Dancing4Fun: Build Your Own Dance Game 
Ed Kaim
President of SharpLogic Software
In this paper we’ll take a look at creating a Dance Pad for use with the Dancing4Fun project. A Dance Pad combines four floor mats (often used in physical security systems) with a Phidgets Interface Kit to provide a single programmable unit that detects steps in the “up”, “down”, “left”, and “right” directions.
What You’ll Need
Before getting started, you will want to gather the following hardware components:

1. One Phidgets InterfaceKit 8/8/8
2. Four switch floor mats (ideally the 14” x 30” models)

3. Four analog sensor cables (ideally 12’)

4. Four resistors – We settled on using 10,000 Ohm resistors with 5% tolerance, but every level of resistance we tried worked.  More information on reading resistor color codes is available at The British Columbia DX Club’s website.  

5. A pair of scissors (get your parent, spouse or manager’s permission!)

6. Plenty of tape (transparent stationary tape works fine)

Setting Up Your PC
To get your PC ready for a dancing experience, you’ll need to download and install the following:

1. .NET Framework 2.0 if you don’t already have it on your machine.
a. To check if you already have it installed, go to your Windows Control Panel, select Add or Remove Programs, and check if the “Microsoft .NET Framework 2.0” is listed

2. Windows Media Player 10 if you don’t already have it installed.
3. Phidgets Interface Kit drivers. These are required to connect the Interface Kit and use the COM objects.

4. Phidgets Interface Kit examples. This package includes various example applications, including a test utility we’ll use to verify that our mats work.

5. Microsoft Visual C# or Visual Basic 2005 Express Edition or higher 

6. Dancing4Fun project source code from Coding4Fun.
How Floor Mats Work
The Dance Pad makes use of the four floor mats in harmony to provide a seamless stepping experience. These floor mats are designed to detect when someone has stepped on them, which is ideal for the dancing scenario we have in mind:
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Figure 1 - A floor mat
Like other switches, floor mats work off of the concept of completing an electrical circuit. On each side of the mat, there is a thin lead strip that is connected to a flexible rod of metal that spans the width of the mat:
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Figure 2 - The power lead and cross stripping of a floor mat
However, the metal rods attached to each lead strip do not connect since they are separated by non-conductive separators. Here is a cross-section look at a strip from the mat:
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Figure 3 - A cross-section of a resting floor mat
When enough weight is applied (60+ lbs), the separators are pressed down and the crossing strips make contact, completing the circuit from the power to the ground:
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Figure 4 - A cross-section of a triggered floor mat
Wiring Up A Dance Pad To The PC
In order to detect when someone has stepped on the mat, we’ll need to provide it with power and read a signal off of the ground wire. Fortunately, the Phidgets Interface Kit makes this very easy to do. The Interface Kit is designed to be used with standard USB ports, so it can be quickly and easily connected.

First, grab the PC end of the USB cable and plug it in to your PC:
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Figure 5 - Connecting the USB cable to a PC
Next, grab the Interface Kit end of the USB cable and plug it in to your Interface Kit:
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Figure 6 - Connecting the other end to the Interface Kit
Now, plug one end of an analog cable into the leftmost analog input port of the Interface Kit:
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Figure 7 - Connecting an analog sensor cable to the Interface Kit
Note: the first time you plug in the Interface Kit, Windows should identify and automatically install it. If not, make sure you have the latest drivers installed on your machine using Windows Update.

You may notice that the other end of the analog cable doesn’t have anywhere to plug into the floor mat. That’s okay.
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Figure 8 – The other end of the analog sensor cable
To solve our problem, we’ll use the scissors. Note: this solution would void your warrantee, if you were to have gotten one—which you didn’t. Snip the plug off the end of the cable:
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Figure 9 - A decapitated analog sensor cable
Lay the floor mat out on the floor. Split the three wires apart (you can do this by pulling them gently in opposite directions) so that the power wire (the middle one) reaches the floor mat lead strip on one side, and the other two wires (ground and signal) reach the other lead strip on the other side of the mat:
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Figure 10 - Splitting the wires to reach each lead strip
The next thing we need to do is to expose the bare wire. The easiest way to do this is to slide the wire in between the open blades of the scissors, applying a minimal amount of pressure as you rotate the wire against the scissor edge. 
Try to cut the plastic shielding without cutting the base wires inside:
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Figure 11 - Cutting the plastic wire insulation
Once you’re able to cut a complete circle around the wire it’s easy to slide the plastic towards the end. As you slide the plastic off the end of the wire you should squeeze and rotate it such that the bare wires are twisted to form a more solid single wire:
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Figure 12 - Sliding and twisting the plastic covering off
Once you pull the plastic completely off you should have several exposed bare wires that are tightly twisted to form a firm single wire:
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Figure 13 - The bare wire exposed
Repeat the process for the other two wires:
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Figure 14 - All three bare wires exposed
Next, we’re going to connect the power wire to one mat lead strip. Typically, these leads will not be accessible without separating the plastic covering of the mat. You’ll also notice that there is plastic stuck to the lead that would prevent us from connecting at least an inch of the expose wire to the lead:
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Figure 15 - The power lead
To solve this, we’ll take advantage of our resistors. If they’re in a pack like this, just remove one by sliding it out. Don’t worry if you bend the wires coming out of each end:
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Figure 16 - Resistors
Gently slide the resistor between the plastic sheets of the floor mat, along the lead strip, to create a small path. Be careful not to puncture the plastic. If you do, it’s not a big deal, but when we insert the power wire we want to keep it entirely between the plastic sheets, up against the lead:
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Figure 17 - Using a resistor to make room for the power wire
Once the resistor has created the path, remove it and slide the power wire (the middle one from the cable) in. Since we twisted the inner wires into a firm wire that is slightly thinner than a resistor wire it should be relatively easy to slide into the path:
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Figure 18 - Inserting the power wire
Once the power wire is in, gently bend it 90 degrees and wrap it under the mat. Use tape to keep it in place. Note that we’re not going to solder the wires here since we’re working with plastic that would melt and make a huge mess, as well as limit the effectiveness of the mat. 
It’s good practice to tape the wire along the bottom edge of the mat all the way up to around the halfway point of the mat (where we’ll meet back up with the other two wires):
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Figure 19 - Taping the power wire in place
Using the same resistor from above, wrap the inner wire of the ground around one side of the resistor wire. Wrap the inner wire of the signal wire to the other:
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Figure 20 - Wrapping the signal and ground wires around a resistor
Once both wires have been completely wrapped around opposite ends of the resistor wire you can slide them down towards the center of the resistor. Be sure that the inner wires of each do not touch (it’s okay if their plastic casings touch):
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Figure 21 - Compressing the wires toward the center
Slide the resistor wire wrapped by the ground into the floor mat to touch the lead strip on the opposite side of the mat from the power lead strip:
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Figure 22 - Inserting the grounded end of the resistor
When the resistor wire is firmly in place, step on the mat to complete the circuit (or pinch a space between separators). If you get this warning on your PC, you accidentally put the signal side into the mat instead of the grounded side:
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Figure 23 - What you'll see if you screw up
If you get this warning, remember to unplug and re-plug the Interface Kit into the USB port so it can reset with Windows.

As we did with the power wire, we’ll want to use tape to keep the resistor and its wires in place. It’s a good practice to tape the ground and signal wires to the bottom edge of the mat all the way to meet up with the power wire at the middle:
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Figure 24 - Taping the resistor and other wires in place
When finished, the mat should look like this:
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Figure 25 - A finished Dance Pad step
Note that the power wire is attached to the bottom left and the other wires are attached, via the resistor, to the bottom right. They are each taped to the bottom and meet back up in the middle, where they are still attached as a single cable.

Make sure the USB and analog connections from the first few steps are still connected. In Windows Explorer, navigate to “ProductionExamples\Visual Basic\” in the Phidgets Examples folder. Run “interfacekit-controller.exe”. Note that the first analog input value is “0”:
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Figure 26 – Interface Kit Controller in action
Step on the mat or pinch the strips between separators to complete the circuit:
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Figure 27 - Triggering a step
If everything is connected properly, the first input value should become non-zero:
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Figure 28 - Detecting a step in the Interface Kit Controller
If so, then the mat is correctly set up. If not, check the connections. Note that we’re not interested in what the step value actually comes out to be, but rather, just that it’s non-zero.

Repeat the mat setup process to create three more mats. Once all are complete, lay them out in the configuration below. Depending on your height you may want to adjust the distance between them:
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Figure 29 - A completed Dance Pad system
Connect the mat cables into the InterfaceKit in the order of up, down, left, and right, into the first four analog input ports:
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Figure 30 - Connecting all four steps
On the PC, run the GameClient executable from the Dancing4Fun directory. You should be able to use the Dance Pad to select and start a challenge:
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Figure 31 - The Dancing4Fun Challenge Selector
Note that you may need to add a challenge to the execution directory in order to get to this screen (see “Recording Custom Challenges” below).

Once the music begins, arrows will start to fly up the screen. The objective is to step on the respective pad (forward pad maps to the “up” arrow, etc) as the white line in the arrow meets the white line at the top of the screen. The closer the lines match up, the more points you get (1-4 points per arrow):
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Figure 32 - Dancing4Fun in action
In production, a Dancing4Fun deployment looks something like this:

[image: image33.png]



Figure 33 - A production deployment of Dancing4Fun

You may also want to customize your Dance mat with a light-weight plastic or cloth covering indicating the position of the sensor pads with arrows:
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Figure 34 – Dance Pad covering
Recording Custom Challenges
To record a custom challenge, copy the music file of choice to the Dancing4Fun directory and Run the GameRecorder executable:
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Figure 35 - The Dancing4Fun Challenge Recorder
From the File menu, select New. Select the music file you just copied to the Dancing4Fun directory and press Open. When the music starts playing, you can either use the Dance Pad or the keyboard arrow keys to record the steps over the music. 

As you select steps, the recorder is keeping track of which steps occur when so that they can be played back in the game client:
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Figure 36 - Configuring a simultaneous "Left” and "Right" step
If you use the keyboard keys, you will see the arrows appear on the screen. Note that the arrows do not appear if using the Dance Pad.

When you’re finished recording the steps, press the Escape key to stop recording. The next time you run the game client, the new challenge will appear as an option.
Conclusion
In this article we took a look at how you can make your own Dance Machine game for use with the Dancing4Fun program. For more fun projects, stay tuned to Coding4Fun.
Happy Dancing!
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