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Touch As Interface - Touch Interface Prototype

Part 1: Project Description

1.1 Overview

1.2 Components

AT42Qt1070 5-Pad Capacitive Touch Sensor

Piezo Sounder

Pressure Sensitive Textile

 Playing the piano, though wonderful and beautiful, has always been a meticulous and tedious 
experience. One must grapple with 52 white keys and 36 black keys for a total of 88 keys distributed along the 
large instrument. Now, using capacitive sensors, textile sensors, the Arduino UNO, DC buzzers and Arduino 
logic we have solved the issue. 

 This wireless device allows the user to play piano simply by applying pressure to the textile sensors, 
located at the ends each finger on the device.

Main Hardware Components

- 1x Long Sleeved Glove
- 1x Arduino UNO
- 1x AT42Qt1070 5-Pad Capacitive Touch Sensor
- 1x Breadboard
- 5x Piezo Sounders or DC Buzzers
- 1x Sheet of Pressure Sensitive Textile
- 1x 9-Volt Battery + Adapter

Extra Components

- Soldering Iron + Solder
- Hot Glue Gun
- Sewing Needle + Thread
- Shrink Tube
- Lighter/Heat Gun
- Male-Male Jumper Cable
- Male-Female Jumper Cable
- Hookup Wire
- Headers
- Wire Strippers
- Scissors
- Pencil

a.

b.



Part 2: Circuit Diagrams 

This is the circuit diagram for the FIRST iteration of Musical Hands. Here, the output is a single DC Buzzer. 
The circuit digram is duplicated as the initial concept included two gloves instead of one.

This is the circuit diagram for the SECOND iteration of Musical Hands. Here, the outputs are five piezo 
sounders, placed on a breadboard. The circuit digram is not duplicated because the final product was just 
one glove, but could easily be duplicated for two.

a.

b.



Part 3: Code

Part 4: Sketches

3.1 Link To GitHub

4.1 Concept Sketches and Process Sketches

Code Is Accessible Through This Link:  

https://gist.github.com/mstafck/09634b191189466f0f9ec4c8b4795098

Conductive Fingertip Sketch

- Fingertips to go over the fingertips of the glove to be
  wired back to capacitive sensor
- Folds along middle section and stitched along the 
  edge and flipped inside out to hide seam

b.

Initial Concept Sketch

- Basic components listed and laid out
- 8-Pad Capacitive Touch Sensor
- Output device not yet decided upon
- Basic input circuit

a.



Part 4: Sketches (continued)

4.1 Concept Sketches and Process Sketches

Final Concept Sketch

- Components listed and laid out
- 9-Volt Battery
- 5 Piezo Sounders
- 5-Pad Capacitive Touch Sensor
- Input and Output circuits drawn
- Wire paths drawn

d.

Refined Concept Sketch

- Components listed and laid out
- Possible textile pattern and stitching path for
  conductive pad fingertips
- Possible integration of vibration motors
- Single output speaker
- 8-Pad Capacitive Touch Sensor

c.



Part 5: Process Journal

5.1 Initial Steps

Went Shopping For Gloves

Long Sleeve Worker Gloves - Mark’s Work Warehouse

Possible Other Gloves

Long Sleeve Loose Knit Gloves - Canadian Tire

Settled on Long Sleeved Worker’s Glove from Mark’s

Began hypothesizing whether to use conductive thread 
or to use wire for the connections. Conductive thread 
allows for mobility, however, it is difficult to connect 
conductive thread back to Arduino pins. 

Solution: Use Jumper Cable; more flexible and mobile 
     friendly wire and easy to connect to Arduino

a.

b.

c.

d.



Part 5: Process Journal

5.2 Kipping

Roughing out the position of the Arduino on the forearm 
of the gloves

Very rough input wiring from breadboard; housing the 
8-pad capacitive touch sensor, back to the Arduino.

Decided to take the sensor off the breadboard and 
place it on back of hand on the glove. 

Note: This position was intentional because the input 
          wires needed to be as short as possible to reduce 
          the sensitivity of the capacitive touch pads. As 
          per discovery, the longer the input wires and 
          larger the surface area of the detection pad, the 
          greater the sensitivity (too high for our needs).

Very lightly marked the position of the Arduino and the 
sensor using a pencil.

e.

f.

g.

h.



Part 5: Process Journal

5.3 Creation

Cut out shapes for the fingertips from pressure sensitive 
material, that will later be attached to the gloves and 
act as the conductive material for the inputs on the 
capacitive touch sensor. 

Problem: Found out that Arduino is only capable of 
handling one output sound at a time using the 
tone function in the IDE. What this basically 
meant was, one sounder could not output 
multiple tones being called at different times. 

Realizing this, our initial idea of using the 
8-pad capacitive sensor became redundant 
as it would cause more problems in the future 
due to it’s ability to simultaneously trigger 
multiple inputs and outputs. 

This would essentially mean that the 8-pad 
would be triggering multiple tones to the 
output but the sounder would not be able to 
output the different tones. 

Our solution was to go back to the 5-pad 
capacitive touch sensor, as it is only able of 
triggering one input/output at a time. This was 
very convenient for our use as we only need 
5 inputs (one per each finger).

i.

k.

Found placement for the 9-Volt battery above the 
Arduino

l.

Bent headers of the capacitive touch sensor to be able 
to connect female to male jumper cables while laying flat 
on the glove.

j.



Part 5: Process Journal

5.4 Problem Solving

Problem:

Problem:

Needed a way to connect jumper cable to 
the pressure sensitive textile fingertips. The 
male end of the jumper cable was too short to 
thread into the textile and jumper cable itself 
is too flexible and not stiff enough to hold it’s 
place or thread through the fabric. 

Instead we cut the male end off and soldered 
some hookup wire to the end of the jumper 
cable wire, which was sturdy enough for us 
to puncture through the textile fabric and hold 
it’s place and conductivity.

After identifying the issue with the Arduino 
limitations for tonal output, we started to think 
about alternative ways to get around this 
issue as one sounder cannot output multiple 
tones. We came to the conclusion of using 
five separate sounders, each assigned one 
tone, instead of one sounder assigned five 
tones.

Our next obstacle was taking the piezo 
sounders off of the breadboard because 
we did not want a breadboard on the glove 
because we saw it as too clunky.

We soldered the GND wires of the piezos 
together and left the voltage wires separate 
and tried connecting it to the Arduino. We 
later found out that the piezo’s did not get 
enough voltage and that connecting the GND 
wires together reduced the efficiency of the 
voltage transfer between the piezos, thus not 
allowing the work.

m.

n.

Settled on incorporating the breadboard for the piezo 
sounders.

o.



Part 5: Process Journal

5.5 Putting Everything Together

Attached the breadboard to the bottom of the forearm 
on the glove to keep it out of sight. Code is uploaded to 
the Arduino at this step.

The piezo sounders were very quiet. We were limited 
on resources available to us so in order to workaround 
that we made one glove with the DC buzzer with one 
tone for proof of concept. The piezo sounders can 
easily be replaced with DC buzzers in the future if the 
resources become available.

Final Placement of Components on Glove: 

Front View

Final Placement of Components on Glove: 

Side View

Final Placement of Components on Glove: 

Back View

p.

q.
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t.



Part 5: Process Journal

5.6 Troubleshooting

Close-Up:

Pressure sensitive material on the fingertips; hot glued 
in place.

Close-Up:

Female to Male Jumper Cable>Hookup Wire>Pressure 
Sensitive Material

Close-Up:

Capacitive Touch Sensor

Close-Up:

Breadboard With the Five Piezo Sounders

Close-Up:

Arduino Input and Output Jumper Cable Connections

u.

v.

w.

x.

y.



Part 5: Process Journal

5.7 Final Product

Final Product - Close Up:

Fingertips

Final Product - Close Up:

Single Fingertip

Final Product - Close Up:

Single Fingertip - Seam is Hidden

Final Product - Close Up:

Single Fingertip - Hookup Wire is Threaded Through the 
Conductive Fabric and Shrink Tube is Applied to Hide 
Solder Connection on Wire

Final Product - Close Up:

Single Fingertip - Input and Output Configuration on the 
Capacitive Touch Sensor

1.

2.

3.

4.

5.



Part 5: Process Journal

5.8 Finished Product



6.1 Reflections

Part 6: Project Context

 Originally we were introduced to the concept of technology and its relationship with the physical world, 
the exploration of gestures, music and wearables in Physical Computing in Year 1. Our prior explorations of 
these concepts were rather limited but this project allowed us to broaden our scope of what is it we are capable 
of doing with readily available sensors and outputs. 
 Our project was influenced by many different inspirations, one of which was a video on a glove 
designed by Imogen Heap, an English singer, songwriter and audio engineer. The glove designed by her 
inspired us conceptually as we aimed to explore the instances in which wearable technology can produce 
music and broaden our interactivity with audio in general. 

We realized very early on how easily expandable the product we were designing was. The customizability and 
usability of our glove comes from whatever the user can imagine. With changes to the output of the Arduino, 
the glove can be manipulated and programmed to output whatever the user desires, as opposed to just audio. 
The possibilities are endless and we are glad that we designed a product that is so open ended.

References/Resources

https://www.youtube.com/watch?v=6btFObRRD9k
https://www.arduino.cc/en/Reference/Tone
https://learn.adafruit.com/midi-drum-glove/overview


