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The Nintendarcade Ableton Live Controller

Introduction

My group originally designed the Nintendarcade Controller to play and mix loops in the program Ableton Live.  Every member of the group had expressed disappointment with their previous single-note instruments, so we felt that we could make more interesting music if we made it loop-based.  To expand the functionality of the controller, we decided to add effects and a “Player mode” in which the controller acted as a single-note instrument.  While we were kicking around these ideas, William told us that he had discovered a way to run video game controllers through Max so that they generated numerical values.  The idea to make our controller out of video game controller parts came to us relatively quickly.

The Ableton Live Setup

To prepare Ableton Live for performance with the Nintendarcade, we needed to make many loops that would sound relatively good when played together.  We also wanted “well-rounded” loops so that we could create interesting music.  

First, we divided our Live Session into 5 channels: Melody, Counterpoint, Bassline, Hi Hats, and Drums.  Because we had started with the video game theme, we decided to use the well-known music from some famous Nintendo games, viz. Super Mario Brothers 1, Super Mario Brothers 2, and The Legend of Zelda.  We chose 8 loops from the soundtracks to these games.  Then, we composed 8 loops for each of the other sections using the MIDI voices from an actual Nintendo machine.  All of the songs were in CM, so we wrote all of our tonal material in that key.  We made our Drums and Hi Hats loops out of the primitive sounds from the Nintendo as well, with some interesting and often amusing results.  We made the Hi Hats loops as “rhythmic counterpoint” to our Drum Loops; they are more sparse and minimal.

We had a multitude of VSTs at our disposal for the effects, but we eventually decided to use a simple one called SupaTrigger that cut up and rearranged audio.  It sounded very good with our sounds.  In order to use this VST, we needed to route our audio signal back into the computer, since it was an audio effect.  To mitigate the problems that we anticipated with this, we found an alternative MIDI effect plug-in that we could use in the event that the sound card did not work properly.

Once our musical parameters were finished, we used the MIDI Learn feature in Live to map each loop to a different controller number.  We used controller numbers 20-70 (some were skipped).  We wanted to be able to stop a loop as easily as starting it, so we set the loop activation mode to “toggle” instead of “trigger”.  That way, when we pressed the same button twice, the second press would stop the loop instead of restarting it.

The Controller

The Nintendarcade Controller is housed in a box that is about 19” wide and 8” tall and deep.  On the left side of the controller, there is a large joystick, a small joystick, and 2 buttons.  On the right side of the controller, there are 8 buttons, divided into staggered rows of 4.  The large joystick is really an 8-way switch; real analog joysticks were astronomically priced.  Fortunately, we wanted our joystick to act as a switch/toggle, so this was not a setback.  The small joystick, which we scavenged from a Sony Playstation controller, is a continuous analog joystick, so we decided to use it for effects.  The left button at the top is to switch between the Mixer Mode (in which the controller is triggering loops) and Player Mode (in which the controller is triggering MIDI note-ons).  The right button is used to increase the octave that the Player Mode is using.  On the right side of the controller are 8 buttons, which we basically used as binary switches.  When Mixer Mode is on, the buttons trigger 1 of 5 loops, depending on what channel is selected.  When player mode is on, each of the buttons corresponds to a note in the CM scale.  To allow the missing semitones, we mapped our joystick to a pitch bend of 1 semitone.

Underneath the box, each of the buttons and the 4 directions of the big joystick are wired to the ribbon cable that was inside of the video game controller (the ribbon cable had been originally attached to all of the buttons in the actual video game controller).  All of the information is sent out of the box via USB into Max.
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The Max Patch

The most difficult part of the project was to transform the values that our box input into the computer into the values that we needed to do everything that we wanted to in Ableton Live.  We started by downloading objects that allowed us to interface with the joysticks.  After that was done, we had to figure out a way to make our 8 buttons be able to trigger 40 loops!  We did this by assigning a numerical value to the various positions of the big joystick, and multiplying that number by the button’s initial controller number.  For example, our first button was normally assigned to controller 20.  Using our mathematical operator, we essentially assigned the button to controllers 20,30,40,50, and 60.  Each of 5 orientations of the joystick generated a unique controller value with any given button.  In Ableton, we assigned a different loop to each of these controller values, such that each button could trigger one melody, one counterpoint, one bassline, etc..  

We also needed our small analog joystick to activate effects.  Initially, we tried to have a button-based way of choosing the effect, and the joystick was supposed to control the parameters.  After we realized that we could not feasibly do that, we simply mapped four different effects to each of the 4 directions of the joystick.  We gave ourselves the full MIDI range by scaling each axis to the range 0-127.  The joystick rarely reset to the value (0,0), so we put a gate on the value so that it would send a “0” if the number was less than 15.

We made our player program in a separate patch, mainly due to cosmetic reasons: our Mixer patch was quite large and took up a lot of space.  After a lot of trouble, we finally got each button to send a note-out.  We specified the note number in a number box, and used the note numbers corresponding to a CM scale starting at middle C.  To incorporate the octave button, we fed a “+12” number box into the note number box, so every time it was pressed, the note number would increase by exactly one octave.  To enable our pitch bend feature, we assigned the y-axis of the joystick to pitch bend.  Because the joystick can only generate the values 0 and +/- 100, we simply divided by 100 so that the only values we could generate were 0 and +/- 1.  We added this number into the note number box.

Finally, we assigned one of the left buttons to switch between the patches, so that we could play notes while loops were playing.  This gave the instrument the potential to “improvise” over sequences, which I have never seen in any DJ or sequence-based product before.

Conclusions


My group was fantastic, and I would gladly work with either William or Shahan again (I’ve actually talked to William about hacking apart an Oxygen controller next year).  The three of us, collectively, were strong in every necessary discipline, and were fairly proficient at the others.  William did a great job with the wiring and procurement of parts, and he also provided the copy of Ableton Live and the VSTs.  William and I were the main people that put the box together.  Shahan’s excellence at computer programming was quite helpful when we were designing our rather complicated Max patches.  He also helped me write and sequence some of the loops.  We all had a creative part in the process as well.  It was William’s idea to use video game controllers, it was my idea to use them to play back loops and sequences in Ableton Live, and Shahan helped both of us keep our designs and desires within the reasonable scope of the project.  

I’m actually finding it very difficult to say who did what in this project, because it truly was a cooperative effort.  We always worked at the same time and together, and we seemed to have the same goal in mind.  None of us had ever been forced to implement our knowledge in such a practical way as this; this project was far more challenging than I anticipated, and may even be the most advanced project that I have ever put my hand to.

My idea to control loops in Ableton was obviously inspired by my background as a DJ, since I almost always work with loops.  The latest trend in DJing has been going digital; CD-turntables that emulated vinyl turntables paved the way for such programs as Ableton Live, which is literally a live performance sequencer.  The British DJ Sasha, one of the most prominent figures in the scene, has started using Ableton Live exclusively for his sets; he even had a custom controller built for him.  The instrument that we have made is, I imagine, quite comparable to this controller, and I am now certain that the future is going to be hardware controllers for software such as Ableton.  If I inserted loops of club tracks into our Live Session, I could easily use our controller to mix a set that is more sophisticated than anyone could do on turntables or even CD-turntables.  It was more work than I could have imagined, but this is the biggest and coolest thing that I have ever done.

