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This study aimed to enhance the cornering performance of a custom-built vehicle
by applying a rear wheel independent drive (RWID) system. The drivetrain was
designed to independently distribute power to the left and right axles, optimizing

agility and stability. A torque vectoring controller based on yaw moment control
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was developed in MATLAB/Simulink and preliminarily validated using vehicle
dynamics simulations. The validated controller was implemented on the vehicle
through automatically generated code, and its performance was verified via
real-world driving tests. Torque measurements using a chassis dynamometer and
data collection through a logger confirmed the effectiveness of the system.
Compared to a conventional equal torque distribution strategy, the proposed
RWID system reduced slalom lap time by 1.4% and steering angle by 6.7% under
identical test conditions.

These results demonstrate the effectiveness of

independent rear-wheel drive systems in improving cornering performance,
particularly for lightweight electric vehicles and autonomous mobility platforms.
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Table 1 Vehicle specification and performance

Parameter Value
Vehicle mass 230 [kg]
Distance from C.G to front axle 0.65 [m]
Distance from C.G to rear axle 0.64 [m]
Tire diameter 0.452 [m]
Track width 1.086 [m]
Cornering stiffness 350 [N/deg]
Gear ratio 3.643
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Fig. 5 Speed graph based on gear ratio and field-weakening
parameter values
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6. Nomenclature and Subscript Definitions

Nomenclature

Motor Rpm
Wheel Rpm
T

r

Q< 3

=y

wheel

Motor rotational speed

Wheel rotational speed

Motor output torque

Tire radius

Mechanical efficiency

Vehicle velocity

Vehicle acceleration
Aerodynamic drag force

Air density or aerodynamic coefficient
Frontal area of vehicle

Rolling resistance force

Rolling resistance coefficient
Front cornering stiffness

Rear cornering stiffness

Distance from C.G. to front axle
Distance from C.G. to rear axle
Vehicle mass

Steering angle

Reference yaw rate

Weighting coefficient for e-LD control
Torque calculated by LD logic

Reference value

Aerodynamic

Rear (or right, context-dependent)
Front

Left

Right

Torque Vectoring control
Motor-related value
Wheel-related value
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