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ABSTRACT 

 
 

DESIGN AND CONSTRUCTION OF BICYCLE MOTION SIMULATOR: 

HAPTIC PEDAL FEEDBACK SYSTEM WITH ROLLING RESISTANCE 

IMPLEMENTATION 

 
 

By 
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Dr. Eka Budiarto, S.T, M.Sc., Advisor 
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SWISS GERMAN UNIVERISTY 
 
 

 
The objective of this thesis is to design and construct a road resistance simulation to be 

used on a bicycle motion simulator. The road resistant force is created by a roller 

compressing the rear tire of the model bicycle, generating a retarding force effect on 

the rotation of the rear tire. An IBT-2 motor driver is used to drive a linear actuator 

connected to the roller to simulate the road resistance. The main controller for the 

simulator is an Arduino Mega 2560, which receives all the sensor data and returns an 

output signal to the motor driver. 
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