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The PSU e-Sportsbike club is a Penn State club tasked with building an all electric 
student built racing vehicle by transforming a 2015 BMW S1000RR combustion 
engine to an all electric battery. After this process is complete, the motorcycle will 
not have the same noises coming from the combustion engine it once had. Our task 
was to electronically recreate these sounds using Matlab Simulink and develop a 
system that would be able to play the according sounds from a speaker on the bike 
based on the throttle position. The main concern and need to reproduce these 
sounds was for pedestrian safety. Electric vehicles are very quiet and are not always 
heard by surrounding pedestrians, increasing the chance for injury. By reproducing 
combustion engine sounds not only will the motorcycle be more appealing to 
consumers, but also safer. Using Matlab Simulink along with Raspberry Pi software 
and hardware we created a model able to import information from the motorcycles 
CAN data that would provide the Raspberry Pi with the throttle position. This 
throttle position would correlate to a certain sound based on the bikes RPM. These 
sounds were imported to our Simulink model where they will be played based off 
the motorcycles throttle position. For example, the sounds were created in garage 
band and were based off the recordings of a motorcycle at 2000, 3000, 4000, 5000, 
6000, and 7000 RPM. These sounds would be played through an amplifier and 
speaker ranging up to 113 dB. We also began work using Simulink to recreate the 
FFT’s of the example recorded motorcycle sounds at different RPM’s. By recreating 
these sounds and transforming the FFT’s back to an audio file, a replica of the 
recordings will have been made originally. This FFT analysis and sound production 
will continue in the spring semester with another group. The project completed the 
task of creating a model allowing electric motorcycles to play combustion engine 
motorcycle sounds based off of throttle position and in turn RPM.  
 
 

 


