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2. Parameters estimation

For this work, the longitudinal and

. . ’ Wotorcyce
vertical acceleration and pitch rate are ey
used to obtain the slip and friction A

coefficient using an extended Kalman
filter (EKF) and a three-degree-of-
freedom longitudinal-vertical motorcycle
model to simulate the vehicle when
moving in a straight line. Several
simulations have been done with
BikeSim® and Matlab® to test the
accuracy of the model.
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5. Traction Control System

A fuzzy-logic based traction control system has been implemented. Its goal is to maintain the rear wheel slip ratio as
near as possible from its optimal value according to the Burckhardt model. For this purpose, the control performs on the
servo-assisted carburator installed on the motorcycle and hence modifying the torque on the rear wheel.
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operator while the second one OPTIMAL SLIP those produced with the
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OBJECTIVES OF MOTORBIKE TRACTION CONTROL SYSTEMS:

Prevent rear wheel from slipping

Prevents uplift of the front wheel

Improve safety while leaning over (no oversteering)
Competition: enhance acceleration and cornering capabilities
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INTRODUCTION:

This paper presents a novel traction control algorithm based on the use of Artificial Neural Networks
(ANN) and Fuzzy Logic. An ANN is used to estimate the optimal slip of the surface the vehicle is moving

on. A fuzzy logic control block, which makes use of the optimal slip provided by the ANN, is developed
to control the throttle position.
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ROAD TYPE ESTIMATION BLOCK:

= Artificial Neural Network
= Estimation of optimal slip

MOTORCYCLE

u=1-Throttle Reduction (TR) L, Optimal control zone —.

c |
=] |
E ) |
' F:u(]ﬁ* |
¢ T = |
. w Ao ) 7 b opt 04 |
- NG i |
, > It \ - |
Yool |
|
Hx 02 o N
ot 5 :
PARAMETER S i
ESTIMATION 2 CONTROL == "o or, 02 o3 94 o5 05 o7 05 08
ot Slip (s)
() (4)

PARAMETER ESTIMATION BLOCK: TRACTION CONTROL BLOCK:

= Standard sensors " Fuzzy Logic I
= Extended Kalman Filter = Maintain the rear wheel slip ratio as

= Estimation of slip and adhesion coefficient near as possible from its optimal value
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RESULTS: Longitudinal velocity estimation:

Exprimental motorcycle:

Optimized control for p=0.6 —___
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CONCLUSIONS:

A new intelligent traction control system has been developed
The system allows predicting the type of surface the vehicle is
moving on

An EKF Is used to estimate the traction force, vertical forces
and the velocity of the center of mass of the motorbike

The traction control has been implemented in a real-time
computer installed on the IMMa motorbike.

Simulations and experimental tests confim the accuracy of the
parameter estimation method and the performance of the
proposed T.C.S.
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