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Abstract
This project

is focusing on research in
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intelligent motion control of an e-bike with
human-machine interface. Human-machine
interface is composed of devices of the remote
control, gyroscopic system, sense of touch, and
vision. The intelligent motion control is
composed of dynamic simulation and two
parallel robotic systems. We use a 3-dof
parallel platform and an e-bike to look on as
haptic devices in experiments to discuss the
control architecture and performance. This
project is divided into three-year executions:
The first year wants to construct an e-bike
consisting of gyroscopes, force sensors, a
vision system, and a handler with haptic
interface, so that the operator can have sense of
touch when he/she rides the e-bike climbing or
descending the hillsides, and avoiding the
bulge and hollow obstacles. The second year
constructs a 3-dof parallel platform, a virtual
reality (VR) system, and wireless remote
control. The virtual environment and virtual
e-bike in VR system are formed using
DirextDraw technologies so that when the
operator moves the platform, the *“virtual
e-bike” moves back and forth simultaneously
and the remote “real e-bike” mimicks the
motion consistently. The third year infers a
closed-loop system mathematical model with

uncertainties  and output  time-delays
constituted by real and virtual e-bikes,
3-dof-parallel platform, and human haptic

interface. Then, a novel fast distance error
compensation method is developed for



achieving trajectory tracking using multi-layer
fuzzy  observer-based  adaptive  control
technology and the elliptical path scheme when
the e-bike climbs or descends the hillsides, and
avoids the bulge and hollow obstacles in VR
and real world.

Keywords: Human-machine haptic interface,
e-bike, dynamic simulation, elliptical path
scheme, multi-layer fuzzy observer-based
adaptive control
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