Lap trinh LabVIEW TS. Nguyén Ba Hai

Sach kém theo CD gém:
Cac vi du mau LabVIEW
Phan mém can thiét hoc LabVIEW
Video Clip Demo
Chworng trinh dao tao LabVIEW tai Viét Nam
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BAI 1: Gi&i thiéu LabVIEW

LOI NOI PAU

B0 sach hoc 1ap trinh LabVIEW tir co ban dén ning cao gom 7 tap:
- Tap 1: Lap trinh LabVIEW huéng dan 1ap trinh LabVIEW trinh d6

co ban.

- Tap 2: Co dién tir tng dung véi LabVIEW hudng dan xay dung cac

ung dung véi LabVIEW trong cac nganh k¥ thuat.

- Tép 3: S6 tay cac ham trong LabVIEW giai thich tuong tan cach sir

dung cac ham trong cac module cua LabVIEW.

Song song ba tap sach trén 1a 4 tap sach chuyén dé k¥ thuat chuyén sau:

Tap 4: Ky thuat mé phéng trong véi LabVIEW

Tap 5: Po lwong va kiém tra ty dong

Tap 6: Nhirng bai bao khoa hgc chon lgc sir dung LabVIEW dugc
cong bd tai cac tap chi, hoi thao quoc té phuc vu hoc vién sau dai hoc,
cac sinh vién kha gioéi va ky su mudn nghién ctru chuyén sau.

Tap 7: 101 Ung dung hay véi LabVIEW la tap sach huong dan thyc
hién cac (mg dung dung cho moi lira tu6i, chuyén nganh. Ttr hoc sinh 16p
5 dén céc giang vién Pai hoc cac nganh Vit ly, Toan hoc, Ky thuét.

Tt ca cac tap sach nay duoc viét cho d6i twong 1a ngudi méi bit dau tim
hiéu LabVIEW, phu hop véi sinh vién, giang vién va ky su c6 nhu cau tu
hoc va xdy dung cic mg dung thudc cac nganh k¥ thuat do ludng, diéu
khién tu dong, ky thuat 6to, robotics, vat ly, tu dong hoa. Tai liéu nay cé ba
rru diém quan trong khong cé trong céc tai liéu khac s& gitip ban:

- Hoc nhanh LabVIEW nho céach tiép can van dé “hoc dé lam” dic

trung ma Hocdelam Group da phat trién va ap dung thanh cong trong
nhiéu nam.

Hoc trong tAm nhd vao cac két luan, quy tic vang, meo vt (tip) do
bén than tac gia rit ra tir kinh nghiém 1ap trinh LabVIEW nhi€u nam.

Hoc va xdy dyng cac ing dung d& dang nhd vao géi san pham: /-
Phan mém LabVIEW, 2-B¢ thi nghiém da nang HDL-9000 gia thanh
thap twong thich LabVIEW, 3-Gido trinh huong dan va vi du mau.

Sach huéng dan xay dung cic img dung dua trén nhiing phan cing

chinh hang nhu CompactRIO, USB 6008/6009, PCI7250 va nhiing phan
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cing gia thanh thip nhu Hocdelam USB-9001, Hocdelam USB 9090. (Xem
san pham tai http://sanpham.hocdelam.org hoac http://ni.com).

Dé su dung phﬁn dau coa tap 1 hudng dan 18p trinh LabVIEW, ban chi
can dat phan mém LabVIEW. Phan du cta cudn sach tip trung vao céc
khai niém vé LabVIEW, cu tric chung cua chuong trinh LabVIEW, cac
loai control va indicator, vong 1ap, cau tric, mang, bo, phan tich dir liéu, ma
con cung cap kién thic vé giao tiép may tinh qua cong COM theo chudn
RS232 va cong USB, giao tiép mang TCP/IP, md phong va diéu khién
mobile robot, trong méi trudng 3D, thu thap va xir Iy anh. Ngoai ra, quy tic
vang khi 18p trinh, k¥ thuat xay dung giao dién nguoi dung (GUI) clng s&
duogc dé cap chi tiét.

Phéan 2 cua tai liéu nay hudng dan ban phét trién cac wng dung thue
té nhu diéu khién PID dong co DC, 1ap trinh Robocon, thoi gian thuc véi
LabVIEW dua trén cac card san xuit boi National Instruments, Hoa ky hoac
bo thi nghiém da nang HDL-9000, card Hocdelam USB-9001 gia thanh
thap.

De hoc LabVIEW hiéu qua, nguoi hoc can thyc hién theo huéng dan
ciia mdi bai. Thuc hanh nhiéu 1dn cac vi du va hoan thanh cac bai tap
trong sach.

Tac gia chan thanh cam on PGS. TS. P3 Vin Diing di truyén cam
himg trong subt qua trinh nghién ciru nhitng nam qua, quy thay cb tai Dai
hoc Su pham Ky thuat Tp.HCM. Dac biét 1a sy giup d6 quan trong cua
National Instruments vé tinh than va vat chat cho viéc nghién ctru cing
nhimg khich 18 tr 6ng Chandran Nair-Giam déc NI ASEAN, Ong
Suntisuk—Giam d6c quan 1y Thai Lan-Viét Nam, Ong Pham Qudc Hung va
Ong Nguyén H6 Nam tai NI Viét Nam. Chan thanh cam on PGS. TS. Tir
Diép Cong Thanh, PH Béach Khoa Tp.HCM, TS. Nguyén Dirc Hung tir DH
Tamania, Uc, TS. Chung Tan Lam di doc ban thao va gop ¥ cho tap sach.

Hiéu biét cta tac gia con han ché nén khong thé tranh khoi cac sai sot,
thu lién hé va gop ¥ vui 1ong gui vé&: Neuyén Bd Hai, Phong thi nghiém Co
dién tir O t6 — DH, Sw pham Ky thudt Tp. HCM, S6 01-Vé Van Ngdn, Qudn
Thu Purc, Tp.HCM; Email: bahai@hcmute.edu.vn. Hotline: 0937-159-700.

Tac gia
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BAI 1: Gi&i thiéu LabVIEW

BAI 1
GIO' THIEU LabVIEW

Hoc xong bai nay, ban sé€ nam dugc:
- Khdi niém vé LabVIEW va mét sé thudt ngie
- Phan bié¢t dwoc LabVIEW voi cac ngon ngir khac

1.1. LabVIEW la gi?

LabVIEW (viét tit cua Laboratory Virtual Instrumentation
Engineering Workbench) 12 méi truong ngén ngr do hoa hi€u qua trong
viéc giao ti€p da kénh gitra con nguoi, thudt toan va céc thiét bi.

Goi LabVIEW la ngdén ngtr dd hoa hiéu qua vi vé cach thirc 1ap trinh,
LabVIEW khac voi cac ngoén ngir C (hay Python, Basic, vv.) ¢ diém thay vi
sir dung cac tir verng (tir khoa) c6 dinh thi LabVIEW st dung cac Kkhéi hinh
anh sinh dong va cac day ndi dé tao ra cac 1énh va cac ham nhu trong hinh
1.1. Ciing chinh vi sy khéc biét nay ma LabVIEW da gitp cho viéc lap trinh
trd nén dom gidan hon bao gio hét, dic biét, LabVIEW rat phu hop d6i voi
k¥ su, nha khoa hoc, hay giang vién. Chinh sy don gian, dé hoc, dé nho da
gitip cho LabVIEW tr¢ thanh mot trong nhitng cong cu phd bién trong céc
ng dung thu thap dir liu tir cic cam bién, phat trién cac thuit toan, va
diéu khién thiét bi tai cac phong thi nghiém trén thé gidi.
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Hinh 1.1: M nguén viét bang LabVIEW

Vé y nghia k¥ thuat, LabVIEW ciing duoc ding dé 1ap trinh ra cac
chuong trinh (source code: ma nguon) trén may tinh twong tu cdc ngdn ngir
1ap trinh dua trén chir (text-based language) nhu C, Python, Java, Basic, vv.
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D@)ng thoi, LabVIEW hd trg cac ky su, nha khoa hoc va sinh vién, vv.
xay dung (thuc thi) cac thuat toan mdt cach nhanh, gon, sang tao, va dé hiéu
nho cac khéi hinh anh ¢6 tinh goi nhé va cach thuc hoat dong theo kiéu
dong dit liéu (data flow) lan luot tir trai qua phai. Céc thuat toan nay sau do
duoc ap dung 1én cac mach dién va co cAu chép hanh thuc nho vao viée két
nbi hé thong that véi LabVIEW thong qua nhiéu chuan giao tiép nhu chuan
giao tiép RS232 (giao tiép qua cong COM), chuan USB, chuan giao tiép
mang TCP/IP, UDP, chuan GPIB, vv. Vi vay LabVIEW la mot ngén ngtr
giao tiép da kénh.

LabVIEW hd trg hau hét cac hé diéu hanh (Windows (2000, XP,
Vista, Windows7), Linux, MacOS, Window Mobile, Window Embedded.
Hién tai, LabVIEW 2010 14 phién ban méi nhat. Mot s6 phién ban cii caa
LabVIEW bao gdm 2009, 8.6, 8.5, 7.1, 6i. Nhin chung hai phién ban ké
nhau 2010 va 2009 khong c¢6 sy khac nhau nhiéu. Tuy nhién co6 sy khac biét
dang ké giira cac ban LabVIEW 7.1, LabVIEW 8.5 va LabVIEW 2009. Ban
c6 thé chon mét trong ba phién ban sau cung dé dung cho viéc hoc 1ap trinh,
trong cudn sach nay, chiing t6i sir dung LabVIEW 2009.

Ban co biet?

LabVIEW dugc tién si James Truchard, Pai hoc Taxas, Hoa Ky
sang tao ra vao nam 1986, va da tr¢ thanh mot cong cu khong
thé thiéu trong cdc nganh ky thuat. san pham dau tién bat dau
trong nha dé xe cua Chu tich, CEO va dong sang lap NI — James
Truchard & Austin, Texas, Hoa Ky.

1.2. Cac ung dung cua LabVIEW

LabVIEW duoc stir dung trong céc linh vuc do luong, tu dong hoa, co
dién tu, robotics, vat ly, todn hoc, sinh hoc, vat li¢u, 6t6, vv. Nhin chung:

- LabVIEW gitip k¥ su két ndi bat ky cam bién, va bat ky co céu chap
hanh nao v&1 may tinh.

- LabVIEW c6 thé dugc str dung dé xir Iy cac kicu dit liéu nhu tin hiéu
tuong tu (analog), tin hi¢u so (digital) hinh anh (vision), &m thanh
(audio), vv.

- LabVIEW hd trg cic giao thirc giao tiép khac nhau nhu RS232,
RS485, TCP / IP, PCI, PXI, va nhu vay.

- Ban cling co thé tao ra cac thuc thi doc 1ap va céc thu vién chia sé (vi
du thu vién lién két dong DLL), béi vi LabVIEW 1a mdt trinh bién
dich 32-bit.
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BAI 1: Gi&i thiéu LabVIEW

LabVIEW di tré nén phd bién & cac phong thi nghiém & Nhat, Han,
M¥, Anh, Ptic, vv. Phin nay trinh bay mot sé ing dung ctiia LabVIEW tiéu
biéu va cac du 4n tai cac phong thi nghiém trong va ngoai nudc ma tic gia
cudn sach nay da tham gia thuc hién dy an.

Ung dung do hrong, trong hinh 1.2 1 giao dién thu thap dit liéu cac
thong tin can thiét cua tau vil tru ¢& nho tai co quan hang khong va vii tru
NASA, Hoa Ky.

WaRAATE D1k frown ppered growiacal user imerface,

Hinh 1.2: Thu thdp dit liéu tai Co quan hang khong va vii tru - NASA

Ung dung hinh 1.3 nay gi6i thiéu ap dung cua viéc sir dung LabVIEW
va card Hocdelam USB 9001 hodc NI USB 6008 dé thuc hién do tin hiéu,
v& biéu dd dic tuyén cac cam bién trong 6t6 va thuc nghiém thuat toan
chuyén d6i cam bién nhim ha gia thanh sira chira xe 6t6. Ung dung nay
duoc thuc hi¢n tai dai hoc Su pham Ky thuat Tp.HCM nam 2008.

M& phéng thuat téan chuyén dbi
CB Day nhiét Toyota Altis thay cho CB canh truet dién ap giam
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Hinh 1.3: Thu thdp di ligu tiv cam bién do gié trong 0t6 va thi nghi¢m
thudt todn chuyén doi cam bién
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Pidu khién xe 6 td tir xa, hinh 1.4 13 giao dién diéu khién 6t6 bay chd
(xe Captival) tor xa dugc thuc hi¢n boi thanh vién Hocdelam Group tai
phong thi nghiém Biorobotics, Han Qudc. Giao dién nay hoan toan dugc
xdy dung trong mdi trudong lap trinh LabVIEW c6 kha ning hién thi cac
thong sd va tin hiéu thyc nhu: van tbc xe, muyc xing, vi tri tay sb cia xe,
video truyén tir xe qua mang khong day, Am thanh tir dong co ty 1¢ thuan voi
vi tri buém ga cling dugc gia lap lam cho viée diéu khién xe tir xa giéng véi
viéc 1ai xe truc tiép nham ning cao chat lugng diéu khién xe.

VEHICLE TELEOPERATION SYSTEM

CONTROL PANEL

T b —p———y

Hinh 1.4: Giao dién ldi 6t6 tir xa
Mo phéng 3D, hinh 1.5 md ta tng dung mo6 phdng mot canh tay robot
don gian do Thac si D6 Trung Hiéu thyc hién.

MO PHONG DONG LUC HOC TAY MAY 2 BAC TU’ DO

2 DOF Manipulator Dynamics Simulation

Physical I phical Display |

62’3:l damping ratio
s lm
- —

Ho u
https//hocdelam.org | dt.hieu1985@gmai.com

Hinh 1.5: Diéu khién tay Robot
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BAI 1: Gi&i thiéu LabVIEW

Piéu khién phwong tién khong nguwdi lai, hinh 1.6 mé ta ing dung
LabVIEW diéu khién robot khong nguoi 1ai nham do tim va kham pha dudi
nudc cua tdp doan Nexans.

Hinh 1.6: Robot dudi nwéc (Spider) dwoc phit trién dwa trén LabVIEW
cuia cong ty Nexans

Thu thép hinh dnh va mé phéng dong lwe hoc, hinh 1.7 trinh bay ung
dung m6 phong hé théng 1ai khong truc 1ai trong 6 t6. Pdng thoi, hinh anh tir
webcam (webcam thong thudng gin qua céng USB) dugc thu thap va dua 1én
giao dién nguoi dung (Graphical User Interface — GUI). Xem chi tiét dé tai
nay bang cach search google cum tir sau: “Steer-By-Wire Systems with
Realistic Steering Feel”. Xem video clip Steer-by-wire.avi va file Steer-By-
Wire Systems with Realistic Steering Feel.pdf trong CD kém theo sach nay.

= Pt d nss 101

Hinh 1.7 H¢ thé'ng ldi khong truc ldi tai p{zbng thi nghiém
Biorobotics, KUT, Han Quoc
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Thuit toin diéu khién ty dong vi tri dong co DC theo thudt toan
PID va giao dién truc quan trong hinh 1.8 dugc Hocdelam Group viét dya
trén co s phan mém LabVIEW. V6i giao dién nay, nguoi diéu khién s& dé
dang quan sat gia tri vi tri mong mudn, va vi tri thuc té cia dong co, dong
thoi, so sanh va danh gia dugc toc d6 dap tmg, 6 6n dinh cua dong co DC
trong qua trinh van hanh.

Dat giatr f

Gia tri mong muén

100250 '500 750 000 1250 1500 1750 2000 2250 2500 2750 3000 3250 3500 3750 4000 4250 4500 4750 5000
Gia tri thuc té

100250 '500 750 1000 1250 1500 1750 2000 2250 2500 2750 3000 3250 3500 3750 4000 4250 4500 4750 5000

Time (ms)

Hinh 1.8 Piéu khién déng co DC theo thuit todn PID

Do lwong, gidm sit va diéu khién h¢ thong cong nghi¢p (SCADA),
hinh 1.9 trinh bay ung dung cua LabVIEW trong hé thong diéu khién va
giam sat dung trong cong nghiép.
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Hinh 1.9: H¢ théng do lwong, gidm sdt va diéu khién trong cong nghiép

Toi day, ban dé hinh dung phan nao nhiing ich loi va stc manh cua
ngoén ngit 1ap trinh do hoa LabVIEW. Vay, ching ta hdy cung bat tay vao
hoc va st dung LabVIEW nhé.
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BAI 1: Gi&i thiéu LabVIEW

1.3 Download va cai dat LabVIEW

Dé hoc va 1am viéc v6i LabVIEW, ta chi can cai ban LabVIEW dung
thir (evaluation version), so v&i phién ban c6 ban quyén (nhu ban
professional version) thi ban dung thir c6 giéi han 30 ngay (ban c6 thé cai
lai sau khi hét han dé dung tiép lau dai) va s6 thu vién ham (function
library) sin c6 bi gidi han. Tuy nhién, that may méan 1 ta hoan toan c6 thé tu
xay dung céac thu vién nay tir nhitng ham co ban c6 sin trong ban dung thir.
Hay yén tdm hoc va st dung LabVIEW néu ban chua c6 du kinh phi dé
trang bi cho minh LabVIEW c6 ban quyén nhé.

Ban tii phan mém LabVIEW 2009 tai http:/labview.hocdelam.org
hodc mua bd dia CD phan mém LabVIEW va gido trinh 1ap trinh LabVIEW
qua Email: supports@hocdelam.org. Nhin chung, cdc phién ban LabVIEW
8.5, 8.6 va 2010 ciing dugc cai dat tuong tu. V& cach thuc cai dat, ta cai
LabVIEW nhu cac phan mém théng thuong nhu sau:

Giai nén file LabVIEW 2009.rar, chay file Setup.exe trong thu muc
LabVIEW 2009. Sau do6 ban cai dat phan mém theo cac budc lan luot & cac
hinh sau (cac hinh nay khong dugc danh so hinh).

o |abVIEW 2009 =]

B LabVIEW

Exit all pragrams before running this Setup.
Dizabling wirus scanning utiities may improve installation speed.
This program is subject to the accompanying License Agreement(s).

@ 2009 Mational Instruments, All rights reserwed,

[ Mewts> | [ Cancel

Chon Next
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& | abVIEW 2009

Usger Information
Enter the fallowing infarmatian,

Full M arne:

Organization: |

<¢ Back ” Mext »> l [ Lancel

Chon Next

&Y | abVIEW 2009

Serial Numbers
Enter Senal Humbers for the following Products

Serial Humber:

LabVIE'w 2003 [Base Full/Professional] = | |

Application Builder for LabvIEW 2003 - leave | |
blank if activating LabVIEW Professional, =

**| eave senal number field empty to use product in evaluation mode.

<< Back “ MNewt>> | [ Cancel

Chon Next
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BAI 1: Gi&i thiéu LabVIEW

5 | abVIEW 2009

Destination Directory
Select the primary installation directary.

Select the folder to install Ml Software

D:\Program Files\Mational Instruments', | ’ Browse. .

Select the folder to install MI Lab'IE* 2009
D:\Program FilessMational InstrumentshLaby B 20095 | ’ Browsze. ..

<< Back “ MNests: | [ Cancel

Chon Next

&Y | abVIEW 2009

Features
Select the features ta install.

(= ~| Ml LabhIEWw 2009 Graphical Programming for M easurement &
(= =| M| Measurement & Automation Explarer 4.5 | Instrumentation

i ~| Ml Device Dnvers
=0 ~| Additional Features

_id,’_u_i] oo

This feature will be installed on the local hard drive,

Thiz feature and itz zelected subcomponents may
require up to B37 MB of disk zpace.

& >
Directory for M1 LabtIEw 2009
[ %Program FilegsMational IngtrumentsiLabyEw' 20094 | [ Browse. .. ]
’ Restore Feature Defaults ] ’Qisk Cost ] [ << Back “ MNewty> | [ Cancel ]
Chon Next
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5 | abVIEW 2009

Product Motifications
Pleaze read the fallowing information about the configuration
you have zelected,

WARMIMG: Windows Firewall Might Be Enabled

'ou have a verzion of the Windows operating system that enables the Windows Firewall by default, When you first
launch LabyIEVW, & dialog might appear that gives pou the option bo receive information over the network, National
Inetruments recommends you select "Unblock” o that pou can uge all the networking features in LabIEW, Refer to
ni.com/info and enter the info code expmB3 for more information.

[[]iHequest the installer to contact National Instruments to search for new notifications on the products youare
installing. By checking thiz box, you acknowledge that pour IP address will be sent and collected in accordance |
awith the National Instruments Privacy Policy.

Privacy Policy

Save Filz... ] [ <¢ Back ” Mest »> l [ Lancel

Chon Next

&Y | abVIEW 2009

License Agreement
Y'ou must accept the license(z) dizplaped below to proceed.

NATIONAL INSTRUMENTS SOFTWARE LICENSE AGREEMENT  ~

INSTALLATION MOTICE: THIS I3 A COMTRACT. BEFORE YOU DOWNLOAD THE SOFTWARE
AMDIOR COMPLETE THE IMSTALLATION FROCESS, CAREFULLY READ THIS AGREEMENT. BY
DOWMNLOADING THE SOFTWARE ANDIOR CLICKING THE APPLICABLE BUTTON TO
COMPLETE THE INSTALLATION PROCESS, wOU COMSENT TO THE TERMS OF THIS
AGREEMENT AMD YOU AGREE TO BE BOUMND BY THIS AGREEMEMT. IF Y OU DO NOTWWISH TO
BECOME A PARTY TO THIS AGREEMENT AND BE BOUND BY ALL OF ITS TERMS AND
CONDITIONS, CLICK THE APPROPRIATE BUTTOM TO CAMCEL THE INSTALLATION PROCESS,
DO MNOTINSTALL OR USE THE SOFTWARE, AMD RETURN THE SOFTWARE WITHIMN THIRTY
(30) DAYS OF RECEIFT OF THE SOFTWARE (INCLUDING ALL ACCOMPANYING WRITTEN
MATERIALS, ALONG WITH THEIR CONTAINERS) TO THE FLACE YOU OBTAINED THEM. ALL
RETURMS SHALL BE SUBJECT TO NI'S THEM CURRENT RETURM POLICY.

I Definitions. As used in this Agreement, the fallowing terms have the fallowing meanings:
v

®ia

(11 do not accept the Licenze Agreement,

[ << Back “ Nest »> ‘ [ LCancel

Chon I accept va chon Next

14 H6 tre» nhanh: http://labview.hocdelam.org - labview.help@gmail.com | 098 8868 524




BAI 1: Gi&i thiéu LabVIEW

& | abVIEW 2009

Start Installation
Feview the fallowing summary before continuing.

Adding or Changing

+N| LabyIEW 2009

+ M| Measurement & Automation Esplarer 4.6
+&dditional Features

Installer Prompts
“Y'ou will be prompted to provide the source for the following installers:
M ational Instruments Device Drivers

Click the Mext button to begin installation.  Click the Back button to change the ingtallation settings.

Save File... ] [ << Back “ Nestss [ Cancel

Chon Next

& | abVIEW 2009

Overall Progress
[ l

Currently installing M1 Uninstaller. Part 1 of 9.

Copying new files...

[IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII ]

Mt 5> Lancel

Chon Later néu duoc hoi cai Driver va chon Finish dé hoan thanh
viéc cai dat.
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5 | abVIEW 2009

Installation Failed

The LabIEW 2009 installation has failed.

Finizh

Néu gap kho khan trong viéc téi~ph§n mém va cai dit LabVIEW, giri
email vé supports@hocdelam.org, ho tr¢ nhanh qua dudng day nong:
0937159700.

1.4. Phuwong phap dé hoc LabVIEW hiéu qua
Pé hoc LabVIEW nhanh va hiéu qud, ban nén:

- Tl.l: minh 13p trinh lai cac vi du va bai tap trong sach sau khi da cai dat
phan mém LabVIEW.

- Trong qua trinh hoc luén thyc hién “3 quy tac vang” khi 1ap trinh. Ba
quy tac nay dugc trinh bay tai bai 2.

- Hoc nhanh LabVIEW co ban qua céac video clip (Download mién phi
tai: http://labview.hocdelam.org

Ban c6 biét?

Déi voi viee hoc 1ap trinh thi con duong duy nhat, nhanh nhat dé gioi 1a
ban phai thuc hanh.
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BAI 1: Gi&i thiéu LabVIEW

Tai liéu tiéng Viét khac co thé tim tai:
labview.hocdelam.org
vagam.hocdelam.org

ino.com.vn

google.com.vn (ban can search cac tur khoa bang tieng Viét nhu “tai
%% ¢¢

li¢u labview”, “gido trinh labview”,...).
Tai liéu tiéng Anh c6 thé tim tai:
ni.com

lava.org

google.co.uk (ban can search cac tir khoa bang tiéng Anh nhu
“LabVIEW tutorial”, “labview book”, “labview demonstration”,
labview application”,vv).

Mot s6 cudn sach tham khao gom: LabVIEW for everyone, LabVIEW
advanced programing technique, vv.

Pang ky cac khoa hoc thong qua cac trinh dao tao LabVIEW tai Viét

Nam dugc cung cap boi cac trung tam, trudng hoc sau:

Hocdelam Group cung cp cac chuong trinh dao tao theo nhu ciu cia
doanh nghiép, nha may, truong hoc va cé nhan trong ca nudc (Pang
ky nhanh qua dién thoai: 0937 159 700).

DPéi vai nguoi ban ron, ban co6 thé dang ky hoc LabVIEW truc tuyén
(online) tai http://labview.hocdelam.org.

Truong Pai hoc Su Pham K§ thuat thanh phé Hd Chi Minh t6 chire cac
chuong trinh dao tao cac khoa hoc lién quan LabVIEW cho hoc vién
sau dai hoc, sinh vién hé dai hoc chinh quy nganh Co khi Bong lyc.

Céc khoa lap trinh LabVIEW co ban tai Truong Kinh Té K§ thuat Phu
Lam, Q6, Tp.HCM.

Phong dao tao cong ty VTK, Ha Noi.

Hoc t?.i Cong ty TNHH thuong mai dich vu k¥ thuat LINH PHU, Q.
Go Vap, Tp.HCM.

Néu c6 von tiéng Anh tot, ban co thé dang ky hoc tryc tuyén tai
http://ni.com.
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Lap trinh LabVIEW TS. Nguyén Ba Hai

Xiy dung wng dung thue té

Dé hoc nhanh LabVIEW va xdy dung dugc cac ing dung thuc té ban
c6 thé trang bi phan cing nhu card giao tiép may tinh dung dé thyuc tap thu
thap tin hiéu cam bién va diéu khién tu dong dong co, 10 nhiét,... voi
LabVIEW. Dia chi cung cip phan cting truc tuyén hodc tai Tp.HCM.

- http://ni.com (tiéng Anh)

- htt://sanpham.hocdelam.org (tiéng Viét)

- http://ino.com.vn

- Céng ty Tan Minh Giang, P.10 - Q. Go Vap - Tp.HCM.

- Cong ty TNHH thuong mai dich vu k¥ thuat LINH PHU, Q. Go Vip,
Tp.HCM.

1.5. Bai tap
Céu 1: Hiy néu khai niém vé LabVIEW
Cau 2: Source code 1a gi?

Céu 3: Uu diém cua ngdn ngi lap trinh d6 hoa LabVIEW so v6i cac ngdn
nglr khéc 1ap trinh khac 1a gi?

Céu 4: Néu mot s6 ung dung ctia LabVIEW trong gido duc va cong nghiép

Tham khao
[1] http://labview.hocdelam.org
[2] http://ni.com

[3] Nguyén Ba Hai “Thdt don gian: Diéu khién dong co DC theo thudt todn
PID”, 2010.

[4] wikipedia.org

[5] Google.com [Ngudn mdt s6 hinh anh trong bai viét]
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BAI 1: Gi&i thiéu LabVIEW

BAI 2
CAC PHEP TOAN TRONG LabVIEW

Hoc xong bai nay, ban sé€ nam dugc:
- Cdu triic chung ciia mét chicong trinh LabVIEW
- Ba quy tdc vang khi lgp trinh LabVIEW
- Cac phép toan trong LabVIEW

- Luu file, tim vi du, cac cong cu tro giup

2.1. Chwong trinh diu tién: Phép cong hai sb x, y

Pé don gian, hay xem LabVIEW nhu phian mém soan tho vin ban
Microsoft Office Word. Va viéc soan thdo van ban trong Word cling tuong
ty viéc tao ra Source Code trong LabVIEW. Hay cung lam thyc hién
chwong dau tién — Phép cong hai sb x,y nhu sau:

Binh thuong, dé cong hai s6 x,y bang may tinh bo tii (pocket
caculator) nhu Hinh 2.1. Vi du x=2, y=3, thi ta phai nhén s6 2, nhan dau +,
va nhan sé 3, sau d6 nhan diu =, va két qua s& hién thi ra mot man hinh
LCD. Nhu vay ta s& c6 hai niit nhin (2 va 3) dé nhép gia tri, mot LCD dé
hién thi gia tri ra ciia phép cong, va ham cdng (+).

1| Calculator l = et

View Edit Help

MC MR M5 M= M-

4 5 6 = 1x

Hinh 2.1: May tinh bo tui

Trong LabVIEW, cac niit nhan dugc goi 1a cac Control, cac LCD goi
1a cac Indicator. Phep cong goi 1a ham (Function). Cac control va indicator
s& nam & cira sO trudc (Front panel), va ham nim & cira s6 sau (Block
diagram), con goi 13 ctra s6 chira cac so @6 khdi. Xem thém Hinh 2.2.
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Lap trinh LabVIEW TS. Nguyén Ba Hai

Block diagram (ctra sb sau)

(_.H

Ham

’7 Function
2+ 3=

o |
NGt nhén | | Man hinh LCD
Input Quput

Control ;
K Y Indicator /

Front panel (clra sb trudc)

Hinh 2.2: Phan tich vi du tong ciia x va y

Bay gio ta thuc hién trong LabVIEW. Khoi dong LabVIEW bang
cach vao: All program> National instruments> LabVIEW 2009>
LabVIEW. Hop thoai xuét hién va ban chon vao

Cira s6 giao dién LabVIEW xuét hién nhu Hinh 2.3.

, ,

File Operate Ieols Help

B L abVIEW e
New Latest from ni.com
&l Blank VI News
i) Empty Project Technical Content
&) VIfrom Template... s
More..
=] Training Resources
Online Support
Open
_ Discussion Forums
[ Vi du01 - Phep cong hai so xy.vi
[ Phim 4D Code Sharing

5 Browse... KnowledgeBase
Request Support
Help
Getting Started with LabVIEW
LabVIEW Help
List of All New Features
Examples

@, Find Bamples...

— s

Hinh 2.3: Cira sé giao di¢gn LabVIEW khi méi khéi dong

Tao file méi: Tuong ty trinh tao van ban Microsoft Office Word, dé
tao file moi ta ¢6 3 cach: chon Blank VI (VI trang) (Hoac chon: File> New
hodc phim tit Ctrl+N), ta thiy xuat hién hai ciia s6 - mau xam (Front

20 Hb tre nhanh: http://labview.hocdelam.org - labview.help@gmail.com | 098 8868 524




BAI 1: Gi&i thiéu LabVIEW

panel) va mau trér}g (Block diagram) nhu trong Hinh 2.4, Nhan Ctrl+T dé
canh déu hai ctra s0 Front panel (FP) va Block diagram (BD).

H-3 Untitled 1 Block Diagram

Eile Edit Miew Project Operate Tools Window

& [0 il [t

$3 Untitled 1 Front Panel

File Edit View Project Operate Tools

|C|||E 15pt Application Fc

Hinh 2.4: Front panel va Block digram

> Tao control dé nhap sb 2 va 3 nhu sau:

- Click chudt phai (Right click) Ién front panel (FP) ldy khdi Numeric
Control bang cach click chon khoi nhu[hinh 2.5].

5 untitied 1 Front Panel b= = 3 P43 united
Eile Edit View Project Operate Tools File Edit
1
-

@[] [T5pt Application Fant [2

2] Controls
Express

Q, Search|
13

P il =
4 451 Numeric Controls

Mum Ctrls

MNumeric Control

Tl - -
mei
User Ctrls Num Ctrl Fill Slide Pointer Slide
¥ B 3
= o o B
iy 0 B
Text Inds Knob Dial Color Box

Hinh 2.5: Ldy numeric control trén FP

Mumetic

- Nhén chudt trai (Left Click) chudt phai dé tha Control xudng FP /%2

A

- Nhap chit A vao myc to den dé thay d6i tén khdi 4

- Tuong ty ta tao khdi B dé co hai khdi A,B Hede

> Tao indicator dé hién thi két qua cua tong nhu sau:

- Right click 1én FP, vao Num Inds (Numeric Indicator) ldy khdi

Numeric Indicator bang cach click chon khdi nhur Hinh 2.6.
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o @' ©|E| 13pt Application Fort |+ [ $o |2

=] Contrals o“Search'
Express »
. 5 C ¥
0 4
Mum Chrls Euthons Text Chrls
Ty 4 -l
P
ji FJiN ! <21 Mumeric Indicators
User Ctrls Idum Inds
b M
b ——
(== .

Text Inds Graph Indicat... Mum Ind Progress B:
User Controls i 4 a\‘:
Select a Contral... ‘ 2 %

yf Meter Gauge

Hinh 2.6: Ldy numeric indicator trén FP

- Tha xubng ving tréng cua FP.

B A+E

- Stra tén khéi nay thanh A+B. Ta dwoc e d

> LAy ham cdng (+) dé thuc hién phép cong hai s6 2 va 3 bang cach:

- Right Click 1én Block Diagram (BD). Chon vao diu miii hai miii tén

WIS 48 x06 ctia s6 xudng.

[/ Untitled 1 Block Diagram *

Ele Edit Wiew Project Operate Tools ‘Window Help
@ IE o | 13pt Application Fe
i B A+B
<1 Functions QSear:h'
Exprass »
S = »
e 4
Input Signal Analysis Cukput
d L X b
] I ==
Sig Manip Exec Control  Arith & Compat
Favorites »
User Libraries 3
Select a Wl

Hinh 2.7: Lc’fy ham cong tai BD

="
. n =] Functions . B%
- Chon vao thu vién EEEEEEM chon vao wwsx , chon
34

[

5

[
ham cong

< [ \ A L .
Hoac chon Express> kwecma’, chon ham cOng = nhu Hinh 2.8.
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I Eungkins Qiearchl
»
» = C
>
i (I o L

Input signal Analysis Output

¥ C Bz’

B @ I'e 1 Arithmet
Sig Manip Exec Contral | Arith % Compar | NG

Faviorites

User Libraries

{21 Express Numetic Formula

B [=> [

Subtract Multiply Divide

Nurmeric

T

Hinh 2.8: Ldy ham cgng tai BD

- Pit ra ving tréng trong BD (khong thé dat ham tai FP). Ta duoc

= B B

- Di chuoét ra cac vi tri dau (hinh #cua cac khoi Control va Indicator), sé
a

X1 A 1A =
thay hinh cudn chi hién ra,

- Left Click khi cudn chi hién ra, sau do ré chudt t&i dau noi ciia ham
a - —
. , R , , ﬁa@s .ﬁzspl 77777 &0
cong ro1 nhat Left Click dé két noi. B

- Twong tw, ta ndi B vao ham cong. Va ndi dau nhon bén phai ctia tam
giac ham cong #8 vao Indicator A+B

A' 123f i 1230 I> :Tzs , N N .
- Ta dugc i : (Xem vi dy nay trong CD keém theo tai

duong dan: CD/Bai 2/Vi du2-1 - Phep cong hai so A,B.vi

» Chay chwong trinh

- Nhép gia tri 2 vao 6 Control A, 3 vao 6 Control B @4
- Nhan niit Run c6 hinh tam giac bén FP hoic bén BD déu
duoc dé chay chuong trinh.

- Indicator A+B xuit ra gia tri (tra vé gia tri) 5: e

Nhu vay, ban da vira hoan thanh chwong trinh dau tién trong
LabVIEW. Xin chic mung ban!

Lwu y: Thu vién ham Express la tdp con cua thw vién Programming.
Noi cach khac la nhitng ham dat trong thu vién Express déu co trong thu
vién Programming. Thuw vién Express chi chira nhitng ham thuong dung.

Hé tror nhanh: http://labview.hocdelam.org - labview.help@gmail.com 0988868524 23




Lap trinh LabVIEW TS. Nguyén Ba Hai

2.2. Phin tich cu triic mt bai trinh LabVIEW

Qua vi du muc 2.1 ta thay, mot chuong trinh LabVIEW (du don gian
nhét hay phtic tap nhét clng dugc tao nén mot cach rat don gian tir 4 thanh
phan co ban sau: cac khdi Control déng vai tro input (hay gia tri nhap vao),
cac Indicator dong vai tro Ouput (gia trl hién thi ra, két qua), cic ham va
cac dwong day noi (wire) cac khdi va ham lai. Néu ban da thuc hién duoc
chuong trinh phép cong trén thi moi chuong trinh phic tap sau nay ban
cling s€ hoan toan thue hién dwoc khi theo doi k¥ cac tap sach nay.

Céc Control thi ludn ndi vao cac nut bén trai cia ham. Cac Indicator
thi ludn ndi vao cac nit bén trai ciia ham nhu Hinh 2.9. Pic diém nay la mot
lru ¥ v6 cting quan trong khi str dung qui tic vang Change to sau nay.

NGt bén phai
A B A+B
e M A

+
Céc nut bén trai
Hinh 2.9: Cac nut bén trai va bén phdi cia ham cong

Ta ciing nhéan thay, cac Control thi ¢6 cac nit miii tén lén-xubng 9 dé
ting giam gia tri (hodc nhap truc tiép vao 6 Control). Cac Indicator thi
khong thé nhap gia tri vao. Control thi ¢ mau tring, con Indicator thi c6
mau xam.

Mot Control c¢6 thé doi thanh Indicator (hodc Constant) bang cach
nhap Right Click 1én Control can d6i, chon Change to Indicator. Hoic
nguoc lai, mot Indicator co thé d6i thanh Control bang phép Change to
Control duoc dé cap chi tiét & muc 2.3. Constant chinh 1a mot Control cé
gia tri khong doi sudt thoi gian chay (Run) chwong trinh.

Céc Control va Indicator déu c6 anh cua chinh minh bén BD, anh nay
tu dong tao ra khi ta lay cac Control va Indicator bén FP.

Ban co biet?

Hudng dﬁp thyc hién phép cong nay con dugc trinh bay dudi dang Video
Clip c6 thé download dugc mién phi tir http://labview.hocdelam.org.
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2.3. Ba quy tic vang

Ba quy tic vang la nhitng hoat dong phai thyc hién lién tuc trong
sudt qua trinh 1ap trinh LabVIEW. Ba quy tic nay la:

Quy tic I: Right Click> Create/Replace/Change to dé 14y cac khdi, tao
khoi, thay the khoi va doi chirc nang khoi.

Quy tic 2: Ctrl + H dé xem so d6 chan cuia ham va doc hudng dan tom
tat cuia mot ham bat ky (context help).

Quy tiic 3: Search dé tim kiém cac ham, ddi tuong

Néu biét két hop cac quy tac nay, viéc 1ap trinh LabVIEW cua ban s&
dat hi€u qua cao nhu: rut ngan thoi gian, giam bot cac cong doan vao thu
vién lay Control, Indicator, vv. Hay xem cach ap dung quy tac thir nhat
(Quy tac 1) trong vi du tinh tong hai sO A+B trén nhu sau:

- Lay ham cong tir BD nhu Hinh 2.8
- Ré chudt vao 2 nut phia trai ham (Hinh 2.9) cho t6i1 khi hinh cudn chi
hién ra o Right Click, chon Create, chon Control.

Iy
Visible Ttems »

Hinh 2.10: Cdch tao Control theo quy tic ving 1

- Tuong tu, ta tao Control thu 2.

- Ré chudt 1én nut bén trai con lai cua ham. Right Click, Chon Create,
Chon Indicator nhu Hinh 2.11.

I> Visible Items 3

Help
Examples
Description and Tip. ..

Constant
Control

Hinh 2.11: Cdch tao Indicator theo quy tic vang 1

Nhu vay, khi 4p dung quy tic vang 1 gitp bo qua viéc 1ay cac Control
va Indicator tir FP va gitp vi¢c 1ap trinh tré nén nhanh hon, han ché s6 lan
Click chudt dé tim céac khoi can thiét trong 1ap trinh.
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Vé quy tic Ctrl+H, hay ldy ham cong ra tai Block Diagram, va nhén
Ctrl+H, sau d6 dua chuot 1én ham cong. Ta s€ thay so do6 chan va 1o1 giai
thich vé ham cdng, néu nhan tiép Ctrl+H lan nita thi so do chan s€ an di.

el |
add &

o
v |> Ky
Computes the sum of the
inputs,

Detailed help K

>

Hinh 2.12: Context help hién thi so' do chin ciia Control (x,y) va
Indicator (x+y)

Vé quy tac Search, ban chon Right Click vao FP hodc BD, sau d6 chon
chitr Search ¢ goc phai phia trén cua hop thoai thu vién ham, sau d6 gd tén
tiéng anh cia cac control hoic indicator (d6i v6i FP) hoac tén ham (déi voi
BD) thi s& dé dang tim ra cdc ham. Cach nay giup nguoi 1ap trinh tiét ki¢ém
thoi gian trong viéc tim kiém cac ham. Hiy yén tim néu ban khong gioi tiéng
Anh vi ban c6 thé d& dang tra ctru tén cua control, indicator hodc tén ham
bang cac tir dién Viét-Anh hodc cong cu Google Translate truc tuyén.

Ngoai ra, ban ciing can luu y t6i cac vi du c6 sin ciia LabVIEW tim thy
trong menu Help> Find examples dé tim cac vi du (Example) co san trong
LabVIEW. Cac vi du nay gitip ban tiét kiém dang ké thoi gian dé tim hiéu
va lam chu LabVIEW.

2.4. Cac phép toan théng thuong

Tir bai toan trén, ta c6 thé viét chuong trinh tinh tich va téng hai s6
A,B nhu Hinh 2.13. Dé thuc hién, ban chi can lay thém ham nhén (cung vi
tri voi ham cdng trong BD), sau d6 duwa chuot lén day nbi tir A dén ham
cong ¥, Click chudt trai Ién day nay, va ndi vao dau vao cia ham nhan.

A

A+B .
}r—_—' r———_ fizsh A+B
B |> iz
‘L‘Ha Ia izl -
[z biizs

Hinh 2.13: Tinh tich va tong hai s6 A,B
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BAI 1: Gi&i thiéu LabVIEW

Phan nay huéng dan cach lam cac phép toan thong ‘thuong trong
LabVIEW nhu phép chia 14y du, phép tinh cin bac 2, ham sé mi, trj tuyét
601, nhan voi -1, vv.

Chuét phai trén BD, Chon Programming, Chon Numeric, ta léy
> ) !
ham cédn bac hai =+ va chia lay du ===, Tao cic Contronl va Indicator
nhu hinh. Ta s& tinh duoc can cua A la 1.41421. Va vai phep chia B cho C
(10:3) ta dugc phan nguyén 1a 3, phan du la 1.

A Canbac 2 cuad
ezl b plizst
\»Q Canbac 2 cua &
¢B {11421 B
iz Fhan du
5 Phan du =
o it c
c B/C (phan nguyen) e
_?‘3 B BJC {phan nguyen!
bli2a

Hinh 2.14: Phép tinh cin va chia liy dw

Tuong tu, ta c6 phép tri tuyét géi va nhén véi -1 nhu trong Hinh 2.15.
Hay m¢ file vi du 3: cac phép tinh d€ tham khao chuong trinh mau

D Tri tuyst doi cua D

D Tri tuyet doi cua D
: co— - = > =
E Mhan woi- 1 .
:')'E._‘—_. 'E‘—‘—‘—‘ E Mhan vai - 1
ey @ blizs

Hinh 2.15: Phép tri tuyét doi va nhén véi -1

Ban c6 thé xem vi du vé cac phép toan trong CD kém theo sach tai thu
muc CD/Bai 2/Vi du2-2 Cac phep toan.vi

2.5. Luru file, mé file, tim vi du, cong cu trg gitp

Trong LabVIEW, dé luu file ta chon File, Save, Chi duong dan vi tri
dé luu file va dit tén cho file can luu 1a Vi du 1, nhdn OK. Déi véi file
chuong trinh LabVIEW thi du6i cua n6 1a .VI (tuong tu nhu van ban trong
Microsoft Word c6 dudi 1a .DOC hodc .DOCX). Chir VI viét tit cua chir
Virtual Instrumentation — thiét bi 4o.

File name; Wi du 1| w
Hinh 2.16: Luu file
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Pé tao luu file hién tai dang m& th,a‘mh mot file mai ta chon Save As,
hop thoai nhu Hinh 2.17 sau s€ hi¢n ra. Y nghia cua ba Iya chon trong muc
Copy la:

- Substitute... c6 nghia File moi tao sé duoc md, file cli s€ dong lai.
- Create... c6 nghia file cti s€ dugc md, file mai tao dugc dong lai.
- Open... c6 nghia c4 hai file cli va mdi tao s€ dugc mo.

Néu ban chon muc Rename thi khong co6 file mdi1 nao dugce tao ra
nhung ban c6 thé thay d6i tén cua file hi¢n tai.

B Save "Vi du 3 - Cac phep toan.vi" As 3]

Originial File:

E:iMust HavelMy DropbosHocdelam GrouplCourses\Lab¥IEW OFFLINE HCHC 08-20108ExtralWritinglSach
truoe TET\Source Codeiti du 3 - Cac phep toan vi

® -y Copy - create copy on disk.
El (2) Substitute copy for original

Copy will be in memory. Original will be dlosed.

() Create unopened disk copy
Original will be in memory, Copy will nok be opened.

() Open additional copy
Both original and copy vl be in memary. Copy must have nev name.

o

ﬁ Rename - rename file on disk

=

RED

[(Gontnue. | [ cancel | [ relp |

Hinh 2.17: Cdc lwa chon khi luu file bang Save As

Pé mo file, ta vao File, Open va chon File can mé. Luu y, cac file
LabVIEW duoc 1ap trinh béi LabVIEW phién ban qud cli s€ khong md
dugc bang phan mém LabVIEW phién ban cao. Va ban ciing khong thé mo
cac file duoc luu bang LabVIEW c6 phién ban cao hon bang LabVIEW c6
phién ban thip hon. Dé khic phuc diéu nay, ban hiy sir dung chirc ning
Save for previous version (trong File) khi muén file ctia ban c6 thé mo
bang cac phién ban LabVIEW thap hon.

Context Help nhim gitp giai thich cac ham, cac ddi tuong trong
LabVIEW la mdt cong cu vo cung thiét thuc. P& hién Context Help cua bat
ky ham nao ban chua ndm rd cach dung, Chon Ctrl + H. Sau d6 dua chuot
1én ham bat ky (vi dy, ham tinh can bac 2), ta sé& théy Context Help hién ra.
Pé lam mat Context Help, ta nhin Ctrl + H mot 1an nita.

izsp @ biizs

B

’\"i

Square Root

* [&> o)

1| Computes the square roct
of Ehe input value.

lan nguyen)

Detailed help &

Eoap >

Hinh 2.18: Nhin Ctrl + H va dwa chuét vao vi tri ham dé thiy Context Help
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BAI 1: Gi&i thiéu LabVIEW

Pé doc chi tiét Context Help, ban chon Detailed Help mau xanh. Tur
Detailed Help, ban c6 thé cudn chudt xuéng dudi cung dé mo céac vi du
[l ceneamte 06 s8n trong LabVIEW dé tham khao thém vé ham dang tim hiéu.
Hoc qua vi du 1a mot phuong phap tét cho nhimg ngudi méi bat dau.

2.6. Phin doc thém

Phan nay giéi thiéu tom tét, cac thu vién cua LabVIEW nam trong BD.
Khi m¢ BD ctia LabVIEW ban thay c6 rat nhiéu thu vién nhu trong hinh 2.19.

b Untitled 1 Block Diagram

Gle Edit iew Project Operate Took lWindow Help

BEDORE LS

+:1 Functions Q) search {

Programming
Measurement 1o
Instrument [/O
Wision and Motion
Mathematics

Signal Processing
Data Communication
Connectivity

Zonkrol Design & Simulation

r rr vy rrvrrow

Express

B

Input Signal Analysis
5

iz
Sig Manip Exec Contral  Arith & Compar
Addons 3

i
(@

o
c
=3

tp!

@
=
T

Favorites 13
User Libraries 3
Select a 1.

Hinh 2.19: Cac thw vién ham trong LabVIEW

Céc thu vién d6 c6 y nghia nhu sau:

Programming 13 noi chira hd trg cong cy, ham lap trinh néi chung
(giong cac ngodn ngtr khac nhu C, Matlab, vv...)

SignalExpress ho tro thu thap di licu, hién thi tin hiéu trén may tinh.
Advanced Signal Processing Toolkit hd trg xtr 1y tién hiéu nang cao.

Control Design and Simulation hf) trg xay dyng cac m6 hinh dong
luc hoc cua cac hé thong va thiét ké bg diéu khién (giong Matlab Simulink).

Digital Filter Design Toolkit hd tro thiét ké bo loc sd.

PID and Fuzzy Logic Toolkit hd trg thiét ké b dicu khién PID hoic
Fuzzy Logic

FPGA h trg lap trinh FPGA
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Real-Time ho tro 14ap trinh ing dung thoi gian thyc

Internet Toolkit hd tro giao tiép qua mang Internet.

Database Connectivity Toolkit hd tro két ndi co so dit lidu.

Vision Development Module hd trg cong cu phat trién hé thong thu
thap va xu 1y anh.

Simulation Interface Toolkit cho phép két néi LabVIEW va Matlab

Simulink.

Vision and Motion hd trg lap trinh chuyén dong nhiéu bac.
LabVIEW Embedded Modudle 12 modun ldp trinh nhung, dung dé 1ap
trinh vi diéu khién.

Express: La noi chtra cac ham thuong dung. Cac ham thuong dung 1a
tap con cua thu vién LabVIEW Programming.

Trong céc thu vién thi thu vién Programming 1 quan trong nhat. D6
chinh 1a noi chtra toan b ham co s& cua moi truong 1ap trinh d6 hoa
LabVIEW. Va & tdp sach nay, chung ta st dung cac ham trong
Programming, sau d6 ap dung cac ham nay dé bat tay vao thuc hanh thu
thap di liéu, diéu khién PID dong co DC,...v6i1 phan cung thuc.

Timg module trén s& trinh bay chi tiét trong cac tap sach xuét ban t6i
day. Céc yéu cau va dong gop cho céc tap sach tiép theo, vui long lién hé tac
gia qua E-mail: bahai.ce@gmail.com.

2.7. Bai tap

Cau 1: Néu y nghia cta Front Panel va Block Diagram.

Cau 2: Néu ciu tric chung ctia mot chuong trinh LabVIEW

Cau 3: Viét chuong trinh thyc hién phép cong, trir, nhan, chia hai s6 A,B.
A,B duogc nhap vao tir ban phim.

Cau 4: Viét chuong trinh tinh hai phép tinh sau biét A,B,C,n duoc nhép vao
tr ban phim.

2B-3C
y2011(4-8) . < R 7 X i 1
c) —— (go1 y cau 4c: Hay chon cong cu search ¢ BD dé tim ham

C
“power of x).
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BAI 3
CAC LOAI CONTROL VA INDICATOR

Hoc xong bai nay, ban sé nam dugc:
- Cac loai Control, Indicator thuong dung
- Cdc kiéu dir liéu cia cac Control va Indicator
- Chuyén doi qua lai gitta cdc kiéu dir liéu

- Bdng, biéu do, do thi

3.1. Cac Control thuwdong dung

Céc control thuong ding gom cac dang: numeric, fill slide, pointer
slide, knob, dial, constant, string, simulated signal,vv.

Pé 14y cac Control, ta vao thu vién theo dudng din: FP> Express >
Numeric Control nhu Hinh 3.1 va chon Control can ly. Vi dy 1dy Numeric
control: Right click trén ctra s6 FP, chon Express, chon Numeric Control,
Chon Numeric Control va dit ra man hinh. Tuong tu d6i voi Slide control
va String control ta lam nhu trén.

Express

1 Contrals Q) search {l
+

| =l
=] Mumeric Controls

1 10
| |
o o8

Fill Slide: Pointer Slide Fill Slide Painter Slide

b 5 5

4 A

+f He
Text Inds Knob Disal Color Box

User Controls ¥

Select a Contral...

Hinh 3.1: Cich ldy Control

Ta c6 thé copy nhanh cac Control bang cach nhan Ctrl (Trén ban
phim) va kéo tha cac Control bang chudt trai.

Numnetic Murneric 3 Murnetic &
oo gl oo

 Mumeric 2 Numneric 4 Mumneric 5

P o o ]:l """"""" :

Hinh 3.2: Copy nhanh bing vi¢c kéo thd
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Céc Control thuong dung dugc tom tat tai bang sau:

Numeric control: 1a control dang s

Murn CErl
‘:jl Fill slide: Control c6 dang mdt thanh trugt
Fill Slide
- Pointer slide: Control dang thanh truogt c6 nut kéo
Pointer Slide
Loty Knob: Nut vin
?_5
knob
- Dial: DBia xoay
.
Dial
il Constant: hing sd, hay c6 thé xem 1a mot dang
o Veble tems » | | numeric control nhung gia tri khong thay doi trong
:_ndd ionttmll sudt qua trinh chay chuong trinh. D€ tao Constant ta
Change to Indicatar lay mot Numeric control, chudt phai 1én Numeric
v control chon Change to constant (Quy tic vang 1).
abe String control: 1a 1 dong chir hay con goi la text

control. Sir dung text Control nay dé nhap cac chir
hodc chudi ky tu, hodc mot cau van, xem thém bai 4
— case structure.

Skring Contraol

F51 Functions Simulated signal: mot tin hiéu dugc mo phong sin
e trong LabVIEW c¢6 thé dung nhu mét Indicator trong
% = I,;,j' mot sd truong hop. Lay Simulated signal bang cach
pu: N | vao: BD> Express> Input> Simulated Signal. Xac 1ap

» 4 . N A A 1A
R cac thong so6 khi bang thong so hién ra.
Sig Manip
Favorites
User Libraries
Select a VL., Simula'ﬂ‘g
J . Noi dau ra cua khoi vira 1ay voi mot Graph bang cach
=T . . A by .
el | aie chon Right Click 1én dau ra, Create> Indicator.

z
e
0. T

Thuong céc control dugce chia lam 3 dang: Boolean, Numeric va String.

32 H6 tror nhanh: http:/labview.hocdelam.org - labview.help@gmail.com | 098 8868 524




BAI 1: Gi&i thiéu LabVIEW

Vi du vé st dung cac loai control va Indicator khac nhau dugc trinh
bay trong hinh 3.3. Xem vi du nay trong CD kém theo sach nay tai thu muc
CD/Bai 3/Vi du3-1 cac dang Control va Indicator.vi

Xy

3
? ¢ |2.52539
2- -8 i
4 8
. ~ b I
0 10 "
¥
— why
20 g
¥ o plizst
RN
0z 46 § 10
Meter
S Pty
¥
top Do thi
¥ Ti”k
sToP b [ D’ﬁ
o3
-
a 2 Dothi
L L
1 - stop
o) :
i
Time [i]

Hinh 3.3 Vi du vé cdc control va Indicator

3.2. Cac dang Indicator thwong dung

Tuong tu cac Control, ta cling c6 cac Indicator nhu: numeric, string,
slide, vv... Giira Control va Indicator c6 thé chuyén d6i qua lai nhd vao thao
tac Right Click> Change to Control hodc Change to Indicator. Nhu vay
ta lai thdy quy tic vang Right Click da phat huy hiéu qua (viéc chuyén doi
qua lai) trong trudng hop nay.

Dé 1ay cac Indicator, ta vao thu vién theo duong din: FP> Express >
Numeric Indicator> nhu Hinh 3.1 va chon Control can lay. Vi du lay
Numeric control: Right click trén cira s6 FP, chon Express, chon Numeric
Indicator, Chon Numeric Indicator va dat ra man hinh. Tuong tu ddi vai
Slide control va String control ta 1am nhu trén.

: {1 Controls 2, 5e
Express
Ty ¥ p
Y (1
PE Sy
Mum Clrls Buttons Texk Crls
e Leg Y
i Ll 1 Mumeric
User Chrls Num Inds | [
» L I —
=
Ol 1.0
Murn I

Text Inds Graph Indicat. ..

Hinh 3.3: Cich ldy Indicator
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Béng tom tit cac Indicator nhu sau:

iz Numeric indicator: 1a Indicator dang )
Murn Ind

N Meter: Indicator c6 dang dong ho vudng
Meter

;{' Gauge: Indicator dang dong hd vudng

é;ugé

‘ijd Thermometer: Cot nhiét do

Thermucl.meter

- Graduated Bar: Thanh hién thi qua trinh

Grad Bar

E String: 1a 1 dong chit hay con goi 1a text Control, dung
[ dé xuat cac chit hoac chuoi ky tu, hoac mdt cau van,
Skring Indieator A N -

xem thém bai 4 — Case structure.

Lay string indicator tai FP> Modern> String & Path>
String Indicator.

; Chart: 13 biéu d0 hién thi cac gia tri theo truc thoi gian
Chart
; Graph: 1a d thi thuong duoc dung dé hién thi cac tin
Y hi¢u dang soéng (waveform).
Graph
XY Graph: do thi hién thi quan hé giita hai tin hiéu X
e va Y hodc dung trong bai vé do thi ham s6 y=f(x) — duoc
A Graph trinh bay trong bai 4.

Vi du vé sir dung Chart trinh bay nhur hinh 3 4.

Sine: sne IR

Amplitude:

fmplitude

Arpltude

fizap

Hinh 3.4: Cdch ldy Indicator
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_ Trong hinh trén, dé tao song Sine, ta liy Simulated Input theo dudng
dan: BD> Express> Input> Simulated Input va dat thong s6 nhu mac dinh
trong hinh 3.5.

' Configure Simulate Signal [Simulate Signal]

Signal Result Preview
1=

Signal bype

Sine b
0.5+
Frequency (Hz) Phase (deqg)
L]
10.1 0 =
£
Amplitude Offset Dby cycle () i
1 a S0 -0.5-
[ add noise
: ol
Moise type ! [
Uniifarrn white Mei 2 Lo
niform White Naise Time
Moise amplitude Seed number Trials Time Stamps
0.6 ot 1 )
() Relative to start of measurement
Timing () Absolute {date and time)

Samples per second (Hz)
1000 () sirnulate acquisition timing Reset Signal

e e (® Run as Fast as possible (O Reset phase, seed, and time stamps

() Use continuous generation

Loa Aukomatic
[J1nteger number of cycles Signal Name
Actual number of samples Use signal type name
100
Signal name
Actual frequency Sine
10.1
[ oK ] [ Cancel ] [ Help

Hinh 3.5: Cdch ldy Indicator

Ngoai ra, mot Numeric Indicator da dugc str gung dé chinh Amplitude
(bién do) cua song Sine, va mdt Graph Indicator d€ hién thi song Sine. Xem
file Vi du 3-2 Waveform display.vi trong CD kem theo séach.

3.3. Kiéu dir liéu trong LabVIEW va chuyén déi dir liéu

Kiéu dir liéu 1a cong cu dung dé gan (ép) mot numeric hay indicator
vao mot day gia tri nao do. Vi du, ta muén mot Numeric Control ¢ gia tri
(va chi nam trong gi4 tri d6 ngay ca khi nguoi diéu khién nhap gi tri khac)
1a 0-255 thi ta s& gan Numeric Control d6 vao kiéu dir liéu Unsigned 8 bit
(Viét tit 1a US). Mudn d6i kiéu dit liéu ctia mot Control, ta chon Right Click
1én Control d6> Chon Representation> Chon Kiéu can gan. Hinh 3.6 liét ké
cac kiéu dir liéu trong LabVIEW.
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BL | [ SGL | [ FRP
| o]

us4 | (032

iz of [ o 1
DE | | C5G

B =

Hinh 3.6: Cic kiéu di ligu trong LabVIEW

Trong LabVIEW c6 nhiéu kiéu dit liéu khac nhau, vi du:

Ky Kiéu dir liéu S6 bit Khoang gia tri
hi¢u
Byte signed integer 8 —128 t6i 127
Word signed integer 16 —32,768 t61 32,767
Long signed integer 32 —2,147,483,648 t6i
2,147,483,647
Quad signed integer 64 ~lel9 tGi 1el9
Byte unsigned integer 8 0 t6i 255
Word unsigned integer 16 0 to1 65,535
Long unsigned integer 32 0 to1 4,294,967,295

Céch chuyén do6i kiéu dir licu: chudt phai 1én doi tugng muon chuyén
do1 chon Represention rdi chon kiéu dir li¢u mong muodn.

3.4. Bai tap

Bai 1: Viét chuong trinh tinh y = 4x? +8, véi xnhap tir ban phim.
Trong d6, x c6 kiéu Numeric Control, y 13 Indicator kiéu dong h.

Bai 2: Viét chuong trinh v& dd thi: y=n’x>+m. Tap xéac dinh
(TXD): x={xeZ|-100<x <100}. Trong d6, n dugc nhap vio tir ban
phim va c6 dang Numeric Control.

Bai 3: Viét chuong trinh tinh Y= | b-c |
Y 1a Numeric ¢6 kiéu Unsigned 8 bit.

b, ¢ l1a cac Numeric kiéu Double pricision.
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BAI 4
VONG LAP (WHILE LOOP)
VONG LAP FOR (FOR LOOP)

Hoc xong bai nay, ban s¢ nam duoc:
- St dung dwoc vong ldp, cdu triic thwong gap trong LabVIEW
- Cac ung dung cua while loop, for loop

4.1. Vong lap while

Vong lap while 13 vong ldp c¢6 diéu kién nhu trong hinh 4.1. Y nghia
ctua vong 1dp while 1a cho phép chay chuong trinh mai téi khi nao nit stop
dugc nhan thi méi ding lai. Dé 1y while loop ta vio BD> Express>
Execution> While loop nhu trinh bay trong hinh 4.1

-] Functions (2, search {
Express [
= M m’ M
M -+
Input Signal Analysis Cukput
4 3 N Pl
58 | | -
=1 Execution Contral
Sig Manip Exec Cankto
Favarites %
Uset Libraries k -
Select a ¥1... w'hile Loop Flat Sequence

=

[l

Time Delay Elapsed Time

Hinh 4.1: Ldy while loop tai BD

While loop s€ 1dp lai chuong trinh dugc dat trong vong lap nay, toi
khi nat Stop (conditional terminal) nut Stop tai FP dugc nhan (Luu y
rang nat Stop c6 dang dit li¢u 1a Boolean-true hoac false).

Xét vi du trong hinh 4.2 nhu sau: C6 hai phép tinh cong. Phép cong A
12 cong Numeric 1 va Numeric 2 hién thi két qua ra Indicator 1, phép
cong B 13 phép cong Numeric 2 va Numeric 3 hién thi két qua ra Indicator
2. Khac biét duy nhét 1a phép cong A dit ngoai vong lap con phép cong B
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dat trong vong lap. Ban hdy chay chuong trinh (nhin phim tit Ctrl+R), sau
d6 thay d6i gia tri cua Numeric 1, 2, 3, 4. Ta s& quan sat thdy phép cong A
s& khong c6 gié tri thay doi tai Indlcator 1. Con Indicator 2 sé& thay doi gia
tri khi ban thay ddi gia tri nhap vao Numeric 3 va 4. FP va BD cua vi du nay
dugc trinh bay trong hinh 4.2. Xem vi du nay trong CD> Bai 4> while
loop.vi

Mumeric 1
B FE] Indicatar 1

Numeric-2 I> AEE]

sToP dizzh

Mumeric 2

Indicator 1
r)|2 -
‘Numenc 1

" r— _:

Murneric 3 B e stop

;)|4 Indicatar 2 .
‘Numeric 4 I8
i o

Hinh 4.2: Tinh téng véi while loop

Ngoai ra, trong while loop con cé chan iteration (i) c6 ky hi¢u (D) 1a bd
dém sb 1an lap hién tai (current loop iteration count) (1an thyc hién dau tién
i=0). Gia tr1 lon nhét cua (i) 1a 2,147,483,647 (2°'), va gitt mai mai sau do.
Néu can gia tri 16n hon 2,147,483,647, dung shift registers c6 mién gia tri
integer 16n hon, hodc st dung mét vong 1ap for loop trong trudng hop nay.

Ngoai ra, ta con co thé st dung shift-register trong while loop. Shift-
register 1a mot thanh ghi hoat dong nhu mot 6 nhé. Ta st dung thanh ghi
nay dé truy cap lich stir gia tri cua mdét tin hiéu nao do, vi du chuong trinh
ctia chiing ta dang chay ¢ thoi gian 1a 10:30am, va ta mudn xem lai gia tri
cia tin hi¢u do duge tir cam bién nhiét do & thoi diem 10:29am. Ngoai ra,
Shift register cling c6 thé dung dé thuc hién cac phép toan cong don (Xem
trong bai diéu khién PID trong tap 2).

No6i cach khac 1a c6 thé dung shift registers dé “chuyén” gia tri cia d6i
tugng/tin hiéu nao d6 & vong lap nay sang vong lap ké tiép. Ban doc c6 thé
xem them vi du cach sir dung Shift register trong CD/Bai 4/shift register.vi
hodc vi du dung shift register dé 1ap trinh bd diéu khién PID diéu khién
dong co DC sir dung card Hocdelam USB-9001 ¢ bai 10 va tai vi du nay tai
tai website http://labview.hocdelam.org (Muc vi dy mau).
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Gia kri hien tai
;
_—
Hien kai- 1
bli23
a Hien kai - 2
AEE]
Gia tri hien tai
STOP
10 Shop
Sa vong lap
Hien tai - 1 )
I— 123 : H
0 I ﬂ 132
So vong lap Hien tai - 2
|0 o

Hinh 4.3: Sw dung shift register

4.2. Vong lap for

Ciing nhu while loop, fgr loop 1a vong 1dp ma s6 lan 1ap lai c6 thé dinh
trude bdi nguoi 1ap trinh. Lay for loop trong thu vién ham nhu sau: BD>
Express> Execution> For loop.

Vi du ta muén chay chuong trinh tinh tong A+B trong 100 lan thi sau
100 1an 1ap lai phép tinh tong thi chuong trinh sé& tu thoat (tu dung). Nhu
trong hinh ta da dat sd vong lip can lap lai 1a 100 (dat thong qua khdi
Numeric). Sau khi chay chuong trinh thi Numeric 2 (déng vai tro la
Indicator chi ra s6 vong da lap duogc) s& bao s6 99. Ly do 1a LabVIEW dém
vong lap dau tién co gia tri (1)=0.

Mumeric

N
Murneric 4
23 Indicator 2
Mumeric Mumneric 2 [>ﬁ.'2'§'
;J = |99 Mumneric 3
5

Murneric 3
¥

- .
5"4 Indicatar 2 Nurneric 2

Murneric 4
¥

Is .23
r m Ta i

Hinh 4.4: For loop
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4.3. Ung dung vong lip dé vé do thi

Ap dung XY Graph trong bai 3 va While loop trong bai nay dé vé do
thi ham s6 y=f(x) theo y€u cau sau: Viét chuong trinh vé do thi: y =2x.

Tép xé4c dinh (TXD): x = {x € Z|-100 < x <100}.

Theo cich vé @6 thi thong thwong duoc hudng dan boi cac thay, co

day toan hoc phé thong thi viéc vé dd thi dugc thue hién nhu sau:

- Lap bang bién thién: Do y =2x c6 dang duong thing nén ta chi can
lay toa d6 x,y cta hai diém ma dudng thang d6 di qua, sau d6 ndi hai
diém do lai sé cho ta d thi ciia duong thang. Budc sau cing 1a x6a dd
thi ndm phia ngoai TXD va chi dé lai phan do thi nam trong khoang

-100<x<100.

- Bang bién thién:

Gidng nhu kién thirc & phd thong da hoc, ta dé dang lap bang bién
thién bang cach cho gia tri ciia x=0 va x=1. Tinh y theo cong thuc y =2x.

Bang 4.1 Bang bién thién ciia ham s6 y = 2x

X -

0

1

+o0

Y

0

2

Tur bang bién thién trén ta c6 két luan 1a d6 thi y =2x 1a mot duong
thang di qua hai diém A(0;0) trung v6i gbc toa do O va B(1;2). D6 thi duoc

vé dé dang bang thudc ké ndi hai diém A,B nhu sau:

YJ

¥

Hinh 4.5: Do thi ham s6 y = 2x
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Hiy cuing vé d6 thi nay bang LabVIEW sir dung XY Graph nhu sau:
- Lay While loop tai BD>Express>Exec Control>While loop nhu hinh

<=1 Functions ) searc
Express
4 m’ 4
-
i [
Input Signal Analysis Oubput
4 3 £ >|
EFE @ =] Execution ¢
Sig Manip Exec Co[%tol
Favarites

=

While Loop
[ g,

Hinh 4.6: Léy ham while loop

User Libraries
Seleck a WL,

- Lay d6 thi XY Graph d& vé d0 thi tai FP>Express> Graph
Indicator> XY Graph va tao cac Control, Indicator nhu hinh 2.8.

1 Contrals Q, search {
Express 3
B ¥ ¥
oy i
Fe Py
Murm Chrls Buttons Text Chrls
N 4 R 7
s O @
User Ctrls Mum Inds LEDs
L 3
=
°o;n:; 31 Graph Indicators
Text Inds Graph Indicat... E:pi

User Controls

Select a Contral...

Grapl

x x
1 1
o 4o i 4o

¥ Chart:

=¥ Graph

Graph

Hinh 4.7: Vi tri cua XY Graph

Xem file Vi du 4-1 Dothi y=2x.vi trong CD keém theo séch.

R Graph

]
0.0

i
-50.0

.
-100.0
Time

U
50.0

Flot.

CTBK!

o
EBuild = Graph

# Input

W Graph

W Input

i i
1000 150.0

3 Graph b

Hinh 4.8: D6 thi ham s6 y=2x vé biang LabVIEW sir dung ham while loop
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Trong block diagram ¢ hinh 2.9, ta can tao hai Boolean control tai hai
chan: Enable — cho phép vé dd thi 12 True va Reset — x6a d6 thj 1a False. Viéc
tao hai Boolean Control nidy c6 thé st dung quy tic Right click> Create
constant hoac ta tao Control va chon Right click> Change to constant.

Ban c6 biét?

Néu d4 hoan thanh phan nay, ban da c6 du kha ning dé thuc hién cac Gng
dung tha vi véi LabVIEW thong qua mot trong cac Card DAQ (card thu
thap dir li¢u) nhu NI USB-6008, NI USB-6009, hoac phﬁn cung gia ré
danh cho sinh vién, giang vién Hocdelam USB-9001, Hocdelam USB-
9009, cac ung dung ban co thé nhanh chong thuce hién la:

- Thu thdp dir li¢u tr ’céc cam bién do nhiét do LM35, do }(hoéng
cach Sharp, do ap suat, do d6 chan khong, do pH., do van toc dong
co DC, d6 nghiéng ciia mt mat phang, vv.

- Diéu khién dén LED, dong co DC, AC, vv...

- Dé thyc hién ngay dugc cac tng dung nay, ban vui long bo qua cac
bai tiép theo va xem tiép cac Bai 10, 11.

- Phan cling c6 thé dang ky muon (néu ban la sinh vién hodc giang
vién) hodc dat mua tai: http://sanpham.hocdelam.org.

4.4. Bai tap
Cau 1: Hay néu khai niém vé while loop
CAu 2: V& d6 thi ham s6 sau: y = Ax+ B, A va B dugc nhap vao tr ban phim.

Cau 3: Thyc hanh do ludng cac cam bién vao may tinh. (Tham khao thém
Bai 10, 11 dé thyc hién cau nay).
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BAI 10

CAC NG DUNG VOl CARD HOCDELAM USB
9001 VA HDL-9000

Hoc xong bai nay, ban sé nam duoc:
- Théng s6 ky thudt cia card Hocdelam USB-9001 va HDL-9000
- Cach thu thdp dir liéu nhanh chong voi Card Hodelam — USB 9001

- Diéu khién vén toc va vi tri dong co DC theo thudt toan PID su dung
bo thi nghiém da nang HDL-9000.

10.1 Giéi thi¢u card Hocdelam USB-9001

Card giao tiép may tinh da niang gia ré Hocdelam USB 9001 c6 chirc
ndng tuong duong cac card thu thap dir li¢cu USB do cac hang nudc ngoai
san xudt c6 trén thi trudng trong va ngoai nudc nhu NI USB 6008/6009-Hoa
ky, Advantech — Dai Loan, vv. Card Hocdelam USB-9001 c6 thé dung dé
giao tiép voi may tinh qua cong USB dua theo chuan RS232. Bic biét, day
la san pham phan ctmg do Hocdelam Group san xuét va lap trinh thu vién
day du va d& st dung hon nhitng san pham trén thi trudng. Voi card nay,
ngudi str dung duogc hd tro tai liéu tiéng Viét day da va hd tro truc tuyén
thong qua kho vi du mau tai website http://labview.hocdelam.org dé nhanh
chong xay dung cac ing dung ctia minh.

— Xem vi du LabVIEW mau: CD> Bai 10> Vi du Hocdelam-9000

PLvi dé biét cach 1ap trinh PID diéu khién dong co DC. Va Video
clip demo: CD/Demo/DC motor control.

DIEU KHIEN VI TRi PONG CO' DC THEO THUAT TOAN PID

Pat giatri } Khién PID|-
Kp _

Gia tri mong muén

‘ols
100250500 750 1000 1250 1500 1750 2000 2250 2500 2750 3000 3250 3500 3750 4000 4250 4500 4750 5000 || g _
Gia tri thuc té g

Kd_
o

100250 500 750 1000 1250 1500 1750 2000 2250 2500 2750 3000 3250 3500 3750 4000 4250 4500 4750 5000

Time (ms)

Hinh 10.1 Piéu khién vi tri dong co DC theo thudt todn PID
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Mot vi du khac 1a st dung card Hocdelam USB 9001 dé diéu khién
mot mobile robot nhu hinh 10.2. Chi tiét vé l1ap trinh Robot 3D va diéu
khién PID van tdc robot s& dugc cap nhat trong lan tai ban tiép theo cua
cubn sach nay.

’ 'HQC BE LAM
O hocde!

wheel velocities (RPM) | MJOBILE ROBOT TELEOPERATION
Left Wheels  Right Wheels

150- 150- DACL 3

i00- i00-

100 120 140 150
- 8? ! e 180
40 N 220
20 a8
o il 255

IDD— IDD— b

-150- -150-

Gain Left

A azln = ;.Ga'n Right Steer Gain

o - ) 3

7 ¥ 007
Force Feedback Left:

Acceleration

L J
I R
1] 0.z 0.4 0.6 0.5 1 1.2 1.4 1.6 1.5 2 1] 100 200 255
Force Feedback Right Speed
R _ VTR FEEEEEN :

00 0 122 124 126
D D 2 D 4 0.6 0.8 1 1.2 1.4 1.6 1.8
Force Feedback Center
L ________________ww STOR
N
a 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

Hinh 10.2 Thu thép dit liéu tiv cdc cam bién vao mdy tinh phuc vu diéu

khién mobile robot

Ban cling co thé stt dung card Hocdelam USB-9001 dé thyc hién bai
toan diéu khién van toc dong co DC thuong gip trong cong nghiép.

INPUT! OUTPUT|
)lg 11062 s.:_i Speed Wy
B 0
750-
fa 700- &00
fies s -
s
s 550+ wu
Hlo.co0 s0-| 300
450- 200
high cutoff freq: Fh@.
Ju 450 ﬂ_
low eutoffreq: ﬂ,:
o.12s 200~
— :::_ Measured speed Ermr(%)
i owpass - an 3w 00 50
Card Name n__ ’
e com3 o se0.193

Hinh 10.3 Piéu khién van toc dopng co DC theo thudt todn PID
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Téi1 bay nay, ban da co thé nghi dén viec tu trang bi cho minh mot bd
dung cu hoc tap, nghién ctru LabVIEW gia thanh thap (ho trg gido duc) nhu sau:

STT | Tén S6 lwong | Gia tham khio
1 Card Hocdelam USB-9001(*) | 1 cai 890.000
2 Cam bién nhigt do LM35, | 1bo 30.000
bién tré, LED, TIP 122
3 Day di¢n cd nho, 161 cung I m 5000
4 Day USB 1 cai 20.000
5 Pong co DC loai bé 1 cai 30.000
6 Tua vit nho, kiém, vv.. 1 cai 15000
Téng cong (VND) 990.000

Giam gia sinh vién va giang vién | Lién hé: http.//sanpham.hocdelam.org

Hinh 10.4 B$ dung cu hoc tdp va nghién cieu LabVIEW gid thip

10.2 Céc irng dung véi Card Hocdelam USB-9001

Phan péy lan luot huéng dan cac ban‘ thyc hién xay dung cac Ung
dung thyc té véi card Hocdelam USB-9001 gom:
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— Thu thap dir li€u tir cac cam bién nhiét do, bién trd, anh sang,
khoang céch, vv.

—  Diéu khién dong co DC theo thud toan P trong bo PID.

— Diéu khién h¢ thong lam mat

Dé thyc hién mot tng dung véi LabVIEW, ta phai: 1-Két ndi phan
cung can thiét, 2-cai dit phan mém can thiét, va 3-tien hanh 1ap trinh.
10.2.1 Phan cimg
Trwong hop 1: Ban st dung card Hocdelam USB-9001

- Két nbi phan cting theo so @6 hinh 10.15: Néi chan Vout (chan giita ctia
bién tré, hoac chan Vout cua cam bién LM35 vao chan ADC 1 cuda card
Hocdelam USB-9001)

HHIN TO PHIA TREN

A3
i 15 8 Pt
CAM BlEN ADCISNE % Pim
R e E—— e [ ] Sz
(BIEN TRG) 2
ADCZ l& s
ADC3 S0
ADCH OIR
p— ADCE PUSLE
- GND ] 1 GND
HOCDELAM
JSB-90m
COMPUTER T
1 Cong USB

LabVIEW ’

Ghicha:

W 5V (Thing thuitho)

GMND Cac chén GND duoe nii chung i nii v Mass

Input. Can cung cap tin hiéu vao phan cirng (miii 18n divag phén el
Output Tin higu wuat ra tiy phan cirng (mii tén di ra tir phan cing)

Hinh 10.5: Cdch két noi bién tré vao mach di¢n
Truwong hop 1: Néu ban sir dung bd thi nghiém da ning HDL-9000

B¢ thi nghiém da nang HDL-9000 la mét goi giai phap toan dién gia
thanh thap (gom phan citng, phan mém tiéng Viét, bai giang soan san, va
kho thw vién vi du mau) trong k¥ thuat dung dao tao do luong cam bién, diéu
khién thiét bi theo thuat toan PID, Fuzzy logic, diéu khién va giam sat qua
mang Internet, vv. trong cac nganh co dién t, 6 t6, tu dong hoda, vat 1y, vv.
Hié¢n tai da c6 hon 400 lugt nguoi va doanh nghiép trong va ngoai nudc st
dung bd thi nghiém nay. Xem hinh 10.16.
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Hinh 10.6 B¢ thi nghi¢m da nang HDL-9000

) Pé do cam bién nhiét do hodc bién trd véi HDL-9000, ban ndi cam
bién vao mach dién nhu hinh duéi 10.17.

y

.« -Chan tin hiéu cta cadm bién.
Vi du: Néu 1a bién tré thi chan tin i Pover Swply Lt Ex
hi€u chinh la chan & gitra. Hai chan

100-240VAC

ngudn 5V va OV la hai chan bia cia — v

5y/GNOGND 57
b « K 9 with @
400PPR Encod
1en tro. roocer R e e oo
Vout.

Hinh 10.7 Két noi cam bién vao bé thi nghiém da ning HDL-9000

T&i ddy, ban da hoan tat phan cting, gid hiy bat tay thyc hién viéc cai
dat phan meém.

10.2.2 Phan mém

Khi giao tiép ta can cai dit mot sd phﬁn mém nhu sau: NI VISA,
Hocdelam USB-9001 Driver. Ban c6 thé tai cdc phan mém nay trén
website: http://labview.hocdelam.org > Muc tai li¢u.
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Cai dat NI-VISA (1a cong cu dé LabVIEW hiéu dugc cic cong giao
tiép, & day ta dung cong USB). M& CD kém theo sach ban s& thiy NI-VISA
theo dudng dan: CD> Phan mem> NI VISA 4.2. (Cac hinh hudng dan cai
dat s€ khong duoc dat tén)

1. Giai nén

357 file(s) unzipped successfully

3. Chon Unzip dé giai nén.

3

WinZip Self-Extractor - visad450full.exe

Tounzip all files in viza4B00ull exe to the specified

h Unzi
folder press the Unzip button, ——

Riun wWinip

i

Unzip to folder:

ruments Downloads ' WIASANL Browse. . ‘ Cloze

[v Ovennrite files without prompting Abaut

[ ‘when done unzipping oper:
Help

i

zetup exe

4. Sau khi gidi nén chon Run WinZip r0i chon Next

S NI-VISA 4.5

NATIONAL
INSTRUMENTS"

NI-VISA 45

Exit all applications before runing this inctaller.
Disabling virus scanring applications may improve instalation speed.
This program is subject to the accompanying Licenss Agreementls)

NI-VISA'

National Instruments VISA Software

ni.com/visa
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5. Chon Next

Destination Directory

C:MProgram Files\Mational nztuments®, | [ Browse...

<cBack || Mest» | [ LCancel

6. Chon Next

Directary for MIWISA 4.5
C:\Program Filezh%| Foundation'h/Sah

[Hestole Defaults] [Disk Cost] [ << Back “ Mext >

7. Chon Next

Click the Back button to change the installation settings.

[Save File... ] [ <% Back ” Mest > ] E

8. Sau khi cho cai dat xong, ban chon Finish

 Cai dat Hocdelam USB 9001 Driver dé card Hocdelam USB-9001 c6
the giao tiep dugc voi may tinh (HE diéu hanh) cia ban.

Néu may tinh ciia ban 13 Windows XP

— Ban vao CD > Phan mem > 002 Hocdelam USB 9001 Driver >
Giai nén Hocdelam USB 9001 Driver Windows XP.rar

— Chay file: DRVINSTSE.EXE

— Chuong trinh ty dong cai dit trong vai gidy la hoan thanh.

Ban théy hop thoai sau xuét
hién va tu bién mat nhanh trén man g neaing
hinh thi qua trinh cai dat da thanh

If asked for a diskette or CO (except Windows GO,
A . .

please select or type the following location:
cong.

0%

Cancel
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Néu may tinh ciia ban 12 Windows Vista hoic Windows 7

— Ban vao CD > Phan mem > 002 Hocdelam USB 9001 Driver >
Giai nén Hocdelam USB 9001 Windows7 Driver.rar

— Chay file: Hocdelam USB 9001 Windows7 Driver.exe va lam theo
hudng dan.

Chon Next khi hgp thoai sau xuét hién.
Chon Finish dé két thic viéc cai dat.

a3
B - -
PL-2303 Driver Installer, Program X PL-2303 Driver Installer Program

Welcome to the InstallShield Wizard for PL-2303
USB-to-Serial The InstalS hield Wizard has successfuly installed PL-2303

USB-to-Seral. Clck Firishta et the wizard,
The InstallSbiekd Wizard willnstall PL-2303 USB-to-Serisl
anyour computer, Ta cantinue, cick Hext,

Pén day ban di hoan thanh cong viéc chuin bi. Gio ta bat tay vao 1ap
trinh LabVIEW dé thu thap dir liéu tr mdt bién tréd hodc mdt cam bién nhiét
do LM35.

10.2.3 Do nhiét dp LM35

Muc ti€u ta phai thu thap duogc
tin hiéu tir cam bién nhiét do 1én
may tinh va v& mot do thi cua cam
bién nay theo thoi gian thuc (thoi
gian do).

ADCL
Card Port i
STOP =il B
% coms o

o
waveform Chart Plat 0 Card Port

&=

80+

70|

T
st stu1 ]
{F ‘Waveform Chart
B

st

op
|z|

Tirve:

Hinh 10.8: Két qud dat dwoc
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Hay clng bét tay vao thyc hién viéc lap trinh
Buwéc 1: Kiém tra cong két ndi ciia card giao tiép véi may tinh
Kiém tra xem mdy tinh da nhén card chua.
— RClIén My computer> Chgon Tab Hardware> Chon vao Port.

| System Properties E]

Sustern Restore Autornatic U pdates R Remoate

General Computer Mame i Hardware Advanced |

[Device Manager
g The Device Manager liztz all the hardware devices inzstalled

on your computer. Use the Device Manager to change the
properties of any device.

Device Manager

Dirivers

Diriver Signing letz you make zure that inztalled drivers are
compatible with *indows. \Windows Update lets pou set up
how Windows connects to Windows Update for drivers.

l Drriver Signing ] l YWindows Update

Hardware Profiles

Hardware profiles provide a way for you to zet up and store
different hardware configurations.

[ Hardware Profiles ]

[ ak. ][ Cancel ]

Card da nhén dl:ll’lg khi va chi -E;: Device Manager,

khi c6 dong chir t6 xanh trong hinh. | g adon vew e
== =Rea

- Lk Other devices ~
1+ Audio Device on High Definition Audio Bus
1+ Video Contraller (¥GA Compatible)
= Ports (COM &LPT)
(y Mobile Connect - Application Interface (COM25)
(y Mobile Connect - PC UL Interface (COM26)
B olific LISE- al )
+ ﬁ Processors
+- @), sound, video and game controllers
+|-“ee Storage volumes

+ System devices
+ Universal Serial Bus controlers
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— Kiém tra cam bién xem con tot khong

©)

o

CAp ngudn 5V cho cam bién. Dé chan Vout ty do.

Po Vout bang dong hd do dién. Khi do, xoay bién trd thi ban
thay Vout s€ thay doi tuong ung véi su thay doi cua vi tri
bién tro.

Budc 2: Lap trinh thu thap dir liéu

- Dé 1ap trinh thu thap dit liéu ta tai file méi bang cach click vao File > New

1 LabVIEW Robotics

Create New Open Recent ... Getting Started ... Online Resources

- : Recent Projects fsk questions, share
@ J (B E:h...\Projects\TMGYABS 10-2010.vproj answers, and learn from your
E}'L SR &) E:\4BS MEW beproj G
Robotics

Project

£ More...

(2 Browse... Discussion Forums

glraurit\:t Blank V1 &l E:iHocdelam ABS bvproj Code Sharing
[B cov. ADeskkopiUntitled Project 1.bvproj > Download additional rabatics
@3 Eit...\Project 2.lvprof ’ examples, drivers, and

partner products,
Recent Files

Find Robotics Examples  [®) E:\...\Dong ho soiDong ho so.vi Request Support
Brawse example programs s C:\...\Ban Be\DesktopiGlobal 1.vi sk For help from LabyIEw

with source code, 'E £ AES Ly experts and download the
wd EN. 3

Iatest drivers.
] E:A...iCopy of ABS 2.vi
Browse Documentation .y pyinc o

Learn more about the Getting Started Tutorials

LabVIEW enviromment, [ EN.\ABS 2 - ful!ow ?tep-?y-stipt
functions, and concepts in 7 1 instructions for robotics
the £ B KW el s Ed\...\Projects|THG|ABS|ABS. i .

Chon select a VI

) Lintitled 1 Block Diagram

Eile Edit Wew Project Operate Tools Window Help

i I@I OE [ba[fP | || 13pt Application

<] Functions Cla Search 1
3

Express
> M m’ H
1&‘; =
Input Signal Analvsis Cutput

. L] L] &Z’
L = e

Sig Manip Exec Contral  Avith & Compar

Favorites 3

User Libraries 2

Robotics 3
Module Atmega3z 4

¥
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Chon IO Library Hocdelam USB 9001 — 2009.

B! Untitled 1 Block Diagram *

File Edit Yiew Project

BELONEE

HOL
USEB00d

Operate 1

Right click 1én Card port > Create control

Visible Ttems 3
Description and Tip...
Breakpoint 2
ard Park
WISA Palette » ]
Constant mr AL
i
Contro
Fepl
e : Indicator

Tao Indicator & ADC1 (Tin hiéu dau ra cua bién tro phai duogc ndi véi

chan ADC 1 cua card Hocdelam USB 9001).

Card Port
ADC1
TEEED | gy 0 fiz:]
[1]:]
Tao While loop nhu hinh. Card Port
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Chinh sira lai front panel cho tién ding va quan sat. Kiém tra sé cong
COM cua Card Hocdelam USB 9001.

File  Action  ‘iew Help

- W ES R A =R

&5+ Audio Device on High Definition Audio Bus

v Wideo Controller (vGA Compatible)

=5 Ports (COM & LPT)

' Mabile Connect - Application Interface (COM25)
# Mabile Connect - PC UI Interface (ComMz6)

B rrolific USE-to-Serial Comm Port (COM10)

COM24
COM25
COM26

Refresh

Viéc can lam tiép theo la chuyén tin hig¢u ciia vi diéu khién (0-255)
thanh tin hi¢u dién dp (0-5Voly). Ta biét rang, do phan giai ctia kénh ADC
cta card Hocdelam USB-9001 1a 8bit nén gia trji tir 0 dén 5Volt cua cam
bién s& duoc chia thanh 28=256 gia tri (tuc tr 0 dén 255). Do vay ta c6 cong
thirc chuyén gia tri s6 thanh gia tri dién 4p thuc nhu sau:

5Scard
255

do

Nhu Vé‘Ya Vd‘o l’léy Card Port
chinh la gid tri di¢én ap
Vout ciia cam bién ma ta
do dwoc bang dong hd
Voltmeter.
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Ban da hoan thanh t6t bai toan thu thap dit liéu tir bién tré hodc cam
bién nhié¢t d§ 1én may tinh. Cung chuong trinh nay, ban c6 thé thay thé cam
bien nhi¢t d§ hodc bién trd, dong thoi thay dong hd bang mot cdt chi thi
nhiét do nhu hinh 10.16. d¢€ tién quan sat.

Thio luin vé data flow, kiéu dir liéu va két néi phan cirng

Trude khi két thuc phan ndy, chung ta hiy cung thao luan vé data flow
(dong dir ligu), va kicu dir liéu trong LabVIEW.

Data flow LabVIEW thuyc thi cac 1énh tir trai qua phai. P& quan sat
di€u nay, ban chon hinh bong dén bén canh nut Pause, sau dé chay chuong
trinh. Ban s€ thay cac “hat” tin hi€u chay tur trai qua phai.

P Untitled 1 Block Diagram *
File Edit Yiew Project Operate Jools Window Help S —

"b ba @ of nlt)

Card Port

WISH L

FHoh g

|

Kiéu div ligu 13 cong cu dé gan “dai gia tri” cho mot bién nao do. C6
nhiéu loai ki€u dir liéu v6i so bit khac nhau. SO bit cang cao thi bién gén voi
kiéu dir 1iéu do cang c6 gia tri 16n. DAi khi, can phai thay doi kiéu dir licu dé
gia tri do dugc hién thi ra mdt cach chinh xac.

Luu ¥: Trong LabVIEW, day o > |

hodc control, hodc indicator mau el Lrme ’
‘ ., 7, I R | ange to Control
xanh thi co gla trl la UnSIgned 8 bit. Change to Indicator
Ttc glé. trl to1 da cua cac khoi nély la Description and Tip...
255) Mumeric Palette »
Create 4
Replace »
Data Cperations »

Adapt To Enkered Data
Representation
Display Format..,

Propetties
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Lueu ¥ khi lam viéc véi phén cieng trong LabVIEW 13 tru6e khi khoi
dong phan mém LabVIEW, ta phai cim card USB vao may. Néu LabVIEW
dang dugc mé va card chua cam thi ta tit LabVIEW di va cam card vao, sau
d6 khoi dong LabVIEW 1én. Néu di lam dung hét cac budc ma ban khong
giao tiép dugc phan cung dé doc tin higu tir cam bién thi hiy lién lac
supports@hocdelam.org hodc labview.help@gmail.com dé duogc hd trg.

10.3 Piéu khién PID dong co DC
10.3.1 Ly thuyét diéu khién PID

C6 thé noi bo diéu khién PID (viét tat cua: Proportional-Integral—
Derivative Controller) 1a mot trong nhitng bo diéu khién phd bién va quan
trong nhat trong céc thiét bi va hé thong cong nghiép tir & dia CD t6i van toc
xe 0 t0 déu dugc thue hién boi cac thuat toan PID. Tai liéu nday dé dung diéu
khién cac hé thong vat 1y nhu dong co DC (Xem hinh 10.9), hé thong 1ai tu
dong trén robot, 6 to, 10 nhiét, vv.

Dieu khién dong co mét chiéu theo thuat toan PID

Hocdelam
Motor Driver 3A-DCS PCMokic

Giao dién ngwdi dang Hocdelam USB 9001

Encoder va
Cam bién déng

u e

Hinh 10.9 So dé diéu khién dong co DC theo thudt todn PID

Pidu khién PID la gi? Bo diéu khién PID (Proportional-Integral—
Derivative Controller) 1a mot b§ hiéu chinh c6 phan hdi nham lam gia tri
sai 1&ch clia mot tin hiu dang duoc diéu khién bang khéng. Bo PID c6 ba
thanh phan: proportional - ty 1¢, integral - tich phan, va derivative - dao
ham), ba thanh phan nay déu co vai tro dua sai léch vé khong. Tinh chit tac
dong ctia mdi thanh phan c6 dic diém riéng duoc khao sat chi tiét trong
phan sau. Tin hiéu phan hdi (feedback signal) thuong 1a tin hiéu thyc dugc
do bang cam bién. Gia tri sai 1éch 13 hiéu cua tin hiéu dit (setpoint) trir cho
tin hiéu phan hoi.
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- PID 14 b6 diéu khién thong dung nhat trong cong nghiép vi tinh dé ap
dung, va mang lai chét luong diéu khién 6n dinh cho hé théng. Cu thé, b
diéu khién PID thuong st dung trong diéu khién dong co DC, robot, cac h¢
thong trong 6 t, diéu khién ap xuét, bang truyén, vv.

Vi du: Bai diéu khién dong co trong hinh 10.9 dwoc gia sir dwoc ding
dé diéu khién vi tri cia dau 1 gd'n trén thanh kim loai truot khong ma sat
trén bé mat 3 dé thanh di chuyén tir A dén B nhir hinh 10.10.

4 A B

/
LAl o by Dbl Dol by Tl

¥ 1] /\\H 1 20 cm

Hinh 10.10 Co céu cdn diéu khién vi tri
10.3.2 Ban chit toan hoc ciia thuit toan PID
So d6 cua hé théng trong hinh 10.9 duoc vé lai thanh hinh 10.11.

Gia tri g3t (mong mubn)

Gi tri thure
ult
e u(t) (ty Ut (dat duror)
Bd diéu \ B vioira \ B khuéch dai Bbi tyong \
khién > » >
oy Bigu khién

Cam bién do gia tri thre

[Tin higu phan hai)

Hinh 10.11 B$ PID diéu khién vi tri

Mot bo didu khién PID c6 so ¢6 nhu hinh trén. Trong bo diéu khién
PID, sai léch e dugc tinh bang hiéu gia tri dit hoic diém dat (Set point 6,)

trir cho gia tri thuc t& do dugc (measured value ciia hé théng 0,).

e=0-6, (10.1)
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Hoat dong ciia hé théng diéu khlén vi tri. Bo PID nay sé& doc va hiéu
gia tri ma nguoi diéu khién mong mudn (got la gia tri dat, o day la vi tri cua
B c6 toa do xB=20cm), thuong nguoi diéu khién dwa gia tri dit vao bo diéu
khién PID théng qua GUI (Graphical user interface - giao dién ngudi dung
d6 hoa). By diéu khién PID sé tinh sai léch e, va qua b PID thanh tin hiéu
diéu khién u(t)1 tinh theo cong thirc 10.2, sai 1éch sau khi tinh toan duoc
truyén ra ngoai hé théng thyc thong qua card vao/ra (I/O) nhu card
Hocdelam USB-9001 hodc NI 6009 ¢ day tin hi¢u ltc nay la tin hi¢u dién ap
va duogc goi la u(t)2. Sau do, tin hiéu nay dugc khuéch dai nhd mét bd
Driver (vi du Motor driver) dé tang tin hiéu du cong suat diéu khién co céu
chap hanh (dong co DC), goi 1a tin hiéu U(t). Tin hiéu diéu khién dong co
s& diéu khién co cdu 5, khi dong co quay thi thanh kim loai truoc theo
phuong X va dau 1 di chuyén dan tir A téi B. Hoan thanh mét vong diéu
khién. Sau d6 bo diéu khién PID s& lién tuc thuc hién lai viéc tinh toén sai
1€ch cua vi tri dat (vi tri B) so véi gid tri vi tri thuc té (measured signal) cua
dau 1 (nho vao bd do vi tri gin véi dong co), Néu gia tri sai 1éch van con thi
bo diéu khién PID tiép tuc phat ra tin hiéu dé quay d6 dong co cho téi khi
gia tri thuc té cta dong co trung khép voi gia tri dat. Tte khi d6 sai 1éch s&
béng 0. Chung nao con sai I¢ch thi b diéu khién PID con hoat dong dé hiéu
chinh tin hiéu diéu khién. Ban chat toan hoc ctia bd PID sé& dugc giai thich
trong cong thure 10.2. Gié tri tin hi€u dua vao dong co dugc tinh la:

f d
u(t)=K e(t) + K, [ e(z)dr + K, D) (102

— u(f): tin hiéu diéu khién, 1a tin hiéu do bo PID sinh ra, (thuong tin
hiéu nay di qua mot module cong sqét) va di vao h¢ thong (dong co
mot chieéu). Co dgn vi phu thudc phan cting, nhu dé@ v6i dieu khién
dong co mdt chieu 24V thong qua module cong suat 1a mot Motor
driver 24V thi u(¢) c6 don vi l1a Volt.

- K, e(?): Khau ty I¢.

- KK, ,K,:cach¢ sd ty 18, tich phan va vi phan caa bo PID

—  e(f)sai léch tai thoi diém hién tai.

— e(r)d(r): Dién tich S tao boi duong cong gia tri thue té (xem hinh
1.21), duong thing gia tri dit, va cac can a thoi diém truée va sau
mot vong dieéu khién (cling c}linh léﬁ thot gian thu‘c hién hét mot vong
lap toan bo chuong trinh diéu khién K trong (~16 thi 10.12) hay noéi
cach khac K chinh 1a don vi thoi gian trich mau d(7) (thuong thoi
gian trich d(r) mau bé khoang ms tham chi nano gidy).
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Viy tich phan tir 0 — t ciia sai léch nhan véi thoi gian ldy mau
(trong cong thirc 10.2) chinh la tong hop cac sai 1¢ch tir khi h¢ thong
bat dau dugc diéu khién t6i thoi diém hé thong dang hoat dong hién tai.

Gia tr

dat

Gia tr do dwoc

J  (giatrithuc té)

Théi gian (gidy)

Hinh 10.12 M6 ta gia tri dat, gid tri do dwgc va dién tich sai léch

—  Céc hé s6 luon khong 4m: TucK K, , K, >0

— dle(t)]/dt: Toc d6 thay ddi cua sai 1éch tai thoi diém hién tai.

Y nghia cic hé so gain trong b PID khi ting cic hé sé6 K K., K, doc

1ap nhau

—  V6i cling mot gia tri e(t), néu ting K ,» thi tin hiéu diéu khién u(¢)
ting. u(¢) ting dong nghia dién ap tac dong vao dong co mot chiéu
tang lén, dién 4p tang s€ lam lam gidm e(¢) nhanh hon c6 nghia hi¢u
gié tri dat va gia tr1 do dugc s€ giam nhanh hon. Khi d6 ta goi kha

nang dap tmg ciia thong nhanh. Pap ng cua hé thdng dugc xem la
cang nhanh khi thoi gian can thiét dé tin hiéu dau ra cia hé thong dat

toi gia tri dat cang nho.
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Tuy nhién, khi K ,qua 16n, thi hé¢ thong khong On dinh vi c6 hién
tuong gia tri do dugc cua hé théng vuot qua gia tri dat, goi la vot 16
(overshoot).

— K, c6 tac dung lam ting tdc do dap umg vi no ciing 1am tang dién ap
(U(t)) dat vao dong co. Pong thoi khau nay 1am sai léch tinh
(steady-state error) trd vé 0 nho vao déc tinh cong don sai léch cua
phép toan tich phan. Sai l¢éch tinh 1a sai 1€ch sau khi tin hi¢u dau ra
cua hé thong da on dinh.

— K, Khau D c6 tac dung lam 6n dinh hé thong. Khi e(¢) d6i dau tirc
gi4 tri phan hoi 16n hon gi4 tri setpoint, thi khau D né c6 tac dung
lam gidm tin hi¢u diéu khién u(¢)

Phuong phap dinh b thong s6 K K., K, (Céc h¢ s6 gain) thu cong
thuong dyua vao viéc thir nghiém cac thong sd. Ta xac lap cac hé s6 Kp,
K., K, bang khong. Sau dé ting dan Kp cho téi khi vot 16 dat bang gin 1,5
lan gi4 tri dat. Hiéu chinh K, cho sai léch tinh bang khéng. Va hiéu chinh
K, cho hé théng giam rung lic.

Ngoai ra ban con co thé thuc hién viéc chon cac hé sb nay b?mg
phuong phép tim céc h¢ so cua Zigler—Nichols nhu bang 10.1.

Bang 10.1: Phuwong phap chinh PID (Phuong phap Ziegler—Nichols)
Dang giéu K, K; K,
khién
P 0.50K,
PI 0.45K 1.2K,/ P,
PID 0.60K, 2K,/ P, K,P,/8

_ K. Gia tri Kp lam cho h¢ th(fng mat on dinh 150%.

_  P,: Khoang thoi gian dao dong cua tin hi¢u do duoc.

Cao hon phuong phap xac dinh cac hé s6 bang tay thi con phuong
phap xac dinh bd gain Kp, Ki, va Kd ty dong s€ dugc cap nhat ¢ cac tap
sach tiép theo cung tac gia.
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10.3.4 Thyc hanh diéu khién PID cho ddng co DC

Dé‘thuc hanh bd diéu khién PID, chung toi chon card Hocdelam USB
9001, phan ctrng hoan thién nhu hinh 10.13 va so d6 mach di¢n hinh 10.14.

A 4 E i
s D . thamatey  BENTRO 03 ETH

Hinh 10.13 So d6 két néi phén cirng diéu khién PID déng co DC

S5 TF PyWM DIR BRE p— TOPYIEW
INPLUT
+5 18 ] Piiha1
ADCISN3 3 PAiWO
&
HOCDELAM ADC1 a Sz
MOTOR DRIVER 3ADCS ARC2 e ST
ADC3 S
ADCA IR
ADCS PUSLE
ane 9 HocoeLam ! ane
O UsSB-9001
Matar WS GHD U O
M+ dng USE
24 GND (Input)
DC MOTOR C
Ghi chi;
WS 12-38% i i
LB GND: Céc chén GMD dwoc ndi chung va ndi véi Mass
: Input: Can cung cap tin higu vao phan cing
Motor - [ Output: Tin higu xudt ra tlr phén cing
ENCODER Chanel & (Output)
Chanel B {Output)
+ 5 (Input)
(GO (Input)

Hinh 10.14 So d6 mach di¢n két néi phin cieng diéu khién PID déng co
DC
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Thuét toan diéu khién dong co DC trong LabVIEW duogc luu duéi
dang File CD>Bai 10> DC motor P control.vi

Card Pork

H HOC
¢ |UsEBO0]

Thetas Kp

L |

Datgiatri

Gia tri mong mudn

100250 SO0 750 1000 1250 1500 1750 2000 2250 2500 2750 300D 3250 3500 3750 4000 4250 4500 4750 5000
Gia tri thurc té

100250 SO0 750 1000 1250 1500 1750 2000 2250 2500 2750 3000 3250 3500 3750 4000 4250 4500 4750 5000

Time (ms)

Hinh 10.16 Giao dién ngwoi ding diéu khién P cho déng co DC

Pap tmg cua vi tri dong co DC theo thuat toan P kha tét. Thoi gian
dap umg 1a 0.2 gidy v6i K, =0.562. Sai léch tién t6i khong sau 0.5 gidy.
Xem hinh 10.17. Pudng mau tring 1a gia tri dat, duong mau do 1a gia tri
dap ung (gia tri do dugc tir Encoder), mau vang la sai 1éch.

10409

Hinh 10.17 Dap veng cua vi tri dopng co DC
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Do gii han cubn sach nay chi dé cap cic van dé co ban nhét trong
LabVIEW nén dé mo rong va ty lap trinh dugc bai toan PID, ban hay doc
bai “Piéu khién dong co DC theo thudt toan PID cho moi nguoi, TS.
Nguyén Bd Hai” tai website LabVIEW Hocdelam theo duong dan :
http://labview.hocdelam.org> Nghién ctru> Bao khoa hoc

Qua CD kem theo sach, tac gia ciing tang vi du‘mﬁu Qiéu khién PI cho
cac ban ty tim hiéu va khNélm phé. BD cua bai toan diéu khién PI dugc cho ¢
hinh 10.26. Xem vi du mau tai CD> Bai 10> Vi du Hocdelam-9000 PL.vi

Thermometer

o0~
g puf] ]—~t—
QISR%
£75 -

0.001 I> |> E:I

Hinh 10.26 Diéu khién khéu PI vi tri dpng co DC
Ban c6 biét?

Xem video demo vé diéu khién PID trong CD> Demo> DC
Motor Control. Ban c6 thé lién lac supports@hocdelam.org
hodc hotline: 0937 159 700 d¢ dang ky thyc mién phi hanh
bai toan diéu khién dong co DC theo thuat toan PID tai
phong thi nghiém cua Hocdelam Group (tai Thu Ptrc, Quan
6, va Ha No61). Do lich dang ky thyc hanh kha dong, nén ban
s€ phai cho theo thu ty dang ky. Thong thuong, ban s€ dugc
xép lich sau 4 ngay tinh tir khi dang ky.

Bai tap:
Cau 1: Thyc hanh do luong cam bién nhiét do LM35 vao may tinh va vé dd
thi nhiét d0 dua vao card Hocdelam USB-9001.

Cau 2: Thu thap tin hi¢u tir mot Fncoder vao may tinh qua card Hocdelam
USB-9001. (Goi y: Xem vi du mau CD> Bai 10> Doc encoder.vi)
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Ciu 3: Thyc hanh diéu khién khau P cho dong co DC (vi tri va van tdc).

Cau 4: Hay mo ta hoat dong ctia bo diéu khién PID va cach chon cac hé sb
trong b dic¢u khién.

Céu 5: Thyc hanh 14p trinh diéu khién khau PI vi tri dong CD

Ciu 6: Hay giai thich tai sao khau I trong bd diéu khién PID cé thé khir
duoc sai I¢ch tinh cua hé thong?

Ciu 7: Ban can nim mot sb thuat ngit tiéng Anh trong diéu khién ty dong
trong hinh sau (hay sir dung tir dién dé tra tur).

Peak
Time

Si=p R=xparm=
Fom: LU
T

Overshoot

Steady stare
] error

Desired
amplitude

Settling time

z 4 L] [ 1o ]

Tim=iz=c)

Rise
ti me

(Nguén hinh: Wikipedia)
Tham khao bai 10
[1] Wikipedia.org
[2] Controls.ame.nd.edu/ame437/S2003/hw1

[3] TS. Nguyén B4 Hai, “Piéu khién PID vi tri dong co DC v6i LabVIEW”,
Hocdelam Group, 2009.

[4] TS. Nguyép B4 Hai, Thac ST Ngo6 Hai Bic, PGS. TS. Jeg-Hvyan Ryu
“Piéu khién b{an ving dong co DC” Hoi thao khoa hoc qudc t€¢ URAI
Seoul, Han Quoc.
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BAI 12

PIEU KHIEN V] TRi VA VAN TOC CHAT LUONG
CAO VOl CARD PCI 7356

Hoc xong bai nay, ban s& nam dugc:
- Théng s6 ky thudt card PCI 7356
- Lap trinh voi card PCI 7356
- Xir Iy cde 16i thong dung

Trong tai lidu nay, tic gia cung cip thong tin cai dit phan mém va
phan cimg cho diéu khién chuyén dong dung PCI motion controller NI PCI-
73xx hodc PXI-7356, phuong phap kiém tra tinh trang 1am viéc, va hudng
dan cach lap trinh card trudc khi tién hanh 1ap trinh cac img dung cho card
NI PCI-73xx. Tai lidu ndy ciing c6 thé dung tham khao cho cac card PCI
DAQ nhu NI PCI-6010, NI PCI-6220, NI PCI-6503, NI PCI-6601, NI PCI-
6610, NI PCI-4472B, NI PCI-6221, , NI PCI-62xx , PCI signal generator
(NI-FGEN Signal Generator) nhu NI PCI-5412, NI PCI-5421, NI PCI-54xx
va mot s6 card PCI cua advantech. vv. Céc thong tin, tai li¢u maoi nhét vé
LabVIEW va tung dung ciac card nay dugc cap nhat tai:
http://labview.hocdelam.org.

12.1 Chuin bi thiét bi
Dé sir dung card nay ban can ¢ phan cing va phan mém di kém gom:
Phin cirng
- Card PCI 73xx (vi dy PCI 7356), 1 bo diéu khién.

- Connector (hodc giao dién da ning UMI, 68 chéan), diung cim day
ra dong co va encoder.

- Cable noi card ra connector, chuan 68 chan.

- Dong co mdt chiéu DC hoidc dong co budce, encoder c6 xung ra &
muc dién ap Ovolt (muc thap va Svolt (muc cao).

- May tinh dé gin card.
Phian mém
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- NI motion driver (dé may tinh nhén ra card).

- LabVIEW tir ban 7.1 t&i 2009 (dé viét chuong trinh phat trién tng
dung cho card NI PCI73xx).

- €6 thé thay LabVIEW bang LabWindows/CVI hodc Visual C++,
hoac Microsoft Visual Basic.

12.2 Cai dit phin mém

Heé thong 1ap trinh chuyén dong st dung card NI PCI va dong co DC

gom céc budce sau:

12.2.1 Cai dat NI motion driver (Tai tai http:/labview.hocdelam.org).
Muc tai liéu > Driver, toolkits. (Luu y, trong 1an cai dat 1an dau tién,
vi¢c cai dat driver luén phai thyc hién trudce khi gén card vao may tinh).

5 NI-Motion 7.7

NI-Motion

Motion Control Driver Software

Please wait while the installer initializes.

ni.com/mofion

Hinh 12.1 Cai dat NI Motion

Khi chon cac dac tinh cai [REESEEE EE®

dat, nén chon céc phién ban
LabVIEW khac nhau vi du
LabVIEW 7.1 support,
LabVIEW 8.5 support,
LabVIEW 8.6 support. Viéc
nay cho phép st dung card PCI
73xx ndy voi bat ca ba phién
ban LabVIEW nay. Chon
LabVIEW Real-time Support.

eeeeeeee
Select the features to install

== =] Ml-Motion 7.7
= ~| Dacumentation

= +| LabWIEW 86 Support

=9 | Examples

&9 ~| LabVIEW 2.5 Suppart

i

L PR
=3 +| Examples

3 R 1 =2 S TR TR 11

<

=53 | NI 73 Controller Suppert
= | LSBT Rt Tz o]

23 ~| NI SoftMotion Controller Suppart
_%_~| LatVIEW RealTime Sup

-| Cabiwtindows/Cy1 Suppart

X

%~ Microsolt isual C Suppart

3%_~| Miorosolt Yisual Basic Suppot
s

NATIONAL
INSTRUMENTS
| Files requited to create NI-Molion applications in
| LatvIEw 82

This faature will not be installed

~| This feature and its selected subsomponents may
require up to 0.00 Bytes of disk. space.

Ditectory for LabVIEW 8.2 Support

|C A\Program Files\National Instruments\LabV/IEW 8.2\

[ Restore Detauts] [Disk Cost] [ ccBack ][ Mewt» ][ Cancal

Hinh 12.2 Chon LabVIEW Real-time Support

12.2.2 Phin card NI PCI motion controller (vi du NI PCI 7356)
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Gan card NI PCI vao khe PCI ctia may tinh nhu hinh duéi.

Hinh 12.3 Cai ddt phan cieng card vao mdy tinh

12.2.3 Gin cable ndi card NI motion controller vao khdi connector (vi
du UMI 7764-).

Chu y: Card PCI motion
controller ciia NI ¢ thé diéu
khién tir 4 t6i 8 truc (twong
duong 8 dong co) do vay ban
can lvu y khi gin cable.
Thuong néu ding mét ti bon
dong co thi gin port motion
1-4. Sau d6 nbi cable nay téi
card UNI (Universal Motion
Interface).

Hinh 12.4 So db két néi vaio UMI
12.2.4 Gin ddng co va encoder

Dua vao tén cic chan ciia UMI dé 1an luot gin day diéu khién dong co
tur card té1 motor driver. Co motor driver dung phuong phap analog control,
tirc xung PWM sé& duoc sinh ra tir driver khi driver d6 dugc cung cap dién
ap tir 0-5 volts. Do vdy, trong trudng hop nay ta s& nbi chan DAC OUT va
DAC GDN dé gin v6i hai day ngudn dong co.
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Can nbi cac day cua Encoder vao UMI theo ky hiéu. (C6 thé dung hai
day A,B hoac A,B,Z hoidc ca 6 day tur encoder).

12.2.5 Két qua két noi phan cing

Computer UMI 7754
Cable ON
PC| 7356 N N B E—
. P MOTOR
Hodc PCI T3xx AQUTH
DRIVER
—
AQGDONM >
.
E— Encoder
A »
—»

Hinh 12.5 So dé két néi dpng co va encoder

Kiém tra viéc nhan card ctia mdy tinh bang cach chon chudt phai lén
My computer > Properties > Hardware > Device Manager, s¢ théy card
nhu hinh dudi.

£ Device Manager |'._| ['E| [5__<|
File Action \View Help
= e
+-=3#8 Imaging devices ~
+|-+Z Keyboards
+)-[ "y Mice and other pointing devices
+- @ Monitors
- Mational Instruments Motion Controllers
M PCI-7350
+- B8 Network adapters
+ ﬂ Processors ]
+ @% SCSI and RAID controllers
+- 8, sound, video and game controllers 3
2 | oo e —

Hinh 12.6 Card da dwoc nhdn vao mdy tinh
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Sau khi cai dat, néu may tinh

: Address |3 Control Panel
khong nhan ra card thi chon vao

I'_’p. Accessibility Options

Control panel > Add and hardware, -g

chon Next va lam theo huéng dan. ;’j.ﬁ.d Remove Programs
Can Windows connect to Windows Update to search for
software?

%) Yes, this ime only
) Yes, now and every time | connect a device
) Na, not this time

Hinh 12.7 Cip nhdt card vao hé diéu hanh

Thizs wizard helps vou install software for:
PCI-7350

\'jl If your hardware came with an installation CD
or floppy disk, insert it now.

‘what do you want the wzard to do?

{(®)install the scftware automaticaly (Recommended)
{3 Install from a st or gpecific location (Advanced)

Cliclk Mext to continue.

| <Back || MNext> | [ cancel |

Hinh 12.8 Chon Recommended

Lap lai budc trén thi
may tinh s€ duoc card theo | Completing the Found New
hinh  véi  thong  bdo Hardware Wizard
Completing the Found
New Hardware Wizard
(tec  viéc cai dat hoan W PCl-7350
thanh). =

The wizard has fimished instaling the software for:

Hinh 12.9 Hoan thanh cai dat
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Podng thoi goc phai bén dudi man hinh cta ban hién 1én thong bao
Your new hardware is installed and ready to use (card da dugc cai dat va
san sang cho ban sir dung).

i) Found New Hardware x

Your new hardware is installed and ready to use,

en& M6 _0--L

Hinh 12.10 Windows bdo da hodn tit viéc cai dt
12.3 Thir phin cirng va phin mém
Trude khi tién hanh 1ap trinh, cin phai thir lai xem viée két ndi phan
cting va phan mém da dung chwa? Béng cach:
- Khéi dong MAX (vao Start program > National Instrument >
Measurement & Automation)

i Mational Instruments

Mero »
WInRAR v

-_—

MI License Manager

LabVIEW 7.1 ’
LabVIEW 8.6

3 Windows Messenger
@ Windows Movie Maker

eo®wec ~

Measurement & Automation

MNI-Motion

iy Start
Hinh 12.11 Khéi dgng MAX

- S& thay tén card hién ra theo duong dan sau: My system > Devices
& Interface > PCI-7350(1).

C6 hai truong hop c6 thé xay ra:
Card C(‘)n tét nhung Chua duqc cap nhat Information Type Information Yalue
firmware thi s& thay dau cham than nay |7, e

PCI

f , B Bus Typs
, ncu card bi hong thi s€ thay |Sreeeriet 1=,

(8 Device Serial Mumber
[#2 Device Status Device is not responding o has been removed fram the system.

dau chéo nén tron do né,y 58, Mumber of ADCs 8

3 Humber of Axes ]
82 Mumber of DACs 3

ZesllOf] Co thé xem them tai [Siet’
A A ~ N 5 5@ Number of Steppers

Tab General dé¢ bict rd tinh trang cia |= " °

card con tot hay da hong.

4

[ General [ 2% Fimware | W8 Onboard Memory Manage: | ¥ status |

Hinh 12.12 Giao dién trong MAX
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Ban s& thay dong chit Device is not responding or has been removed
from the system khi may tinh chua nhan dugc card hodc card bi hong. Néu
Device status 1a Firmware out of date thi cAn cap nhat (update) firmware.

Néu card da dugc cap nhat firmware va hoat dong binh thuong thi s
thiy dong chit The controller is in a reset state hoic working property.

@ Device Status Firmwware Qut Of Date
Information T ype | nformation ...
B Eoard Family MI-b otian
E Board Type 34
ﬂ Buz Type PCI
=l Clozed Loop Capable “ex
Cevice Seral Murmber 1266732
Device Status Working Properly
i Cirrmrinimr~ 1 fmrmimas  CO2701 T AN annd
m Genearal | @ Fimvware I M Onboard Memory Manager I ?g Status I

Hinh 12.13 Cap nhdt théng tin

Va tai Tab status s 1a Ready to receive.

PCI-7350
@ Ready to Receive

3 Data i the Return Data Buffer

3 Command in Process

Pawer Up Reset

Modal Eror Meszage

Hardware Failure

cecC

3 Packet Error 0:7E Move Complete Status

The device passed the resource test successfully |

Genesal § Fimware | T8 Onboard Memory Manager ™8 Sigpye
|8 Geneal I 2

Hinh 12.14 Bdo hiéu di kiém duyét thanh cong

(hodc dau chiam than ) thi kiém tra lai xem may tinh d
chic chan nhan dugc card trong My computer > Properties.
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¥ PCI-7350 (1) - Measurement & Automation Explorer
File Edit Wew Tools Help

Configuration B Initialize Change Settings

= @ My System
= ﬁ" Devices and Interfaces |nformation Type
=-{@al NI Motion Devices ER Board Family

=D || |Decitee

= [ Default 7350 Sett] | Aoy Bus Type

[ Axis 1 12l Closed Loop Capable
E Axis 2 Device Sernial Mumber
[ Axis 3 @.Device Status

[T Axis 4 (&} Mumber of ADCs

(&8 Asis 5 B Mumber of Azes

& Asis 6 @ Mumber of DAL

&8 Mumber of DIO
ﬁ MHumber of Encoders

E Interactive

Hinh 12.15 Déu chim than

- Néu van con dau nay ching  [2 S Par-7as0 (1)
t6 card can phai initialize (khoi tao) = Default 7350 Settings 20
truée khi dung. P& khéi tao, chon =l Axis 1 |
Initialize. Sau khi khoi tao hoin % ;EEDTEEEZE:;S
thanh, dau nhan bao 101 tai PCI-7350
s& mat nhu hinh bén duéi. Hinh 12.16 Hét diu chim than

- Khi initialize, néu c6 théng bao can phai cap nhat Firmware, thi
chon Yes. Cap nhat xong, chon Initilaize lai va thuc hién tiép budc 12.4.

-

NI Motion Configuration Message

' Initialization may fail as firmware on the controller is out of date.

"_n, Flease update the firmware using the Firmware View,
L
Do you wish to continue ?

[y ||

=
[1=

Hinh 12.17 Cdp nhdt firmware

Sau khi cap nhat firmware ban s€ nhan dugc thong bao Firmware was
downloaded successfully.
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r

Firmware Download

\!J) Firmware was downloaded successfully

Hinh 12.18 Download firmware thanh cong

Vié¢c cap nhat firmware cling c6 thé thuc hién béng cach vao Tab
firmware va chon Update firmware (néu chir update firmware mo di thi tirc
1a khong can phai update firmware nira).

-
Firmware Download Warning X

\_?/ The board is in not in a reset state. Downloading firmware will reset the board. Do you wish to continue?

BY Initizlize [Ty Change Settings [%

Hinh 12.19 Péi ID

- Trudng hop card bao 16i khong cho cap nhat thi vao tab Status.

[ General] 5 Firmu.'are] M Onboard Memaory Manager |

Hinh 12.20 Kiém tra status

Chon Test resourse, Néu thong bao Resource test failed thi chon Reset
device va lam lai. Sau d6 lam lai cac budc vira néu trong budce 12.3 nay.

[ Test Resources ] [ Rezet Device ]

Resource Test Failed !

Hinh 12.21 Test bdo 16i

Trudce khi t6i bude 12.4, ban can kiém tra lai chic chin réng két qua
Test resources phai la: The device passed the resource test successfully
moi dat yéu cau.
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Tezt Resources Rezet Device

The device pazsed the resource test successfully |

Hinh 12.22 Test thanh cong

- Néu van co 1oi ban can ENatin:nnaI Instruments Motion Contrallers
remove card tt My Computer > ¥

Properties. B Networ Update Driver. ..
¥ DProces: Disable

& scat a.w
@, sound, Scan folhardware changes

e Storag
{ System  Properties

+- - [H-[H- [

Hinh 12.23 G& phan mém
Va remove trong MAX bang cach nhan chudt phai 1én PCI-7350,
chon Remove Device.

BB |

(A pe) @ Initialize Device

g Int Initialization Settings 3

= cal ;
= @ PCI-73 Change Board ID...

IE De

Gl Int 5 Save Initialization Settings as Controller Defaults

Cal Restore Factory Defaults to Controller Defaults
PRI PYI Systerm

y Serial & Pai
33 Software |
1l IVI Drivers

Remove Device m

Hinh 12.24 G& thiét bi
Sau d6 vao Control panel thyc hién lai viéc add new hardware.
12.4 Thiét 1ap cac thong s6 trong MAX
Tai Default 7350 setting, chon Open Loop Stepper

= (B89 PCI-7350 (1) _ _
g Type of Settings: 7380 Settings
- @ Dezcription: These are the current intialization settings which are used to
[ Aoais 1 intialize the motion control device,
[ Axdis 2
[ Axis 3 Drefault Configuratiors:
[z s 4 (%) Open Loop Stepper: Canfigures all axes for open loop stepper
53 Axis 5 operation uging factony defaults,

Hinh 12.25 Thé Default
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Axisl > Axis configuration: Chon stepper motor, va enabled
Encoder, type of feedback 13 Encoder. Sau d6 save to all axes (néu cé
nhiéu dong co). Sau d6 chon Initialize 1an nira dé chuyén qua budc 12.5.

12.5. Thir déng co va chwong trinh diéu khién ddng co mdt chiéu DC
bing Analog output

Dung chuong trinh xuit DAC trong thu vién cia Motion. Thu vién
nay nam trong Block diagram.

- MI-Motion

|@ 3 ¥
-s1 NI-Motion L::'. MA

Analog & Digital IO
AN

=’ F
] Analog & Digital 10

@>
nnr
%b

Read Encoder Position. flx

ot (nogigne| (g |noigga
Sra| || | W 2| S
ACES| | AoES | nEl | SV

o® | |¢¢ V|| TN [EEha
clela|ele
o® & + 9| |g=n |
E= m% |

franian| M1 | |2

Hinh 12.26 Thw vién ldp trinh chuyén dong

V]ét chuon g trinh don glén 151 ENCODER TEST 7.1 NI PCI 7356,vi Block Dingram * BE5

. K File Edit Operate Tools Browse Window Help @
nhu sau. (Tai chuong trinh nay tai). O [][@]aafF]st [ etpcesen rore_T-1[Fer [

[¥hap gia i DAC]

I I ——

= o Ba] 2
Prit Bl
[Cue s

Hinh 12.27 Chwong trinh hoan m =
thi¢n xudit DAC

2

~
< >

Ban sé& thiy dong co quay khi nhap gia tri vao “Nhap gia tri DAC”, (vi
du nhap 5000). Dé)ng thoi ban s€ doc dugc tin hi€u encoder. (xem hinh front
panel bén dudi, ddu trir nodi 1én chidu quay cia dong co).
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-
&=} ENCODER TEST 7.1 NI PCI 7356.vi Front Panel *

Fle Edt Operate Tools Browse Window Help =
@E“ Lipt Application Font |~ | [B | [~ | [ 25+ [£5+]
~

STOP
Board ID Nhap gia tri DAC
}‘1 Cﬂ 5000

 Axis or Encoder Encoder Position

:‘DAC Channel 1

-
~

Hinh 12.28 FP cua chwong trinh

Tém tit cac bude cai dit va xir Iy 16i cho card PCI-73xx

Bat dau cong viéc

| Cai 5t MAX & LabVIEW |

Cai dt PCI-T3xx card {Add new hardware from control panel)

|
>

Remove device .
Updste firmware

{from both

l Ok
Add new hardwars

Axis® Axis configuration®=

Savelsave all

PCI-T250> Initialzs

Lap trinh LabVIEW

Hosn thanh

Hinh 12.29 Luu dé xir Iy 16i
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12.6 Piéu khién chuyén dong
12.6.1 Diéu khién chuyén dong 1a gi?

Piéu khién chuyén dong 1a viéc str dung phan mém (vi du ngdn ngit
lap trinh G trong LabVIEW) dé diéu khién phan ctimg (vi du: dong cor) theo
mot chién lugc (strategy) nao d6. Chién luoc d6 thuong gom cac yéu cau vé
toa do (vi tri) cua truc dong co (hoac vat gan l1én truc dong co), thoi gian
ting toc, giam téc va van téc chuyén dong, vv. Ung dung cua diéu khién
chuyén dong thudong gip 1a may cat diéu khién bang may tinh CNC, hoic
tay robot han di chuyén theo dudng han giita hai tdm kim loai, robot di dong
di theo mot so d6 duong di duoc dinh trude. vv.

12.6.2 Céong cu trong diéu khién chuyén dong

C6 thé str dung cac phan mém sau:

- Motion assistant, cho phép tao tng dung diéu khién chuyén dong rat
nhanh. Nguoi thiét ké chi can vé cac quy dao (duong di chuyén) ma
hé thdng can di theo. Sau d6 cong cu nay ty dong xuat ra ma chuong
trinh (code) dudi dang ngén ngtt C/C++, Visual Basic hodc
LabVIEW.

- Visual C/C++, cho phép viét code dung ngoén ngit C dé diéu khién
card PCI 73xx.

- Visual Basic, cho phép viét code trong Visual Basic C dé diéu khién
card PCI 73xx.

- LabVIEW, 14 ngdn ngit d6 hoa, d& sir dung, va 1a ngdn ngir tot nhat
khi dung card NI PCI 73xx noi riéng ciing nhu cic phan ctng do
cong ty NI san xut va cung cép. Trong tai liéu nady LabVIEW duoc
str dung dé tao cac ting dung.

12.6.3 Sir dung LabVIEW trong diéu khién chuyén dong

Tong quan vé diéu khién chuyén dong

Diéu khién dong co thuong theo hai so do dudi day. Tuc thiét 1ap yéu
cau quy dao va chién lugc chuyén dong (Trajectory), sau d6 doc tin hiéu
phan hdi (Encoder), qua bo diéu khién (PID) t6i bd chuyén d6i DAC dé xuét
ra dién ap hodc bd PWM generator dé phat xung rdi cap xung hoidc dién ap
d6 toi by khuyéch dai (motor driver) va t6i dong co. So @b diéu khién dong
co Servo hodc dong co DC cho trong hinh sau:
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Trajectory

Generator
101100111
LIy +PID T
JUL Encoder |o101011101101 | Loop
e
M
L

Interface >

101100111
:'B —
o

Hinh 12.30 Piéu khién servo motor

V&i dong co bude thi viéc diéu khién ciing twong tu. Khac 1a thay vi
xung PWM hoic analog output chuyén thanh xung budc. (Stepper pulse).
So do diéu khién dong co budc cho trong hinh duéi:

Trajectory
Generator
Optional_________ 101100111
i J i -
i ) i Stepper | TN 1T
T K| e | ¥ Cotral A 010010110 _Puiss
1 Infortace |101011010 | Loop Generator | [
I 9 | »
i — 101100111
I

Hinh 12.31 Diéu khién Stepper motor

Doc Encoder

3
. A

Tai sao can encoder?

Encoder dung dé do/xéac dinh vi tri, hodc tir vi tri do duoc tinh ra van
tdc hodc gia téc cua chuyén dong quay nhu truc quay dong co. Van tdc xe,
van tdc xoay ctia khop trong robot, vv.

Cach thirc doc tin hiéu encoder

bé loc doc Encoder Position
—
ncoder, ta st dun Board ID o Bd ID Out
encoder, S ung Axis or Encoder _I_l_M‘P L Resource Cutput
ham Read Encoder Retn Vect T arror out

error in {no error)

Position (Card PCI
Motion control) hoac
counter (card DAQ). O Reads the position of an encoder,

day giai thich ham Hinh 12.32 Ham doc Encoder
Read Encoder.

Read Encoder Position.flx
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Board ID: 13 mot sb duy nhét dugc gin vao cho card thong qua phan

mém MAX.

Axis or Encoder: 1a truc hoac encoder can doc.

Retn Vect: dich tra vé cua tin hiéu béi ham doc encoder. Vi du vé

host (0xFF), t6i bién

(0x01 toi 0x78), t6i bién gian tiép (0x81 toi 0xF8), khong tra vé thi dién (0.

Error in (no error): dé thong bao cac 16i néu co.

Encoder Position: gia tri doc duogc (don vi 1a quadrature counts).

Bd ID Out: dung cho vi¢c tai st dung ID.

Resource Output: dung cho viéc tai sir dung Axis, Encoder, vv.

Error out: dung tai sir dung tur cac error out trudc do.

Loc nhiéu tin hi¢u encoder

Dé loc nhiéu, ta su dung ham Configure Encoder Filter.

Frequency (1.6 MHz) ————

Board ID

Axis or Encoder —f

error in (no errar) ===

configuring its digital filter.

Configure Encoder Filter.fhbc

Selects the maximum count frequency for an encoder channel by

i.'} Bd ID Qut
- Resource Cutput
g1 Toco grror out

Hinh 12.33 Xac ldp Encoder

Xem bang gia tri tan so va
tan sO dém cao nhat bén dudi.

Hinh 12.34 Tan sé va tan sé
dém cao nhat

Frequency Value

Maximum Count Frequency

25.6 MHz

12.8 MHz

6.4 MHz

3.2 MHz

1.6 MHz (default)

300 kHz

400 kHz

200 kHz

100 kHz

LY e et I R 5 S R 6 I s )

50 kHz

-
[=]

25 kHz

=
[

Disabled
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Vi du méu doc Encoder (block digram, front panel)

STOP Encoder Position

Board ID

:'Jll_ Board ID
L &

;\Ams or Encoder \xis or Encoder
dlEncoder 1

Encoder Position

|—1100

Hinh 12.35 Chwong trinh doc Encoder

Luuy

Céan cha y khi quy doi va scale cac gia tri cua encoder, dac biét khi s
dung dong co c6 hop sb (gear).

12.6.4 Xuat tin hiéu dién ap (Analog output)
Tai sao can tin hiéu dién ap?

Vi mot sb bo khuyéch dai dong co c6 thé diéu khién boi tin hidu
Analog, hodc khi can mot nguén Analog trong diéu khién tu dong, robotics,
thi nghiém. Ta s& phai xuAt ra tin hi¢u nay.

Cich thire xuit tin hi¢u di¢n ap

Dé xuit dién ap, ta st dung ham Load DAC.

DAC Value (1) ——

Board ID P Bd ID Cut
DAC — — - Resource Qutput
Inp Vect S Y= error out

error in (no error)

Load DACfIx

Loads an output value to an unmapped DAC resource,

Hinh 12.36 Ham xudt tin hiéu DAC
Dé phat duoc tin hiéu dién ap tai DAC OUTPUT can:

- Trong MAX, tab Axis xuét dién ap phai chon (set) 13 stepper hoic
disable.
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- Chon stepper open loop trong Max.

DAC Value c6 gia tri tir -32,768 to +32,767 tuong duong xuat ra £10
V (Béi véi PCI 7356, cac card khac can xem datasheet cua card.

Chu ¥: Khong sir dung DAC torque limits va offsets khi xuat tryc tiép
dién ap (Load DAC)

Board ID xem phan encoder.
DAC: La DAC can sir dung dé xudt dién ap.

Vi du méu (block digram, front panel) cho trong hinh sau:

i ENCODER TEST 7.1 NI PCI 7356.vi Block Diagram *

FEX
File Edit Operate Tools Browse Window Help

D [@] ©[n][9]wa]@]or [ 30t ppicaton Font |~ ][ 3] @

. 2 T A
: ==
[ U6 }

255

255

B .
TF @]

Hinh 12.37 Hoan thanh
Vi du trén gém hai phén, doc encoder va xuét analog output.
Chuy
Chi dung ham nay khi gui tin hi€u dién ap t61 cac kénh unmapped
DAC. Tuc chi khi cac DAC nay khong dugc st dung cho Servo motor
control thi n6 méi dugc st dung nhu mot kénh Analog output da muc dich.

Piéu ché (xuat) xung PWM
Tai sao cin PWM?

Diéu ché xung thuong gip khi can didu khién dong co DC, dong co
khong chéi than hodc cac thi nghiém lién quan téi ngudn xung & dau vao.
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Cach thirc diéu ché xung

bé xuat PWM, ta su dung ham Duty Cycle (1)) ———
Board Id fmnn Bd Id Qut
Load PWM Cycle. PUWM Output -~ 7" L Resource Out
error out

errar in {no error)

Load PWHM Duty Cycle.fbc

Sets the duty cyde for a PWM output,

Hinh 12.38 Diéu ché xung

Duty Cycle co gia tri tu 0 toi 255.
PWM Output la chon ngudn xudt PWM (1 hoic 2, vv.).

12.7 Mt s6 18i thwong gip véi card PCI 7356

Firmware download error xuét hién khi cap nhat firmware. Ban can
reset lai card tur tab Status sau d6 update firmware lai.

Firmware Download Error

Error downloading 68331 firmware to the board, Please ensure that the board is in a reset state
and there is no other application communicating with the board.

Hinh 12.39 Léi firmware

Théng bio 15i khi Initialize card.

Initializing the Controller...
@ Progress... 0

Initialization Status...

0136 [MIMC_eventTimeoutErrar]
A wuait operation timed out or a read function timed out.

Automatically close when initialization completes successfully

0k

Hinh 12.40 Léi khi Initialize

Card bao 16i khong cip nhit firmware va fail tai test resourse.
Trong truong hop ndy can thao card ra mot vai tiéng. Sau do6 thyc hién lai tir
dau so do tom tit cac bude thuc hién lap trinh card PCI 7356 trong tai li¢u
da trinh bay.
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Truong hop 16i xay

£ Device Manager

ra khi 'CO hai c‘ard PCI- File Acton Wiew Help
73xx gan vao, can luu y ta
S Ban vao. Y M S 2E A =R
c6 thé tim duoc PCI Slot 1 -
hodc 2 béng cach chon 42§ Monitars _
. . Devi - Mational Instruments Motion Controllers
properties  vao evice PCI-7350
Update Driver...

manager. PCI-735

+- B Metwork adz Dls.al:-le

+-#%% Processors Uninstall

+ @% SCSIand R Scan for hardware changes

+- @), Sound, vide:
Hinh 12.41 Xem dgc tinh | % 5re0® ol BRI

* +- iy System devices

Khéng xuit dugc dién ap biang Load DAC du viéc Initialize d3 hoan

thanh va da doc duoc encoder.

Khi d6 ban can Calibrate lai
card bang cach chon chudt phai 1én
Self-

Board calibration,
Calibrate.

chon

Hinh 12.42 Calibrate

= g My System
= ﬁ, Devices and Interfaces
= MI Motion Devices
= PCI-7350 (2)
(58 Default 7350 Settings 30
E Interactive
= Calibration
Servo Tune

=] Board Caibration |
7 71 P systen [ iy

Va chic chan Current setting phai 13 Open Loop Stepper nhu sau.

=1 PCI-7350 (2)
Eoctut 7350 et |
[ Interactive
I8 calibration
PX1 PXI System {Unidentified)
y Serial & Parallel
& Software

Type of Settings: 7350 Settings
Description

Detault Canfigurations:

(%) Open Loop Stepper.

These are the cunent intialization settings which are used to
intialize the motion contral device.

Configures all axes for apen loop stepper
operation wsing factary defaults.

Hinh 12.43 Chgn Open Loop Stepper

Pong thoi luu y, mubn
xuat dién ap khoang 5Volt thi
phai nhap vao sb 15000 (tuy
vao so bit ciia bo DAC, xem
thém tai help cia Load DAC)
chir khong phai nhap s6 5.
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Output Voltage (measured from DAC OUTPUT of PCI-7350 via other DAQ board)

4455558
Il )
152 % 835
1 g E]

oA e 10
A b
r]DAC Channel 1

DAC Value (0) .
’rl 15000 \

Hinh 12.44 FP cua chwong trinh
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Test resources va Update firmware

Dbi voi card con tot, Khi chua update firmware (c6 ddu chdm than
el PCI-7350 (2) thi test resource van phai thanh cong (The device passed the
resource test successfully!). D6i véi card co hu hong thi viée test resource s& fail.

Doc Velocity s dung ham Read Velocity ciia LabVIEW thi can phai
chon lai setting 1a Servo: External Communication va Enable feedback.
Can chon Open stepper motor truéc dé xudt Analog output, sau chay tdt
chuong trinh xuat DAC thi méi vao Servo, chon External Communication
dé doc encoder.

=l Axis Configuration

Type of Settings: Axiz Configuration
Drescription: Configures the axiz depending on the type of maotor and feedback device

Type 140 uzage

(*) Servo External Commutation % Output: DAL Channel -1

() Stepper

Enabled
(%) Enabled
O Disabled

Feedback:  Encoder-1

Feedback
Type of Feedback | Encoder v

Hinh 12.45 Chon Servo mode

T6i day, ban di c6 thé trién khai 1ap x4y dung bo diéu khién chuyén
dong vai card PCL Néu c6 khé khan hay 16i khong khic phuc duogc, ban c6
thé giri mot email t&i tic gid qua bahai@hcmute.edu.vn dé duoc trg gitp.
Chuc ban thanh cong.

Ban cé biét?
Card PCI 7356 c6 thé hd tro diéu khién cing lic 6 dong co. Do
phan giai cia Encoder counter 1a 32bit. Card nay c6 thé mua duoc
tur cong ty TNHH Linh Pha, Cong ty Tan Minh Giang, Cong ty
DBM, Cong ty INO hoac Cong ty National Instrument Vietnam.
12.7 Bai tap
Cau 1: Thyc hanh do Encoder véi card PCI 7356

Cau 2: Thuc hanh diéu khién PID véi card PCI 7356
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Tai liéu tham khao
Céc tai liéu nay noi vé img dung ctia LabVIEW sir dung Card NI PCI-7356.
[1] http://labview.hocdelam.org.

2] Nguyén Ba Hai, Gido trinh Lap trinh LabVIEW, 2008, Hocdelam
Group.

[3] http://ni.com.

[4] Ba Hai Nguyen, Jee-Hwan Ryu, “Semi-Experimental Results on a
Measured Current Based Method for Reproducing Realistic Steering
Feel ofSteer-By-Wire Systems,” 15th Asia Pacific Automotive
Engineering Conference in Hanoi-Vietnam, 26-28 October 2009
(APACI15), Hanoi, Vietnam, 2009. Download PDF

[5] Ba Hai Nguyen, Jee-Hwan Ryu, Van-Dung Do, “Velocity Estimation
For Haptic Applications,” The 2009 International Forum on Strategic
Technologies (IFOST2009), Hochiminh, Vietnam, 2009. Download
PDF

[6] Ba Hai Nguyen, Hai-Bac Ngo, Jee-Hwan Ryu, “Novel Robust Control
Algorithm of DC Motors,” The 6th International Conference on
Ubiquitous Robots and Ambient Intelligence (URAI 2009), Seoul,
Korea, 2009. Download PDF

[7] Van-Dung Do, Thanh-Thuong Tran, Ba-Hai Nguyen, “Simulation and
Experimental Results on Study of Automotive Airflow Meter
Swappability,” 15th Asia Pacific Automotive Engineering Conference in
Hanoi-Vietnam, 26-28 October 2009 (APAC15), Hanoi, Vietnam, 2009.
Download PDF

[8] Ba Hai Nguyen, Jee-Hwan Ryu, “Direct Current Measurement Based
Steer-By-Wire Systems for Realistic Driving Feeling,” Proceedings of
the IEEE International Symposium on Industrial Electronics 2009,
Seoul, Korea. Download PDF

[9] NI-Motion Help, cach chon dong co, thiét ké cac chuyén dong co ban
nhu mot dong co hoac chuyén dong két hop nhiéu dong co (tryc), thu
thap hinh anh phu vu tng dung chuyén dong, khai niém vé contouring
and breakpoints.
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[10] NI-Motion Readme, cac yéu cau vé mdy tinh dé st dung card NI PCI
73xx, cac tinh ning mai, cac 16i méi cdp nhat, cac luu y dang cha y vé
card.

[11] NI-Motion Function Help, Dung dé tham khao (reference) cho ngén
ngit C and Visual Basic. Gom tén ham, mo ta ham, cac thong s6 dung
trong ham, va 16i ciia ham.

[12] NI-Motion VI Help Tham khéo vé cac ham LabVIEW VI dung trong
diéu khién chuyén dong.

[13] Measurement & Automation Explorer Help for Motion, cach thuc thiét
lap (configure) card NI 73xx, mot s6 khai niém vé phan tich biéu do
Bode, thong s6 vong lap cua hé thong.

[14] NI 73xx user manual, tai liéu mo ta vé phan cing va tng dung cua card
NI 73xx.
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BAI 15
CAC CHUYEN BE MO’ RONG

Hoc xong bai nay, ban sé nam duoc:
- Khai niém va sw dung 3D trong LabVIEW
- Thuc hanh lap trinh vi xu [y ARM don gian
- Xu ly anh co ban voi LabVIEW

Do thoi gian ¢6 han, tép sach nay dugc xuat ban véi muc dich giup ban
bét ddu lam quen va thyuc hién mét s6 ing dung véi LabVIEW. O lan tai ban
sau, chiing t6i sé& lan luot hudng dan nguoi dung toan by cac thu vién, ham
va cong cu co6 trong LabVIEW. Tuy nhién, dé ban c6 cai nhin khai quat vé
cac ung dung nay, cudn sach nay s& tom tit nhitng ndi dung d6 thanh céc
chuyén dé mo rong dudi day.

15.1 Piéu khién hinh anh (2D va 3D) trong LabVIEW

Bén canh céc ting dung da trinh bay trong céc bai trudc, LabVIEW con
hd tro nguoi ding mé phong 3D véi nhiéu Iya chon nhu mé phong véi 3D
Picture Control Module, m6 phdng vdi Solidworks, vv... Nhu trong hinh, ta
thdy viéc mo phong 3D trong LabVIEW cho phép ngudi st dung xdy dung
mo6t mo hinh thuc té dua trén mé phdng vat Iy (c6 mo hinh dong luc hoc)
v6i canh quan tuyét dep hinh 3D tiy chinh. Uu diém cua st dung mé phong
3D la:

- Pé tao cac mo hinh san pham mau (prototype) nhanh chong
tu nhiing y tudng trudce khi san xuat hang loat.

- Dé dang chon lwa, thay d6i két ciu thiét ké robot hay hé thong trudc
khi quyét dinh san xuat.

- Pé nhanh chong kiém tra hanh vi cia robot va cac Gmg dung méi ma
khong can t6i bat ky phan cirng nao ngoai phan mém LabVIEW.

- Pé dé dang tao ra mdi trudong méi cho robot dé di chuyén.
- Dé don gian hoéa hanh vi clia robot va cac ing dung stra 16i

- Pé phat trién va ching minh tinh kha thi cua robot dang thiét ké cho
nha dau tu véi chi phi gan nhu bang khong (0).
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1?1 &

Hinh 15.1 Vi du mdu vé diéu khién robot o 3D véi LabVIEW
qua tay game

Pé thyc hién phan nay ban can cai dit LabVIEW, Robotic module,
hodc ban cling co thé tu thiét ké mo hinh robot 3D béng cac phén mém va
cong cu 3D khac nhu Solidworks, Maya, OpenGL, vv...T4p sach tai ban 1an
t6i s& dé cap chi tiét phan nay.

Mot cong cu lap trinh 3D khac ngay trong ban dung tht cua
LabVIEW 1a 3D Picture control ciing gitip ban dé dang thuc hién cac tng
dung 3D co ban dugc trinh bay nhu sau:

15.1.1 Téng quan vé k§ thuit mé phéng

Mo phong la gi? — M6 phong 1a tai hién giéng that dong hoc, dong luc
hoc ctia mdt vat, mot hé thong, mot hay nhicu robot...

Tai sao cin mo phong? M6 phong (2D, 3D) 1a tai hién gidng that dong
hoc, dong luc hoc ciia mot vat, mdt robot, mot hé théng. K¥ thuat mo6 phong
tir 1au da dong vai tro hét stc quan trong trong gido duc dao tao va cong
nghiép. Trong gido duc viéc md phong nhiing mé hinh s& giap cho nguoi
hoc tiép can van dé nhanh hon. Viéc mo phong nhiing mé hinh thuce té s&
gitip giam chi phi dau tu trang thiét bi ma van dam bao chat luong dao tao.

Trong cong nghi¢p viéc mo phong s& giup ta phat hién sai s6, nhanh
chong diéu chinh trugc khi di vao san xuat. Nho vao viéc do ma chung ta co
thé tiét kiém thoi gian va chi phi gia cong, san xuit. Ngoai ra, viéc md
phong cling gitip ching ta gi6i thiu ¥ tudng toi cac d6i tac mot cach nhanh
chong, tién loi ma khong can co6 mot san pham thyc.
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Mo phoéng 3D st dung phan mém LabVIEW 1a mot giai phap hiéu qua
giup cho cac gido vién, giang vién, cac ki su va cac nha nghién ctru khoa
hoc noi chung co thé thuc hién duoc y tuong ciia minh mot cach nhanh
chong. Cac phan mém mé phong 2D, 3D:

- Inventor;
- Solidwork;
- Google SketchUp;
- Studio cuia ABB;
- EasyRob (M6 phdng robot)
- LabVIEW (O bai nay, chung t6i chon LabVIEW lam c6ng cu)
- Vv...
15.1.2 Giéi thiéu vé 3D Picture Control trong LabVIEW
- Cong cu can thiét gdbm nhiing gi?
o LabVIEW 2009 Evaluation
o Kién thirc co ban vé vat ly
o Tinh todn dong hoc, dong luc hoc cac hé co hoc.
- Tai liéu
o LabVIEW 3D Picture Control Help;
o Internet.
- 3D Picture Control trong LabVIEW lam duoc gi?

o V& 2D, biéu dién cac khao sat dudi dang biéu do:

3.0
) Sz4149 S341
1.0

[

0 1.0 20 3.0 4.0 5.0 6.0 7.0 5.0 9.010.0

Hinh 15.2 Ung dung ciia Picture control
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o V& céc hinh khdi 3D:

Khéi cau, khéi hinh 14p phuong hay cac hinh khdi c6 hinh dang
phuc tap...

5+ Scenechjece
Setk Drawveable
> Cravsable

Hinh 15.3 Mét s6 két qud don gidan véi 3D picture control
o Mo phong dong hoc & dong luc hoc

Pong hoc 1a gi? - La nganh khoa hoc nghién ciru sy thay d6i vi tri cia
vat ndy so vdi vat khac.

bong luc hoc 1a gi? - La nganh khoa hoc nghién ctru vé su tuong tac
luc gitra cac chat diém véi nhau.

Céc budc mo phong:
Tao céc hinh khéi theo yéu ciu;
Thiét 1ap quan hé (rang budc) cho cac hinh khdi;
Viét thuat ton diéu khién;
Pua thuat toan diéu khién vao hé mo phong.

o Cac Demo mau
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Hinh 15. 4 M6 phong dong hoc canh tay robot
Mo phong PH quy dao bay ctia mit troi, trai dat, mat tring

Hinh 15.5 M6 phong dong luc hoc Helicopter

M6 Phong Vat Ném Xién

Bong Hoc Tay May 2 Bac Tu' Do
Géc Nghiéng = 0

Bt Goc Quay

100
60 89 ;120

40- -140
20- ~160

0 180

Khép1  Khdp2
X o X 9o
Y90 a0
“Em AR

Vg - (10s)

e oo 0
9 4 b 15 b o b & b aE sb

Hinh 15. 6 M6 phong vit
ném xién

Hinh 15.7 Mé phong dong hoc canh
tay 2 bdc tw do

15.1.3 Tung Buéc Thao Tac Mo Phéng 3D Trong LabVIEW

- Thao tac v& cac khdi can ban (céu, hop, tru...)

J—-

lcreate Chiject.vi

% & ¥ SceneObject G

- Sek Geomelry
Geametry ¥

0.5

B

Hinh 15.8 Ham Creat Object
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Ham Creat Object 1 1énh tao mot hinh khbi méi (cau, tru, hop...) dé
hién thi 1én méi trudong 3D cia LabVIEW. Dé ldy lam Create Object, tai
ctra Block Diagram ta phai chudt >> Programming >> Graphics &
Sound >> 3D Picture Control >> Object >> Creat Object.

Object @
| 4 I QSearch I o View ™ I ! |
reate Object.vi
@
&

Create Objec... Find Objectwi

Hinh 15.9 Vi tri ham Creat Object

Mubn tao hinh khéi nao thi bén cira s6 BD (Block Diagram) ta phai
chugt >> Programming >> Graphics & Sound >> 3D Picture Control
>> Geometry, sau d6 chon céc hinh khoi can tao.

Geometries @

‘ 1+ I CkSearcI’w I o View™ I :_|-||

Create Conewi Create Cylin.., Create Boxvi  Create Heigh... Create Mesh.vi Create Spher...  Create Textwvi

Hinh 15.10 Thu vién Geometry
Céc hinh khdi ma LabVIEW h tro trong thur vién 3D Picture Control.

Khéi SceneObject dugc tao thanh tir khdi Invoke Node nim trong
thu vién Application Control, la khoi co chirc nang tao khong gian hoat
dong cho vat thé.

Invoke Node [ . [0)
Sea o —>|;, "* SceneObject ,,
5
n wisible Trems > 2 ]
i
fnvoke ode —_— Set Geometry
Deseription and Tip. .. » Geometry »
Breakpoint »
Select Method 13
Application Control Palette B
Create 13
Replace »
»  Application

VISA
Mame Format 3 Active
Link to 3 MET

Generic L3

Project
ProjectTtem >

e —— Scenebrawable b |
Variable SceneMods

vI » | SceneTexture SceneClipPlane

Sceneindow SceneLight

jeck

WML Parser
Wariable
Sharedvariable
DataSocket

rryvvw

|
Hinh 15.11 Tao khéng gian hoat dong cho vit thé
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Tuong tu ta c6 thé tao dugc cac hinh khdi sau:

,.,_!,E_ + SceneCbject g_

Sel Geomekry

— OO

I Geomekry L
B

kA
|

=2

i Geametry i

=

Al
”I ]

2

1
+: @ % e SceneObject B
d Set Geometry

3

g

1
8

Sel Geometry

r Geamekry i
i

=

ﬂ wy Srenetbiject g B

Hinh 15.12 Tao cdc hinh khoi

- Thao tac rang budc cho cac khau:

Ta dung khdi Invoke Node, véi Class 1a SceneObject, Method la

Object. Add Object.
SceneCbiject _
MASTER | —— B ScensObject 5l———{Ciear Trasfomation v
Object, Add Object
SeeneCbiect P Object  |——[Clear Trasfomation. vi
SLAVE

Hinh 15.13 Rang bugc

- Thao tac gan kiéu chuyén dong (tinh tién, quay) cho cac khau.
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Dé tao CélC kléu Chuyén déng B Khoi tao chuyen dong.vi Block Diagram
y A N ;. o A Eile Edit Wwisw Projectk Operate Tools  wWindow Help
cho cac khau, ta tim tdi cua so @ [1][2] 52 [eal] o | [150 A
Transformation trong thu vién 3D ey p—
N 2, search | &7 view~ | =H
PICTURE CONTROL va chon ey E
. A \ 4 , L sraphics & Soun
Translate Object (néu 1a muon gan e prevers comtrol
A A . A L transformations
chuyén dong tinh tién) hay Rotate ' t
Object (néu mudn gin chuyén ey 2
dong quay): NS L
, Gek Translaki. . Clear Transfo...
- Viét thuat toan (dong hoc, H o]
i | S|
déng hIC hOC) dléu khlén Set Roktation.wi Se.vi
Chuyén déng ChO Céc khau: Set Translatio... Rotate Oec...
-
‘
\ Y ~ A ~ 2 .
Tuy Vao yeu Cau mo phong Scale OEt.Vi Translate Obij... s

(dong hoc dong luc hoc) cua ung
dung ma lap trinh thudt toan  Hinh 15.14 Thuw vién ham tgo
dicu khién. chuyén dong

- Thao tac gan thuat toan diéu khién chuyén dong t6i cac khau:
- Chay mo phong.
15.1.4 M6 Phéng Vat Ly: Vat Ném Xién
Ban can thuc hién cac budc sau:
- Tao nén (mat dét), Tao vat ném xién
- Rang budc cho vat ném xién va mat dat
- Viét thuat toan ném xién (Y=Vt-1/2*gt*2)
- Gan thuat toan bay xién cho vat
- Chon van tbc ban dau Vo(m/s) va chay mé phong.

Ngoai ra, ban cling cd thé
thuc hién cac bai todn mo6 phong
phrc tap hon dé co thé tao ra moi
truong 3D nhu sau (trich dé tai
Cao hoc Mo phong 3D voi
LabVIEW dé ché tao mé hinh tap
lai xe 0 t6 va xe tang, tac gia: KS.
Tran Ngoc Trung, gido vién
hiomg dan: TS. Nguyén Ba Hai).

Hinh 15.15 Giao dién mé hinh tap
ldi xe
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15.1.5 M6 phong két hop LabVIEW véi cac phin mém thiét ké 3D khac
(Google Sketchup, Solidworks...)

Vi phﬁn rpém LabVIEW chi tao d}rqc cég hir;h khdi don gién do vlé vi
sao chung ta can su dung cac phan mém thiét ké 3D khac d€ co thé mo
phong cac hé thong phure tap hon. Trong khoa hoc nay s€ su dung 2 phan
mém la Google SketchUp va Solidworks.

Dé goi mot vat thé tir phan mém thiét ké 3D thir 2 thi LabVIEW hd trg
cac dudi mo rong sau: ASE, STL, VRML97. Trong gioi han bai gidang nay
s€ hudng Import file mé rong VRMLI7 vao méi truong 3D cua LabVIEW.

Pé c6 thé Import 1 vat thé tr phan mém Google SketchUp hay
Solidworks vao 3D LabVIEW doi hoi trude tién ta can biét s dung 2 phén
mém trén. Sau day s€ 1a cac 2 vi du don gian giap ban co6 thé goi 1 file mo
rong WRML97 vao moi truong 3D cua LabVIEW:

Vi du 1: Import 1 khdi luc gidc tir phdn mém Solidworks vao 3D Picture
cua LabVIEW:

Thuc hién:

- Budc 1: Thiét ké khdi lyc giac bang phan mém Solidworks sau d6
save as sang dudi mé rong VRMLI7 (lucgiac.wrl)

Hinh 15.16 Vé bang Solidworks
- Budc 2: 1ap trinh LabVIEW

Thuat toan:

Hinh 15.17 Dwa file vao LabVIEW
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Ham Load VRML File dugc lay trong thu vién 3D Picture Control
>>File Loading cua LabVIEW

File Loading (=]

| ‘[} l Q%Search ' o Wiew™ '

Eﬁ i

Load ASE Ge... Load VRML F... Load 5TL Ge...

Hinh 15.18 Load VRML file

- Budc 3: Load file lucgiac.wrl dugc export tir Solidworks tai cira sd
Front Panel

Path

B C\Users\HTL @

3D Picture

Hinh 15.19 FP cua chwong trinh
- Budc 4: Chay chuong trinh va thiy két qua:

Path
5 ChUsersiHm, | =)

3D Picture

Hinh 15.20 Két qua
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Vi du 2: Import 1 chiéc may bay vao 3D Picture cua LabVIEW st dung
phan mém thiét ké Google SketchUp :

Thuc hién:

- Budc 1: Thiét ké may bang phin mém Google SketchUp hodc dé tiét
kiém thoi gian ta co thé lay chiéc mdy bay tai thu vién md cia
Google. Dé lay chiéc may bay tir thu vién 3D Warehouse ta thuc
hién nhu sau: tai giao di¢n cua phén mém Google SketchUp ta chon
File >> 3D Warehouse >> Get Models (yéu cau may tinh can c6
internet), sau d6 tai cira so 3D Warehouse tim v&i tir khoa plane,
tiép theo chon cai plane hop ¥ va download:

@ Untitled - SketchUp Pro

Edit View Camera Draw Tools Window Help

New Ctrl+N \i' }f e(ﬁ‘ ﬁ, /Lﬁ
|

Open... Ctrl+0
Save Ctrl+5

Save As...

Save A Copy As...

Save As Template...

Revert

Send to LayOut \

Preview in Google Earth

Geo-location 3

Building Maker 3

3D Warehouse 3 Get Models... ’

Import... Share Model...
Export 3 Share Component...

Hinh 15.21 Get model

I
Hinh 15.22 Liy chiéc mdy bay

Chiéc may bay bén phin mém Google SketchUp sau khi download tir
Warehouse vé

- Budc 2: 1ap trinh trén vi du 1 ta dugc két qua nhu sau:
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Path

C\Users\HT\Desktop.
%, plane.wrl

3D Picture

STOP

Hinh 15.23 Chiéc may bay bén phin mém LabVIEW
15.1.6 M6 Phéng Robot: Dong Hoc Cianh Tay Robot 2 Bic Tw Do
- Tao Khép thir nht
- Tao Khéu thtr nhét
- Tao Khép thu 2
- Tao khau thi 2

- Rang budc Khop 1 & Khau 1 & Khép 2 & Khéu 2

- Viét thuat toan diéu khién dong hoc: nhap goc quay cho cac khop theo
cactruc X, Y, Z

- Gén thuat toan diéu khién cho canh tay

- Nhap thong s6 va mé phong.

i

40-
20-
o

Bat Goc Quay
100
80 E

-140
“160
180

X0
Yo

Khép1 Khop2

291 |

X 90
Y o
1241

Bong Hoc Tay May 2 Bac Tu' Do

Hinh 15.24
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15.2 Lap trinh vi diéu khién ARM véi LabVIEW

D& 1ap trinh LabVIEW vi vi diéu khién ARM tac gia chon KIT ARM
cung cép boi National Instruement dé} lam vi du. Cac bu’('gc thuc hién chi tiét
trong phan nay chi dung véi gia thuyét ban c6 KIT nay dé thuc hanh.

15.2.1 Cai dit DVD M6 dun nhiing cho vi diéu khién ARM
1. Khoi dong va dang nhap tai khoan admin

2. Cho dia DVD vao may. Néu cai dit khong ty dong bat dau, thi double
click vao autorun.exe dé cai dat

S LabVIEW 2009 Embedded Module for ARM Microcontrollers

LabVIEW 2009 Embedded Module for ARM Microcontrollers
&2 | abVIEW

Eit all programs before unning this Setup
Disabling vitus scanning utiitiss may mprove installation spesd
This program is subiect to the accompanying License Agreementls)

Please wait whils the installer initializes

@ 2009 Mational Instruments, A1l rights reserved,

[ Cancel

Hinh 15.25

3. Chon Install Lab VIEW Embedded Module for ARM
Microcontrollers

4. Lam theo hudng dan trén man hinh hién thi cai dit mé dun nhung cho
vi diéu khién ARM. Ban phai chon cai dat custom va chon vao muc
cai dit Luminary Micro Driver for EK-LM3S8962. click Continue
Anyway dé tiép tuc cai dat

9 LabVIEW, 2009 Embedded Module for, ARM Micrecontrollers

Select Installation Option
Select ane of the Fallowing options

Oifsical

7 Al features for NI LabVIEW 2008 Embedded Modue for ARM Microcontollers evcept the
LIT/E Luminany Micro divers.
e

@ Custom

=g this option
S b
Ay

wantinstalled

[ «cBack J[ HNews> J[ Concel ]

Hinh 15.26
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5. Trong quad trinh cai dat, cai dat s€ tg dong tdi RealView
Microcontroler Deverlopment Kit. Lam theo huéng dan trén man hinh
hién thi dé cai dat RealView Microcontroler Deverlopment Kit

6. Sau khi cai dat hoan thanh, khoi dong lai may

7. Tién hanh dang ky ban quyén phan mém
15.2.2 Két ndi phan cieng MCB 2300 t6i may tinh

1. Céc thiét bi can thiét cho viéc cai dat

Phan ctirng MCB 2300

May vi tinh c6 2 cong usb

B6 két néi ULINK2 USB-JTAG

2 day céap usb

2. Cac budc thuc hién

Khéi dong chuong trinh
Keil p Vision3

Két ndi ULINK2 USB-
JTAG téi cong usb ctia may
tinh bang day cap
Két ndi ULINK2 USB-
JTAG t6i phan clng
MCB2300

HeK<00ee0eeBAEEE0EEE

) &2 &

Hinh 15.27

ULINK2

Hinh 15.28

o Két néi 96ng usb tur phép cimg MCB2300 t6i céng usb cua may
tinh dé cap ngudn cho phan ctrng MCB2300

15.2.3 Lap trinh trén LabVIEW
1. Tao mét chwong trinh trén LabVIEW
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e Tao 2 numberic controls

e Tao 1 numberic indicator

e Tai mét dén led
2. Dat tén theo hinh sau
InpUt OUtDUt
‘threshold threshold exceeded
}q;m O M

Hinh 15.29

3. Lap trinh nhw hinh tai Blog digram

output

1nput threshold exceeded

beeshold

Hinh 15.30

Hoan thanh demo dau tién véi vi diéu khién ARM sir dung KIT c6 sin
cung cap boi National Instruments ban sé thay LED sang.

15.3 Giai phap vé thoi gian thue véi LabVIEW
15.3.1 Khai niém vé thoi gian thue

Thoi gian thyc 1a gi? Ta thuong sai 1am khi nghi hé thong thoi gian
thuc (Real-Time System, RTS) 13 hé thong c6 téc d6 xtr Iy nhanh (gan véi
thoi gian thyc ctia ty nhién). Thyc ra mot hé théng thoi gian thyc c6 dac
diém sau:

Thuc hién dugc mot hoac mot $6 nhiém vu (task) trong mdt thoi gian
qui dinh.Pam bao dugc du co bat ky diéu gi xay ra doi voi hé thdng thi sb
nhiém vy trén van hoan thanh trong dung thoi gian d6. Can nhé hé RTS
gdm: Phan mém RT (real-time software hodc real-time module hay RT
toolkit) va Phan cimg RT (real-time hardware).
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Vi du: tai khi (airbag) trén xe hoi la
mot RTS. Vi khi c6 cam bién tai nan
dugc kich hoat. Tui khi s& dugc bung ra
trong mot khoang thoi gian rit ngin
(dugc dinh trude boi ky su 1ap trinh). Gia
str néu tai khi khong 1a mot RTS thi tai
xé s& chét truéc khi tai khi bung. Vi du
khac vé RTS 1a bo diéu khién dénh ltra
trong dong co xang.

Valve Train

Tia lira cin dugc diéu khién chinh
xé4c & chu ky dot (tirc sau khi chu ky hat
da hat hon hop ky va xing vao roi, toi
chu ky nén, nén hoa khi xang-khi 1én ap
xudt c40, thi tia lira m&i dugc phat ra boi
bd diéu khién RTS). Néu khoéng dung

N Piston
thoi diém nay thi dong co s€ khong hoat Crankshaft
dong dugc hodc hoat dong véi hi¢u xuat Qil Pan & Reservoir
rat thap. Cylinder —

Hinh 15.31 Péng co dot trong

Viy may tinh cai hé diéu hanh Window cé phai 1a RTS? Trudc hét
ban than phin mém window 13 khong phai RT software vi window 13 hé
diéu hanh da chic nang (chir khong thiét ké cho tmg dung RT trong k§
thuat). Thuong don gian nhu viéc ta dung phan mém chat (yahoo
messenger) dé chat theo thdi gian thuc (tirc ban giri tin thi nguoi duoc giri s&
nhan ngay sau khi ban nhan enter). Tuy nhién khi may cé virus hodc c6 mot
phin mém, hay phin cing nao tac dong (interupt) thi dot nhién tin
messenger bj dimg (treo may). Do vay du ban c6 nhan enter rdi thi tin van
khong gui di dugc.

Thir hai, phan clmg ctia may tinh dé ban 1a mot hé théng duoc thiét ké
voi1 muc dich da nang (cia may tinh thong thuong nhu soan thdo van ban,
choi game, nghe nhac, vv). Do vay, so v4i may tinh dac bié¢t dung xay dung
1én hé diéu hanh RT (RT Computer) thi may dé ban (Destop PC) c6 tinh
ndng kém hon trong vi¢c tao tng dung RT.

Giai phap xay dung hé théng thoi gian thuc cho cac yéu cau trén nhu
thé nao? Nhu di dé cap o trén, mot hé théng thoi gian thyc bao gém phén
mém thoi gian thuc va phan ctmg thoi gian thyc. Hai thanh phan nay dugc
phan bd ¢ hai may tinh ding dé phat trién (13p trinh) cac chwong trinh (may
host) va may dich (target RT computer).
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Tt do6 ta co cac lua chon sau:

RT target: C6 thé dung RT computer, single-board computer hodc
dung ngay chinh may tinh ctia ban néu may cua ban théa man diéu kién veé
RT target. (phuong phép kiém tra nay LabVIEW Hocdelam s& dé cap sau).
Host computer: Laptop hodc desktop PC thong thuong. Thong thuong host
PC giao tiép va lam viéc v6i target PC thong qua chuan Ethenet. Vi vdy ban
can c6 card mang roi hodc card mang onboard. (Néu may cia ban vao
internet dugc c6 nghia may cta ban da c6 card mang).

10 Board: PCI, PXI, hoac DAQ chuyén Dung. RT Software: Dung
USB boot disk sau d6 cai LabVIEW RT Module 1én may cua ban), hoac
dung RTX (real-time extension for Windows XP) cai xong xong véi OS cua
ban. (LabVIEW Real-Time Module for RTX Targets).

15.3.2 Str dung cac card thoi gian thue

Trong cac tmg dung vé thoi gian thuc CompactRIO véi vi tri 1a
Target computer 13 mot lya chon phu hgp néu ban khong qué lo lang veé
van dé kinh phi. B¢ 1ap trinh CompactRIO ban can cai dat cac module sau:

- LabVIEW 8.6

- LabVIEW Realtime module tuwong ting
- NI-RIO 3.2 hoac méi hon

- LabVIEW FPGA

Host computer 1a may tinh Laptop hodc may tinh Destop ciia ban. Vé
phan ctmg, ban can set up (thiét 1ap) mot tng dung cu thé. Trong bai nay,
tac gia léy vi du mdt Robot ty dong do nhém sinh vién SPKT-MIN PH Su
pham Ky thuat Tp.HCM thuc hién.

Hinh 15.32 Robot ty dong cia dgi MINSPKT sir dung CompactRIO dé
diéu khién thoi gian thue
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_ Lap trinh cho CompactRIO kha don gian sau khi ban da ké::t nbi cac
phan cung ctia minh. Cac budc 1ap trinh cho CompactRIO cu thé la:

Ban mé LabVIEW lén

2 LabVIEW
O &

Copyraht (208 sl st lghs s,

WA

ni.com/labview

Vern 86,0 ~Frishng stlztien

Hinh 15.33 Khoi dong LabVIEW
Vao New Project > Add> Target > Select CompactRIO

Chon Module can 14y tin hiéu

B Add Targets and Devices on Untitled Project 2

Targets and Devices
(3) Extisting target or device
Discover an existing karget(s) or device(s).
() Existing device on remote subnet
Specify a device on a remote subnet by address.
(O)New target or device

Create a new target or device by type,

Targsts and Devices

=1 Real-Time CompactRIO
HE 5AGED

() Real-Time Desktop

[ Real-Time PxI

(£ Real-Time Single-Board RIO

v
>

¢ I

D o T T

Hinh 15.34 Tao Project

Kéo thi kénh AIO & doc tin
hi¢u Analog.

Build & Deploy & Set as start up

Tao ra mot ing dung thoi gian
thuc (Real-time application)

———
B Project Explorer, - Untitled Project 2 * [’Lll-E‘El
File Edit View Project Operate Tools Window Help

EEE IR I

Trems ‘ Files

= [l Project: Untitled Project 2 ~
& B My Computer F
b TesteRIDw

5 Dependencies

‘%, Buid Specfications

£ @ Chassis (cRIO-9074)
: Slok 1, NI 9201)

e AT _
Iy Mod Slot 4, NI 9403)
P Mods (Siot 8, NI 9472)

P9 o

Hinh 15.35 Module Anlog

B! Project Explorer - Tai Project.vproj *  [=|[E)X] k

Bl Edt View Project Operate Tools Mindow Help

e« s ke @R~ ]
Items | Fles
= B My Computer ~

2 Dependenties
&, Buld Specifications
- [, NI RIOS074-D1S8AG6D (169.254.62.215)
& @ Chassis (RI0-9074)
P vedt (siet 1, NT9201)
) viodH (siot 4, NI 9403)
D vods (Siet 8, NI 9472)
0o lne 01-03.41

Real-Time Applicat
Hep.. Source Distribution
s Wb Service (RESTFUI)
2ip File.

Hinh 15.36 Tao Real-Time
Application
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B My Real-Time Application Properties.

Project Fes
=M

) Test i |
=
=]
(]
=]
(=]

Hinh 15.37 Chon Source file
Cho cho hé thong Build thanh cong.

B Build status

My Real-Time Application

The buwild is complete, You can locate the build at
Ci\Documents and SetbingsiHOL-SPET builds) Tai ProjectiNI-cRIO9074-
015646604My Real-Time Application’cini-rklstartup,

| 4 Wharnings

J |

[ Done Cancel |

Hinh 15.38 Thong bao da build thanh cong

— Pé tai xudng target
computer (deploy)

— Chon 1én My Realtime-
application > Chon
vao Deploy.

— Sau khi deploy, mudn

nagp lai ta phdi
Remove  Real-time
application trong

cRIO
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kI Project Explorer - TaiProject.lvproj/*

Operate  Tools Window Help

X || g &

File Edit Wiew Project

% Sl | %

I

|| 5 G

Ttems | Files

= Eg Project: Tai Project.lvproj
2 B My Computer
'.E‘ Dependencies
% Build Specifications
= E.“‘NI-CRIOQU?‘FUISGAGGD (169.254.62.215)
& @l Chassis (cRIO-2074)
WY vt (et 1, M1 gz0n)
B Modd (Shat 4, NI 9403)
P Mods (3ot & NI 9472)
[l Daline 01-03.vi
& "%=' Dependencies
£+ @ Build Specifications

Deploy

Build

Explore

Run as startup
Unset as startup
Duplicate

Remove from Project

Help...
Propetties

Hinh 15.39 Remove dw dan tir Application
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Dé bo di VI nay trong dy an (Project). Pua mot file vao dy an méi

-0156A66D (169.254.62.215)
R10-5074)

0 Mo ot 1, 1 201)

) o ¢

Open

Hinh 15.40 Remove File tir du dn
Chuong trinh héi c6 thay thé

khong? Ban chon YES.

Ban d3 hoan thanh tit céc
budc dé 1ap trinh hé théng thoi gian

thuc voi NI CompactRIO.

CHUONG TRINH MAU

B Project Explorer, - Tai Project. lvproj *

File Edit View Project

[eY=1 1"

Operate Tools MWindow Help

=R

Items | Files

= @; Project: Tai Project.lvproj
) 1 Comom— ;
5 Depel |
e e
K - Folder {Snapshat)...
Folder {Auta-papulating)...
Hypetlink. ..

Arrange by B
Expand all
Collapse Al

Help...
-9 Depel  Properties
"‘_ Build Specifications

Hinh 15.41 Thém file

B Conflict Resolution

=

Hinh 15.42 Thay thé file

Chuong trinh miu bén du6i m6 ta vi du diéu khién robot tw dong do
line va diéu khién co cau chap hanh véi LabVIEW sur dung CompactRIO.

Ban c6 thé tai chuong trinh mau néy tai: http.//labview.hocdelam.org
> Tai lieu > Tai lieu LabVIEW > Vi dy mau.)

H MINSPKT10 Automatic Robot

Automative Mechatrorics Lab - HCl
Poweredt by National Intruments

Mo, of s Ling detected?
3 —

Line detector

PHAI &

J‘S 200
150
yF’haw nhel yF’hamheb‘{
C e C |

g o EX
Phaimenhl  PhainamhR 02
55

Thap phan

Phai TER o

Hinh 15.43 Vi du Robot do line ciia nhém sinh vién nam nhit MINSPKT
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Front panel chwong trinh diéu khién robot tw déng véi CompactRIO

Hinh 15.44 BD cua chwong trinh do line
Blockdiagram chwong trinh diéu khién robot tw dong véi CompactRIO

Mot diéu thii vi va thuan loi 14 ban c6 thé thay thé CompactRIO véi 3
card giao tiép mdy tinh gia thanh thip Hocdelam USB-9001 dé thyc hién d¢
tai ndy voi chinh LapTOP hodc may tinh ciia ban. Nhung can luu ¥ 14 viéc
thay thé nay chi nham giam gi4 thanh phan cing dé phuc vu lam demo, hoc
tap va nghién ciru thuat toan diéu khién Robot trong méi truong gido duc.
Boi Hocdelam USB-9001 khong phai 1a mot phan cing Real-time nhu
CompactRIO. (Xem video clip viéc thay thé card Hocdelam USB 9001 tai:
http://www.youtube.com/watch?v=X_eJ7HLDdz4 )

15.4 Xw ly anh voi LabVIEW

Trong ky thuat, xur ly anh gitp con nguoi xay dung nhiéu hé thong
thong minh va hiru ich tir viéc dém san pham, phat hién sai léch (cta viéc
dan nhin san pham) phan loai san pham ciing nhu ty dong do luong va ra
quyét dinh diéu khién thiét bi. Mot sb ing dung quen thudc cta xt 1y anh c6
thé thuc hién véi LabVIEW la:

- Dém s0 dién trd trén mot mach dién
- Nhéan dang mat nguoi
- Tim 10i ciia mot san pham (khi san pham bi ran, ntrt, méo, vv)

X 1y hinh anh 13 viéc xir 1y tin hiéu ddu vao 1 mot hinh anh, chang han
nhu mdt khung anh hoac video, dau ra cua xir 1y hinh anh c6 thé hodc 1a mot
hinh anh hoac mdt tap hop cac dac diém hodc céc thong sb lién quan dén
hinh anh.

Hé tror nhanh: http://labview.hocdelam.org - labview.help@gmail.com 0988868524 107




Lap trinh LabVIEW TS. Nguyén Ba Hai

Duya trén cac thong sO dau ra do, nguoi ta co thé tién hanh diéu khlen
thiét bi theo ¥ mudn vi du: Dem 5O vién thudc trong mot vi dung, néu sd
thudc (Pau ra) it hon mot sé thude yéu cau nao dé thi tay robot s& tur dong
bd sung thém cho du sé luong hodc gat vi thue khong dat yéu cau ra.

Hau hét cac k¥ thuat xir 1y hinh anh lién quan dén viéc xir 1y hinh anh
nhu 1a mot tin hiéu hai chiéu va ap dung ti€éu chuin ky thuat xu 1y tin hi¢u
v6i n6. X 1y hinh anh thuong dung dé chi xtr 1y hinh anh ky thuat sé,
nhung xir 1y hinh anh quang hoc va tuong tu ciing c6 thé xay ra. Bai viét
nay la vé cac k¥ thuat sir dung cong cu Vision assistant dé thuc hién cac bai
xtr Iy anh co ban. Ban c6 thé giri yéu cau hd tro thém tai liéu xtr 1y anh nang
cao bang viéc giri email vé supports@hocdelam.org.

15.4.1 Cai dat va sir dung Vision Assistant

Yéu ciu hé théng cai dit:

Toi thiéu Yéu cau

Vixu ly Pentium 233MHz hay | Pentium4/M hay cao hon

cao hon
RAM 256MB 512MB
Hién thi D0 phin giai 1024x768 | B§ phan giai 1024x768 véi
véi 16bit mau 24-32bit mau
Chd trong | 700MB 1GB
0 cung
Hé diéu hanh Windows 7/vista/xp/2000
Trinh duyét Internet Explorer hoac Firefox

Hudéng din cai dit:
— Chay file setup trong thu muc NI-IMAQ va NI-IMAQdx
— Chay file setup trong thu muc Vision Development Module

(Ban c6 thé tai cac file nay tai http.//labview.hocdelam.org > Tai liéu> Tai
lieu LabVIEW> Xur Iy anh voi LabVIEW)

e Gio6i thiéu: Vision Assistant 1a cong cu dé tao miu va kiém tra qua
trinh xu ly anh.Sau khi xay dung céc thuat toan xtr 1y anh voi cac doan
ma (Script) ciia Vision Assistant,ta c6 thé kiém tra thuat toan d6 voi
cac anh khéc.
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e MOoi trwong lam viéc ctia Vision Assistant:

I v hssistant e e

| Fle Edt Image Colr Grayscale Bnary Machine vision Identfication View Tooks Help

‘ L ,@‘ﬁ }?J B [ cure tmages | romse Tmages w-@

walpapere074512.ipa - RGB (32 bits) - 1280x800

CIRIESCIESCY
a 1 oof 1

B O@®
Histogram: Counts the total nurber of -
— pixels in each grayscale value and graphs it
i isplays the orayscale

12805800 054 |
alculates messurement statistis =y e e

[ ed with & region of interst in the Serpt d Seript 1

30 View: Displays the light intensity in a DS H| 1] =1 | » i}
€33 thres-dmendonsl caordnats system.

Brightness: Alters the brightness, contrast, |§|

Original Tmage —

Set Coordinate Syster: Builds a coordinate
J_¢ System based on the location and B

orienkation of a referencs feature | & B

Hinh 15.45 Giao dién Vision assistant

1.Cira s6 lam viée; 2.Bang cdc chicc nang xu ly; 3.Ti I¢ thu phong; 4.Kich
thuoc anh; 5.Cra so ma, 6. Cua so6 chinh; 7.Cdc thé thao tac anh

Cira s6 1am viéc (Reference Window) — hién thi anh dang duogc
xu ly.

Cira s6 ma (Script window) — ctra s6 ghi lai cac bude xir 1y anh.

Cira sb xtt 1y anh (Processing Window) — xur ly anh dé duoc cac két
qua mong muon.

Duyét anh (Image Browser) — gdm céac anh dugc load vao trong
Vision Assistant.
14.4.2 Thu nhan hinh dnh véi Vision Assistant:

Vision Assistant cho phép su dung 3 loai thu nhan hinh anh Ia thu
nhan va hién thi 1 hinh(snap), thu nhan va hién thi hinh danh mét cach lién
tuc (grab) va thu nhan va hién thi theo céc thiét 1ap (sequence).

Vision Assistant hd trg' nhiéu loai camera khac nhau nhu : céc loai
camera thong minh ctia Nl,cac camera IEEE 1394 va camera Gigabit
Ethernet (GigE).

e Cira so thu nhin hinh anh:
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zzzzzz

Hinh 15.46 Civa sé thu nhén dnh

1.Puwa anh hoat dong; Z.Sdp xé}) anh thu nhan vao bo duyét; 3.Cac chiec
nang thu nhdn anh

e Thu nhén va hién thi hinh don(Snapping an Image) :

1. Chon File»Acquire Image va lya chon cac chirc nang thu nhén
hinh anh

2. Chon ntt Acquire Single Image (] dé thu nhan hinh don

dé dua anh

3. Chon nut Store Acquired Image in Browser
vao bo duy¢t anh

e Thu nhin va hién thi hinh znh mgt cach lién tuc(Grabbing an
Image):
1. Chon File»Acquire Image va chon cic chic ning thu nhén
hinh danh

2. Chon nut Acquire Continuous Images EI dé thu nhén va hién
thi hinh anh 1 céch lién tyc.Chon nut nay 1 lan nita dé dung thu

nhan hinh anh.

3. Chon nut Store Acquired Image in Browser dé dwa anh vao

bd duyét anh.
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o Thu nhin va hién thi theo cac thiét 13p (Acquiring a Sequence of
Images):

1.

Chon File»Acquire Image va chon cac chuc niang thu nhan hinh
anh.

2. Chon nut Sequence Acquisition

3. Thiét 1ap céac thong sb :

O

@)

O

Number of Frames—s6 khung hinh muén thu nhan
Skip Count—sd khung hinh cin bé qua giira cac bude thu nhan.
Line—duong trigger vat 1y.

Action—hoat dong cua trigger.Bao gdém Disabled, Trigger
start of acquisition, va Trigger each image

Timeout—thoi gian trigger xay ra (khoang mili giay).

Polarity—duoc thiét 1ap néu tin hiéu thu nhan cia trigger la
canh lén hodc canh xudng.

15.4.3 Xur ly anh véi Vision Assistant :

Cac budc lam viéc voi Vision Assistant :

1. Khoi dong Vision Assistant tir Start»All Programs»National
Instruments Vision Assistant.

2. Chon hinh anh can xir 1y bang cach click Open Image

3. Chon thé¢ Browse Images trong Vision Assistant va chon anh
can duy¢t

®_,mu g
T

0 OO 0O

Hinh 15.47 Thé Browse images
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1.Duyét anh; 2.Vi tri cua anh; 3.’N1/2t diéu khién; 4.Ché d¢ xem chi tiét/toan
kich thwoce; 5. Mo anh; 6.Tat anh da lwa chon; 7.Kich thiroc anh;
8.Loagi anh; 9.Dang anh

4. Qua thé Image Processing lya chon cic Script trong ctra sd
Processing Functions dé xu ly anh

5. Kiém tra chtrc nang xir 1y anh cua Scripts da lya chon.bang cach
click chon nit Run Once
e Vision Assistant co thé xuét ra file Labview,code C,...
Tao file VI ciia LabView :
1. Chon Tools»Create LabVIEW VI.Chon phién ban LabVIEW

2. Chon tén,chon Current Script dé tao VI tir script di tao trong
Vision Assistant.

3. Chon Image File dé tao VI lay anh tir 6 cting
Tao chwong trinh C:
1. Chon Tools»Create C Code. Chon tén.

2. Chon Create Main Function khi mudn tao chuong trinh chinh dé
kiém tra cac chirc nang xur 1y anh

» Main File Name: dién tén file C

= Image Source: chon file anh ngudn duoc str dung trong chuong
trinh chinh.

3. Chon thu muc luu file duoc tao ra

15.4.4 Sir dung chitc ning dinh vi mau sic dé nhan biét vi tri va sb
lwgng led :
Dya trén hinh anh led xanh c6 san thyc hién xir Iy qua Vision

Assistant dé xac dinh s luong led c6 trén hinh va vi tri cua led trén hinh
do. Cac hinh anh c6 san dé xu 1y :

Fle Edt Image Color Grayscale Binary Machine Vision Identification Wiew Tools Hel

G4z 2L N

Hinh 15.48 Chon dnh dé xiv ly
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Chon anh bét ki dé xur 1y, day ta chon anh demled(2).jp
KET QUA :

Acqurelnages | Browse Inages | Process Images | 9

demled.jpg - RGE (32 bts) - 1600x353

Color Location Setup

Main  Template

Template Image

1600:393 0,332 (232, . >
Ignor dwhite | w | % i &l &

sat Threshold | 20 (gl 3 3 7

a 1+75.00000 | 759.00000 X 605.00000_| 752,00000
413.00000 0 X 58,0000 | 69500000
Score E 970 963 960 537 EE 21
v

®
B | B

Hinh 15.49 Két qua sau khi xir Iy

Ta théy duoc 12 led xanh va vi tri cu thé cua cac led duge khoanh
thanh cac 6 mau do trén hinh.

Ban c6 biét?

Théng thudng code viét bang LabVIEW chdm hon néu so sanh cung
mdt chuong trinh tuong dwong dugc soan bang ma C. Tuy nhién toc do xir
1y chuong trinh phan 16n phu thudc vao viéc tdi vu chuong trinh ma ban viét
hon 14 toc d6 xir Iy ctia ban than chuong trinh d6

15.5 Bai tap
Cau 1: Thyc hanh tao mot tay robot 2 bac tu do véi LabVIEW

Céu 2: Viét mot chuong trinh diéu khién LED véi vi diéu khién ARM véi
LabVIEW
Cau 3: Thyc hién chuong trinh m6 phong mobile robot véi LabVIEW (tim

hiéu thém thong tin tai http:/labview.hocdelam.org dé ti tai liéu mé phong
mobile robot va phan mém can thiét cho cong viéc nay.

Céu 4: Thyc hanh xir 1y anh dém s6 ngén tay chup vao tir camera.
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Tham khao bai 15

[1] TS. Nguyén B4 Hai, KS. Lé Si Toan “Ldp trinh 3D trong LabVIEW”,
Hocdelam Group, 2011.

[2] LabVIEW programming with ARM, National Instrument

[3] Pé tai Tién si, Nguyén Ba Hai, Jee-Hwan Ryu, “Piéu khién mobile
robot tir xa”, 2010, KUT, Han Quoc.

[4] TS. Nguyén Ba Hai, KS. Vii Son, “Tai liéu xt ly anh”, Hocdelam
Group, 2011

[5] TS. Nguyén Ba Hai, KS. Phan Ngoc Trung “Thiét ké mé hinh tdp ldi xe
6 t6”, Chuyén d& 2 - Pé tai Thac ST, PH Su pham K§ thuat Tp.HCM, 2011.

[5] TS. Nguyén Ba Hai, KS. Tran Trung “Thiét ké mé hinh tdp ldi xe xe
tang”, d¢€ tai nghién cuu sinh, Vién Co hoc Vi¢t Nam.

114 H6 tro nhanh: http:/labview.hocdelam.org - labview.help@gmail.com | 098 8868 524




BAI 1: Gi&i thiéu LabVIEW

BAI 16
HO TRO NGUOl HOC

Phan nay cung cdp cho ban cac tién ich gip ban hoc t6t LabVIEW.
Céc tién ich gdm: cac bang nay c6 thé dung dé tra cuu hodc photo dan 1én
nhitng vi tri ma ban hay quan sat.
16.1 Bang phim tit ban phim (Keyboard Shortcuts)

Trong LabVIEW, ban c6 thé sir dung cac phim tit dé nhanh chong
thyuc hién céc thao tac lap trinh.

Keyboard o e
Shortcut Description
Object/Movement
Shift-click Selects multiple objects; adds object to current selection.
Arrow keys Moves selected objects one pixel at a time.
Eg}f-AHOW Moves selected objects several pixels at a time.

Shift-click (drag) Moves selected objects in one axis.
Ctrl-click (drag) Duplicates selected object.

Ctrl-Shift-click Duplicates selected object and moves it in one axis.

(drag)
Shift-resize Resizes selected object while maintaining aspect ratio.
Ctrl-resize Resizes selected object while maintaining center point.

Resizes selected object while maintaining center point and

Ctrl-Shift-resize .
aspect ratio.

Ctrl-drag a Adds more working space to the front panel or block
rectangle diagram.
Ctrl-A Selects all front panel or block diagram items.

Ctrl-Shift-A Performs last alignment operation on objects.

Ctrl-D Performs last distribution operation on objects.
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Double-click
open space

Ctrl-mouse
wheel

Spacebar (drag)

Adds a free label to the front panel or block diagram if
automatic tool selection is enabled.

Scrolls through subdiagrams of a Case, Event, or Stacked
Sequence structure.

Disables preset alignment positions when moving object
labels or captions.

Navigating the LabVIEW Environment

Ctrl-F

Ctrl-Shift-F

Ctrl-G

Ctrl-Shift-G

Ctrl-Tab

Ctrl-Shift-Tab

Ctrl-L
Ctrl-Shift-W

Finds objects or text.

Displays Search Results window or the Find Project Items
dialog box with the previous search results.

Searches for next instance of object or text.
Searches for previous instance of VlIs, object, or text.

Cycles through LabVIEW windows in the order the
windows appear onscreen. (Linux) The order of the
windows depends on the window manager you use.

Cycles the opposite direction through LabVIEW
windows.

Displays the Error List window.

Displays the All Windows dialog box.

Navigating Front Panels and Block Diagrams

Ctrl-E

Ctrl-#

Ctrl-/

Ctrl-T
Ctrl-Shift-N
Ctrl-1

Displays block diagram or front panel window.

Enables or disables grid alignment. On French keyboards,
press the <Ctrl-"> keys. (Mac OS) Press the <Command-
*> keys.

Maximizes and restores window.

Tiles front panel and block diagram windows.
Displays the Navigation window.

Displays the VI Properties dialog box.
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Ctrl-Y Displays the History window.
Navigating the VI Hierarchy Window

Ctrl-D Redraws the VI Hierarchy window.
Ctrl-A Shows all VIs in the VI Hierarchy window.

Displays the subVIs and other nodes that make up the VI

Crl-click VI you select in the VI Hierarchy window.

Finds the next node that matches the search string after

Enter initiating a search by typing in the VI Hierarchy window.
Finds the previous node that matches the search string

Shift-Enter after initiating a search by typing in the VI Hierarchy
window.

Debugging

Ctrl-Down arrow Steps into node.

Ctrl-Right arrow Steps over node.

Ctrl-Up arrow  Steps out of node.

File Operations

Ctrl-N Opens a new, blank VI.
Ctrl-O Opens an existing V1.
Ctrl-W Closes the VL

Ctrl-S Saves the V1.

Ctrl-Shift-S Saves all open files.

Ctrl-P Prints the window.
Ctrl-Q Quits LabVIEW.
Basic Editing

Ctrl-Z Undoes last action.
Ctrl-Shift-Z Redoes last action.
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Ctrl-X Cuts an object.
Ctrl-C Copies an object.
Ctrl-vV Pastes an object.
Help

Displays Context Help window. (Mac OS) Press the

Ctrl-H <Command-Shift-H> keys.

Ctrl-Shift-L Locks Context Help window.
Ctrl-? or <F1>  Displays LabVIEW Help.

Tools and Palettes
Ctrl Switches to next most useful tool.
Shift Switches to Positioning tool.

Ctrl-Shift over Switches to Scrolling tool.

open space
Toggles between two most common tools if automatic
Spacebar .
tool selection is disabled.
Shift-Tab Enables automatic tool selection.
Cycles through four most common tools if you disabled
Tab automatic tool selection by clicking the Automatic Tool
Selection button. Otherwise, enables automatic tool
selection.
Arrow keys Navigates temporary Controls and Functions palettes.
Enter Navigates into a temporary palette.
Esc Navigates out of a temporary palette.

Displays a temporary version of the Tools palette at the

Shift-right-click location of the cursor.

SubVIs

Double-click

subV1 Displays subVI front panel.
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Ctrl-double-click

Displays subVI block diagram and front panel.
subV1

Drag VIicon to
block diagram

Shift-drag VI
icon to block
diagram

Places that VI as a subVI on the block diagram.

Places that VI as a subVI on the block diagram with
constants wired for controls that have non-default values.

Ctrl-right-click

E};:;ls(e?eiigﬁ? Opens front panel of that VI.

from palette

Execution

Ctrl-R Runs the VI.

Ctrl - . Stops the VI, when used while VI is running.
Ctrl-M Changes to run or edit mode.

Ctrl-Run button Recompiles the current VI.

Ctrl-Shift-Run

button Recompiles all VIs in memory.

Moves key focus inside an array or cluster, when used
while VI is running.

Ctrl-Down arrow

Moves key focus outside an array or cluster, when used
while VI is running.

Ctrl-Up arrow

Navigates the controls or indicators according to tabbing

Tab order, when used while VI is running.

Shifi-Tab Navigates backward 'througI'l the controls or indicators,
when used while VI is running.

Wiring

Ctrl-B Deletes all broken wires in a VI.

Esc, right-click,

or click terminal Cancels a wire you started.
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Single-click wire Selects one segment.

Double-click
wire

Triple-click wire
A

Double-click
(while wiring)

Spacebar
Shift-click

Ctrl-click input
on function with
two inputs

Spacebar

Text
Double-click

Triple-click

Ctrl-Right arrow

Ctrl-Left arrow

Home

End

Selects a branch.

Selects entire wire.

While wiring, disables automatic wire routing
temporarily.

Tacks down wire without connecting it.

Toggles automatic wiring while moving objects.

Undoes last point where you set a wire.

Switches the two input wires.

Switches the direction of a wire between horizontal and
vertical.

Selects a single word in a string.
Selects an entire string.

Moves forward in string by one word when using text that
has characters that use single bytes, such as Western
character sets. Moves forward in string by one character
when using text that has characters that use multiple bytes,
such as Asian character sets.

Moves backward in string by one word when using text
that has characters that use single bytes, such as Western
character sets. Moves backward in string by one character
when using text that has characters that use multiple bytes,
such as Asian character sets.

Moves to beginning of current line in string.

Moves to end of current line in string.
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Ctrl-Home

Ctrl-End

Shift-Enter

Esc
Ctrl-Enter
Ctrl-=
Ctrl--
Ctrl-0
Ctrl-1
Ctrl-2
Ctrl-3
Ctrl-4

Moves to beginning of entire string.
Moves to end of entire string.

Adds new items when entering items in enumerated type
controls and constants, ring controls and constants, or
Case structures. In string constants, press the <Shift-
Enter> keys on the keyboard to disable autosizing if it is
enabled. If autosizing is disabled, press the <Shift-Enter>
keys on the keyboard to display a scroll bar in the
constant.

Cancels current edit in a string.

Ends text entry.

Increases the current font size.

Decreases the current font size.

Displays the Font dialog box.

Changes to the Application font in Font dialog box.
Changes to the System font in the Font dialog box.
Changes to the Dialog font in the Font dialog box.

Changes to the current font in the Font dialog box.

16.2 Quy tic vang

Ban ciing c6 thé in 3 quy tic vang va dan vao noi thuong doc dé nhé:

Ban co biét?

Quy Tic Vang Trong LabVIEW

RC> Select, Create, Replace, Change to

Ctrl + H: Tra ciru so’ d6 chan

Search: Tim kiém ham va dé6i twong

Téc gia that sy vui khi nhan dugc cac gop y cua ban doc dé tiép tuc
hoan thién cac tap sach vé LabVIEW. M&i gbp y hay s& nhén lai dugc mot
cubn sach trong lan tai ban t6i ddy. Ban ciing c6 thé cung tham gia viét cac
tap sach tiép theo vé LabVIEW.
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Lién lac v6i tac gia qua: bahai@hcmute.edu.vn. Chic quy ban doc xay
dung duogc cac ung dung hay nhat cia minh v6i LabVIEW.

16.3 Ghi cha
e GHI CHU

Tu Sach Hocdelam Group
CHUC BAN THANH CONG
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TRICH NGANG VE TAC GIA

Tién si Nguyén B4 Hai sinh nim 1983, tt
nghi¢p Pai hoc Nganh Co khi Bong luc-DH Su
pham K¥ thuat Tp.HCM, Thac si va Tién si chuyén
nganh Biorbotics (Robot sinh hgc) tai phong thi
nghi¢ém Biorobotics, truong PH Cong nghé va Giao
duc Han Qudc.

Hién tai ong dang giang day tai PH Su pham K¥ thuat Tp.HCM vdi
vai tro trudng phong thi nghiém Co dién tr O t6.

Chuyén mon cta 6ng gdm: Thu thap dir liéu va diéu khién thiét bi,
diéu khién phuong tién tir xa c6 phan hdi luc, giao dién giira ngudi va may
(HMI), m6 phong va diéu khién hé théng. Ong da c6 4 phat minh sang ché
dugc cap bang tai Han Qudc, nhiéu cong trinh cong bo tai hiép hoi ky su
dién-dién tir Hoa Ky (IEEE), FISITA, Tap chi 6 to quoc té IJAT, vv. Hién
tai ong truc tiép huéng dan va tu van cho nhiéu dé tai Tién si va Thac si
trong nganh K¥ thuat cho cac trudng dai hoc trong va ngoai nuéc. Pong
thoi, tham gia binh duyét (review) tai cac hiép hoi k¥ thuat quc té.

La ngudi da sang lap nhom Hocdelam Group va cung Hocdelam da to
chtrc hang tram khoéa hoc cho k¥ su, giang vién va sinh vién céac truong Dai
hoc, Cao déng, THCN, va doanh nghi¢p nudc ngoai cling nhu trong nude
nhu Fujikura, Memsonics, Truong Hai (THACO), Quatest3, PH BK
TP.HCM, PH GTVT Ha Noi, Cb CP Ba Ria Viing Tau, Trung cip nghé
Binh Thuan, vv. Tir 2010, Ong thiét ké chuong trinh khéa hoc 1 d6 la, 6ng
da ciing nhém Hocdelam gitip hon 400 cé nhén tiép can duge voi kién thirc
vé: thu thap dir liéu, diéu khién thiét bi, truc quan hoéa viéc hoc k¥ thuat,
nang cao nang lyc tim kiém tai nguyén Internet, ty hoc hiéu qua, ky ning
mém trong hoc tip va nghién ctru, xdy dung du 4n trong ky thuat, vv.
Chuong trinh nay ciing da dugc gi6i thiéu qua cic Bao va Dai truyén hinh
trong ca nudc.

Sau nhiéu nam tim hiéu va st dung LabVIEW, 6ng da thuc hién va
déng thyc hién thanh cong hon 40 dy an stir dung LabVIEW trong gido duc,
cong nghiép, y sinh, co dién ti, vat 1y, tw dong hoa va 6 t6. Tu van cho
nhiéu truong DH xay dung va khai thac cac phong thi nghiém hiéu qua. Tép
sach LabVIEW cin ban nay ra doi nhdam phan nio hd tro ngudi yéu thich
LabVIEW bét dau hanh trinh hoc tap va lam chu LabVIEW mot cach don
gian va dé dang nhat.
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HINH ANH MOT SO SAN PHAM SU’ DUNG LabVIEW

Lién hé mua cac tip sach tiép theo tai:
Phong TN Co dién tir O t6 — Khoa Cong Nghé K¥ thuat O t6
DPH Su pham K§ thuat Tp.HCM. S6 01-V$ Vian Ngan-Thu Birc-Tp.HCM
Hotline: 098 8868 524 | Email: supports@hocdelam.org
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