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Dance Dance Revolution

DDR





The Music.



Y’all, the music.





























I’m Carmen! (she/her) 
From 󰎧, living in 󰎈
Co-Founder: BadWebsite.Club

Developer Educator, Directus

DevRel Strategy Consultant

egghead Instructor
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const MPR121 = require('node-picap');
const mpr121 = new MPR121('0x5C');

mpr121.setTouchThreshold(40);
mpr121.setReleaseThreshold(20);

// Process touches
mpr121.on('data', (data) => {
  try {
    // SEND DATA TO PC
    });
  } catch(e) {
    console.log("ERROR: ", e);
  }
});
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Linux USB gadget configured 
through configfs

https://www.kernel.org/doc/Documentation/usb/gadget_configfs.txt



https://randomnerdtutorials.com/raspberr
y-pi-zero-usb-keyboard-hid/



1. Enable Raspberry Pi OTG (USB on the 
go)

2. Add boot script to enable Keyboard 
HID device on the configfs





1. Enable Raspberry Pi OTG (USB on the 
go)

2. Add boot script to enable Keyboard 
HID device on the configfs



#!/bin/bash
cd /sys/kernel/config/usb_gadget/
mkdir -p ddrusb
cd ddrusb
echo 0x1d6b > idVendor # Linux Foundation
echo 0x0104 > idProduct # Multifunction Composite Gadget
echo 0x0100 > bcdDevice # v1.0.0
echo 0x0200 > bcdUSB # USB2
mkdir -p strings/0x409
echo "fedcba9876543210" > strings/0x409/serialnumber
echo "Carmen Huidobro" > strings/0x409/manufacturer
echo "DDR Dance Mat" > strings/0x409/product
mkdir -p configs/c.1/strings/0x409
echo "Config 1: ECM network" > configs/c.1/strings/0x409/configuration
echo 250 > configs/c.1/MaxPower

# Add functions here
mkdir -p functions/hid.usb0
echo 1 > functions/hid.usb0/protocol
echo 1 > functions/hid.usb0/subclass
echo 8 > functions/hid.usb0/report_length
echo -ne 
\\x05\\x01\\x09\\x06\\xa1\\x01\\x05\\x07\\x19\\xe0\\x29\\xe7\\x15\\x00\\x25\\x01\\x75\\x01\\x95\\x08\\x81\\x02\\x95\\x01\\x75\\x08\\x81\\x03\\x95\\x05\\x75\\x01\\x05\\x
08\\x19\\x01\\x29\\x05\\x91\\x02\\x95\\x01\\x75\\x03\\x91\\x03\\x95\\x06\\x75\\x08\\x15\\x00\\x25\\x65\\x05\\x07\\x19\\x00\\x29\\x65\\x81\\x00\\xc0 > 
functions/hid.usb0/report_desc
ln -s functions/hid.usb0 configs/c.1/
# End functions

ls /sys/class/udc > UDC



configfs is a virtual filesystem mounted on the 
Raspberry Pi.



Raspberry Pi OS comes full of configuration 
options out of the box!







Asking for help is A-OK!



Each keystroke is a byte array of 8 
hexadecimal keys.





const p1Left = 0x04; // A
const p1Right = 0x05; // B
const p1Up = 0x06; // C
const p1Down = 0x07; // D



const p1Left = 0x04; // A
const p1Right = 0x05; // B
const p1Up = 0x06; // C
const p1Down = 0x07; // D



// Process touches
mpr121.on('data', (data) => {
  let keys = parsePressedKeys(data);
});



parsePressedKeys = (data) => {
  var pressedKeys = [];
  data.forEach((electrode, i) => {
    if (electrode.isTouched) {
      switch(i) {
        case 0:
          pressedKeys.push(p1Left);
          break;
        case 1:
          pressedKeys.push(p1Right);
          break;
        case 2:
          pressedKeys.push(p1Up);
          break;
        case 3:
          pressedKeys.push(p1Down);
          break;
      }
    }
  });
  return pressedKeys;
}



// Process touches
mpr121.on('data', (data) => {
  let keys = parsePressedKeys(data);
  let keystroke = keystrokeFromPressedKeys(keys);

});



keystrokeFromPressedKeys = (pressedKeys) => {
  var keystroke = [0x00, 0x00];
  pressedKeys.forEach((key) {
    keystroke.push(key);
  });
  while(keystroke.length < 8) {
    keystroke.push(0x00);
  }
  return keystroke.slice(0, 8);
}



// Process touches
mpr121.on('data', (data) => {

let keys = parsePressedKeys(data);
   let keystroke = keystrokeFromPressedKeys(keys);

console.log(keystroke);
});



And now, the byte 
array…





// Process touches
mpr121.on('data', (data) => {

let keys = parsePressedKeys(data);
   let keystroke = keystrokeFromPressedKeys(keys);

   let buffer = Uint8Array.from(keystroke);

});



And now, we send the 
keystroke…



And now, we send the 
keystroke…?



✨ File Descriptors ✨



=



'/dev/hidg0'



pi@raspberrypi:~ $ echo "blablabla I am a keystroke" | sudo tee -a /dev/hidg0





const DeviceHandle = require('linux-device');

// Open up access to the USB interface
const device = new DeviceHandle('/dev/hidg0', true, 16);



// Process touches
mpr121.on('data', (data) => {

let keys = parsePressedKeys(data);
   keystroke = keystrokeFromPressedKeys(keys);

   let buffer = Uint8Array.from(keystroke);

device.write(buffer);
});



const exec = require('child_process').exec;
process.on('SIGINT', () => {
  device.close();
  process.exit(0);
});



node dance-mat.js















So are we set for life?



So are we set for life?

¯\_(ツ)_/¯



If we could do 
it all over 

again...

● Use an Arduino
● Smoother surface
● Physical instead of “paint” 

cabling





But hey!
We learned a whole mess 

of stuff.





Dance for the nice people, Carmen.









Takeaways
● Hardware hacking looks 

daunting, but there’s a ton 
of support out there

● Play around with things!
● There’s packages to help 

you
● But most importantly...



Just go for it!



https://carmenh.dev/dance-mat-js-24.pdf



Carmen Huidobro

carmenh.dev/card

Thank you,
Friends!


