COMPUTER SYSTEMS RESEARCH 
Code Writeup of your program 2009-2010 

1. Your name: Chris Carey, Period: 3

2. Date of this version of your program: Third Quarter 2009

3. Project title: The Implementation of a User-Based Interface 

4. Describe how your program runs as of this version.

* represents modified code

** represents new code

Project Classes:

· gloveinterface

· Main - initializes classes and runs StateManager
· StateManager - Determines which functions to run based on the state of the program
· ControllerInterface - Executes all application and mouse commands
· gloveinterface.glove
· ** GloveEvent – Event class for glove commands
· ** GloveListener – Listener class for glove commands
· ** GloveInterface – Execution thread for all glove-based software operations
· LED - Object LED class that maintains ID and classification
· LightLocater - Locates positions of IR LEDs in the video frame

· LightTracker - Tracks LED configurations and gestures from the video frame
· UserInterface - Displays video feed and location of IR lights
· VideoGrabber - Places frame of webcam video feed in a BufferedImage through JMF
· gloveinterface.photo
· Photo - A photo object that contains functions for its geometric manipulation
· PhotoApplication – Photo manipulation application for tests and demonstrations
· ** PhotoApplicationController – Controls PhotoApplication from commands
· PhotoTask – Task class for testing interface through command completion in PhotoApplication
· DataCollector – Exports cursor, photo, and viewpoint space-time data to a CSV file
· gloveinterface.util
· ** Button – GUI class for on-screen button
· ** Slider – GUI class for on-screen slider/scrollbar
· ** Point3D – 3D extension of java.awt.geom.Point2D
Brief Source Code of Important Functions
LightLocater - overrideLights() – forces LED IDs and classifications to expected values under given LED configuration of 2, 3, 4, or 6 LEDs on-screen.
public void overrideLights()
{

if(leds.size() == 2 && led_depth == 4 && classified)
{


Collections.sort(leds, hc);


leds.get(0).setSide("[[left][left]]");


leds.get(1).setSide("[[right][right]]");


leds.get(0).setID("[[pointer][clicker]]");


leds.get(1).setID("[[pointer][clicker]]");


overridden = true;


left_lights = 1;


right_lights = 1;

}
else if(led_depth == 4 && classified)
{


for(LED led: leds)



if(LED.depth(led.getID()) != 1)




return;


Collections.sort(leds, hc);


leds.get(0).setSide("[left]");


...


leds.get(3).setSide("[right]");


left_lights = 2;


right_lights = 2;


LED[] left_leds = leftLights();


LED[] right_leds = rightLights();


if(left_leds.length == 2 && right_leds.length == 2)
{



left_leds[0].setID("[pointer]");



left_leds[1].setID("[clicker]");



right_leds[0].setID("[pointer]");



right_leds[1].setID("[clicker]");


}


overridden = true;

}
else if(N == 3 && leds.size() == 3 && classified)
{


for(LED led: leds)



if(LED.depth(led.getID()) != 1)




return;


Collections.sort(leds, hc);


leds.get(0).setSide("[left]");


leds.get(1).setSide("[left]");


leds.get(2).setSide("[left]");


leds.get(0).setID("[aux]");


leds.get(1).setID("[]");


leds.get(2).setID("[]");


Collections.sort(leds, vc);


boolean pointer_assigned = false;


for(int i = 0; i < 3; i++)
{



if(!leds.get(i).getID().equals("[aux]"))
{




if(!pointer_assigned)
{





leds.get(i).setID("[pointer]");





pointer_assigned = true;




}
else
{





leds.get(i).setID("[clicker]");




}



}


}


overridden = true;

}
else if(N == 3 && leds.size() == 6 && classified)
{





Collections.sort(leds, hc);


leds.get(0).setSide("[left]");


...


leds.get(5).setSide("[right]");


leds.get(0).setID("[aux]");


leds.get(1).setID("[]");


...


leds.get(5).setID("[aux]");


boolean pointer_assigned = false;


LED[] left_leds = leftLights();


LED[] right_leds = rightLights();


for(int i = 0; i < 3; i++)
{



if(left_leds.length == 3 && !left_leds[i].getID().equals("[aux]"))   {




if(!pointer_assigned)
{





left_leds[i].setID("[pointer]");





pointer_assigned = true;




}
else
{





left_leds[i].setID("[clicker]");




}



}


}


pointer_assigned = false;


for(int i = 0; i < 3; i++)
{



if(right_leds.length == 3 && !right_leds[i].getID().equals("[aux]"))  {




if(!pointer_assigned)
{





right_leds[i].setID("[pointer]");





pointer_assigned = true;




}
else
{





right_leds[i].setID("[clicker]");




}



}


}


overridden = true;

}
}
PhotoApplication – pan() – changes appropriate variables to pan the viewpoint perspective
public void pan(boolean mouse, int px, int py)
{

if(!panning)
{


prev_pan_x = px;


prev_pan_y = py;


panning = true;

}
else
{


double sensitivity = 1.25;


int dx = px - prev_pan_x;


int dy = py - prev_pan_y;


if(!mouse)
{



dx *= sensitivity;



dy *= sensitivity;


}


if(panX + dx > panXSlider.getMin() && 


   panX + dx < panXSlider.getMax())
{



panX += dx;


}


if(panY + dy > panYSlider.getMin() && 


   panY + dy < panYSlider.getMax())
{






panY += dy;


}


prev_pan_x = px;


prev_pan_y = py;


photo_repaint = true;

}
}

PhotoApplication – zoom() – changes appropriate variables to zoom the viewpoint perspective
public void zoom(double new_zoom)
{

double centerX = 500.0;

double centerY = 300.0;

if(!zooming)
{


zooming = true;


zoom = new_zoom;

}
else
{


zoom = new_zoom;


photo_repaint = true;

}
}

PhotoApplicationController – singleCursorGrab() – calls appropriate functions for three-finger grab
public void singleCursorGrab(int c, int mx, int my)
{

app.setCX(c, mx);

app.setCY(c, my);

app.setCursor(c, 2);

app.setCursor(c+1, 0);

app.setCursor(c+2, 0);

int PAN_LIMIT = 75;

if(prev_grab_x == 0 && prev_grab_y == 0 ||

   (int)Point2D.distance(prev_grab_x, prev_grab_y, mx, my) < PAN_LIMIT)
{


app.pan(false, mx, my);


app.panXSlider.update(app.getPanX());


app.panYSlider.update(app.getPanY());

}

prev_grab_x = mx;

prev_grab_y = my;
}

PhotoApplicationController – doubleCursorGrab() – calls appropriate functions for 2x three-finger grab

public void doubleCursorGrab(int mx1, int my1, int mx2, int my2)
{

app.setCX(0, mx1);

...

app.setCursor(5, 0);

double ZOOM_LIMIT = 0.3;

double sensitivity = 1.0;

if(!zoom_set)
{


zoom_set = true;


dzoom = sensitivity * Point2D.distance(mx1, my1, mx2, my2);


orig_zoom = app.getZoom();

}
else
{


double new_zoom = (orig_zoom * sensitivity * 

                               Point2D.distance(mx1, my1, mx2, my2)) / dzoom;


if(new_zoom <= app.zoomSlider.getMax() && new_zoom >= 

               app.zoomSlider.getMin() && Math.abs(app.getZoom()-new_zoom) < ZOOM_LIMIT){



app.zoom(new_zoom);



app.zoomSlider.update(new_zoom);


}

}
}

LightTracker – getLeftGrabPosition() – retrieves a three-finger grab LED if there is one
public Point2D getLeftGrabPosition()
{

for(LED led: leds)
{


if(LED.isLeft(led) && LED.depth(led.getID()) > 2)
{



return led.getPosition();


}
else if(LED.isLeft(led) && LED.depth(led.getID()) > 1)
{



LED[] left_leds = leftLights();



if(left_leds.length == 2)




return getPinchPosition(left_leds[0], left_leds[1], 

                                                DRAG_PROXIMITY_MAX*1.5);


}

}

return getGrabPosition(getLeftPointer(), getLeftClicker(), getLeftAux());
}

Note:

I’ve only included relevant code relating to the increase from four tracked LEDs and two-finger pinches last quarter, to six tracked LEDs and three-finger grabs this quarter.  I can’t possibly include all modified code, considering most new code included major refactorization of both LED tracking and the Photo Application.  The code presented above should suffice as an idea of how three-finger grab commands were handled.  Actually identifying and tracking three-finger grabs and their corresponding LEDs would require too much code to explain.
