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Abstract : The growing demand for electric vehicles (EVs) increases the need for the efficient validation of vehicle
performance and control logic, as frequent parameter or control logic changes require repeated vehicle tests that raise
workload, cost, and safety concerns. This study aimed to improve the reliability of a forward-looking model simulator that
uses real driving test data by reducing acceleration estimation errors. To achieve this, acceleration zero offset correction,
motor torque offset compensation, combined with Auto Vehicle Hold (AVH) logic to prevent unintended initial motion, and
effective mass estimation using least mean square (LMS) method were applied as a unified correction. The results show that
the proposed approach significantly reduces the acceleration error between the simulator and real vehicle measurements,
thereby enhancing the overall accuracy of the forward looking simulation model.
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Table 1 Vehicle specification

Term Specification
‘Vehicle type Passenger car
Curb weight 2,800 kg
Power source type Electric vehicle (only motor)
Front motor max power (hp) 270
Rear motor max power (hp) 200
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Table 2 Test conditions and simulation setting

Term Description
Driving environment Flat asphalt
Sampling time (ms) 1
Simulation time step (ms) 1
Number of case 3 (Test 1 —3)
Test speed range (km/h) 0-120
—_— Measured real-world
driving test data
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Table 3 Effective mass derived by LMS

Test number Test 1 Test 2 Test 3

Value 3,100kg 3,110 kg 3,073 kg
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Table 5 Relative error rate of stop control logic with effective

mass
Relative error rate (%)
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Test 1 53 70
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Table 6 Average relative error rate of correction method

Method Acceleration AVH Torque offset

Relative
v I 543 % 101 %

rate (%o)

Method AVH +LMS Torque offset + LMS
Relative error
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