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Abstract : The development of vehicle control systems, such as the electronic stability control(ESC) system, requires an accurate
estimation of a commercial vehicle’s mass. In particular, the total mass of commercial vehicles(e.g., heavy truck and bus) varies
widely according to loading and unloading conditions. This paper presents a real-time vehicle mass estimation algorithm by using
the recursive least squares method with forgetting and low-pass filter. Based on the vehicle longitudinal dynamics model, a 4x2
truck was modeled by using the TruckSim software and the estimated vehicle mass was calculated by using the recursive least
squares method with forgetting. Low-pass filter is used to reduce the noise of real vehicle sensors signal. The proposed vehicle
mass estimation algorithm was verified through several vehicle simulations.
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Table 1 Vehicle specification

2 42 Fig. 3

Component Specification

Vehicle weight 5760 kg

Tire radius 510 mm

Vehicle length 3900 mm

Vehicle width 2438 mm
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Table 2 Parameter descriptions of RLS filter
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Vehicle Mass Estimation Algorithm Using Recursive Least Squares Method with Forgetting and Lowpass Filter

Table 3 Vehicle mass estimation results according to forgetting factor

. Times (sec)
Forgetting factor
15 20 30
0.99 8883.5 11775.2 19153.0
0.97 5723.9 5723.9 5723.9
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Fig. 7 Vehicle mass estimation plots according to forgetting factor
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Table 4 Vehicle mass estimation results according to test scenario

) Time (sec) Error
Test scenario N
15 20 30 (%)
Real mass 5760 5760 5760
Bump — 063
(kg) | Estimation | o003 0 | 572391 | 572391
mass
. Real mass 5760 5760 5760
Braking — 0.63
(kg) | Estimation | o3 05 | 572391 | 572391 '
mass
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