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TOM TAT

Card do lworng diéu khién va giao tiép véi LabVIEW ctia hdng NI (National Instruments) dang dwoc st dung
rdt rong rdi trén Thé gidi. V&i chike ndng két néi cdc thiét bi ngoai vi va mdy tinh, ddc biét dwoc ttng dung
phd bién trong cdc linh vwe do lwong gidm sdt, diéu khién robot va cdc hé co dién tir... Tuy nhién viéc nghién
ctru, phdt trién va trng dung cdc logi card NI nay & cdc Truwdng Dai hoc, cdc Vién nghién civru & Viét Nam con
han ché do gid thanh rdt dat va phdn mém Labview yéu cdu phdi cé bdn quyén. Bai bdo dé xudt gidi phdp st
dung dong vi diéu khién Arduino dé thay thé, dwoc cho la phtt hop trong cong tdc nghién ctru thiét ké, phdt
trién d6i vai cdc bai todn do lwong va diéu khién giao tiép véi LabVIEW. Két qud nghién citu cho phép ting
dung Arduino dé thay thé cho mét sé loai Card NI co bdn ctia hdng trong cdc bai todn vé do lwong, gidm sdt

va diéu khién bang mdy tinh.

Tir khoa: Card NI, phan mém LabVIEW, Vi diéu khién Arduino, Arduino va PC

1. Patvan dé

LabVIEW (viét tit cta Laboratory Virtual
Instrumentation Engineering Workbench) la méi
trwong ngbn ngir d6 hoa, hiéu qua trong viéc giao
tiép da kénh gitra con ngudi, thuét todn va cac thiét
bi. LabVIEW hd tro cac ki sw, nha khoa hoc...xay
dung cac thuat todn mot cach nhanh, gon, sang tao,
dé hiéu nho cac khdi hinh anh c6 tinh goi nhé va
cach thirc hoat dong theo kiéu dong dir liéu (data
flow) Ian lwot tir trdi qua phai. Cac thuit todn nay
sau d6 duoc ap dung 1én cic mach dién va co ciu
chap hanh thwc nho vao viéc két ndi hé thong that
vGi LabVIEW thong qua nhiéu chuén giao tiép nhw
chuin giao ti€p RS232 (giao ti€p qua cdng COM),
chuan USB, chuan giao tiép mang TCP/IP, UDP,
chuin GPIB,...Viviy LabVIEW la mdt ngdén ngir giao
tiép da kénh. LabVIEW hé tro hau hét cac hé diéu
hanh (Windows 2000, XP, Vista, Windows7),
Linux, MacOS, Window Mobile, Window
Embedded.

Cac &ng dung cia LabVIEW: (Wolfgang Georgi,
Ergun Metin, 2006).

LabVIEW la mdt ng6n ngit 1ap trinh véi khai

niém hoan toan khac so vé&i cac ngbn ngir 1ap trinh
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truyén théng nhw C, Pascal. Bang cich dién dat cd
phap thong qua cic hinh anh trwc quan trong moi
trwedng soan thao, LabVIEW dworc goi véi tén khac
13 1ap trinh G (viét tit ctia Graphical). LabVIEW
dwoc st dung trong cac linh vue do lwong, tw dong
hoa, co dién tlt, robotics, vat ly, toan hoc, 6t0...

LabVIEW gitip két noi bat ky cam bién, bat ky
co ciu chap hanh nao véi PC: Cac tin hiéu do dwoc
voi Labview gdm: nhiét dg, strc cang, do rung, am
thanh, dién ap, dong dién, tin s6, anh sang, dién tro,
xung, thoi gian, tin hiéu s6, hinh anh, t6c do ...

LabVIEW c6 thé dwoc st dung dé xir ly cac kiéu
dit liéu nhw tin hiéu twong tw (analog), tin hiéu s
(digital), hinh anh (vision), am thanh (audio),...v&i
tinh nang phan tich manh mé. Labview c6 hon 500
chirc ning 1ap san dé trich xuat thong tin tir dir liéu
thu nhan dworc, phan tich cac phép do va xtr ly tin
hiéu. Cac chilrc ndng phan tich tan s6, phat tin hiéu,
toan hoc, chinh ly duwong cong, phép noéi suy. M6
phong va xtr Iy cac tin hiéu thu nhan dwoc dé€ phuc
vu cho muc dich nghién clru ma ngwoi 1ap trinh
mong muon.

Chtrc nang hién thi: xay dwng giao dién nguoi
dung mot cach nhanh chong va thim m§ hon nhiéu
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so voi cac ngdn ngilt khac nhw Visual Basic, Matlab
...hién thi dir liéu bao gom cac chirc nang tao bao
cao va quan ly dir liéu. Cac tién ich vé biéu d6 va do
thi cling céng cu truc quan 2D,3D cai san. Thém vao
d6 ta c6 thé xem va diéu khién Vis théng qua
Internet bang LabVIEW. D&i véi viéc tao bao co, NI
cung cap mot sd tly chon nhw cong cu tao tai liéu,
bao cao dang HTML, bao cao dang Word/Excel va
bao cdo twong tac vai NI DIA.

Chirc ndng diéu khién: LabVIEW tich hop nhiéu
cOng cu va tinh nang gitp ky sw diéu khién tw dong
dé dang thuc hién cac bai toan vé diéu khién. Cho
phép thuc hién cac thuat toan diéu khién nhw PID,
Logic m¢& (Fuzzy) mot cach nhanh chéng théng qua
cac chirc ning tich hop san trong LabVIEW. Cho
phép két hop v&i nhiéu ngdn ngir truyén théng nhw
C, C++.

LabVIEW hd tro cac giao thirc giao ti€p khac
nhau nhw RS232, RS485, TCP/IP, PCI, USB,
Erthernet.

Hién nay cong tac dao tao str dung LabVIEW &
cac treong Pai hoc ki thuat & nwére ta con han ché.
Mot phan nguyén nhan la nhirng thiét bi, Card giao
tiép diéu khién chuyén dung cia LabVIEW c6 gia
dat, chua dwoc cac Truomg quan tAm dau tw dong
b6 ca vé thiét bi 1an phan mém. Mat thiét bi duoc
cho la c6 gia thanh hop Iy NI MyRIO-1900 ctia hang
NI gi6i thiéu nhdm hd tro cong tac nghién ciru cho
sinh vién va giang vién Pai hoc cling c6 gia ca chuc
triéu déong. Mat khac phan mém LabVIEW chinh
hang c6 ban quyén c6 gia thanh cling rat dat. Trong
khi d6 cong tac dio tao & cac truong van cb thoéi
quen dung cac phan mém mién phi, phan mém
crack va khéng c6 ban quyén... Nhirng bat cip trén
sé& khong con 1a van dé nan giai voi dé xuit img
dung VDK Arduino dé thay thé. Viéc rng dung cac
dong vi diéu khién Arduino dé giao ti€p truyén
thong véi LabVIEW dé thuwce hién cic bai todn vé do
lwomg va diéu khién bang may tinh s& khac phuc
dwoc nhirng khé khan trén va dic biét rat nhanh
chéng va thuén loi khi xay dung, trién khai nhirng
dw an.

Vi diéu khién Arduino hién nay dwoc cong
ddéng nghién ctru va sinh vién & cac Trwong Pai hoc,
cao dang st dung kha phé bién do nhiéu wu diém.
Véi dic diém 1a gia thanh ré, phAn mém c6 ban
quyén ctia hing dwoc cung cAp mién phi, dwoc cap
nhat thwong xuyén va ngén ngir 1ap trinh don gian,
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dé hiéu. Phin mém dwoc hing phat trién nhiéu (rng
dung thuc t& rat co ban, dé hiéu va c6 hwong dan
twdng minh, dic biét kha niang hd tro ngwoi hoc tw
nghién cru va phat trién cic dw an, cac y twong
thuwc té. Mot tién ich khac ciing 1a wu diém khi dung
Arduino so véi cac dong VDK khac 1a ngwoi hoc
khong can phai lam mach. Bo mach Arduino rat da
dang day du cac tinh nang cia nguoi dung VDK cin
cO: nhw cac cong In/Out Digital/Analog, cac cOng
thu phat xung toc dd cao, PWM, két ndi truyén
thong voi PC rat don gian qua cong USB ... va mot
wu diém khac nira 1a cac phdn mém nhw Matlab,
LabView hién nay hd tro- mién phi Driver cho tat ca
cac dong VKD Arduino nay.

Vi viy bai bao dé xuat nghién ctru VDK Arduino
dé giao tiép voi LabVIEW thay thé Card NI, &ng
dung cho bai toan do lwong va diéu khién bang may
tinh. K&t qua nghién ctru khang dinh viéc thay thé
Card LabVIEW cho céic &ng dung do lwong diéu
khién bang may tinh l1a hoan toan kha thi. Pic biét
thich hop cho cong tac giang day, nghién ctru trong
cac Vién, cac Trwong Pai hoc vai chi phi thap. Pong
thoi cung cAp mot giai phap don gian, dé thuc hién,
dam bao cac yéu ciu vé céng nghé, ky thuit, tinh
hién dai trong cac bai toan do lwong, diéu khién
giam sat bang may tinh.

2. Vi diéu khién Arduino va truyén thong trong
moi trrong Matlab

2.1. Vi diéu khién Arduino (http://Arduino.vn)

- Hién nay trén thi trwomg cé nhiéu phién ban
VDK Arduino nhw Arduino Uno R3, Arduino
Mega2560, Arduino Nano, Arduino Pro Mino,
Arduino Lenadro, Arduino Industrial... dw6i day
gidi thiéu phién ban Arduino Uno R3(hinh 1) dwoc
str dung dé giao tiép v&i Matlab.

- Arduino Uno R3 1a mét board mach vi diéu
khién dwoc phét trién bdi Arduino.cc, voi nén tang
dién tr md ngudén m¢& chu yéu dua trén vi diéu
khién AVR Atmega328P. Phién ban hién tai cta
Arduino Uno R3 di kém véi giao dién USB, 6 chan
dau vao analog, 14 c6ng s6 1/0 dwoc str dung dé két
ndi vai cac thiét bi ngoai vi. Trong d6 ¢6 14 cdng1/0
va 6 chan dau ra PWM . Arduino Uno R3 dwoc két
ndi truec ti€p vai PC thong qua USB dé giao tiép vai
phan mém lap trinh IDE, twong thich véi Windows
dé str dung va thich hop véi cac ngdn ngir 14p trinh
nhw C va C ++ dworc st dung trong IDE. Ngoai USB,
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nguoi dung c6 thé dung nguodn dién ngoai dé cip
nguon cho bo mach.

Hinh 1. Bo mach Arduino va cdp giao tiép USB
Mot sO théng so ki thuét co ban ctia Arduino UNO
R3:

- Chip ATMEGA328P-PU

- Nguon Cap: 7-12V

- 14 Chan Digital I/0 (6 chan PWM)
- 6 Chan Analog Inputs

- 32k Flash Memory

- 16Mhz Clock Speed

- SRAM 2 KB

- EEPROM 1KB

2.2. LabVIEW va truyén thong giita VDK
Arduino v&i LabVIEW (Pang Van Chi & nnk 2021)

LabVIEW 1a mot mdi trweong 14p trinh d6 hoa
dé tao cic ng dung vdi giao dién ngwdi dung
chuyén nghiép mot cach nhanh chéng va hiéu qua.
Ngay nay c6 hang triéu k§ sw, nha khoa hoc str dung
LabVIEW dé phat trién cac Gng dung do lwong,
kiém thtt, va diéu khién bang cach str dung cac biéu
twong truc quan va diy ndi tin hiéu. Ngoai ra,
LabVIEW c6 thé dwoc mé rong cho nhiéu nén tang
phan cirng va hé diéu hanh khac nhau. Trong thuc
té, nén tang LabVIEW c6 kha nang tich hop véi
hang nghin thiét bi phan cing va cung cip hang
tram thw vién duoc xay dung san dé phan tich nang
cao va hién thi dir liéu gitp tao ra céc thiét bi do cé
thé tly chinh theo nhu ciu ctia minh.

Chuong trinh LabVIEW m6 phong giao dién va
hoat dong cda cic thiét bi thuc, nhw dao dong ky va
thiét bi do da nang, chwong trinh LabVIEW dwoc
goi 1a thiét bi do (Virtual Instrument), thuwdong goi
tat1a VI. VI c6 Front Panel va Block Diagram, Front
Panel 1a giao dién nguwoi dung va Block Diagram la
chwong trinh phia sau giao dién ngudi dung. Sau
khi xay dwng Front Panel, thém ma (code) dé€ diéu
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khién cac d6i twong trén Front Panel bang cach st
dung cac hinh d6 hoa dai dién cho cdc ham. Ma trén
Block Diagram la ma dang d6 hoa, thwong dwoc
biét dén 1a G code (ma G) hodc Block Diagram code.

LabVIEW st dung lap trinh d6 hoa dang dong
chay dir liéu, dong chay cia dirliéu qua cac ntt trén
Block Diagram xac dinh trinh ty thyc hién chwong
trinh. Lap trinh d6 hoa va thuc thi dang dong chay
dirliéu l1a hai dac tinh chinh lam cho LabVIEW khéc
v&i hau hét ngdn ngir 1ap trinh da dung khac.

Dé két néi va lam viéc véi Arduino, trén
LabVIEW cén c6 1 bd Vs cia Arduino. Théng qua
bd Vs, LabVIEW c6 thé 14y dir liéu tir cac chan
Arduino va xtr ly, diéu khién hodc hién thi két qua
trén man hinh may tinh. Do sy phé bién va chuin
héa ctia Arduino nén bo VIs da dwoc pho bién rong
rai, khong cin ngwoi str dung phai tw 14p trinh. Véi
bd VIs thi chi can thiét ké giao dién va moi viéc da
c6 LabView xtr ly. Hién nay c6 2 chuén: LIFA va
LINX, trong d6 chuin LIFA duwoc str dung phd bién
hon ca, mang lai nhiéu tién ich, dwoc cai dat theo
cac buérc sau:

+ Budc 1: Cai dat VI Package Manager (VIPM)
- day la phin mém quan ly ciing nhu gitp
download cac goi VI cia LabVIEW.

+ Bwére 2: Sau khi cai dat xong, vao VIPM va tim
giao dién Arduino cho LabVIEW véi tir khéa
“LabVIEW Interface for Arduino”. Sau dé cai dat
LabVIEW Interface for Arduino cho LabVIEW, lvu
y phai dung phién ban cta LabVIEW.

+ Buwdc 3: Két ndi Arduino véi mdy tinh qua
cong USB.

+ Bwéc 4: Nap ma nguon cho Arduino dé c6 thé
giao tiép véi LabVIEW. Tim dén <LabVIEW> 1a noi
chtra thw muc LabVIEW sau khi cai dat.

+ Buwéc 5: Chon vilib\LabVIEW interface for
Arduino\Firmware Kich dup vao LIFA_Base. Trinh
dich IDE Arduino sé tw hién thi.

+ Buoc 6: Chon dung Board va Serial Port sau
d6 kich vao Upload d€ nap vao Arduino. Khi cé
thong bao Done uploading la da nap thanh cong va
da c6 thé 1am viéc véi Arduino trén LabVIEW.

2.3.Khoi INIT va thiét 1ap tham s6 truyén thong
trén LabVIEW véi Arduino

- Khai INIT: D€ thiét 14p giao dién LabVIEW véi
Arduino (hinh 2)
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Context Help

Init
[LabVIEW Interface for Arduino.Ivlib:Init.vi]

VISA resource Arduino Resource
Baud Rate (115200)

Board Type (Uno)

Bytes Per Packet (15)
Connection Type (USB/Serial)

ermorin

o e1ror out

]

Hinh 2. Khéi INIT thiét ldp giao dién LabVIEW cho
Arduino

Khéi Init c6 nhiéu chdn ra, dé thiét ldp cho viéc két
néi ta chi quan tdm t&i mgt vai chdn nhw sau:

+ Chén VISA resource la chan thiét 14p cong
COM @é giao tiép giira LabVIEW va Arduino.

+ Chan Baud Rate 1a chan thiét 14p t6c do baud:
téc dd baud la 115200 d6i véi Arduino Uno, 149600
déi véi cac dong Arduino khéac.

+ Chan Board Type 1a chan dé chon loai Arduino
dé 1am viéc: c6 3 loai Arduino dwoc hd tro 1a: Uno,
Mega 2560 va Dimuelanove/Atmega 328.

+ Chan Connection Type la chin lwa chon kiéu
két ndi: qua USB, XBEE hodc Bluetooth.

+ ChAn Arduino Resource dé két noi vdi cac khoi
khac.
Mot khéi dworc chia lam 2 ddy chdn di liéu.

+ Cac chin nam bén trai cia khdi 12 cac chan
dwa dir liéu vao hoic la cic thiét lap ban dau cia tin
hiéu. Cac chan bén phai la cac chan dwa dir liéu ra
hodc cic thanh phin cua tin hiéu da tach dworc khi
qua khéi.

Déthiét Idp bdt ky chdn nao ctiia mét khéi ta lam nhw
sau:

+ Pwa con tro chudt téi chin can thiét 14p sao
cho con tré chudt tré thanh Wiring tool (hodc c6
thé dung Tool Palette).

+ Click Chuot phai, sau d6 tré chudt vao Create
chon kiéu thiét 1ap. C6 3 kiéu thiét 14p: Constant
(hdng s8), Control (diéu khién), Indicator (hién thi)
tiy vao muc dich dé lwa chon phu hop.

+ Chan Arduino Resource ciia khéi nay néi véi
chan Arduino Resource cuia khéi khac.

+ Chéan error out ctia khoi trwedre thi ndi véi error
in cia khdi lién sau.

+ D0oi voi cac khoi con lai thiét 1ap twong tw
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3. Thiét ké xdy dwng bai toan do lwong diéu
khién trén mé hinh thir nghiém (DPang Vin Chi,
2017).

M hinh c6 tinh chét thir nghiém truyén thong
giira giao dién LabVIEW v&i VDK Arduino, cin phai
dam bao chirc nang do lwong, gidm sat va diéu
khién. Vi vay bai toan dwoc chon la str dung cam
bién quang tr&r dé do cwong dd anh ang (hay do
roi), ng dung trong cac bai toan diéu khién tw
dong bat/tat den hoic didu chinh tw dong do sang
den trong thuec té.

3.1. Tinh chon thiét bi xiy dwng mo hinh

Vi diéu khién Arduino: hinh dnh va thong s6 ky
thuat nhw hinh 1

Module cam bién quang tré: (hinh 3) module
quang tré giao ti€p véi Arduino 1a CDS c6 tich hop
san Op-amp (LM393) va bién tré so sdnh mitc tin
hiéu gitip cho viéc nhan biét tin hiéu tré nén dé
dang, Cam bién 4nh sing nay thwong dung dé nhin
biét, bat tit thiét bi theo cwdomg d6 anh sang moi
trwdng, hinh 4.

Hinh 3. Module cdm bién quang tré

o

G

Hinh 4. Quang tré CDS
IC LM393 dwgrc tich hop nhiéu tinh ndng pht hop
dé st dung lam bd so sanh. IC chira hai op-amp
(operational amplifier) so sanh do chinh xac cao
riéng biét c6 thé hoat dong tir nguodn dién don hodc
kép. M6t tinh nang khac la dai dién 4p cung cip
rong nén cé thé str dung IC trong nhiéu ng dung
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khac nhau. IC nay yéu ciu dong dién hoat d6ng thap
do d6 rat ly twong dé str dung trong cac thiét bi di
dong va hoat dong bang pin. Hé thong logic dau ra
c6 thé duogc str dung trong cadc mach ki thuét sé.
Dong dién dau ra t6i da ctia IC la 20mA du dé diéu
khién céc transistor va hé thong logic, thiét bi logic
va vi diéu khién. C6 thé diéu chinh chiét 4p dé thay
d6i mirc phat hién cudorng d6 anh sang.

3.2. Thiét ké xdy dwng mo hinh
+ Sor d6 két noi thiét bi: So d6 dé xuit nhw hinh 5

Hinh 5. So d6 két néi Arduino véi mé dun quang
CDS va Led diéu khién

3.3. Lap trinh do lwong, diéu khién, giam sat va
truyén thong trong LabVIEW, hinh 6

-

Hinh 6. Giao dién Idp trinh trong méi truong
LabVIEW

3.4. Cac két qua chay thir nghiém trén mo hinh
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Hinh 8. Giao dién diéu khién - gidm sdt LabVIEW

4, Két luan:

- Viéc nghién cru &ng dung vi diéu khién
Arduino dé giao tiép véi giao dién LabVIEW cho bai
toan diéu khién va gidm sat cwong do anh sang da
dap rng duoc cac yéu ciu vé ky thuat va muc tiéu
datra.

- Cac tac gia da thuwc hién viéc khao sat tinh
chon thiét bi, xdy dung mo hinh, 14p trinh diéu
khién, 1ap trinh truyén théng, xay dung giao dién
giam sat trén LabVIEW va chay thir két noi véi cac
thiét bi ngoai vi. Bwérc dau cho két qua kha quan, hé
théng chay 6n dinh, dap (rng cic yéu ciu cong nghé
datra.

- M6 hinh x4y dwng c6 tinh chat thir nghiém, st
dung cac sensor va thiét bi c6 gia thanh thap, do
chinh x4c va chit lwgng con han ché. bé xuit tiép
tuc danh gia do chinh xac, tinh 6n dinh va bén virng
cia hé thong khi str dung cac cdm bién chuyén
dung , c6 do chinh xac cao lam viéc trong moi
treong cong nghiép.

- V&i két qua nghién clru budc dau nay, viéc
g dung cac dong VDK Arduino dé thay thé cac
Card do lwong diéu khién chuyén dung caa
LabVIEW dé thuwc hién cic bai toan trong do lwong
- diéu khién - gidm sat bang may tinh 12 hoan toan
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kha thi. Giai phap c6 gia thanh thap, ddm bao day

du cic yéu cau vé ky thuat va cong nghé cho cac bai

toan vé do lwong - diéu khién - giam sat. Trong cac

Truwong Pai hoc cach tiép cin trén 1a phu hop cho

cbng tac gidng day va dao tao ly thuyét vi chi phi

thap. O' cac Vién nghién ctru phit hop cong tac
nghién ctru Khoa hoc va trién khai (rng dung thuc
té san xuit.

- Téc @6 14y mau t8i da clia hau hét cac dong
Arduino 1a 10kHz, trong khi mach Arduino vé
ban chit chi c6 1 ADC. Do viy véi cac rng dung
yéu cau doc va xtr ly cing ldc nhiéu cong Analog
thi cin chi y dén van dé nay.

DPang Van Chi: Bé xuit y twong, nghién ciru tong
quan co s& ly thuyét, xdy dung thuét toan va lap
trinh diéu khién gidm sat trén LabVIEW.

bao Hiéu: Thiét ké giao dién, xdy dwung mé hinh

U6ng Quang Tuyén: Chay thir nghiém, soan thao va
bién tap bai bao.
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NGHIEN CU*U GIAI PHAP HO TRQ' DOC GIA TRI THONG SO NGUON
PIEN TRONG TRAM 35/6KV

U6ng Quang Tuyén 1, Nguyén Dirc Tan2
1 Khoa Co - Dién, Trwong DH M6 - Pia chdt, Viét Nam, uongquangtuyen@humg.edu.vn;
2Céng ty than Mao Khé, Tdp doan Than Khodng sdn Viét Nam

TOM TAT

Bai viét trinh bay két qud nghién ciru gidi phdp hé tro nhédn vién trwc tram bién dp trong céng tdc ghi sé liéu
vé cdc dai lwong dién dp, dong dién va céng sudt phu tdi ctia tram bién dp. Gidi phdp ctia nhém tdc gid bao
gom: thiét ké phdn mém cai ddt trén mdy tinh va thiét bi thu thdp cdc thong sé ctia ngudn dién tai tram bién
dp 35kV. Thiét bi thu thdp cdc gid tri dwoc ldp ddt trong ti dién cia tram, doc cdc théng s6 ctia ngudn va givi
dir lidu t&i mdy tinh v&i céng nghé truyén dir liéu bluetooth BLE 4.0. Phdn mém trén mdy tinh ghi nhdn lai
cdc dir liéu nay va hién thi theo dang bdng va do thi phu tdi.

Tir khéa: Thong s6 co ban, dién ap, dong dién, nhiét dg, bluetooth

bién ap déu dwoc giam st va theo doi thong qua hé
thong SCADA.

Cac thong s6 nay déu dwoc cip nhit tai phong
diéu khién trung tim bédi hé théng bao cdo. Tuy
nhién khong phai lic nao ciing tao cac bao cdo tir

1. Mé dau
Hién nay trén thé gi¢i va trong nuwéec, cac thiét bi
trong diy chuyén san xudt, cic thiét bi trong tram
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