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INntroduction

 Many simulators have been developed for many purposes:
— Training
— Testing
— Learning
— Entertainment

e Some popular simulators:
— Flight simulator
— Car simulator
— Motorcycle simulator

 However, Bicycle Simulation has not been paid high attention.
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Project's Objective

 Many projects have been done.

e [Each previous project carried out with individual parts.

* Main objective of this project:

— Combining all of the previous individual parts so that the system
can work properly.

— Modifying to improve the system performance.
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Literature Revie\r’

e Some of Bicycle simulators:
— By CyberGear and Tectrlx
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Overview

e QOverview of ¢
— XPC Vehii
— Pedalling
— Steering (
— Rear Whe
— 6 DOF Mc
— Graphic F
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Overview

e The connection layout o
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Matlab Model

Matlab_Model
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Steering Control System

e Torqgue sensor:
— Used to obtain the torque at the steer.
— The measured torque is tranferred to the xPC computer.
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Steering Control System

o Stepper Motor and the Incremental Optical Rotary Encoder:

— The Encoder ic 1icad tn mMmaoaaciira tha nncitinn nf tha hilra'e ctaar
REDS514HC

— Stepper Motor

— The Stepper N
computer
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Rear Wheel Control System

e The AC servo Motor at the Rear Wheel:

AC Zervo Driver
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Rear Wheel Controlling Program ‘

This program will read data from serial port and use them to control the stepper motor.
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Pedalling Power Measuring System
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6 DOF Motion Platform

« The 6 DOF platform is used to simulate the reaction of the bicycle:

— Linear movements: according
— Non-linear mové¢=2E

to X, y, Z axis

Static
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VEGA Virtual Environment

* Vega Lynx is use for graphic rendering and displaying of the Bicycle
simulator.
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Conclusion

 The Bicycle Simulator is built for researching and studying the
dynamic behaviors of a realististic bicycle in a virtual environment.

* A real bicycle model has been built and simulated successfully in
Matlab using Simulink toolbox.

« Besides the hardware developing, software parts also be built and
tested so that the system can perform accurately in real-time.

 However, some modifications can be carried out in future to prefect
the system:

— Modify so that there is not necessary to recompile the model when
the IP address of one of the computers is changed.

— Simplify the system, therefore only one computer is required to
simulate the whole system.
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Thank you for your attention
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