
RESEARCH POSTER PRESENTATION DESIGN © 2011 

www.PosterPresentations.com 

QUICK TIPS 

(--THIS SECTION DOES NOT PRINT--) 
 

This PowerPoint template requires basic PowerPoint 

(version 2007 or newer) skills. Below is a list of 

commonly asked questions specific to this 

template.  

If you are using an older version of PowerPoint some 

template features may not work properly. 

 

Using the template 
 

Verifying the quality of your graphics 

Go to the VIEW menu and click on ZOOM to set your 

preferred magnification. This template is at 100% 

the size of the final poster. All text and graphics 

will be printed at 100% their size. To see what your 

poster will look like when printed, set the zoom to 

100% and evaluate the quality of all your graphics 

before you submit your poster for printing. 

 

Using the placeholders 

To add text to this template click inside a 

placeholder and type in or paste your text. To move 

a placeholder, click on it once (to select it), place 

your cursor on its frame and your cursor will change 

to this symbol:         Then, click once and drag it to 

its new location where you can resize it as needed. 

Additional placeholders can be found on the left 

side of this template. 

 

Modifying the layout 

This template has four 

different column layouts.  

Right-click your mouse 

on the background and  

click on “Layout” to see  

the layout options. 

The columns in the provided layouts are fixed and 

cannot be moved but advanced users can modify 

any layout by going to VIEW and then SLIDE 

MASTER. 

 

Importing text and graphics from external sources 

TEXT: Paste or type your text into a pre-existing 

placeholder or drag in a new placeholder from the 

left side of the template. Move it anywhere as 

needed. 

PHOTOS: Drag in a picture placeholder, size it first, 

click in it and insert a photo from the menu. 

TABLES: You can copy and paste a table from an 

external document onto this poster template. To 

adjust  the way the text fits within the cells of a 

table that has been pasted, right-click on the table, 

click FORMAT SHAPE  then click on TEXT BOX and 

change the INTERNAL MARGIN values to 0.25 

 

Modifying the color scheme 

To change the color scheme of this template go to 

the “Design” menu and click on “Colors”. You can 

choose from the provide color combinations or you 

can create your own. 

 

 
 

 

 

 

 

QUICK DESIGN GUIDE 
(--THIS SECTION DOES NOT PRINT--) 

 

This PowerPoint 2007 template produces a 36”x48” 

professional  poster. It will save you valuable time 

placing titles, subtitles, text, and graphics.  

 

Use it to create your presentation. Then send it to 

PosterPresentations.com for premium quality, 

same day affordable printing. 

 

We provide a series of online tutorials that will 

guide you through the poster design process and 

answer your poster production questions.  

 

View our online tutorials at: 

 http://bit.ly/Poster_creation_help  

(copy and paste the link into your web browser). 

 

For assistance and to order your printed poster call 

PosterPresentations.com at 1.866.649.3004 

 

 

Object Placeholders 

 
Use the placeholders provided below to add new 

elements to your poster: Drag a placeholder onto 

the poster area, size it, and click it to edit. 

 

Section Header placeholder 

Move this preformatted section header placeholder 

to the poster area to add another section header. 

Use section headers to separate topics or concepts 

within your presentation.  

 

 

 

Text placeholder 

Move this preformatted text placeholder to the 

poster to add a new body of text. 

 

 

 

 

Picture placeholder 

Move this graphic placeholder onto your poster, size 

it first, and then click it to add a picture to the 

poster. 
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With the recent popularity in motion controlled video gaming, 

such as Microsoft’s Kinect, Nintendo’s Wii, and the PlayStation 

Move, we decided to implement our own controller for a personal 

computer. 

 

Our project is a combination of video and audio processing used 

to control a video game with limited commands.  For this project, 

we chose to demonstrate the ability of the controller with the 

game Tetris. 

 

Camera inputs discern motion commands by detecting the red 

glove, while a microphone is used to recognize audio commands 

from a library of speech commands. 

 

A small microprocessor, the Texas Instruments C5515, was used to 

process the audio signals, while an Altera DE2-70 FPGA was used 

to process the video inputs as well as interface with the computer 

over a PS/2 keyboard interface. 

 

Project Overview 

   

On the video end, we use a small camera to capture red glove 

movements on screen.  The camera outputs the pixel values in a  

Red-Green-Blue (RGB) format, which we then convert to a Hue-

Saturation-Value (HSV) format on the DE2-70 FPGA. HSV is less 

sensitive to lighting conditions and gives us a more accurate pixel 

color representation.  Using these values, we set a threshold to 

detect red pixels and filter the HSV image into a binary image, 

where red is 1 (on) and everything else is 0 (off).  By locating 

regions on the screen where there are significant portions of red 

(binary 1’s), we can determine where the glove is.  When the 

glove is in a particular region, we send a signal over the PS/2 

keyboard interface telling the computer to take the respective 

action in the video game. 

 

 

Video Processing 

The main components are: 

• NTSC Camera 

• Headset with Microphone 

• DE2-70 FPGA 

• C5515 DSP Microprocessor 

• PS/2 Connector 

• Personal Computer 

System Diagram 

 

On the audio end, we use a headset with a built-in microphone to 

capture the various commands for the video game. The audio is 

first sampled and then segmented into frames. Each frame is run 

through a Mel Filter and stored in a library on the C5515 chip. 

Once every command is stored, we capture audio commands from 

the user and compare those commands with the stored library 

commands using a Dynamic Time Warping Algorithm (DTW). DTW 

finds the smallest distance between two audio frames and 

chooses which word was sent by the user. Once a word is chosen, 

it is sent out as a command over the SPI interface to the FPGA. 

The FPGA then sends the corresponding command through the 

PS/2 keyboard interface telling the computer to take the 

respective action in the video game.  

 

 
Headset →Thresholding → Sampling → Framing → FFT → Mel Filtering →DTW → SPI →FPGA   

 

 

 

 

 

 

 

  

  http://www.ee.uwa.edu.au/ 

Audio Processing Communication 

 

PS/2 Protocol 
 

Keyboard commands were transmitted through a PS/2 interface 

between the DE2-70 FPGA and the PC.  Below is a chart detailing 

the device (DE2-70) to host (PC) serial communication for an 8 bit 

data  transmission:  

 

 

 

  http://www.computer-engineering.org/ps2protocol

   

The Host (PC) reads the data signal on the falling edge of the 

clock.  The device (DE2-70) sends the clock signal when data 

needs to be transferred, but ultimately the Host (PC) has control 

of the wires. 

 

 

SPI Protocol 
 

To transmit data between the TI C5515 Microprocessor and DE2-70 

FPGA, a Serial Peripheral Interface (SPI) bus was used.  SPI is a 

four wire bus that operates in a “full duplex” (2 way data 

transmission) mode.  In our current setup, the C5515 is the 

“master” device, while the FPGA is the “slave”.  Below is a 

simplified picture of the SPI bus: 

 
  

  

  

   

 

 

 

  http://seemanta.net 

 

 

 

Future Work 

• Refine movement sensitivity and control 

 

• Add more voice commands 

 

• Reconfigure for multiple games 

 

• Configure for mouse cursor control 
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Original Image Binary Image 

Camera → RGB → HSV → Thresholding → Binary Image → Region Detection → PS/2 → Computer 

Mel Filter Bank 
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