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Abstract: The Electronic Stability Program (ESP), a system that improves vehicle safety, also known as YMC
(Yaw Motion Controller) or VDC (Vehicle Dynamics Control), is a system that operates in unstable or sudden
driving and braking situations. Developing conditions such as unstable or sudden driving and braking situations in
a vehicle are very dangerous unless you are an experienced professional driver. Additionally, many repetitive tests
are required to collect reliable data, and there are many variables to consider such as changes in the weather, road
surface, and tire condition. To overcome this problem, in this paper, hardware and control software such as the
ESP controller, vehicle engine, ABS, and TCS module, composed of three control zones, are modeled using
MATLAB/SIMULINK, and the vehicle, climate, and road surface. Various environmental variables such as the
driving course were modeled and studied for the real-time ESP real-time simulator that can be repeatedly tested

under the same conditions.

7|8 M9 V,.; : Vehicle reference speed, m/s
V.. : Critical speed, m/s
a, b : Distance from center of mass, m B : Side slip angle, rad
a, : Vehicle lateral acceleration, m/s? M : Yaw moment, NV » m
6 : Wheel steering angle, rad I : Z-axis Inertia-moment, kg « m’
ryT..; - Yawrate & Reference yawrate, deg/s Iy 1, : Tire Inertia-moment, kg m2

! : Wheelbase, m
m : Vehicle mass, kg
tf, t, : Wheel track, m

w : Tire rotation angular speed, rad/s

TJEZ : Tire Traction force, NV

T}’ . Tire Brake force, NV
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