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Data Processing & Graphic Parts

¢ MainPanel

¢ ComplexSamplesPanel
¢ SamplesPanel

¢ SamplesView [1-3]

¢ DrawOneSample()

¢ UpdateDrawingSize()
¢ SetSampleValue()

¢ FftLabController [1-4]
¢ Samples

¢ Fft

¢ ControlPanel [1-2]
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MainPanel, ComplexSamplesPanel

class MainPanel extends Panel {

public (SamplesView fRealView,
SamplesView flmagView,
SamplesView gRealView,
SamplesView gimagView) {
setLayout(new GridLayout(2,1,1,1));
add(new ComplexSamplesPanel(fRealView,
flmagView,
"f)");
add(new ComplexSamplesPanel(gRealView,
glmagView,
} "F(k)");

public void paint(Graphics g) {
Dimension d = size();
g.setColor(Color.blue);
g.draw3DRect(0,0,d.width-1,d.height-1,true);
}

public Insets insets() {
return new Insets(1,1,1,1);
}
}

class ComplexSamplesPanel extends Panel {

public (SamplesView realView,

SamplesView imagView,
String label) {

setLayout(new BorderLayout());

add("North",new Label(label,Label. CENTER));

Panel panel = new Panel();

panel.setLayout(new GridLayout(1,2,1,1));

panel.add(new SamplesPanel(realView,"Real"));

panel.add(new SamplesPanel(imagView, "Imaginary"));

add("Center",panel);

}

public void paint(Graphics g) {
Dimension d = size();
g.setColor(Color.blue);
g.draw3DRect(0,0,d.width-1,d.height-1,true);
}

public Insets insets() {
return new Insets(1,1,1,1);
}

}
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SamplesPanel

class SamplesPanel extends Panel {

public (SamplesView view, String label) {
setLayout(new BorderLayout());
add("North",new Label(label,Label. CENTER));
add("Center",view);

}

public void paint(Graphics g) {
Dimension d = size();
g.setColor(Color.blue);
g.draw3DRect(0,0,d.width-1,d.height-1,true);
}

public Insets insets() {
return new Insets(1,1,1,1);
}
}
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SamplesView (1)

class SamplesView extends Canvas {

public static int =0; public Dimension minimumsSize() {

public static int =1; return new Dimension(100,50);

public static int =2; }

public static int =3;

public static int = 4; public Dimension preferredSize() {

return minimumsSize();

public Samples samples; }

public (Samples s) { public boolean mouseDown(Event e, int x, int y) {
samples =s; if (editMode== ) return true;
setSampleValue(1.0f); lastDrag = -1;
updateDrawingSizes(); return mouseDrag(e,x,y);
setBackground(Color.yellow); }

}

public void setSampleValue(float v) {
int height = size().height;
sampleValue = (v!=0.0f)?v:1.0f;
sampleScale = -0.25f*height/sampleValue;

}

public void setEditMode(int mode) {
editMode = mode;
}

public void paint(Graphics g) {
updateDrawingSizes();
drawSamples(g);

}
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SamplesView (2)

public boolean mouseDrag(Event e, |ntx inty){ g.setColor(getBackground());
if (editMode==EDIT NONE) ; drawOneSample(q,i);
if (x<0 || x>size().width) ; if (editMode==EDIT_ZERO) {
if (y<sampIeRad|us || y>size(). helght sampleRadius) samples.values]i] = 0.0f;

} else if (editMode==EDIT NEGATE) {
samples.values[i] = -samples.values]i];

| inti = (int)((float)(x-sampleStart)/(float)sampleWidth+0.5); | } else {
if (i<0)i=0; samples.values][i] = (float)(y-sampleBase) / sampleScale;
if (i>=samples.values.length) i = samples.values.length-1; }

if (editMode==EDIT NEGATE && i==lastDrag)

g.setColor(getForeground());
Graphics g = getGraphics(); drawOneSample(q,i);

lastDrag = i;
if (editMode==EDIT SHIFT) {
if (i = lastDrag && lastDrag>=0) { ;
g.setColor(getBackground()); }
drawSamples(9);

\samples.rotate(i-lastDrag); \

g.setColor(getForeground());
drawSamples(9);

}
lastDrag = i;
| ;
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SamplesView (3)

public boolean mouseUp(Event e, int X, inty) { private void drawSamples(Graphics g) {

if (editMode!=EDIT NONE) samples.notifyObservers(); for (int i=0; i<samples.values.length; ++i) {

return true; drawOneSample(q,i);
} }

}
private int editMode = EDIT DRAW,;
private int sampleStart, sampleBase, private void updateDrawingSizes() {
ampleWidth, sampleRadius; int width = size().width;
private float sampleScale,sampleValue; int height = size().height;
private int lastDrag; int nSamples = samples.values.length;
sampleWidth = (int)((float)width/(float)(nSamples+1));

private void drawOneSample(Graphics g, int i) { sampleStart = (width-(nSamples-1)*sampleWidth)/2;

int X = sampleStart+i*sampleWidth; sampleBase = (int)(0.5f*height);

inty = sampleBase; sampleScale = -0.25f*height/sampleValue;

int r = sampleRadius; sampleRadius = (int)(0.4f*sampleWidth);

int w = sampleWidth; int maxRadius = (int)(0.5f*height);

int h = (int)(samples.values|i]*sampleScale); if (sampleRadius>maxRadius)

g.drawLine(X-w/2,y, x+w/2,y); sampleRadius = maxRadius;

g.drawLine(x,y, x,y+h); }

if (i==samples.origin) { }

g.drawOval(x-r, y+h-r, 2*r, 2*r);
} else {
g.fillOval(x-r, y+h-r, 2*r+1, 2*r+1);

}

}
Young Won Lim
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DrawOneSample()

void setColor(Color color)

void setFont(Font font)

void drawString(String text, int x, int y)

void drawLine(int x1, int y1, int X2, int y2)
void drawRect(int x, int y, int width, int height)

mouseDrag

drawSamples

void drawRoundRect(int x, int y, int width, int height, int arcWidth, int arcHeight) drawOneSample
void drawOval(int x, int y, int width, int height)
void drawArc(int x, int y, int width, int height, int startAngle, int angularExtent) drawOneSample

void fillRect(int x, int y, int width, int height)

void fillRoundRect(int x, int y, int width, int height, int arcWidth, int arcHeight)
void fillOval(int x, int y, int width, int height)

void fillArc(int x, int y, int width, int height, int startAngle, int angularExtent)

private void drawOneSample(Graphics g, int i) {
int x = sampleStart+i*sampleWidth;
2r inty = sampleBase;
® o int r = sampleRadius;
W w 2r int w = sampleWidth;
int h = (int)(samples.values[i]*sampleScale);
B 2r g.drawLine(x-w/2,y, x+w/2,y);
g.drawLine(x,y, X,y+h);
/4 if (i==samples.origin) {
(x-r, y+h-r) g.drawOval(x-r, y+h-r, 2*r, 2*r);
} else {
g.fillOval(x-r, y+h-r, 2*r+1, 2*r+1);

—1 }

-w/2 w/2 }
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updateDrawingSizes()

nSamples

sampleStart N

private void updateDrawingSizes() {
int width = size().width;
int height = size().height;
int nSamples = samples.values.length;
sampleWidth = (int)((float)width/(float)(nSamples+1));
sampleStart = (width-(nSamples-1)*sampleWidth)/2;
height sampleBase = (int)(0.5f*height);
sampleScale = -0.25f*height/sampleValue;
sampleRadius = (int)(0.4f*sampleWidth);
int maxRadius = (int)(0.5f*height);
if (sampleRadius>maxRadius)
width sampleRadius = maxRadius;

FFTLab (1C) 10 Young Won Lim



setSampleValue()

class FftLabController implements Observer {

private void updateSampleValues(SamplesView realView, SamplesView imagView) {
float sv = computeSampleValue(realView.samples,imagView.samples);
realView.setSampleValue(sv);
imagView.setSampleValue(sv);

}

private float computeSampleValue(Samples real, Samples imag) {
float sv = 0.0f;
float v[];

v = real.values;

for (int i=0; i<length; ++i) {
float si = V[i];
if (-si>sv) sv = -si;
else if (si>sv) sv = si;

sv=max{| V[i] |}
class SamplesView extends Canvas {

} public SamplesView(Samples s) {
v = imag.values; samples =s;
for (int i:_O; i<I_ength; ++i) { setSampleValue(1.0f);
float_S| =V[i]; . updateDrawingSizes();
if (-si>sv) sv = -si; setBackground(Color.yellow); max{ | V[i] | }
else if (si>sv) sv = si; }
}
return sv; public void setSampleValue(float v) {
} int height = size().height;
sampleValue = (v!=0.0f) ? v : 1.0f;
= -0.25f*height/sampleValue;
} }
max{ | V[i] | }
corresponds to -h/4
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FftLabController (1)

class FftLabController implements Observer {

public Samples fReal, flmag, gReal, glmag;
public SamplesView fRealView, flmagView,
gRealView, glmagView;

public 01

int origin = (originCentered)? length/2 : 0;
fReal = new Samples(length,origin);
flmag = new Samples(length,origin);
gReal = new Samples(length,origin);
glmag = new Samples(length,origin);
initSamples();

fReal.addObserver(this);

flmag.addObserver(this);
gReal.addObserver(this);
glmag.addObserver(this);

fRealView = new SamplesView(fReal);
flmagView = new SamplesView(flmag);
gRealView = new SamplesView(gReal);
glmagView = new SamplesView(glmag);
updateSampleValues(fRealView,fimagView);

public int getLength() {
return length;
}

public void setLength(int length) {
this.length = length;
updateLengths();
updateOrigins();
initSamples();
updateSampleValues(fRealView,flmagView);
updateSampleValues(gRealView,glmagView);
repaintViews();

}

public boolean getOriginCentered() {
return originCentered;
}

public void setOriginCentered(boolean centered) {
if (centered==originCentered) return;
originCentered = centered,;
updateOrigins();
repaintViews();

updateSampleValues(gRealView,glmagView); }
}
public int getEditMode() {
return editMode;
}
Young Won Lim
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FftLabController (2)

public void zeroAll() {
fReal.zero();
flmag.zero();
gReal.zero();
glmag.zero();
repaintViews();

}

public void update(Observable o, Object arg) {
Samples s = (Samples)o;
if (s==fReal || s==flmag) {
transform(1,fReal,flmag,gReal,glmag);
updateSampleValues(gRealView,glmagView);
gRealView.repaint();
glmagView.repaint();
} else {
transform(-1,gReal,gimag,fReal,fimag);
updateSampleValues(fRealView,fimagView);
fRealView.repaint();
fimagView.repaint();
}
}

private int editMode = SamplesView.EDIT_DRAW,
private int length = 32;
private boolean originCentered = false;
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private float computeSampleValue

}

(Samples real, Samples imag) {
float sv = 0.0f;
float v[];
v = real.values;
for (int i=0; i<length; ++i) {
float si = V[i];
if (-si>sv) sv = -si;
else if (si>sv) sv = si;
}
v = imag.values;
for (int i=0; i<length; ++i) {
float si = V[i];
if (-si>sv) sv = -si;
else if (si>sv) sv = si;
}

return sv;

private void updateSampleValues

}

13

(SamplesView realView, SamplesView imagView) {
float sv = computeSampleValue
(realView.samples,imagView.samples);
realView.setSampleValue(sv);
imagView.setSampleValue(sv);

Young Won Lim
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FftLabController (3)

private void transform(int sign, private void initSamples() {
Samples sar, Samples sai, fReal.values[fReal.origin+1] = 1.0f;
Samples bar, Samples bai) { transform(1,fReal,flmag,gReal,glmag);
float ar[] = sar.values; }
float ai[] = sai.values;
float br[] = bar.values; private void updateLengths() {
float bi[] = bai.values; int length = this.length;
fReal.setLength(length);
for (int i=0; i<length; ++i) { flmag.setLength(length);
br[i] = ar[i]; gReal.setLength(length);
bi[i] = al[i]; glmag.setLength(length);
} }
if (originCentered) { private void updateOrigins() {
for (int i=1; i<length; i+=2) { int origin = (originCentered)?length/2:0;
br[i] = -brfi]; int shift = origin-fReal.origin;
bi[i] = -bi[i]; fReal.origin = origin;
} flmag.origin = origin;
} gReal.origin = origin;
glmag.origin = origin;
Fft.complexToComplex(sign,length,br,bi); fReal.rotate(shift);
flmag.rotate(shift);
if (originCentered) { gReal.rotate(shift);
for (int i=1; i<length; i+=2) { glmag.rotate(shift);
br[i] = -br[i]; }
bi[i] = -bi[i];
}
}
}
Young Won Lim
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FftLabController (4)

private void repaintViews() {
fRealView.repaint();
fimagView.repaint();
gRealView.repaint();
glmagView.repaint();

}

private void shiftSamples(Samples s, int shift) {
float temp[] = new float[length];
int j = shift%length;
for (int i=0; i<length; ++i,++j) {
if (j<0) j += length;
if (j>=length) j -= length;
temp][j] = s.values]i];

s.values = temp;

}
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Samples

class Samples extends Observable { public void rotate(int n) {
int length = values.length;
public float values]; float temp[] = new float[length];

public int origin;
intj = n % length;

public (int length, int origin) { for (int i=0; i<length; ++i,++j) {
this.origin = origin; if (j<0) j += length;
values = new float[length]; if (j>=length) j -= length;
zero(); templ[j] = valuesi];
}
values = temp;
public void setLength(int length) { }
if (length==values.length) return;
values = new float[length]; public void notifyObservers() {
zero(); setChanged();
} super.notifyObservers();
}
public void zero() { }
for (int i=0; i<values.length; ++i) values]i] = 0.0f;
}
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Fft

class Fft { int mmax,istep;
public static void complexToComplex for (mmax=1,istep=2*mmax; mmax<n; mmax=istep,istep=2*mmax) {
(int sign, int n, float ar[], float ai[]) { float delta = (float)sign*3.141592654f/(float)ymmax;
float scale = (float)Math.sqrt(1.0f/n); for (int m=0; m<mmax; ++m) {
float w = (float)m*delta;
inti,j; float wr = (float)Math.cos(w);
for (i=j=0; i<n; ++i) { float wi = (float)Math.sin(w);
if (j>=i) { for (i=m; i<n; i+=istep) {
float tempr = ar[j]*scale; j = i+mmax;
float tempi = ai[j]*scale; float tr = wr*ar[j]-wi*ali[j];
ar[j] = ar[i]*scale; float ti = wr*ai[j]+wi*ar[j];
aifj] = ai[iJ*scale; ar[j] = arfi]-tr;
arfi] = tempr; aifj] = aifi]-ti;
aifi] = tempi; arfi] +=tr;
} aifi] += ti;
intm=n/2; }
while (m>=1 && j>=m) { }
j-=m; mmax = istep;
m /= 2; }
}
jr=m; }
}
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ControlPanel (1)

class ControlPanel extends Panel { . . . .
public void paint(Graphics g) {

public (FftLabController c) { Dimension d = size();
this.c=c; g.setColor(Color.blue);
add(new Checkbox("Origin Centered")); } g.draw3DRect(0,0,d.width-1,d.height-1,true);
length = new LabeledChoice("Length:"); _ ]
length.choice.addltem("16"); public Insets insets() {
length.choice.addltem("32"); return new Insets(1,1,1,1);
length.choice.addltem("64"); }
length.choice.select("32");
add(length);

mode = new LabeledChoice("Editing:");
mode.choice.addltem("Draw");
mode.choice.addltem("Negate");
mode.choice.addltem("Zero");
mode.choice.addIltem("Shift");
mode.choice.addltem("None");
mode.choice.select("Draw");

add(mode);
add(new Button("Zero All"));
}
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ControlPanel (2)

public boolean handleEvent(Event e) {

if (e.target instanceof Button) {
c.zeroAll();
return true;

} else if (e.target instanceof Checkbox) {
Checkbox cb = (Checkbox)e.target;
c.setOriginCentered(cb.getState());
return true;

} else if (e.target instanceof Choice) {

}

return false;

}

private FftLabController c;
private LabeledChoice length;
private LabeledChoice mode;

FFTLab (1C)

if (e.target==length.choice) {
String item = length.choice.getSelecteditem();

c.setLength(Integer.parselnt(item));
return true;

} else if (e.target==mode.choice) {
String item = mode.choice.getSelectedltem();

if (item=="None") {
c.seteditMode(SamplesView.EDIT_NONE);
} else if (item=="Draw") {
c.setEditMode(SamplesView.EDIT_DRAW);
} else if (item=="Negate") {
c.setEditMode(SamplesView.EDIT_NEGATE);
} else if (item=="Zero") {
c.setEditMode(SamplesView.EDIT_ZERO);
} else if (item=="Shift") {
c.setEditMode(SamplesView.EDIT_SHIFT);
}

return true;
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Class Structure

funclA
) setLayout(new BorderLayout());

add("Center",mainPanel);

add("South",controlPanel);

Frame frame = new

Frame("FFT Laboratory");

frame.add("Center",fftLab);

frame.resize(600,400);

frame.show();

add(new ComplexSamplesPanel(fRealView,flmagView,"f(x)"));
add(new ComplexSamplesPanel(gRealView,gimagView,"F(k)"));
setLayout(new BorderLayout());

add("North",new Label(label,Label. CENTER));
add("Center",view);
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Swing Graphics Class

funclA()

g.setColor(Color.blue);
g.draw3DRect(0,0,d.width-1,d.height-1,true);
g.setColor(Color.blue);
g.draw3DRect(0,0,d.width-1,d.height-1,true);
g.setColor(Color.blue);
g.draw3DRect(0,0,d.width-1,d.height-1,true);
g.setColor(getBackground());
g.setColor(getForeground());
g.setColor(getBackground());
g.setColor(getForeground());
g.drawLine(X-w/2,y,x+w/2,y);
g.drawLine(X,y,X,y+h);
g.drawOval(x-r,y+h-r,2*r,2*r);
g.fillOval(x-r,y+h-r,2*r+1,2*r+1);
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FftLabController (4)
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Samples

class Samples extends Observable {
public void notifyObservers() {
setChanged();
super.notifyObservers();

}
}
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SamplesView (2)

class MainPanel extends Panel {
public ( SamplesView fRealView,
SamplesView flmagView,
SamplesView gRealView,
SamplesView glmagView) {

.}
}
class ComplexSamplesPanel extends Panel {
public (
SamplesView realView,
SamplesView imagView,
String label) {
.}
}
class SamplesPanel extends Panel {
public (SamplesView view, String label) {
e}
}

FFTLab (1C)

class ControlPanel extends Panel {

public boolean handleEvent(Event e) {

if (item=="None") {
c.setEditMode(SamplesView.EDIT_NONE);
} else if (item=="Draw") {
c.setEditMode(SamplesView.EDIT_DRAW),
} else if (item=="Negate") {
c.seteditMode(SamplesView.EDIT_NEGATE);
} else if (item=="Zero") {
c.setEditMode(SamplesView.EDIT_ZERO);
} else if (item=="Shift") {
c.setEditMode(SamplesView.EDIT_SHIFT);
}

Young Won Lim
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SamplesView (3)

class FftLabController implements Observer {

public SamplesView fRealView, flmagView,
gRealView, gimagView;

public 01

fRealView = new SamplesView(fReal);
flmagView = new SamplesView(flmag);
gRealView = new SamplesView(gReal);
glmagView = new SamplesView(glmag);

}

private void updateSampleValues
(SamplesView realView, SamplesView imagView) {
float sv = computeSampleValue
(realView.samples,imagView.samples);
realView.setSampleValue(sv);
ImagView.setSampleValue(sv);

}

class ControlPanel extends Panel {

public boolean handleEvent(Event e) {

if (item=="None") {
c.setEditMode(SamplesView.EDIT_NONE);
} else if (item=="Draw") {
c.setEditMode(SamplesView.EDIT_DRAW),
} else if (item=="Negate") {
c.seteditMode(SamplesView.EDIT_NEGATE);
} else if (item=="Zero") {
c.setEditMode(SamplesView.EDIT_ZERO);
} else if (item=="Shift") {
c.setEditMode(SamplesView.EDIT_SHIFT);
}
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