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Interactive Dancing Chair 

 
1. Introduction 
1.1 Objective 

The main objective of this project is to build a dancing chair that 
interacts with the movement of the dancer and adjusts the music, 
light, or video based on the dancer movements on the chair. My 
goal was to make some Design modifications to the prototypes in 
conjunction with adjusting performance needs, developing 
upgrades. Considering all the aspects of design in term of best 
and most economical materials to be used and optimal design 
methods was also part of my role in this project 

 

1.2Theory 

The movements are measured using sensors that are spread over 
the chair in a way to cover the largest possible area. These sensors 
detect that there’s pressure exerted by the dancer (the person 
sitting on the chair). Furthermore, these sensors also detect the 
position where the pressure was exerted and how much pressure 
is exerted. 

Thus, based on the positions that a person can touch when sitting 
on a chair, sensors where spread across the chair and the output 
voltage across each sensor is what determines how much 
pressure was exerted on that position. This output voltage is what 
used to control the other parameter such as music, light, or video 
that the dancer is interested in adjusting. For example in case of 
music, as the movement on the chair increases, the pressure 
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increases, and thus the output voltage also increase so the music 
might also increase. 

  The output voltage from the sensors is then converted into 
digital signals using the picaxe which facilitates transmitting it 
over the RF link as packets. These packets will be decoded on the 
receiver side of the circuit and then converted again into analog 
signals and the desired parameter will be adjusted according to 
that decoded analog value. 
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2. Methodology 
 

2.1 Material and Circuit Design 

The sensors used for this circuit are the piezo transducers which 
are sensors that measures pressure, acceleration, force, and strain 
by sensing that and converting it into electrical signals. the piezo 
electric material vibrates at their resonant frequency.  Piezo 
transducers were used in this project for several important 
reasons.  Piezos have an extremely high natural frequency and 
they’re linear over a wide range of amplitude. Another interesting 
fact about piezo is that they’re insensitive to electromagnetic field 
and radiation.   Furthermore, the piezos are cheap and they’re 
convenient. The piezo sensors used in this project are made from 
two conductive sheets with a small layer of piezoelectric material 
in-between. 

 

 

 

 

 

 

After getting the voltage from the piezos, the output need to be 
integrated with respect to time and the best way to do this is to 
use an op-amp integrator circuit. After this stage, the input 
voltage that  went through  the integrator circuit needd to be high 
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enough so for this reason a buffer amplifier circuit is introduced 
after that.  So the piezo output will be connected to a unity buffer 
amplifier. After this, the output from the buffer non inverting 
summing amplifier will be input for the picaxe.  Furthermore, a 
potentiometer was used to tune the integrator. This is done to 
make sure the sensors’ output voltage is maintained despite any 
impedances in the rest of the circuit.  It is necessary to have this 
buffer be a dual supply op-amp.  Piezos generate both positive 
and negative voltage outputs; a single-supply op-amp would clip 
out the negative input voltages.  This would cause the integration 
of our signal to approach infinity.  The output of each buffer is 
then integrated using another op-amp.  This op-amp is single-
supply, because in an ideal situation, the integral of the input 
signal will always be positive. Each sensing region outputs a 0V 
to 5V analog signal 

The picaxe used in this PICAXE 40X-2 where the eight analog 
inputs from the integrator will be programmed using the picaxe. 
The picaxe converts the analog signal into digital signal that has 8 
bits and these 8 bits is what makes up the protocol for packets 
transmission over the RF link. The first 3 bits are the tag bits 
which identify which input or piezo sensor is being sent over the 
link. Thus each piezo has its unique 3 tag bits and the DAC 
determines which input based on these three bits. The DAC is 
used to convert from digital into analog 
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On the receiver side of the circuit, 2 DAC will be used and 
specifically TLC7226IN DAC's to handle the output transmitted. 
The other 5 bits that makeup the transmission control will be 
inputs to the most significant input of the DAC (D3-D7) whereas 
the tag bits will be used as control bits. 

For controlling and displaying the output of the sensor, Isadora 
program was used where I sadora is a program that offer 
building blocks that can be linked together in nearly unlimited 
ways for keeping track of the impulse which is in this case, the 
pressure exerted by the dancer. The main feautures of Isadora is 
that it’s stable reliable program that can be easily learned. In this 
case, the Isadora was used to display the visual effects on the 
screen based on the pressure exerted. 



 7 

 

 

2.2 Background 

The Interactive Dance Chair Project started in 2009 with the 
primary goal of exploring motion and mobility in innovative 
ways through re-conceptualizing current chair and assistive 
technology designs and developing several device options for use 
in dance and/or social settings. The project unites two very 
different disciplines and areas of expertise, bringing together the 
Department of Electrical Engineering with the Dance Department. 
Beyond the intent to increase participatory opportunities and 
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choreographic options in dance, the project also has sought to 
increase interdisciplinary opportunities amongst students and 
faculty in terms of research, service, curriculum, and community 
engagement. 

This project has a new idea, which is building an interactive chair 
that interacts with the movement of the dancer and there’re few 
projects that has been done and was successful with the same 
concept. During the Fall 2009 semester several student groups in 
the Mircoelectronic device and circuits Course worked on the 
dance chair project. Professor Martin Brooke (Principal 
Investigator) was the instructor for the course and helped 
coordinate student efforts. Desired design features and motions 
for the chair were explained and demonstrated. Chair Man Mao is 
one of the groups that successfully built the project and met the 
objective. Thus, This project is  developed based on  ChairMan 
Mao (group 8) in ECE 51. The group came up with the creative 
idea of using piezos as pressure sensors, which made their project 
unique.  
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3. Results 
 

3.1Results  

The project now is working as it’s supposed to work where the 
pressure is sensed and then amplified, integrated, transmitted 
and measured using a program called Isadora. Thus, the signal is 
effectively buffered and integrated giving the correct pressure 
output. Isadora measure and display the visual effects on the 
screen successfully based on the pressure exerted. The Circuit is 
sometime unreliable and might become slower in transmitting 
data when more pizeos are used. 
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Each group of piezos sums correctly and the voltage across the 
tuning resistor reads properly.  This signal is effectively buffered 
and integrated, yielding an apropriate pressure output.  Figure 4 
shows this in action. The bottom line shows the voltage across the 
tuning resistor as a section of piezos is pressed.  The top line 
shows the integration of the bottom line resulting in an increase 
in voltage proportional to the pressure applied to the piezos.  

 

Figure 1: Piezo output and Integrator output 
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The effectiveness of piezo summing is shown in Figure 5.  As 
more piezos are pressed the current produced by each piezo is 
added causing an increase in voltage across the tuning resistor 
proportional to the sum of the voltage that would be produced by 
each individual piezo. 

 

Figure 2: Piezos summing in action 

The decay of each integrator can be tuned using the 
potentiometers hooked to them.  When the resistance from the 
non-inverting input of the integrator to power is zero, the 
resistance from that input to ground is 1MΩ and that same input 
is forced to high thereby forcing its output to high.  This also 
works conversely and can force the output to low.  Figure 6 
shows this in action.  As the potentiometer is turned, the 
resistance between the input and power is changed from 0 to 
1MΩ, causing the decay of the resistor to increase. 
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Figure 3: Tuning the integrator 

The PICAXE 40x2 also performs as expected.  The code (Figure 3) 
correctly cycles through each input, converts its signal to digital, 
and then outputs the digital signal and the tag for that input.  
Figure 7 shows the output of the two most significant bits as the 
PICAXE cycles through. 

  

Figure 4: Two Most Significant bits of the Tag Output 

The data successfully sends across the RF link and is decoded by 
the TLC7226INs producing eight data values as outputs.  These 
data values tend to lag behind the original data for two reasons.  
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First, sending the data serially over the RF link means that only 
one data point is sent at a time.  Since each data point is outputted 
for one tenth of a second, it takes eight tenths of a second for the 
PICAXE to scan through all the data.  This means that it can be as 
much as seven tenths of a second before a change in pressure is 
outputted from the PICAXE.  Second, the RF link is not 
instantaneous, although it does send the data over within the one 
tenth of a second that the PICAXE is outputting. 

As an added feature, we programmed our sensors to change 
visual effects on a projector using Isadora.  Figure 8 shows our 
Isadora program and that pressing our sensors can change the 
size and color of a square, and also the background color of the 
window. 

 

4. Conclusion 
We view our overall project as a success.  We were really 
impressed with our ability to get the piezo sensors to work as 
pressure sensors.  The outputs from the integrators are a good 
representation of the pressures being applied to our chair.  We are 
able to use our wirelessly transmitted data to control the 
environment of the room with Isadora.  

During our demonstration, the WR bit of the DAC which 
controlled outputs 4-7 remained on low.  This was not 100% 
desirable, yet we were able to get it to recognize a change in 
pressure nonetheless.  The other DAC worked exactly as 
expected.    
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6. Appendix A 

 

Figure 1: Applying pressure to a sensor on the completed chair 

 

Figure 2: Receiver and Midi Interface 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Figure 3: Integrator Board 

 

Figure 4: PICAXE 40x2 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Figure 5: Integrator, PICAXE, and Transmitter Circuits 

 


