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LOI CAM ON

Trude hét, em xin bay to 1ong biét on chan thanh dén Ban Giam hiéu, Phong
bao tao, Khoa Sau dai hoc cung quy thﬁy c6 Khoa Co khi Bong luc— Truong Pai
hoc Nam Can Tho, da tan tinh giang day, truyén dat kién thire va tao moi diéu kién
thuan loi trong sudt qué trinh hoc tap va nghién ciru.

bdc bict, em xin gui 161 tri an sau sdc dén thﬁy TS. Pham Quéc Phong va
thay TS. Nguyén Quang Sang — nhiing giang vién di tan tinh chi bao, dinh huéng
khoa hoc va luén dong vién em trong qua trinh thyc hién dé an.

Em ciing xin cam on quy thiy c6 trong b mon, ban bé va dong nghiép da
hd trg, dong gop v kién quy bau va gitp d& em trong qua trinh thyc nghiém, thu
thap s6 liéu ciing nhu hoan thién dé an nay.

Cubi cling, em xin guri 10i cam on chan thanh dén gia dinh, nguoi than da
ludn 13 ngudn dong vién to 1on ca vé tinh than 13n vat chat, gitp em co thé yén tim
hoc tap va nghién ctru trong sudt thoi gian qua.

Mic du da c6 nhiéu nd lyc, song dé an kho tranh khoi nhitng thiéu sét. Kinh
mong nhan duoc su dong gop ¥ kién cua quy thay cd va cac ban dé d& an duoc

hoan thién hon.

Xin tran trong cam on!
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LOI CAM POAN

Em xin cam doan rang dé 4n nay 1a cong trinh nghién ctru do chinh em thyc
hién dudi sy hudng din cia thdy TS. Pham Quédc Phong va thiy TS. Nguyén
Quang Sang. Cac sb liéu, két qua va ndi dung trinh bay trong dé an déu trung thuc,
dugc thu thap tr qué trinh nghién ctru, thyc nghiém cua ban than va chua ting
dugc cong bd trong bat ky cong trinh nio khéc.

Nhitng tai liéu tham khao, s liéu ké thira tir cac cong trinh nghién ctru ctia
tac gia khac déu duogc trich dan va ghi rd ngudn theo ding quy dinh. Em xin chiu
hoan toan trach nhiém vé tinh chinh xac va trung thuc ctia ndi dung trong dé an
nay.

Can Tho, ngay 20 thang 04 nam 2026

Nguoi cam doan

Duong Van Kién
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TOM TAT

Dé an tap trung nghién ctru su khac biét gitra hé thong 14i hai banh trudc
(2FWS) va hé thong 1ai bdn banh (4WS) thong qua tinh toan 1y thuyét, mé phong
va thuc nghiém. Cac cong thirc xac dinh goc banh xe va ban kinh quay vong dugc
xay dung cho hai trudng hop, dong thoi tién hanh mé phong trén MATLAB dé
phan tich méi quan hé giita goc banh xe va quy dao chuyén dong. Két qua cho thay
hé thong 4WS gitip giam ban kinh quay vong tir 40 — 46% so véi 2FWS. Sai s6
gitta mo phong va thuc nghiém déu nho hon 6%, ching minh do tin cdy cia
phuong phap nghién ctru. Trén co s& d6, mot md hinh thuc nghiém da duoc ché
tao, bao gém hé théng co khi va cum diéu khién dién tir str dung dong co budc cho
bbn banh, driver TB6600, encoder va vi diéu khién Arduino. Céc thyc nghiém
kiém chung cho két qua twong dong vdi két qua mo phong, chimg to hé théng co
d6 chinh xac va kha nang tng dung cao trong phat trién cac hé thong 14i tién tién
cho xe dién va phuong tién di chuyén trong khong gian hep. Pong thoi, mé hinh
cling 1 cong cu truc quan, giup sinh vién dé dang tiép can, quan sat va hiéu rd hon
nguyén 1y hoat dong ctia hé thdng din hudng bdn banh doc lap trong qua trinh hoc

tap va nghién cuu.
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ABSTRACT

The project focuses on investigating the differences between the front-
wheel steering system (2FWS) and the four-wheel steering system (4WS) through
theoretical analysis, simulation, and experimental validation. Steering angle and
turning radius equations were developed for both configurations, and MATLAB
simulations were conducted to analyze the relationship between steering angle and
vehicle trajectory. The results indicate that the 4WS system reduces the turning
radius by approximately 40 — 46% compared to the 2FWS system. The error
between simulation and experimental results is less than 6%, demonstrating the
reliability of the proposed research method. Based on these findings, an
experimental model was developed, consisting of a mechanical system and an
electronic control unit employing stepper motors for all four wheels, TB6600
drivers, encoders, and an Arduino microcontroller. Experimental verification
showed results consistent with the simulations, confirming the system’s high
accuracy and strong potential for application in the development of advanced
steering systems for electric vehicles and compact mobility platforms.
Furthermore, the model serves as an effective educational tool, enabling students
to easily observe, understand, and study the operating principles of an independent
four-wheel steering system.
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