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LOI CAM DOAN

T61 xin cam doan ré’mg dé tai “Thu thap ditr licu dong co xe du lich tir céng
OBD-II thong qua mang CAN” la cong trinh nghién ctru do chinh t61 thuc hién. Cac
s6 liéu, hinh anh, két qua do dac va phan tich trong dé an déu duoc thu thap truc tiép
trong qua trinh nghién ctru va thyc nghiém, hoan toan trung thuc va chua tung duoc
cong bd trong bét ky cong trinh nao trudc day.

Nhirng n6i dung 1y thuyét, tai liéu tham khao va két qua nghién ciru ciia cac
tac gia khac dugc sir dung trong dé an déu duoc trich dan diy du va dung quy dinh.
T6i hoan toan chiu trach nhiém trudc nha trudng vé tinh trung thuc, chinh xac va tinh
phap 1y ciia toan bo ndi dung trong dé an nay.

Tac gia dé an

Lé Tuin Anh
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LOI CAM ON
Trong sudt qua trinh thyc hién dé an thac si v6i dé tai “Thu thap dit liéu dong
co xe du lich tur céng OBD-II thong qua mang CAN”, t61 da nhan duogc sy ho tro quy
bau tir nhiéu c4 nhan va don vi. Vi 10ng trin trong va biét on sau sic, toi xin gui 10i
cam on chan thanh dén tat ca nhirng nguoi da déng hanh, dinh hudéng va tao diéu kién
thuan loi cho t6i hoan thanh dé tai nay.

Trudce hét, t6i xin bay to 10ng biét on sdu sic dén PGS.TS Tran Thanh Hai
Tung, giang vién huéng dan khoa hoc. Thay d tan tinh chi dan, dinh hudng chuyén
mon, gbp y chi tiét va tao diéu kién thuan loi cho t6i trong subt qua trinh nghién curu.
Nhitng kién thirc, kinh nghiém ctng sy tin tim cta Thay 13 nén tang quan trong giup
t61 hoan thanh dé an nay.

T61 xin chan thanh cdm on Ban Giam hi¢u Truong Pai hoc Nam Can Tho,
Khoa Sau Pai hoc va Khoa Co khi Pong lyc da tao moi truong hoc tap thuan loi,
cung cap diéu kién co s vat chat va hd tro thong tin trong sudt qua trinh hoc tip va
nghién cuu.

Téi ciing xin gui 10i cam on dén cac thay cb trong Khoa Co khi Pong luc di
truyén dat nhitng kién thirc quy bau trong chuwong trinh dao tao, 13 nén tang giup t6i
tiép can va xay dung dé tai nghién ctru mot cach khoa hoc va hiéu qua.

Xin cam on ban b, ddng nghiép va nhitng nguoi da hd tro t6i trong qua trinh
thue nghiém, cung cap thong tin va phdi hop trong qua trinh thu thap dir liéu. Sy hd
trg ctia moi nguoi da gdp phan quan trong gitip dé tai hoan thanh dung tién do.

Cubi cuing, t6i xin giri 101 cdm on dén gia dinh — nhitng ngudi ludn 1a diém tuya
tinh than, dong vién toi trén sudt ching duong hoc tp va nghién ciru.

Xin tran trong cam on!
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TOM TAT

Dé tai “Thu thap dir liéu dong co xe du lich tir cong OBD-II thong qua mang
CAN” dugc thuc hién nhim x4y dung mo hinh thuc nghiém c6 kha nang thu thap dir
liéu dong co theo thoi gian thuc, phuc vu nghién ctiru va dao tao trong linh vuc k¥
thuat 6 t6. Trong bdi canh cac hé thong diéu khién dién tir ngdy cang phirc tap, viéc
tiép can va phan tich dit liéu tir ECU 1a yéu cau thiét yéu nhung con gip nhiéu kho
khan d6i véi sinh vién va ngudi hoc do thiéu thiét bi chuyén dung va han ché trong
kha nang quan sat dir li¢u tho.

Mo hinh dé xuit sir dung Arduino Mega 2560 két hop v6i mo-dun MCP2515
dé thu thap dong thoi hai ngudn dir liéu:

— Dit ligu OBD-II PID theo chuan SAE J1979.

— Dit liéu CAN OEM duoc Gateway cuia xe chuyén tiép tir cac ECU 1én bus
CAN nhénh chan doan va dua ra cong OBD-II dé phuc vu muc dich giam
sat va chan doan.

Dt liéu duoc truyén vé may tinh va hién thi bé“tng Excel Data Streamer, cho
phép quan sat dang tin hiéu tho, danh gia dic tinh truyén thong va phan tich mdi quan
hé giira tin hiéu cam bién va diéu khién ctia ECU.

Két qua thuc nghiém trén xe Toyota Vios 2024 cho thdy mo hinh hoat dong 6n
dinh, toc do cap nhat nhanh va do tin cay cao. Dit licu CAN OEM ghi nhan dugc cé
d6 phan giai thoi gian cao hon dang ké so voi OBD-II PID, dic biét trong cac tin hiéu
bién thién nhanh nhu téc d6 dong co (RPM), vi tri ban dap ga (APP) hay gbc mé
buém ga (TPS). Khi so sanh v6i may chan doan G-Scan 2, cac gia tri do duoc tir md
hinh hau nhu khong c6 sai sd.

Diém méi noi bat cua dé tai 1a kha ning két hop thu thap song song dit liéu
OBD-II va CAN OEM, dong thoi giai ma va quy d6i mot sé khung CAN OEM sang
gia tri vat Iy phuc vu phan tich. Diéu nay khong chi gitp ngudi hoc hiéu rd co ché
truyén thong trong mang CAN ma con mé ra hudng nghién ciru sau hon vé tin hiéu
ECU, kiém thir hé thong, giam sat dong co va md phong chan doan.

Mo hinh duoc xay dung don gian, chi phi thap, d& trién khai trong moi truong
thie hanh va c6 kha ning mé rong cho cac nghién ctru lién quan dén mang CAN, hé
théng diéu khién dong co va chan doan dién ti trén 6 t0.



ABSTRACT

This thesis, titled “Acquisition of Passenger Car Engine Data from the OBD-
IT Port via the CAN Network,” aims to develop an experimental model capable of
collecting real-time engine operating data for educational and research purposes in
the field of automotive engineering. As modern vehicles increasingly rely on complex
electronic control systems, accessing and analyzing raw ECU data has become
essential. However, limitations in commercially available diagnostic tools often
prevent learners from observing low-level signals and understanding the internal
communication mechanisms of the CAN network.

The proposed model utilizes an Arduino Mega 2560 microcontroller and an
MCP2515 CAN module to simultaneously acquire two categories of data:

— Standard OBD-II PID data according to SAE J1979.

— The OEM CAN data is forwarded by the vehicle’s Gateway from the ECUs
to the diagnostic CAN branch and then output to the OBD-II connector for
monitoring and diagnostic purposes.

The collected data is transferred to a computer and visualized using Excel Data
Streamer, allowing real-time monitoring of signal behavior, evaluation of
communication characteristics, and analysis of relationships between sensor outputs
and ECU control strategies.

Experimental testing on a Toyota Vios 2024 demonstrates that the system
operates stably with high update rates and reliable signal acquisition. OEM CAN data
exhibits significantly higher temporal resolution than OBD-II PIDs, especially for
rapidly changing parameters such as engine speed (RPM), throttle position (TPS), and
accelerator pedal position (APP). When compared with the G-Scan 2 diagnostic tool,
the values measured by the model exhibit virtually no deviation.

A notable contribution of this study is the ability to simultaneously collect
OBD-II and OEM CAN data, and to decode selected OEM CAN frames into physical
values for analysis. This approach enhances understanding of CAN communication
mechanisms, supports advanced ECU signal studies, and provides a solid foundation
for diagnostic simulation and engine control system evaluation.

The developed model is low-cost, easy to construct, and well-suited for
laboratory environments. It offers strong potential for expansion into advanced
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research involving CAN networks, engine control systems, and modern automotive
diagnostics.
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MO DAU

Trong nhiing nim gan day, cing véi xu hudng dién tr hoa va tuy dong hoa
manh mé& trong linh vuc 6 6, cac hé thong diéu khién dién tir trén xe ngay cang trd
nén phirc tap va c6 tinh tich hop cao. Cac bd diéu khién dién tir (ECU) dam nhiém vai
tro thu thap, xtr 1y va trao d6i dir liéu thong qua mang truyén thong dé diéu khién hoat
dong cia dong co ciing nhu cac hé thong lién quan. Do d6, viéc tiép can, phan tich va
hiéu rd céc tin hiéu dir liéu do ECU cung cap 13 yéu ciu quan trong trong nghién ctru,
dao tao va chan doan k¥ thuat 6 t6 hién dai.

Trong thuc té, cong chan doan OBD-II 14 giao dién chuan cho phép doc dit liu
va ma 13i tir cac hé thong diéu khién trén xe. Tuy nhién, giao thirc OBD-II chi cung
cap tap dir liéu gidi han va tdc do phan hoi thap hon so véi dir liéu gbc ma ECU trao
d6i bén trong mang CAN. Piéu nay gy kho khin cho nguoi hoc trong viée quan sat
céc tin hiéu bién thién nhanh hodc phan tich chuyén sau qua trinh diéu khién dong co.
Bén canh d6, hau hét thiét bi chan doan thwong mai chi hién thi gia tri dd qua xu 1y,
khong cho phép truy cap dit liéu CAN thé, khién viéc nghién ctru co ché truyén thong
va cAu truc tin hiéu thuc cia ECU trd nén han ché.

Xuat phét tir nhu cau trén, dé tai “Thu thap dir liéu dong co xe du lich tir cong
OBD-II thong qua mang CAN” dugc thyc hién vé1 muc ti€u xay dyng mo hinh thu
thap dir lidu thyc nghiém c6 kha niang ghi nhan dong thoi ca dir liéu OBD-II va dir
lidu CAN OEM tir ECU. M hinh sir dung Arduino Mega 2560 két hop véi bo diéu
khién CAN MCP2515 nhim thu thap tin hiéu theo thoi gian thuc, giai ma dir liéu va
tryc quan hoa théng qua nén tang Excel Data Streamer. Viéc két hop hai ngudn dir
liéu giup nang cao do phan giai tin hi¢u, cai thién kha ndng phan tich va gilip nguoi
hoc hiéu rd hon co ché hoat dong cua hé théng diéu khién dong co.

Déi twong nghién ctru cua dé tai 1a dit liéu dong co dugce cung cip tir ECU
thong qua giao thuc OBD-II va dir liéu CAN OEM trén xe Toyota Vios 2024. Pham
vi nghién ctru tip trung vao cac thong sé dic trung cua hé thong diéu khién dong co
nhu tée d6 quay truc khuyu, nhi¢t d6 nudc lam mat, luu luong khi nap, ap suét duong
dng nap, vi tri ban dap ga va tin hiéu lién quan dén budm ga dién tir. Cac nghién ctru
chuyén sau vé kiém thir an toan, mang flex-ray hodc chan doan ning cao khong nam
trong pham vi cia dé tai.

Phuong phap nghién ctru bao gdm: nghién ctru tong quan cdc tai liéu, xay dung
mo hinh thu thap dit liéu, thiét ké phan cting — phan mém giao tiép, thu thap dir liéu
thuc nghiém, xur Iy — phan tich tin hiéu va so sanh két qua véi thiét bi chan doén tiéu



chuan. Cac bude danh gia dugc trién khai tryc tiép trén xe nham kiém ching tinh kha
thi, do 6n dinh va do chinh xac ctia moé hinh.

Vé y nghia khoa hoc, dé tai cung cip cach tiép can truc quan trong viéc quan
sat tin hiéu ECU ¢ dang dir liéu tho, gitip 1am 18 co ché truyén thong mang CAN va
céu trac dir lidu OBD-II. V& y nghia thyc tién, mé hinh c6 thé sir dung hi¢u qua trong
dao tao k¥ thuét 6 to, hd trg sinh vién tiép can dir licu that ctia dong co ma khong can
cac thiét bi chuyén dung dit tién. Ngoai ra, mo6 hinh con c6 kha ning mé rong cho
nghién ctru cac thudt toan phén tich tin hiéu, mé phong ECU va kiém thir hé thong
diéu khién trong tuong lai.



