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Overview- The goal of this project was to provide 
mobile functionality to motorcycle riders using a 
invisible computing approach. This was done so 
that no additional attention of the user would be 
required. An microprocessor with Bluetooth 
capabilities was used to send Bluetooth commands 
to a mobile device upon squeezing of the 
handlebars in certain patterns via a 
pressure-sensing material. The system was 
successfully implemented and functions correctly 
without compromising the style and sleekness of 
the motorcycle. The current functions of the 
system manipulate the music player of a mobile 
device to allow the user to pause, play, and skip. 
 

I. Introduction 
The temptation of utilizing new and useful 
technology can lead to user mistakes, often 
resulting in a lack of safety. This can be seen 
most notably with teenagers causing automobile 
accidents due to “texting and driving.” However, 
the capabilities of mobile devices and 
non-traditional computers force users to make a 
decision between focusing on their device, or 
focusing on the world around it. This presents 
the need for invisible systems, where the system 
provides capabilities to the user without 
demanding all the focus. Fortunately, many 
automobiles have integrated technology that 
follows this model, and mobile developers have 
created applications and interfaces for distracted 
users. Additionally, voice-recognition software 
has allowed occupied users to gain control in 
new ways. However, many of these 
aforementioned advances don’t benefit 
motorcycle riders. Physically, motorcyclists 

have much more responsibility than regular 
drivers, such that both legs, both arms, and even 
the body weight leaning of the rider are needed 
to ride correctly. With the gas, front brake, left 
brake, clutch, gear shift, and existing buttons 
and switches like the blinker and horn all 
demanding the rider’s direct intervention, it is 
important to stray away from introducing 
additional distractions from the road. 

This brought about the decision to 
assemble a system that allows the user to keep 
all focus on the current activity, specifically the 
act of riding a motorcycle, while also gaining 
full access to a number of functions on a mobile 
device. The rider’s eyes will stay on the road, 
their feet will stay on the levers, and their hands 
will stay on the handlebars. 
 

II. Application Design 
The scope of this project will including the 
creation of a minimum viable product to show 
the usefulness of the design without spending 
time considering the implications of a diversity 
of users or large-scale production. The design 
will consist of three main components. There 
will be pressure-sensing devices on the 
handlebars, a signal-sending device embedded 
on the motorcycle, and a mobile device carried 
by the user. 
 
 
 
 
 



Figure 1: Initial architecture mockup 
 

A. Handlebars 
The only user input in this system will come 
from the handlebars. Using a conductive, 
pressure-sensitive sheet called velostat wrapped 
around the handlebars, the rider is able to 
squeeze the handlebars to complete a certain 
task. To utilize the velostat, sheets of tin foil 
were used as the outside layers with two layers 
of velostat being placed on the inside. Wires 
were attached to each sheet of tin foil, and a 
voltage divider was implemented to get a 
voltage reading that would be useful for the 
analog to digital converter on the Arduino. The 
handlebar was then wrapped in electric tape to 
prevent anything outside of the system to affect 
the outcome. Each handlebar performs a 

different function—the left pauses and resumes 
music, and the right skips to the next song. 

Figure 2: Velostat sensor circuit diagram 
 

Figure 3: Raw velostat material 

Figure 4: Fully layered sensor 
 



 
 

B. Bluetooth 
The method of communication between the 
handlebar actions and the mobile device is 
managed by an Arduino MKR1000 using a 
Bluetooth board attachment called the Adafruit 
Bluefruit LE UART Friend—BLE. This board is 
powered by the 12V motorcycle battery using a 
converter to provide 5V through a USB port. 
 

Figure 5: Arduino housing with 5V USB power 

Figure 6: Arduino MKR1000 

Figure 7: Bluefruit LE UART Friend from Adafruit 
 

For the set of features accomplished in the scope 
of this project, the 
AT+BLEHIDCONTROLKEY Bluetooth profile 
was used, which allows the sending of HID 
media control commands for a bonded device. 
Controls that work on most systems include 
brightness, play/pause, next, previous, stop, 
volume, mute, search, back, and several others. 
The mobile device receiving these signals is 
expected to be nearby, such the pocket or 
backpack of the user. After testing this 
command set, the commands that worked 
correctly on the mobile device that was used are 
listed below: 
 
BRIGHTNESS+ 
BRIGHTNESS- 
PLAYPAUSE 
MEDIANEXT 
MEDIAPREVIOUS 
MEDIASTOP 
MUTE  
VOLUME+ 
VOLUME- 
SEARCH 
HOME 
BACK 
FORWARD* 
STOP** 
 
* only in browser 



** works for music, videos 
 
Most of theses commands are not used in this 
project, but it is important to note that all of 
these commands have been tested and could be 
utilized in future work. 
 

C. Mobile Device 
Because mobile phones already have so much 
functionality, the possibilities of different 
actions and corresponding patterns will probably 
never end. The first functions in which 
implementation was implemented relate to the 
music player. As previously mentioned, the right 
handlebar allows the user to skip to the next 
song in the queue. The left handlebar allows the 
user to pause/resume the current song. There is 
no mobile application that the user is required to 
download because all functionality is done 
through predefined Bluetooth profiles 
understood by any typical smartphone. The main 
music player used for testing was Spotify, which 
is one of the more popular and affordable music 
streaming services. The smartphone used for 
testing was the Google Pixel 2XL. 
 

D. Installation 
The velostat controllers were wrapped around 
the handlebars and the full Arduino circuit was 
minimized, cleaned up, and placed in the generic 
housing box. Wires ran were run from the 
project box to both handlebars, and to power and 
ground. The Arduino was then re-calibrated after 
determining the required squeeze was too 
intense. However, the software was not changed 
too drastically to prevent false positive squeezes. 
Finally the wires were fully cleaned up to allow 
the motorcycle to function safely and maintain a 
sleek look. The power and ground for the 
Arduino were tapped from the power and ground 
that runs to the speakers, which is all controlled 
by a switch. 
  

III. Results 
All components have been installed on the 
motorcycle and tested thoroughly. The user 
simply turns on the system using one main 
switch, and then connects the mobile device to 
both the speakers and the BLE Friend 
simultaneously. However there are a few 
differences from the original objective. First, 
skip and pause/play were the only features 
included, despite all the available commands 
even with just the command set that was used. 
Also, instead of housing all the components 
under the seat, the box was mounted underneath 
the handlebars behind the windscreen, due to 
space restrictions. The pressure sensor design 
also changed many times in order to find the 
most effective configuration for consistent 
readings. 
 

VI. Future Work 
First, more functionality could be added to the 
system with an efficient squeeze pattern. Other 
than other ways to control the music player, 
route navigation functions could be explored as 
well. Second, the system could be made 
re-programmable for ease of calibration and 
updates. There is no easy way to change the 
software of the system without taking it apart. 
Last, there is the task of generalizing and 
packaging the product to be easily installed on 
most motorcycles.  



  
 

Figure 8: Arduino wiring diagram 



Figure 9: Full view of installed system 

Figure 10: Handlebar squeeze 

Figure 11: Side view of motorcycle 


