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TOM TAT

Trong bdi canh phat trién nhanh chong cua nganh cong nghiép 6 t6 hién dai, viéc
xay dung va md phong dong luc hoc phuong tién dong vai tro thiét yéu trong qua trinh
thiét ké, phan tich va t6i vu héa hiéu ning van hanh cua xe. Cac phuong phap mo phong
khong chi gitp giam thiéu chi phi thir nghiém thyc t& ma con cho phép nghién cru hanh
vi dong hoc cua phuong tién duoi nhiéu diéu kién van hanh phtrc tap. Trén co s¢ do, dé tai
nay hudng dén viéc phat trién mé hinh dong lyc hoc theo phuong doc cia 6 t6 bang hai
cong cu chuyén dung: MATLAB/Simulink va CarSim, vo1 muc ti€éu phan tich, danh gia va

so sanh két qua thu duoc tir hai nén ting mé phong doc lap.

Y nghia khoa hoc va thuc tién ciia dé tai nam & viéc xay dung mé hinh chuyén dong
doc tuyén tinh ctia xe 6 t0, c6 xét dén cac yéu té anh hudng tir moi trudng nhu hé sé bam
mat duong va luc can khi dong hoc, trén ba loai mat duong dién hinh: nhua kho, nhua uét
va tuyét. Thay vi két ndi hai phan mém, nghién ctru trién khai mé phong song song trén
MATLAB/Simulink va CarSim, tir d6 tién hanh so sanh két qua dau ra vé cac dai luong
dong hoc nhu van tdc, md men xodn, do truot lép va xu huong thay doi trang thai chuyén

dong.

Phuong phap nghién ctru dugc trién khai theo hai huéng song song. Mot mat, mo
hinh dong Iyc hoc cia xe dugc xay dung trong méi trudng Simscape — nén tang mo phong
vat 1y thuéc MATLAB/Simulink — théng qua cac khdi phan tir co hoc tiéu chuin mé ta luc
kéo, khdi lugng xe, luc can khi dong va tuong tac gilta banh xe véi mat duong. Céch tiép
can nay cho phép mé phong truc quan va truc tiép hanh vi chuyén dong doc cta xe ma
khong can thiét 1ap thu cong hé phuong trinh toan hoc. Mit khac, CarSim duoc st dung
dé cAu hinh mé hinh phuong tién twong tng, véi cing tap thong sd dau vao nham dam bao
tinh nhat quan trong viéc danh gia va d6i chiéu két qua. Cac kich ban mo phong duoc thiét
1ap nham khao sat anh huong ciia cac yéu to moi truong nhu hé sé bam mit duong va luc
can gi6 dén chuyén dong cua xe, trong pham vi khong xét dén cac hé thong treo, phanh

hoac danh lai.

Két qua mo phong tir hai nén tang cho thiy sy twong dong hop 1y vé xu hudng va
mirc do dap g, dong thoi 1am rd su khac biét vé do chi tiét va mirc do chinh xac do dic

trung mo hinh hoa cta timg phan mém. Simulink cho phép kiém soét tot ciu tric mé hinh

il



toan hoc va linh hoat trong hiéu chinh tham sb, trong khi CarSim cung cép thu vién mo
hinh phuong tién sin c6 véi do chinh xac cao trong md phong thuc nghiém. Viéc so sanh
két qua tir hai phan mém khong chi ciing ¢ do tin ciy ctia md hinh, ma con gép phan danh

gia uvu — nhugc diém cua tung cong cu trong ing dung nghién cru dong luc hoc 6 to.

Tir nhitng két qua dat dwoc, nghién ciru khing dinh vai tro thiét yéu ctia mé phong
trong cac bai toan dong hoc phuong tién, dac bi¢t trong cdc hudng nghién ctru nhu kiém
soat hanh vi chuyén dong doc, phat trién hé thong truyén dong dién tir hodc mé phong diéu
kién van hanh cho xe ty hanh va xe hybrid. M6 hinh va phuong phap trinh bay trong dé tai
c6 thé tiép tuc duoc mé rong dé tich hop céac yéu td dicu khién nang cao hodc khao sat trén
céc cau hinh phuong tién khac nhau, gop phan phuc vu cho cong tac giang day, nghién ctru

va phat trién cong nghé trong nganh ky thuat 6 6.
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ABSTRACT

In the context of the rapid development of the modern automotive industry, the
construction and simulation of vehicle dynamics play a crucial role in the design, analysis,
and optimization of vehicle performance. Simulation methods not only help minimize the
cost of physical testing but also enable the study of vehicle dynamic behavior under various
complex operating conditions. Based on this premise, this study aims to develop a
longitudinal vehicle dynamics model using two specialized tools: MATLAB/Simulink and
CarSim, with the objective of analyzing, evaluating, and comparing the results obtained

from these two independent simulation platforms.

The scientific and practical significance of this study lies in the development of a
linear longitudinal motion model of a vehicle, incorporating environmental factors such as
road surface adhesion coefficients and aerodynamic drag. Simulations are conducted on
three representative road surfaces: dry asphalt, wet asphalt, and snow. Rather than
integrating the two platforms, the study performs parallel simulations in
MATLAB/Simulink and CarSim, allowing for a comparison of output results regarding
key dynamic variables such as velocity, torque, tire slip, and trends in vehicle motion

response.

The research methodology is implemented in two parallel directions. On one hand,
the vehicle dynamics model is built within the Simscape environment—a physical
modeling platform in MATLAB/Simulink—using standard mechanical blocks that
represent traction force, vehicle mass, acrodynamic drag, and tire-road interaction. This
approach enables intuitive and direct simulation of the vehicle’s longitudinal behavior
without the need to manually formulate mathematical equations. On the other hand,
CarSim is used to configure a corresponding vehicle model, using an identical set of input
parameters to ensure consistency in evaluation and result comparison. Simulation
scenarios are designed to examine the influence of environmental factors such as road
adhesion and wind resistance on vehicle motion, within a scope that does not include

suspension, braking, or steering systems.

Simulation results from both platforms show a reasonable level of agreement in

trends and response magnitude, while also highlighting differences in detail and accuracy



stemming from each tool's modeling approach. Simulink offers excellent control over
model structure and high flexibility in parameter adjustment, whereas CarSim provides
built-in vehicle models with high fidelity in experimental simulation. Comparing results
from the two platforms not only reinforces model reliability but also contributes to the
assessment of the strengths and limitations of each tool in vehicle dynamics research

applications.

From the results obtained, the study reaffirms the essential role of simulation in
vehicle dynamics problems, particularly in research areas such as longitudinal motion
control, development of electronic drivetrain systems, or modeling operational conditions
for autonomous and hybrid vehicles. The models and methodology presented in this study
can be further extended to incorporate advanced control systems or to investigate different
vehicle configurations, thereby supporting educational, research, and technological

development efforts in the field of automotive engineering.
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