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ABSTRACT
This paper will explore the development of TapSticks, an interface for drummers that explores the ability to record musical ideas anywhere at any time. TapSticks are professional grade drumsticks with sensor embedded at the core. These sensors communicate with any audio or MIDI recording software through the use of Arduino and Serial communication. TapSticks are the first device to allow recording of drum ideas with out the need for additional or expensive hardware while also contributing to muscle strength and development as typically seen when practicing the drums in traditional settings.
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1. INTRODUCTION

Advancements in drumming technology have had a tendency to stay within a particular realm, especially in terms of recording. Expensive microphones and pad like devices are constantly bombarding the market, offering interesting recording solutions, yet they all seem to mimic or act in the same manner as devices before. The current methods for recording even just a simple drum idea require the drummer to either carry additional and often expensive gear with them, or take the time out to record in an actual studio. Generally this method would work fine, but what about those brilliant musical moments that strikes the imagination while on the go… Enter my solution, working title, “TapArounds”. TapArounds are real drumsticks with technology embedded into the core. This technology affords them to be used as a mechanism for recording directly into your favorite audio recording and MIDI software. TapArounds can be played on any surface, eliminating the need for traditional pads, microphones, or midi interfaces, this mobility offers drummers an opportunity to express and capture their musical ideas at any point.
2. RELATED WORK

Recording the drums has traditionally been done one of two ways. The first is to record using microphones. This method has been the standard since the advent of recording music. As technology progressed and the use of MIDI become standard practice, new forms of recording drums came about. The use of midi triggers or pads offered the ability to record more complex rhythms while also offering the ability to manipulate and change sounds through use of computer software. These pads work when they are struck by sending a voltage change through some sort of serial connection to a “brain” or computer program that recognizes this voltage change as a hit. The sensors used in the pads are piezoelectric transducers, similar to a vibration sensor, when hit they vibrate, and send this voltage change to be acknowledged by the computer. These pads can be stand-alone units that can either be attached to a drum or some other surface like the ddrum Red Shot Triggers [1] or as seen in the Roland VDrum [2] series of completely electric drum sets. There has also been a ton of exploration into homemade and custom devices, like the Drum-Kit Kit from SpikenzieLabs [3].   

3. INSTRUMENT DESIGN
SYSTEM DESCRIPTION

TapSticks are based on the same technology used in the traditional MIDI/recording pads. Each stick contains one small vertical Piezo vibration sensor embedded deep into the core of the stick. These sensors are currently hardwired to an Arduino Duemilanove, which is connected to a computer via USB. I decided to use VicFirth CORPSMASTER MS6 Chop-Out sticks [4] as the basis for my design. VicFirth specifically designed these sticks to be practice sticks. They are on the heavier side and contain rubber tips. The tips are ideal for my design because they afford the sticks to be played on any surface while maintaining the feel of hitting a real drum, while also contributing to muscle development. 

HARDWARE IMPLEMENTATION

Piezo vibration sensors are sensors made of a flexible PVDF polymer film. When the sensor vibrates, or the film is caused to move it will send a voltage change, in this case to the Arduino. 
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Fig.1 – Mechanical dimensions of the Piezo Vibration Sensor used for this project.
The Arduino has been programmed to cycle through inputs, detecting these voltage changes in real time as “hits”. Each sensor has been connected to a resister and diode and has also been wrapped in a hard plastic casing before being inserted into the stick. The hard plastic casing was used to prevent unwanted triggering of the sensor. After multiple prototypes I found that it was hard to keep the cable connected to the sensor from triggering it upon movement. The use of a splint and casing proved to eliminate any concern. Because weight and balance are important characteristics of drumsticks, a bit of weight was added to the back of the stick to rebalance them after having the sensors were embedded. The sticks are also tapped black for esthetics and also to prevent slippage when playing.  
Permission to make digital or hard copies of all or part of this work for personal or classroom use is granted without fee provided that copies are not made or distributed for profit or commercial advantage and that copies bear this notice and the full citation on the first page. To copy otherwise, to republish, to post on servers or to redistribute to lists, requires prior specific permission and/or a fee.

NIME’11, 30 May–1 June 2011, Oslo, Norway.

Copyright remains with the author(s).

4. MAPPING AND PLAYING

TapSticks communicate in real-time with a MIDI program/interface called Ardrumo [5], which also communicates in real-time with any other audio recording or MIDI software. Currently everything is interfacing with Apple’s GarageBand. The use of Ardrumo also offers the ability to use up to 6 triggers and over 50 different drum sounds. Although there are only 2 triggers in TapSticks, one in each stick, this particular setup would allow for other adaptations, maybe a trigger or two in the shoe for peddle work!

The specific code written to interface the TapSticks with the Arduino also required some data mapping. Because the Piezo sensors are analog they offer the ability to record voltage changes from 0 to 1023. This span of numbers is important because it allows TapSticks to be sensitive in terms of dynamics. If the stick is hit lightly it will produce a low voltage change, this low change directly correlates with a softer dynamic level. On the other hand, if the stick is hit hard it will produce a higher voltage change, possibly even 1023. This number will then directly correlate with a louder dynamic. There was also a specific threshold set to eliminate any unwanted additional vibrations. Because the sticks will be moving constantly I had to adjust the code so all this vibration would not trigger anything, instead only a knock with enough force would be acknowledged by the Arduino.

In order to use the TapSticks, the user must first connect each stick to the Arduino and launch the Arduino Sketch/ program. Although the chip on the Arduino is programmed with the proper software, in order for it to properly communicate with Ardrumo the sketch must be open (serial communication). The user should then launch their project in GarageBand and launch Ardrumo. GarageBand will then recognize Ardrumo as a MIDI input and the fun begins! Adjust the sounds you wish to record and Tap away.
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Fig.2 TapSticks
5. User Testing

TapSticks were designed for a very specific user group, Drummers. Professional, enthusiasts and students alike could all use and benefit from this device. A series of user tests and interviews had been done throughout the entire design process. Intially the sticks were being designed as more of a practice tool, but after my first group interview with my user base (Percussion Ensemble at the New School Jazz) It was decied to transition from a practice tool to a recording tool. It is best summed up by Ron, a professional drummer and part of my core user group. He said “ I come up with rythms all the time but seldom have the ability to record or remember them. I guess I could carry some pads but its expensive, and I don’t want to carry all that! TapSticks would be great because they could be just another tool or pair of sticks in my stick bag. No additional BS to carry around! Hell yea I would use them, I’d buy em right now if I could”
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Fig.3 Ron and the NS Jazz Percussion Ensemble User Group
6. CONCLUSION

TapSticks offer Drummers of all kinds the ability to record with out the need of additional expensive and bulky recording/MIDI gear. An additional pair of sticks to add to the collection that would allow for recording of ideas at anytime anywhere is all they would need.  
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