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Abstract  
This short document outlines the steps completed and the technical aspects of the final project done 

for the course number SM2258 entitled Creative Electronics Workshop in spring 2009. The project 

completed over the course of the semester is entitled Wiiolin, a contraction between Wiimote and 

Violin. The project is an extension to the already existing “Electric Violin” done 1 year ago by Ms Yu 

Ka Wan Apple. 

Introduction  
This project stemmed from the idea to improve or at least modify the project done by Ms Apple Yu 

in 2008. Her project was of interest to be for both personal reasons and technical reasons. I was sure 

there could be many improvements that could be done to the project. Through this extension of her 

project I hope to bring wireless capabilities, sound amplification, ease of extensibility and extra 

connectivity. Other ideas that could not be achieved for the moment were the direct I²C1 

communication between elements and midi signal generation/processing. 

Creative? 
While this idea has already been implemented by others I am simply trying to give a tool for the 

others to use. I use this project as a method to learn more about instruments and electronics. 

Electronic?  
I learned a lot about electronics, I failed a lot, I had nice surprises and I burnt myself with the 

soldering iron. I must then be doing electronics somehow. 

Technical aspects 

Wiimote  
The Wiimote or Wii remote was introduced by the Japanese gaming company Nintendo in 20052. It 

came bundled with the Nintendo Wii gaming console. The remote looks like a chunky white wand 

and works wirelessly. The main features of the remote being: 3-axis accelerometer, rumble, 

hardware detection light blobs using the inbuilt IR-camera, Bluetooth communication, 4 game 

buttons, a speaker, some memory, a 2-axis gamepad and 4 blue LEDs. The remote also has an 

extension port that enables I²C communication between the remote and the peripheral. 

The features of the Wiimote I will be using in my project are the following: UP, DOWN, RIGHT, LEFT, 

Bluetooth communication, the 1 and 2 buttons, the accelerometer and 3 of the LEDs. 

UP, DOWN, RIGHT, LEFT will be assigned to 4 buttons on the violin’s body 

The Bluetooth communication will be used to connect the violin to a computer 

The 1 and 2 buttons turn on the discovery mode of the violin, they will be used to turn the wiimote 

on. 

                                                            
1 http://en.wikipedia.org/wiki/I%C2%B2C 
2 http://en.wikipedia.org/wiki/Wii_Remote 
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The accelerometer will be used by the computer for further processing and generating effects. 

The three LEDs will be used as a mode of communication through a home-designed communication 

protocol. 

Arduino  
The Arduino is an ATMEL-based microchip controller board that is widely used by tinkerer all over 

the world. The version I will be using is the Arduino Diecimilla (aka. Arduino 10 000 in Italian). My 

board has an ATMEGA168 chip, USB for serial communication with a computer and a ready supply of 

5v power. The arduino has both analog (0 – 1024) ports and digital (HIGH – LOW) ports that can be 

accessed through the chip. The board also helps us by supplying both 5v and 3.3v power. This is 

really handy as most of the items used in this project are powered using 3v. 

The Arduino was originally used in the project to control the LEDs and was originally connected to 

the computer with a big bundle of wires tethering the user to the table. In this iteration, I will be 

trying to remove this limitation by connecting the arduino to the Wiimote and channel all the 

communication through the Bluetooth channel. 

Amplifier  
The amplifier used in this project is the same as the one created in class this semester. The model 

that I had made was a stereo amplifier since I thought it would be far more interesting than limiting 

myself to a mono speaker. 

The stereo amplifier is used in this case to amplify one microphone to two distinct outputs: one in-

builts speaker to the violin and one XLR plug to be used for extra external amplification. 

The volume can be adjusted using a know on the violin. 

Connectivity  
As previously mentioned, we will be using Bluetooth for this project. The arduino can be interfaced 

with USB, the amplifier can be connected to the microphone, a speaker and an XLR-enabled device 

such as an audio mixer or recording device. 

Communication  
In this project, the main communication protocols will be the homebrew one that makes up the 

communication between the wiimote and the arduino, serial Bluetooth between the wiimote and 

the computer and the Wiiflash interface between the computer and the Flash or Flex interface. 

Flash 
Flash will be used as the high-level interface of this project. Since the project focuses more on the 

technical aspects, I will not develop the software that was originally intended. I will make a simple 

interface that will be a proof of concept of the good function of the wiiolin’s features. 

The interface has the following tools: 

¶ Track the values from the accelerometer 

¶ Track the button presses 

¶ Turn on or off the 8 LEDs on the wiiolin 

¶ Battery level 
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Arduino code  
The Arduino code is not too complex since it only needs to turn on 8 leds without any kind of 

multiplexing. It also has to manage the one-way communication from the wiimote to it’s analog 

ports. This consists mainly of tracking the status of the ports and allocating different values to 

variables depending on the type of packets received. 

Implementation  

Violin  
1. Hacking the violin open 

I used a dremel-like tool to cut the violin open and a simple drill to make holes. A file was 

used to sand down rough edges. 

The hacking open was not too hard apart from the fact that the wood of the violin was very 

dry and thus would catch on fire when I use the rotary tool at a high speed or for too long. 

2. Adding components 

First, I had to find the components to use. It was actually quite an easy choice since I had a 

few wiimotes on hand and I did not mind hacking them apart. 

Arduino Diecimilla was also an easy choice since I also had a few on hand. The rest was just 

self evident and chosen only for their ability to fulfil the requirements: 

Push buttons, voltage regulator, switches, piezo. 

3. Positioning components 

Positioning was done considering the accessibility of the fingers on the components and so 

that it would not disturb normal playback on the violin. The rest of the components, 

especially inside, were positioned depending on their space requirements. 

4. Power 

Power was an issue since I wanted the Wiiolin to be completely wireless. While the USB 

would power the violin using 5v when connected to the “debugging port” the 3v battery 

pack I attached later was not good enough to provide power to everything. I thus decided to 

simply go for a 9v battery with a voltage regulator. 9v was a better choice than 4 batteries 

because it would ultimately take less space and be lighter. 

5. Closing it all up 

Closing the violin was a challenge in itself since there were already a lot of holes in the violin. 

Most of the holes were closed up by adding a plug or button of some sort and finding a 

reason for those newly added items. 

The latest and biggest hole was at the back and was the backpanel with the speaker. I 

secured it by using two aluminium sticks to secure the lid. 

Arduino  
1. Ports 

The ports that were used were more or less logical choices. 

LEDs have been connected to the digital pins since they only need to support HIGH and LOW. 

The 3bit communication pins have been connected to the Analog pins since the boundary 

between LOW and HIGH had to be defined manually depending on the voltage that would 

be input to the board from the Wiimote’s LEDs. 
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There were some issues that I hit since I did not realise that the digital pins 0 and 1 were 

used by serial communications even if I only wanted the communication to happen over the 

USB/Serial part. This would cause me trouble when I wanted to control LEDs using those pins. 

This mistake was very easily fixed by relocating the LED pins. 

2. Programming 

The programming in Flash was very easy since there are plenty of libraries available online. 

You may find my code at the end of this report. It was done in Flex and used the wiiflash 

library. 

The programming in arduino was very easy. See the code attached to this report. I simply 

listen to the analog ports 1, 2 and 3. In the loop it will analyse the values of those 3 pins and 

turn the LEDs on accordingly. 

Amplifier  
1. Construction 

The construction was mainly done in class. You may find more details on the blog at the 

following address: http://projects.morgan.hk/blog/20090220/week-6/ 

2. Setup 

As for most components, I drilled a hole, passed the volume regulator through and that was 

it. 

As an input I used the piezo pickup of the violin and as outputs I had the inbuilt speaker on 

one channel and the XLR setup in mono on the other channel. 

Software  
1. Arduino 

a. Communication protocol between wiimote and arduino 

Simple protocol composed of: 

 000   = start 

 010   = reset 

 001   = next packet 

 1xx   = 1 is data packet and xx is on/off for 2 leds. We need 4 packets to 

  cover the 8 leds. 

b. Functions 

i. Turn on LEDS 

ii. Turn off LEDS 

iii. Decode the communication from the wiimote 

2. Flex 

a. Wiiflash 

i. Server will connect the wiimote to Flash/Flex 

b. Interface 

i. Controls data received and sent to the wiimote 

For more info, please look at the photos, the code and the mindmap attached at the end of this 

report. 
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Difficulties encountered and solutions or proposed solutions  

Too many holes  
Since one cannot “un-drill” holes I decided to let them be for the moment. They will be used for 

further extensions. 

Missing parts  
They were replaced by off-the-shelf components found laying about. 

Original planning not working  
My original proposal outlined a few milestones to meet, thus making the development more 

granular and leaving more space for mistakes or lack of time. 

Improvements  

Better demo  
Actually, simply create a demo application that could be used with the violin and clearly 

demonstrate its abilities. 

Midi processing  
If I had more time I would have implemented the violin as a midi instrument as well. Creating the 

midi signal using the arduino. 

TWI support through I²C of wiimote  
I still have not found out why the I²C does not work. I will keep on looking at how to make it work 

over the summer. 

Paintjob on the violin  
The violin could be “pimped” further by painting the whole violin black with a nice shiny layer of 

lacker. 

Wireless transmission of sound  
Enable wireless transmission of sound over Bluetooth. 

Streamlining software package  
Making the software easy to use and simple to launch. 

Post-presentation  
Post presentation you told me it would have been a good idea to make it modular since most people 

would not want to hack their violin open. It is understandable, my violin cost only $300 but many 

people spend a fortune on their musical instrument. I will look into the idea and see if there is any 

further developing possible in my free time. 
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Personal opinion on the project  
I learned a lot in general and taking over the project left by my classmate was a great pleasure. I had 

helped her to create the first version and I was happy to be able to continue and improve the project. 

Many tools that I used, I had not used in this way before and was happy to learn about how to use 

them. 

Programming was not much of an issue, it was mainly the time that was against me since I had a lot 

of projects to hand in at the same time. But I think the granular development helped me make sure 

that at any given moment in time the violin would work, or at least partly. 

The project is still a work in progress and, I think will keep on being a work in progress as long as 

there is not software or exhibition to put the work in. The idea suggested of making it modular and 

more as an add-on to the violin instead of a destructive surgery is a good idea and could be looked 

into. I would like, though, to keep it compatible with the standard of the wiimote since it makes it 

easy to interface with and program for. 
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