu déo dang mét tin hiéu

Ta c6 thé dau ndi tryc ti€ép dau ra cua VI voi dau vao cua bi€u d6 dang
song. Ki€u dit liéu hién thi trén bi€u do6 dang song nay dugc xem nhu kiéu dir
li¢u dau vao c6 dang nhu hinh vé sau:

[Gtip Chan]

Enctid
@ Ced (]

3]
Hinh 19 Pau ndi truc tiép Hinh 20 Pau ndi nhiéu tin hiéu téi biéu do
Déu néi véi biéu do séng nhiéu tin hiéu

Khi ta mudn hién thi nhiéu dit liéu 1én mot biéu d6 thi ta can phai bo céac dit liéu
bang viéc sir dung ham Bundle tir Functions » Cluster » Bundle. Trong so d6
khéi dudi day ham Bundle bé hoic nhom tin hidu dau ra cua 3 VI khac nhau.
Cac VI nay nhan tin hiéu nhiét d6 va hién thi n6 1én do thi. Khi can thém hién
thi tin hiéu 1én d6 thi thi ta can phai thay ddi kich thude cia ham Bundle tang
1én theo s6 luong dau vao.

18



CHUONG 2 :

PIEU KHIEN PONG CO DC SERVO.

2.1 Cau tao dong co DC SERVO.

Pong co DC va dong co budc von 1a nhitng hé hdi tiép vong ho - ta cap dién dé
dong co quay nhung ching quay bao nhiéu thi ta khong biét, ké ca d6i véi dong
co buéde 1a dong co quay mot goc xac dinh tly vao sé xung nhan duogc. Viéc
thiét 1ap mot hé thong diéu khién dé xac dinh nhiing gi ngan can chuyén dong
quay cua dong co hodc 1am dong co khong quay ciing khong dé dang.

Hinh 21 Pong co DC Servo trong thuc té

Mt khac, dong co servo dugc thiét ké cho nhitng hé thong héi tiép vong kin.
Tin hiéu ra caa dong co dugc ndi vai mot mach diéu khién. Khi dong co quay,
van tdc va vi tri s& duoc hoi tiép vé mach diéu khién nay. Néu c6 bat ky ly do
nao ngan can chuyén dong quay cua dong co, co cau hdi tiép s& nhan thay tin
hiéu ra chua dat duoc vi tri mong mudn. Mach diéu khién tiép tuc chinh sai léch
cho dong co dat dugc diém chinh xac.

19



Pong co servo c6 nhiéu kiéu dang va kich thude, duoc sir dung trong nhiéu may
khac nhau, tir may tién diéu khién bang may tinh cho dén cac mé hinh may bay
va xe hoi.

Encoder

Hinh 22 Céc thanh phan cia dong co DC Servo
Mot dong co DCservo tiéu biéu gém co cac thanh phan chinh sau:
eStator: duoc gin lién voi vo dong co
e Rotor: 13 thanh phan tao chuyén dong quay
¢ Chdi than va vanh gép: gitp dua dién vao Rotor

eEncoder: hay con goi 13 bd ma hoa vong quay, phan hdi xung, don vi
tinh (xung/vong)

Ngodi ra, DC servo con cé thé cé thém cdc thanh phan sau:
ePhanh dién tir: gitp ham dong co trong trudng hop can thiét

eTachometer : 1a thanh phan phan hdi twong tu, thyc chat 1a mot may
phat dién nho, voi dién ap phan hdi dugce tinh bang (vol/vong quay)

20



2.2 Nguyén Iy diéu khién dong co DC SERVO.

Dé diéu khién s6 vong quay hay vén toc dong co thi chung ta nhat thiét phai doc

dugc goc quay ciia motor.

Mot s6 phuong phap co thé dugc dung dé xac dinh goc quay cua motor bao
gdm tachometer, hodc dung bién tr& xoay, hodc dung encoder. Trong d6 2
phuong phap dau tién 1a phuong phap analog va dung optiacal encoder (encoder

quang) thugc nhém phuong phap digital.

Hé thong optical encoder bao gdm mot ngudn phat quang (thudng 14 hong ngoai
— infrared), mdt cam bién quang va mot dia cd chia ranh. Optical encoder lai
duoc chia thanh 2 loai: encoder tuyét dbi (absolute optical encoder) va encoder
twong ddi (incremental optical encoder). Trong da sb cac DC Motor,

incremental optical encoder dugc dung da so.

@7 Nguén phat

Cambién - g o

o
Cam bién >
== Dia quay

Hinh 23 C4u tao mét encoder quang.
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Encoder thuong c6 3 kénh (3 ngd ra) bao gom kénh A, kénh B va kénh |

(Index).

22

e Trong hinh trén chi y rang c6 mot 16 nho bén phia trong cua dia quay va

maot cip phét-thu danh riéng cho 16 nho nay. D6 1a kénh I cua encoder.
Ctr mdi lan motor quay duoc mot vong, 16 nho xuat hién tai vi tri cua cap
phat-thu, hong ngoai tir nguon phét s& xuyén qua 16 nhé dén cam bién
quang, mét tin hiéu xuat hién trén cam bién. Nhu thé kénh | xuat hién
mot “xung” mdi vong quay ciia motor.

Bén ngoai dia quay duoc chia thanh cac ranh nho va mét cap thu-phat
khac danh cho cac ranh nay. Pay l1a kénh A cta encoder, hoat dong cua
kénh A ciing twong tu kénh I, diém khéc nhau 1 trong 1 vong quay cua
motor, c6 N “xung” xuét hién trén kénh A. N 1 sb rinh trén dia va duoc
goi 1a do phan giai (resolution) cua encoder. Mdi loai encoder c6 d§ phan
giai khac nhau, ¢6 khi trén mdi dia chi c6 vai rinh nhung ciing c6 trudong
hop dén hang nghin rinh dugc chia. Pé diéu khién dong co, ta phai biét
d6 phan giai cia encoder dang dung. D6 phan giai anh huong dén do
chinh xé4c diéu khién va ca phuong phap diéu khién.

Tuy nhién trén cac encoder con c6 mot cap thu phat khac dugc dat trén
cung duong tron véi kénh A nhung 1éch mét chat (Iech M+0,5 ranh), day
la kénh B caa encoder. Tin hiéu xung tir kénh B ¢6 cing tan sb véi kénh
A nhung 1éch pha 90°. Bang cach phdi hop kénh A va B ngudi doc sé& biét
chiéu quay cua dong co.



360° (In this case, 360° means
/ 1 cycle from slot to slot)

CCwW Disk rotates CwW

0° 360°
A I S

Y

Hinh 24 : Hoat dong cia mogt encoder quang.

B

Hinh trén thé hién su bo tri ciia 2 cam bién kénh A va B léch pha nhau. Khi cam
bién A bit dau bi che thi cam bién B hoan toan nhan duoc hong ngoai xuyén
qua, va nguoc lai. Hinh thap 1a dang xung ngd ra trén 2 kénh. Xét truong hop
motor quay ciing chiéu kim déng hd, tin hiéu “di” tir trdi sang phai. Ta hdy quan
sét IUc tin hiéu A chuyén tir mtic cao xubng thap (canh xudng) thi kénh B dang
& muc thap. Nguoc lai, néu dong co quay nguoc chiéu kim dong hd, tin hiéu
“di” tir phai qua tréi. Ldc nay, tai canh xudng ciia kénh A thi kénh B dang &
muc cao. Nhu vay, bang cach phéi hop 2 kénh A va B chiing ta khéng nhiing
xéac dinh duoc goc quay (théng qua s6 xung) ma con biét dugc chiéu quay cua
dong co (théng qua mac cua kénh B ¢ canh xudng cua kénh A).
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Pong co Dc servo duoc diéu khién theo nguyén 1y diéu khién do rong xung

( Pulse width modulation — PWM), sir dung mach cau H

iv

y

ilﬂ L1 j
0 0

| =

;&RZ

A B A B
i DG tUONg  —— ——  Diituong ——
—
L2 / $ R2 L2 E
— GND —GND
a) b)

Hinh 25 Mach cau H

Trong hinh 25, hdy xem 2 dau V va GND 1a 2 dau (+) va (-) caa ic qui, “doi

tuong” 12 dong co DC ma chung ta can diéu khién, “d6i twong” nay c6 2 dau A

va B, muc dich diéu khién 1a cho phép dong dién qua “dbi twong” theo chiéu A
dén B hoac B dén A. Thanh phan chinh tao nén mach cau H cua ching ta chinh
1a 4 “khéa” L1, L2, R1 va R2 (L: Left, R:Right). O diéu kién binh thuong 4

khoa nay “mé”, mach cau H khong hoat dong.

Gia st bang cach nao d6 ma 2 khoa L1 va R2 duoc “dong lai” (L2 va R1
van ma), cd mot dong dién chay tir V qua khoa L1 dén dau A va xuyén qua d6i
tugng dén dau B cua no trude khi qua khda R2 va vé GND (nhu hinh 25 a).
Nhu thé, véi gia str ndy s& co dong dién chay qua dbi tuong theo chiéu tir A dén

B.
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Bay gio hay gia sir khac di rang R1 va L2 d6ng trong khi L1 va R2 mé, dong
dién lai xuat hién va lan nay no sé chay qua déi tuong theo chiéu tir B dén A
nhu trong hinh 25b (V->R1->B->A->L2->GND). Vay la ching ta c6 thé ding
mach cau H dé dao chiéu dong dién qua mot “déi twong” (hay cu thé, dao chiéu
quay dong co)

Néu dong dong thoi 2 khéa ¢ ciing mot bén (L1 va L2 hoic R1 va R2) hoic
tham chi dong ca 4 khda? Hién tuong “ngan mach” (short circuit), V va GND
gan nhu ndi tryc tiép voi nhau va hién nhién ac qui sé bi hong hoac nguy hiém
hon 13 chay né mach xay ra. Cach dong cac khéa nhu thé nay s& 1am hong
mach cau H. Dé tranh viéc nay xay ra, nguoi ta thuong ding thém cac mach
logic dé kich cau H, chling ta s& biét rd hon vé mach logic nay trong cac phan
saul.

Gia thiét cudi cung 1a 2 truong hop cac khda ¢ phan dudi hoic phan trén cling
dong (vi du L1 va R1 cung dong, L2 va R2 cung m¢o). Véi truong hop nay, ca 2
dau A, B cua “d6i tuong” cung ndi véi mot mue dién &p va sé khong co dong
dién nao chay qua, mach cau H khdng hoat dong. Day co thé coi 1a mot céch
“h@m” dong co (nhung khong phai lic nao ciing c6 tac dung).

D6 14 nguyén 1y co ban cua mach cau H. Nhu vay thanh phan chinh caa mach
cau H chinh 1a cac “khéa”, viéc chon linh kién dé 1am cac khéa nay phu thuoc
vao muc dich st dung mach cau, loai doi twong can diéu khién, cong suat tiéu
thu cua ddi tuong va ca hiéu biét, diéu kién cua ngudi thiét ké. Nhin chung, cac
khoa cua mach cau H thuong duoc ché tao bang ro le (relay), BJT (Bipolar
Junction Transistor) hay MOSFET (Metal Oxide Semiconductor Field-Effect
Transistor).
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Hinh 26 Mach cau H dung Ro le.

Trong mach cau H dung ro le & hinh 26 diode duoc dung dé chdng hién
tuong dong nguoc (nhat 1a khi diéu khién dong co). Cac duong kich solenoid
khong duoc ndi truc tiép véi chip diéu khién ma thdng qua cac transistor, viéc
Kich céc transistor lai duoc thuc hién qua cac dién tro.

Mach cau H dung ro le ¢6 wu diém 1a dé ché tao, chiu dong cao, dic biét
néu thay ro le bang cé4c linh kién twong duong nhu contactor, dong dién tai c6
thé 1én dén hang trim ampere. Tuy nhién, do 1a thiét bi “co khi” nén tdc do
dong/mé cua ro le rat cham, néu dong md quéa nhanh c6 thé dan dén hién tuong
“dinh” tiép diém va hu hong. Vi vay, mach cau H bang ro le khong duoc ding
trong phuong phéap diéu khién téc do dong co bang PWM. Nguoi ta thay thé ro
le trong mach cau H, bang cac tranzitor goi 1a cac “khéa dién ti” véi kha nang
dong/ma 1én dén hang nghin hoic triéu 1an trén mdi giay
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Hinh 27 Mach cau H ding BJT

Do BJT c6 thé duoc kich & tde do rat cao nén ngoai chirc ning d4o chiéu, mach
cau H ding BJT c6 thé dung diéu khién toc d¢6 motor bang cach &p tin hiéu
PWM vao cac duong .

Nhuoc diém lén nhat caa mach cau H dung BJT la cong suat cua BJT
thuong nhé, vi vay véi motor cdng suét I6n thi BIT it dugc sir dung. Mach dién
kich cho BJT can tinh toan rat ky dé dua BJT vao trang thai bdo hoa, néu khong
s& hong BJT. Mat khéc, dién tré CE cua BIT khi bao hoa ciing twong ddi 16n,
BJT vi vay c6 thé bi nong...
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Hinh 28 Mach cau H dung Mosfet

Hinh trén minh hoa mét mach cau H dung MOSFET dién hinh véi cip
IRF9540 va IRF540

Mach cau H dung MOSFET, hoat dong twong tu nhu mach cau H ding BJT,
tuy nhién do wu diém cua cac Mosfet 14 tc d6 dong mé nhanh, dong tai 16n do
d6 duoc ding nhiéu hon trong thyc té.

2.3 Nguyén ly diéu xung PWM.

PWM (pulse width modulation) 1a bién diéu d6 rong xung, 1a phuong phap
diéu chinh dién ap ra tai, hay noi cach khéac 12 phuong phap diéu ché dua trén su
thay d6i d6 rong cta chudi xung vudng dan dén sy thay d6i dién ap ra. Trong
cac thiét bi co dién tu, thuong dung PWM dé diéu téc, moé-men cua dong co DC
rat c6 hiéu qua.

PWM (Pulse Width Modulation) dang déng vai trd gan nhu tuyét doi
trong cac hé cong sudt chuyén mach SMPS (Switch Mode Power Supply) con
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goi 12 ngudn xung. Noi mot cach khac, nhic téi ngudn xung thi nguoi ta nghi
ngay dén PWM.

PWM tao dung trén nguyén tic truyén tai ning luong tir A d&én B dudi
dang cac xung vudng toan ap (bién do xung gan véi dién 4p ngudn cung cap)
lién tiép. Trong d6 muc ning luong ty 1& thudn véi thoi gian mé xung (d6 rong
xung tinh trén don vi théi gian.

Tan s6 xung trong PWM c6 thé ¢6 dinh hay bién d6i (thuong la ¢6 dinh
tan s6 xung chuyén mach). Véi tan sb ¢6 dinh, chu ky t bang tong thoi gian mo
xung t(on) véi thoi gian tit xung t(off).

t =t(on) + t(off) =t1 + 12
Ty 1é cta thoi gian mé trén chu ky xung chinh 13 d6 siu diéu bién d6 rong
xung, ddc trung thanh thuat ngtr "% duty".
Vi dy, tin s xung 1 KHz -->t =1 ms.
Vi t(on) = 0,5 ms --> ta c6 d6 rong xung T=(T1/T2).100% = 50%

12v_

L]

12¢ __ZD%D_utyrwc_la o

Oy

12v 50% Duty Cycle _

Ov. |-
B0% Duty Cycle

Hinh 29 Ti 1€ thoi gian trén chu ky xung
Nhu vay

eDbi v6i PWM = 20% thi Ut = Umax.20%(V)
eDbi v6i PWM = 50% thi Ut = Umax.50% (V)
eDbi voi PWM = 80% thi Ut = Umax.80% (V)
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CHUONG 3:
THUAT TOAN PID

3.1 Khai quat vé b diéu khién PID

CAu trac cta bd diéu khién PID (hinh30) gdm 3 thanh phan 1a khau khuéch
dai (P), khau tich phan (I) va khau vi phan (D). Khi sir dung thuét toan PID nhat
thiét phai lya chon ché d6 lam viéc P, I hay D va sau d6 dat tham sé cho céac
ché d6 da chon. Mot cach téng quat, c6 ba thuat toan co ban dugc st dung 1a P,
Pl va PID.

U
1 p
e — | U k.
— 5 kp @ » T,S —»(B—»
U
o ToS i

Hinh 2930 Céu trac b diéu khién PID

Bo diéu khién PID c6 ciu tric don gian, dé sir dung nén duoc sir dung rong
rdi trong diéu khién cac dbi tugng SISO theo nguyén 1y hoi tiép, bd PID c6
nhiém vu dua sai 1éch e(t) ctia hé thdng vé 0 sao cho qua trinh qué d6 thoa man
Cac yéu cau co ban vé chat luong:

-Néu sai léch tinh e(t) cang 16n thi thong qua thanh phan up(t), tin hiéu diéu
chinh u(t) cang 16n.
-Néu sai 1éch e(t) chua bang 0 thi théng qua thanh phan u,(t), PID vin con tao
tin hi¢u diéu chinh.
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-Néu su thay doi cua sai 1éch e(t) cang 16n thi thong qua thanh phan up(t), phan
ung thich hop cua u(t) s€ cang nhanh.

€ Poi twong | v
65 P || D01 tuom
T PID didu khién ’

Hinh 3031 Piéu khién hdi tiép véi b diéu khién P1D

B6 diéu khién PID dugc mo ta br?lng mo hinh vao-ra:

u(t) = k, [e(t) 4 % J e()dt + Ty dz(tt)

Trong do6 :
e(t) — tin hiéu dau vao.
u(t) - tin hiéu dau ra.
k, — tin hi¢u khuéc dai
T, — hang sd tich phan.
To — hang s6 vi phan.

Tt mo hinh vao — ra trén, ta ¢6 dugc ham truyén dat ctia bo diéu khién PID
1
R(S) = kp (1 + ﬁ + TDS>

3.2 Phuwong phap xac dinh tham s6 PID

C6 nhiéu phuong phap xac dinh tham sé cta bo diéu khién PID:
- Phwong phap Ziegler-Nichols.
- Phuong phap Chien-Hrones-Reswick.
- Phuong phéap tong T ctia kuhn.
- Phuong phép t6i vu modul va phwong phép t6i wu ddi xtmng.
- Phuong phap tdi uu theo sai léch bam

Pé tai str dung phuong phap Ziegler-Nichols nén ta chi di sau vao
phuong phap nay.
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a. Phwong phap Ziegler-Nichols.

Phuong phap Ziegler-Nichols 1a phuong phap thuc nghiém dé xac dinh tham
s6 bo diéu khién P, PI hodc PID bing cach dwa vao dap tmg qua do cua ddi
tugng diéu khién. Tuy theo dic diém cua timg d6i tuong, Ziegler - Nichols dua
ra hai phuong phap lwa chon tham s6 ctia bo diéu khién

> Phuwong phap Ziegler-Nichols thir nhit:
Phuong phap nay ap dung cho cac d6i tuong c6 dap tng dbi véi tin hicu vao

|a ham néc co dang cht S nhu nhiét do 10 nhiét, tdc do dong co...

4 b

Hinh 3132 P4p wng nac cho hé hé hinh chir S

Thong so ctiia bo diéu khién dugc chon theo bang sau:

Thong so K, T T
BDBK
P T,o/(K.Ty) - .
I 0,9T,/(k.T,) T,/0,3 -
D 1,2T2/(k.T1) 2T1 0,5T1

» Phwong phap Ziegler-Nichols thir hai:
Phuong phap nay 4p dung cho d6i twong c6 khau tich phan 1y tudng nhu

muc chat 16ng trong bon chira, hé truyén dong ding dong co... dap tng qua
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d6 cta hé ho cua dbi twong ting dén vo cung. Phuong phap nay dugc thuc

hién nhu sau:

w. € U DPbi tuong | vy
Wyy Ty IS e
T Kin diéu khién

Hinh 3233 Xac dinh hing s6 khuéch dai l6n

-Thay bo diéu khién PID trong hé kin bang bo khuéc dai (hinh 33)

-Tang hé s6 khuéc dai toi gid tri toi han ky, dé hé kin & ché do bién gisi ondinh,
ttrc 13 h(t) c6 dang dao dong diéu hoa.

-Xac dinh chu ky Ty, cia dao dong.

Li(t)
100k

80
B0

40

20

0 b 10 14 20 23 30 38t

Hinh 3334 Pap wng caa hé kin khi K= Ky,

Thong s6 K, T, T,
BbBK
P 0,5k, - -
I 0,45 ky, 0,85 Ty, -
D 0,6 Kin 0,5 Ty 0,125 Ty,

a. Tinh toan thong s6 cho bd diéu khién PID.
Hé thdng chi thuc su dat hiéu qua khi ta thiét ké cho n6 1 bo diéu khién pho
hop.Vai két cdu phan cing va dic tinh diéu khién 1a diéu khién téc do thi bo
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diéu khién PI sé 1a thich hop hon ca, ta chi dung thém khau vi phan néu lién
quan t&i didu khién vi tri. Do ung dung vi diéu khién ngay cang rong rai, chinh

Vi vay viéc sé hoa b didu khién PI 14 rat quan trong.Di cung véi no 1a cac
phuong phap cho ta sé héa mot cach tuong dbi chinh xac nhu Ziegler-

Nichols....... V V.

3.3 Thuit toan diéu khién:
Vé nguyeén tac khi xay dung bo diéu khién cho mot d6i tuong nao dé thi ta can
biét dugc ciu trac, dic tinh, ham truyén. . .cua ddi tuong.

Vi dong co 1 chiéu bat ki thi ta khdng phai lic nio ciing mé x¢é dong co ra roi
do dac cac théng sb caa nd, chinh vi vay bo diéu khién phai c6 nhiém vu tao ra
tin hiéu diéu khién phd hop nhat, c6 kha ning diéu khién linh hoat véi nhiéu

dong co khac nhau.

Véi diéu khién PID thi ¢6 rat nhiéu cach thirc thyc hién, riéng bo PID thi c6 PID
thuong va PID thich nghi

w(k) ei(k) | Bo diéu khién| (k)| Dongco YK
PID DC
Hinh 3435 PID thwong
ex(k)
] e1(k) PID Dong co R
w(k) Thich nghi | u(k) DC y(k)

Hinh 3536 PID thich nghi
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Véi PID thuong thi dau ra chi phu thudc vao tin hiéu ey(k), con véi PID thich
nghi thi con phu thudc thém vao e»(Kk).

Thuec té cho thay PID thich nghi hoat dong tét va 6n dinh hon PID thuong.

- Phwong trinh toan hoc b¢ PID:

Ngxt (K) n
+ . DC g
» D Kp dz(tt)
Hinh 37 So d6 khdi bo PID
de(t)

U (t) = K, *e(t) + K, [e(t)*dt+ K, —
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CHUONG 4: CARD GIAO TIEP MAY TiNH VA THIET
KE HE THONG PIEU KHIEN PONG CO DC SERVO
TREN LABVIEW

4.1 CARD GIAO TIEP MAY TINH
a) Gi6i thieu CARD USB —9001 :

Théong s6 chung

Cong két nbi USB (chuan giao tiép RS232)
Hb trg hé diéu hanh Windows
Kiéu do 6 kénh do dién ap (ADC)

1 bo dém xung tir cac loai encoder (dém 1én hoac

xubng tiy theo chiéu quay encoder)

biéu khién - 4 kénh xuat tin hi€u so

. 2 kénh xudt tin hiéu diéu ché xung (PWM)

Ho DAQ

Doc tin hi¢u Analog

S6 kénh 6 SE
Téc d6 1ay mau 142S/s
Do phan giai 8 bits
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b) Cach st dung:

Chan | Ki Hiéu Gia [ M6 ta Gia
tri tri
Reset
Input | ADCO Nhan tin hiéu dang tuong tu(analog). Vref sé la NA
-ADC5 5v trén USB hoac 2.55v do set trén may tinh
Input | PULSE Pém xung canh 1én (0-5v) 0
Input | DIR 0 | Setbo dém xung PULSE dém xuong 5v
5V | Set bo dém xung PULSE dém lén
Output | PWMO Tao xung Vi tan s6 ¢o dinh va hé s6 xung thay | 0
PWM1 doi tir 0-255 tly sb dat trén may tinh
(xung 0-5v va 2 tong tré 470 Ohm)
Output | SWO0-SW?2 Tinh hiéu ra dang s6(0 hoac 5v. Tong tro 470 0
Ohm) tuy set trén may tinh
SW3 Tinh hiéu ra dang s6 (0 hoac 5v), s& khong sir
dung ADCO
Nguoén | GND Mass 0
Nguoén | +5v Lay tir USB Bv
So d6 chan:

o ADCO-ADCS: tra vé gia tri chuyén do6i cac chan ADC tuong tng (0-255).

o DACO-DACI: dit gié tri ngd ra chan PWM cho chan DAC tuong tng (0-
255).

o SWO-SW3: dat gié tri cho 3 ngd ra s6 (TRUE-FALSE).

o PULSE: tra vé gia trj s6 xung da dém tir chan PULSE (gia tri tir 0-65635).
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+5v

ADC/SW3
ADC1
ADC2
ADC3
ADC4
ADCS5

GND

PWM 1
PWMO
SW2
SW1
SWO
DIR
PULSE
GND

ATMEGA S8

Card USB-9001

Cdng USB

Hinh 3638 Cé&c chirc nang cua Card USB - 9001

4.2 Thiét ké hé thong diéu khién trén LABVIEW thong qua Card

USB - 9001:

MB$ hinh diéu khién su dung card USB-9001:

Giao dién

nguwdidiung |

[

Card .| Motor Driver .
USB-9001 | |  3A-DCS > DC Motor
Encoder (€

Trong do:

Hinh 3739 Mé hinh diéu khién

+ Phan giao dién nguoi dung: duoc tao ra trén may tinh bang ngdn ngit LabVIEW
+ Card USB-9001: dong vai tro giao tiép véi may tinh qua cong USB. N6 nhan Iénh
diéu khién tir may tinh, xt Iy - tao xung PWM dé 6n dinh toc do va xac dinh chiéu

quay cho Motor

41
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+ Motor Driver 3A-DCS: 1a modul c6ng suat mac theo kiéu mach cau chit H, dé cap
dong va dao chiéu quay cho motor DC.

+ Encoder: dua xung hoi tiép vé Card USB-9001, dé 6n dinh téc do theo luat PID.
Hinh 40 1a so dd két ndi phan cting cu thé gitra Card USB-9001, Motor Driver 3A-
DCS véi Motor DC va Encoder

S5TFPWM DIR BRE
INPUT |
+5v PWM 1

ADC/SW3 - PWMO
ADC1 < Sw2 __
ADC 2 8 SW1
Motor Driver ADC3 E SWO
3ADCS ADCA4 < DIR
ADCS PULSE
GND GN

Motor VS GND Card USB-9001

l l Cong USB

DC 12V
Motor
Enco
=der > +5V

Hinh 3840 So db ndi phan cirng giira Card va Motor Driver
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4.3 So @6 nguyén ly cia hé thong:

Thermometer

||'i
HI
DE:

a (EE]

)

Hinh 41 So d6 nguyén ly hé théng diéu khién
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4.4 Két qua dat duoc

kp thoi gian tre (ms) ki
;j 08 . :J: 100 . r—).: 0.6 van toc dat -
\ =) |
bieu do : van toc thuc |
Slide 20~

15-
18-

16+

5 14—
10-

Amplitude
= =
(=R
| |

ca
1

1 1
460 560

S5TOP

Hinh 42 Két qua dat duoc

DPuong mau xanh duong la van tdc dat.

Puong mau vang la van tc thuc caa dong co.

Puong mau xanh luc 12 sai s6 gitra van toc dat va van téc thuc
e(t).

Theo kéét qua ta thay:

-Pudng mau vang dang tién téi dudone mau xanh duone ( van tdc
dong co dang tién toi gia tri dat).

- Duong mau xanh luc dang tién vé khong (sai sb gitra diém dat va

van toc thuc dang giam vé khong dé tién téi on dinh).
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Két Luan:

- Bang phuong phép diéu khién nay ta khong can thi cong nhiéu
mach phirc tap, d& dang kiém tra,sita chita va thay d6i hé thong
diéu khién néu hé thong cii ¢o sai sot hodc chua nhu mong mudn
cta ngudi diéu khién.

- Chi phi ban dau 16n (so véi hé thong diéu khién Motor DC khac
) cho mua ban quyén phan mém phan ciéing caa NI.

- Tinh co dong kém, khong thé 1am viéc trong nhitng moi truong
khic nhiét.

- Nguoi ding phai c6 kién thizc vé may tinh , phan mém phan
cing do d6 tinh thong dung kém.

Tai liéu tham khao:

1) Pham Minh Ha, K¥ thuat mach dién tu

2) Luong Ngoc Hai, Gido trinh ki thuat xung s6

3) Getting Stared With LabVIEW — Author (Apache Software
Foundation).

4) LabVIEW Fundamentals - Author (Apache Software
Foundation).

5) LabVIEW Quick Reference Card — National Instruments
Corporation.

6) LabVIEW Advanced I, cia hdng National Instrument.

7) LabVIEW Basics | + Basics Il Course Manual cuaa National
Instrument.
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8) PCI —1710/1710 HG Multifunction DAS card for PCI bus

user’s Manual.

9) LabVIEW Tutorial Manual - National Instruments Corporation.
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12) http://hocdelam.org/sitel/
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