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APPLYING ARDUINO AND LABVIEW PLATFORM IN AUTOMOTIVE
ENGINE DATA ACQUISITION
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Ngay toa sogn nhdn bai 27/11/2018, ngay phan bién danh gia 24/12/2018, ngay chap nhdn ding 15/01/2019
TOM TAT
~ Cugc cach mang cdng nghiép 4.0 va cong nghé diéu khién thdng minh qua may tinh sé dan
den vigc dieu khién 6 t6 thong qua may tinh ngay cang phat trién mgnh. Viéce dieu khién xe bang
may tinh sé giup con nguoi giam bét durgc thao tac khi vdn hanh, dong thoi viéc xu Ii cac su co
Xay ra ciing chinh xac va nhanh hon. Dé lam dwoc diéu do thi viéc thu thdp dir lieu ter dong co
ve may tinh la rat quan trong, sau dé nhiing tin hi¢u nay sé duoc dung dé xu i va thyc thi ménh
lénh ciia ngueoi diéu khién va muc dich cudi cung la givp dong co hoat dong on dinh theo mong
MUON Ciia chiing ta. Dé tai nay sé ing dung phan mém LabVIEW va Arduino dé xay ding thiét
bi thu thap diz liéu trén dong co Toyota Yaris 2SZ-FE phuc vu cho nhu cau giang day, hoc tdp
va nghién cuiu cua sinh vién.
Tirkhoa: Hé thong diéu khién; thu thap diz liéu; diéu khién bang may tinh; LabVIEW; Arduino;
cdam bién; co cau chap hanh.

ABSTRACT

The 4.0 industrial revolution and computer-controlled intelligent technology will lead to
the development of controlling automobiles through computers. Controlling the car by
computer will help people reduce working while operating, and the treatment of the incident in
the street is also accurate and faster. To do this, it is important to collect data from the
automotive to the computer, then these signals will be used to process and execute the
command of the operator and the ultimate goal is to keep the engine working stable according
to all conditions. This project will use LabVIEW and Arduino software to build a data
acquisition device on the Toyota Yaris 2SZ-FE engine for serving of teaching, learning and
research of students.

Keywords: Control system; data acquisition; computer control; LabVIEW; Arduino; sensor;
actuators.

1. GIOI THIEU VE BE TAI trong thu thgp dé ligu trén 6 t6” véi mong

mudn tao ra mot mé hinh c6 thé &p dung vao

Véi muc tiéu 1a tao diéu kién cho nguoi
hoc dugc d& dang tiép can voi thiét bi moi
trong hoc tap, va rén luyén ki nang kiém tra,
chan doan, thu thap thdng tin theo hudng tng
dung cdng nghé théng tin vao chuyén nganh
0 t6.

Xuat phat tir nhu cau thuc té trén, tac
gia nghién ctu quyét dinh thyc hién dé tai
“Ung dung nén ting Arduino va LabVIEW

giang day ngay hoc phan ma minh dang d¢am
trach.

San pham dé tai sau khi hoan thanh s&
cung cap cho ngudi hoc md hinh thu thap di
liéu va diéu khién tr may tinh céc di liéu
hoat dong cua dong co. Qua d6 ngudi hoc
tiép can nhanh va tng dung tét vao cac bai
thuc hanh va trong nghién ctu khoa hoc.
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2. THIET KE THIET Bl THU THAP
DU LIEU VA PIEU KHIEN

2.1 So lrge vé dong co Toyota Yaris 2SZ —
FE va phwong phap thu thap dir li¢u

bong co trén xe Toyota Yaris str dung
loai dong co xang, 4 ky, 4 xylanh thiang hang.
Hé thng danh lira sém dién tir (Electronic
Spark Advance - ESA) su dung bobine don.
Hé théng phun xang dién tu (Electronic Fuel
Injection - EFI). [1]

Ta thuc hién thu thap tin hiéu tir cac cam
bién: nhiét do nude lam mat, nhiét do khi nap,
vi tri budm ga, cam bién luu luong khi nap,
lay tin hi¢u IGT dé do thoi gian ngdm dién ctia
bobine va téc do dong co, ldy tin hiéu tir mot
chan #10 hodc #20 trén mdi kim phun vé ECU
dong co dé do thoi gian ma kim phun nhién
liéu v&i mdi chu ky ctia may. [2]

Thu thép tin hiéu cam bién vi tri ban dap
ga la tin hiéu kép loai tuyén tinh.

2.2 Thiét ké phan cing thu thap dir ligu

» St dung board Arduino dé thu thap dir
li¢u tir cac h¢ thong trén dong co:

Hinh 1. Hinh vé md phong mach dién tong thé

Tin hiéu ananlog cua cac cam bién vi tri
ban dap ga s6 1 (VPA) va 2 (VPA2), cam bién
nhiét d6 khi nap (THA), cam bién nhiét do
nuéc 1am méat (THW), cam bién khdi lugng
khi nap (VG), cam bién vi tri buém ga (VTA)
dugc thu thap vé ECU qua mot con dién tro
1,5 KQ vé chan analog A0, A1, A2, A3, A4,
Ab5 trén board Arduino. [3]

» Thiét ké co ché 6n dinh tin hiéu dau vao
va bao v¢é tin hiéu cam bién khoi cac xung
nhiéu:

R1
 E—

k.
Ananiog signal from sensor j—Cl
A

Hinh 2. So do thuc té mach trich tin hiéu
analog tzr cam bien veé board Arduino.

Tin hiéu tir cam bién trén dong co dugc
dua qua bd loc thong thap gom R1 va C1 giup
loc cac tin hiéu xung gai cao tang, dong thoi
dugc ghim ap béi diode zener 5V giup bao vé¢
tin hiéu cam bién khéi cac dién ap cao. Téng
trd khang cua mach trich tin hi¢u analog tur
cam bién trén dong co rat 1én nén phan cling
thu thap dit liéu chi dong vai trd nhu thiét bi
do va loc tin hiéu. Thyc nghiém cho thdy hoan
toan khong gy anh huong dén cac thong sb
lam viéc cia dong co.

Tin hiéu goéc ngdm danh Ita va toc do
dong co dugce ldy tir chan tin hiéu IGT tir ECU
xubng bobine théng qua mot con dién trd
1,5KQ vé chan digital 2 trén board Arduino.

Tin hiéu thoi gian phun duoc ldy tir chan
tin hiéu #10 hoac #20 hoac #30 hoac #40 sau

mot trong bdn kim phun qua dién trg 10KQ vé
chan digital 3 trén board Arduino. [2]

> Su dung board Arduino va IC DAC MCP
4921 dé gia tjn hiél} cua cam bién vi tri
ban dap ga di€u khién dong co:

Hinh 3. Mach in thiét ké trén Proteus diéu
khién va thu thdp dzz li¢u
Tin hi¢u analog gia tin hi€u cam bién vi
tri ban dap ga (VPA) dugc thu thap tir chan tin
hiéu s6 8 trén Microchip MCP 4921 thi I
duoc dua vao chan A0 board Arduino.
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Tin hiéu analog gia tin hi€u cam bién vi
tri ban dap ga (VPA2) duoc thu thap tir chan
tin hiéu s6 8 trén Microchip MCP 4921 thi IT
duogc dua vao chan A1l board Arduino. [3]
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Hinh 4. Mach thiét ké 3D trén Proteus cling
2 chip DAC MCP4921

Chan s6 1 va sb 6 cta ca hai MCP 4921
ndi v6i nhau va ndi véi chan 5V board
Arduino. Chan s6 2 MCP 4921 tha I ndi véi
chan ra s6 10 board Arduino dé nhan xung
diéu chinh. Chéan s6 2 MCP 4921 tha I nbi
v6i chan ra s6 9 board Arduino dé nhan xung
diéu chinh. Chan sb 3 cua ca hai MCP 4921
ndi v6i nhau va ndi vé chan ra 13 board
Arduino. Chan sd 4 cua ca hai MCP 4921 nbi
v&inhau va ndi v6i chan ra 11 board Arduino.
Chan sb 5 va 7 ctia ca hai MCP 4921 ndi véi
nhau va ndi vé chan GND board Arduino.
Chan s6 8 MCP 4921 thtr I dua tin hiéu di diéu
khién gia tin hiéu chan VPA ctia cim bién ban
dap ga trén ECU dong co. Chan s 8 MCP
4921 thir 11 dwa tin hiéu di diéu khién gia tin
hiéu chan VPA2 ciia cam bién ban dap ga trén
ECU dong co. [3]

> Thiét ké mach OR dé ghép ndi va béo vé
cam bién ban dap ga:
A
L[]

An—17 A
A+B
Be—1| B A+B
(a)
{b)

|z ||~ |=
Tl | |=

(€) (d)

Hinh 6. Mach “OR” thiét ke trén mod hmh that

Mbi mach OR gom 2 diode va 1 dién tro
1KQ. Mbi dau Anode cua dibt duoc ndi véi
tin hi¢u di diéu khién. Hai dau Cathode ctia
diode duoc ndi v6i nhau va ndi véi mot dau
ctia dién tré va ndi xudng mass.

Hinh 7. Thiét ké hdp bg thu thap va diéu
khién dong co

&

Hinh 8. Thiét ké bén ngoai hép diéu khién

2.3 Thiét ké phan mém giao tiép thu thap
dir ligu va dieu khien tir may tinh trén
nen tang Arduino va LabVIEW

» Lap trinh Arduino

Arduino sau khi thu thap dix liéu qua cac
chan trén board Arduino s& gui dir liéu qua
gIaC ndi USB type B tren Arduino cta mot
dau cap ndi dén dau ndi con lai USB type A
trén may tinh. [3]

TX (Computer) RX(Arduino)

RX (Computer) TX(Arduino)

Input buffer
Ouput buffer

Ouput buffer
Input buffer

Hinh 9. Giao tiép giiza may tinh va Arduino

Poc tin higu tir cic
chin:
AD-VPA
Al-VPA2
A2-THA

A3 - THW
A4-VG

AS-VTA

Hinh 10. So d6 khéi doc tin hiéu tir cac chan
tin hiéu
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Céc tin tién cua cam bién s& dua vé céc
chan Analog tir A0 dén A5 trén board mach
Arduino. [3]

Bét
dau

Hinh 11. So d6 khai doc tin hiéu xung IGT

Tin tién thoi gian tich trir nang luong
trén hé thong danh ltra (thoi gian ngam) I1GT
s& dua vé chan digital 2 dé dém xung xac
dinh sb vong quay dong co. Tin hiéu Diéu
khién kim phun s& dua vé chan digital 3 trén
board mach Arduino dé xac dinh thoi gian
phun.

Doc céc tin hi¢u xung
ir céc chin:
Digital 2: IGT1 or
IGT2 or IGT3 or IGT4 =
Digital 3: #10 or #20 or

#30 or #40

Khii tgo churong trinh
ngit vaxir Iy

> Lap trinh giao tiép giita board arduino va
LabVIEW

Céch giao tiép RS232 sir dung trén
LabVIEW:

Khéi tao giao tiép

A RS232 trén LabVIEW Doc dirlign o
Bat Dau —* bing khéi VISA thu dwge tirkhoi " Ket thie
. VISA Read

Configure Serial Port

Hinh 12. So do khéi giao tiép giiza Arduino
va LabVIEW

Viéc 1ap trinh trén LabVIEW s& bat dau
Véi viéc khai tao cac khdi ham VISA. Pay 1a
nhitng khéi ham chic ning da duoc xay
dung sdn nham gidp LabVIEW c6 thé két ndi
vé6i cac phan ciing bén ngoai. [4]

Property Node VISA Read
VISA e
Configure |[Ef8...., * abc
Serial Port | y| —

VISA Close

Hinh 13. M6 hinh khdi giao tiép VISA cua
LabVIEW
Céc dir ligu sau duoc truyén may tinh sg
dugc chuyeén doi thanh cac mang (array). [4]

Unsigned by Array————y-~-~ String

Auto Return ON

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

Pedal (%) :
?E‘ : 5o

Hinh 14. M6 ta cac khoi ham chuyén doi mdng

Sau khi nhan duoc tin hiéu truyén dén tir
giao tiép RS232, ching ta s& bdc tach riéng
biét tirng goi dir liéu da dat tén trong code
Arduino ra dé tién hanh xtr 1y, doc va hién thi
trén biéu dd, thong sd di qua tinh toan cua
Sub V1. [5]

Hinh 15. M6 hinh khéi tach tin hiéu trong
LabVIEW [5]

3. THUC NGHIEM VA PANH GIA

KET QUA
3.1 Thir nghiém véi dong co hoat dong

cam chirng

Pong co hoat dong véi ché do cam
chtrng khong tai.

Buom ga dong hoan toan voi goc mo
0%.

Ban dap ga dong hoan toan véi géc dap
0%

DPong co ndm trong xudng dong co véi
nhiét 6 moi truong tai xudng binh thuong.

Tin hi¢u ban dap ga dang Volt hién thi
qua biéu do va dong ho khi géc mao ban dap
ga 0% [6]
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Hinh 16. Giao dién chuong trinh lic khong
tai (VTA 0 %)

KET QUA

Két qua do duoc thé hién day du trén
giao dién LabVIEW cua may tinh véi céc tin
hi¢u do dugc ¢ thur nghiém 1 nhu sau:

Toc do dong co: ~700 rpm

Goc mo buom ga: ~ 0 %

Thoi gian ngam: 2.6 millis

Thoi gian phun: ~2.6 millis

Cam bién khéi lugng khi nap: 2 Volt

GOc mo ban dap: ~0%

Tin hiéu ban dap VPA: 0.78 \olt

Tin hiéu ban dap VPA2: 1.52 \olt
Y NGHiA

~ Kiém tra so bo tat ca cac tin hiéu cam

bién trén dong co dugc thu thap 1én may tinh.

Hinh 17. Bang do thi két qud chuong trinh
luc khong tai (VTA 0 %)

3.2 Thir nghiém véi dong co hoat dong
trong so vong quay tr 1500 — 2000
vong/phut
Xe hoat dong voi ché o khdng tai.

Téc d6 dong co trong khoang 1500 —

2000 vong/phdt.

Pong co ndm trong xuéng dong co Voi

nhiét d6 moi truong tai xudng binh thuong. [6]

Hinh 18. Giao dién chuong trinh lic dong
co khong tai (~1500 rpm)
KET QUA
Két qua do duoc thé hién day du trén
giao dién LabVIEW cua may tinh véi céc tin
hiéu do dugc ¢ thir nghiém 2 nhu sau:

Khi kéo thanh Pedal goc dap ban dap
~20%: tdc d6 dong co: ~1600 rpm, thoi gian
ngam: 2.2 millis, thoi gian phun 2.5 millis,
VG: 2 volt, tin hiéu ban dap ga: VPA = 1.27
volt, VPA2 = 2.01 volt.

Khi bat cong tit Returrn ON: tin hiéu
ban dap giam dan vé tai vi tri volt cam
chung, thanh kéo ban dap trén giao dién
LAbVIEW hoi vé 0 %, tin hiéu giam vé gia
tri cam ching.

ot AL awowez

ot AL Voot

Hinh 19. Bang do thi két qua chirong trinh
Iic khoéng tai (~1500 rpm)
Y NGHiA

Co ché ty tra vé khi bat cong tit va gitr
nguyén goc ban dap khi cong tac off la mot
loi thé trong viéc dicu khién dong co trén
may tinh:

Pem lai sy chan thuc khi diéu khién ban
dap trén may tinh. Duy tri hay tang toc theo
mong muén ma khéng can gitr 1au vao thanh
ban dap ga trén may tinh cling nhu dap ga
trén mo hinh.

La budc phat trién cho viéc thiét ké mot
co cau di€u khién dong co xe qua may tinh
cho nguoi khuyét tat vé chan khong dap duoc
ban dap



Tap Chi Khoa Hoc Gi4o Duc Ky Thugdt Sé 51 (01/2019) 49
Truwong Pai Hoc Sw Pham Ky Thugt TP. Hé Chi Minh

3.3 Thir nghi¢m mé buém ga tir 0% dén
100% lic dong co khong no may

Diéu khién kéo ban dap ga trén giao dién
chuong trinh LabVIEW

Ban dap ga mé 100%
Cong tic ON, dong co khong nd may [6]
|Blm ]

Hinh 20. Bdng diéu khién ban dap ga kéo lén
goc mo 100%
KET QUA:
Khi kéo thanh kéo ban dap 1én 100% thi
tin hiéu buém ga mo 100%.
Khi dap ban dap ga md hinh, buém ga
m¢o 100%.

Khi nha ban dap md hinh, kéo thanh mé
phong ban dap trén may tinh thi tin hiéu géc mo
lubn theo tin hiéu m¢ nao cd gia tri cao hon.

Y NGHIA

Kiém tra dugc co c}lé diéu khién thuan
tién cua hé thong, co the thy chinh lya chon
phuong thuc diéu khién theo mong muon

nguoi diéu khién va khong gay hu hai cho hé
thong trén xe.

C6 thé phét trién hé thong diéu khién
dong co theo 2 phuong thirc diéu khién: gian
tiép bang may tinh va truc tiép trén xe. Day
1a co s dé thiét ké cac phuong thirc diéu
khién cho 6 t& thdng minh sau nay.

4. KET LUAN

D¢ tai da thiét ké va thi cong hoan chinh
md hinh “Ung dung nén tang Arduino va
LabVIEW trong thu thap dir liéu dong co”. Dé
tai c6 nhiéu y nghia quan trong trong cong tac
dao tao va vé mat khoa hoc ciing nhu thyc tién.

Péap ung cac yéu ciu giao tiép giira
Arduino va LabVIEW théng qua giao tiép
RS232.

Thiét ké giao dién LabVIEW d& nhin,
théng tin rd rang, chinh xac.

_ Thiét ké board mach Arduino gon gang,
de dang lap dat va ket noi.

Dit liéu trén dong co s& duoc truyén lién
tuc 1n trén may tinh va viéc diéu khién dong
co cling trd nén dé dang trén may tinh. Mo
hinh gitp cho ngudi hoc dé dang quan sat, thi
nghiém va van hanh trén thiét bi. Biéu nay co
¥ nghia dic biét quan trong dbi vai cudc cach
mang cdng nghiép 4.0 dang bung nd noi
chung va cdng nghé xe tu hanh noi riéng.
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