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ABSTRACT

In this study, NFTOOL with Levenberg-Marquardt (trainlm) algorithm has been used
to detect the presence of backlash in a vehicle driveline system model. The database
consists of data with and without backlash that was collected from ECP Model 220
industrial plant emulator. The same data was first filtered using a Butterworth filter then
was used as input and target to develop ANN models. The model was trained, tested
and validated using MATLAB R2013a software. The result was analyzed based on the
mean square error (MSE) and regression (R) values. MSE and R value is obtained for
different sampling time and compared. It was found that MSE value for dataset without
backlash is smaller than dataset with backlash. While R value for dataset without

backlash is better than dataset with backlash.
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CHAPTER 1

INTRODUCTION

1.1 BACKGROUND OF STUDY

In vehicle driveline system, backlash is one of the problems that can reduce driveability.
It can also limit the performance of speed and position of the driveline system. In
reality, backlash occurs in a mechanical system where the driving motor indirectly
connected to the driven load. As stated in [1], the identification of backlash and control

of backlash is an important topic which is dealt with from the 1940s.

Vehicle driveline system was modeled as two mass rotational system using ECP Model
220 industrial plant emulator in [2]. This model has two disks which are drive disk and
load disk. There are a few papers dealing with the identification and control of a two-
mass rotational system that mainly considers the oscillation of the drive in [3],[4] and
[5]. According to these studies, ““shunt and shuffle™ are backlash phenomena. The shunt
can be described by the transient torque after the backlash traversal, while shuffle can
be described as the oscillation in the traversing of driveshaft torque of the vehicle. These
phenomena occur at the pedal tip in and tip out, where the driver quickly depresses the
accelerator pedal reported in [6] and [7]. Furthermore, researchers in [8] have proposed
two methods to identify backlash without an output position sensor. The first method is

based on dynamic reaction to a very small torque impulse produced by the motor at
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