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BufferedImage buflmage; // A —=)F)L BRI E RIS T D58

private void btnReadActionPerformed(java.awt.event.ActionEvent evt) {

) BRI 71ILDA—T >
/] BUR T 7 1 )LDsmHAH

try {

buflmage =|ImagelO.read(new File("lena.gif"));

// BIERDFRR

IbIDraw.setIcon(new Imagelcon(buflmage));

} catch (IOException e) {
e.printStackTrace();
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private void btnWriteImgActionPerformed(java.awt.event.ActionEvent evt) {
/] BRI CRILINZEDIZE ., T
if (buflmage == null) return;

try {

EROERNZIBELUTHS
/] BUR D 7 )LDOE=H U

ImagelO.write(buflmage, "bmp", new File("out.bomp"));

JOptionPane.showMessageDialog(this, "7 L& L/Z");

} catch (IOException e) {

¥

e.printStackTrace(); AvE—SHA4 7O DRR
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GUI : JLabel

Z#4 : IbIMousePos
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private void IbIDrawMouseMoved(java.awt.event.MouseEvent |evt) {
/] X ADEIEES

int mouseX =|evt.getX(); IO ADESEEBEYETHE

int mouseY =|evt.getY();
/] XD ABRRDRR

IbIMousePos.setText(" (x, v) = (" + mouseX + ", " + mouseY + ")");

NIV ETYDODRICEEN BB IENICTHEVEETNDIAY Y R
IO XDENE(F MouseMotionListener (C&LD TEHE=NTLYSD
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6. LL'TDOY —X1— R#%* IbIDrawMouseMoved (JiEEE

-

private void IbIDrawMouseMoved(java.awt.event.MouseEvent evt) {

/] X0 ADEEEE

int mouseX = evt.getX();

int mouseY = evt.getY();

/] XD RAPRIRDRR

IbIMousePos.setText(" (x, v) = (" + mouseX + ", " + mouseY + ")");
/] B CRILNZEDIZE. BT
if (bufimage == null) return; EIEHEIEL. Color ZEECHEH
/] BIBIROEUS

Color ¢ = new Color(buflmage.getRGB(mouseX, mouseY));

// RGBIBEhdDR <
R Color ZEh 5 &R DHIH
txtRed.setText("" +|c.getRed());

txtGreen.setText("" + c.getGreen());

EERR (mosueX, mouseY) [cHiFD

txtBlue.setText("" + c.getBlue());
y [RGB (Red, Green, Blue) ]7\‘
y, N

N
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boolean clicked = false; //7Uw O ENIIRENE N ZiRF I DbooleanfiZZ
private void IbIDrawMouseClicked(java.awt.event.MouseEvent evt) {
// BRIV ZEDIHE. #&7T

if (buflmage == null) return;
/] PIvIFTIEICIREZTIDEZRD
if (clicked) {

licked = false; SNV ETOVUY DI BEIC,
\ elsecéc - ee clicked @ true/false Zt1D¥& X3

clicked = true;

[boolean?.!’z{‘%ﬂl(i\ TDOEFE IfXOFHEX (CEDSICENTED
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10. LA TOY—X1— R#% IbIDrawMouseMoved (J1EEC

Ve

private void IbIDrawMouseMoved(java.awt.event.MouseEvent evt) {
/] D)W O =NTAREBDIGZE., #&T

if (clicked) return; clicked M true D& =,
/] XD RDPEZEUS NBECCTRTESED

int mouseX = evt.getX();
int mouseY = evt.getY();
/] XD ABRDIRIN
IbIMousePos.setText(" (x, v) = (" + mouseX + ", " + mouseY + ")");
/] B RILDZEDIZE, #27T

if (buflmage == null) return;

// BIEHROEE

Color ¢ = new Color(bufImage.getRGB(mouseX, mouseY));

// RGBIGEHRDFRR

IblIRed.setText(" R =" + c.getRed());

IblGreen.setText(" G =" + c.getGreen());

IblBlue.setText(" B =" + c.getBlue());
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1. LTV —X1— R% IbIDrawMouseClicked (JiE&32

Vs

boolean clicked = false; //7'Jw O ESNIZIRRENENEIRTF I DbooleanZlZE#]
private void IbIDrawMouseClicked(java.awt.event.MouseEvent evt) {
/] B CRILD ZEDIZE., #87T
if (buflmage == null) return;

/] U w T BECIREEYIDEZ B ifSCZ{EHIRLN
clicked = !clicked; .3/:./7 )b@ﬁ?(:%%ﬂiﬂﬁg

/] DUy DENIATEICEEED ~
— IV DENTREDE EDHRT

Graphics g = buflmage.createGraphics();

g.setColor(Color.red);
g.fillOval(evt.getX() - 5, evt.getY() - 5, 10, 10);

IbIDraw.setlcon(new Imagelcon(buflmage));
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3. L TFTDOLSIC bthnReadActionPerformed DLIEAZE

BufferedImage buflmage,|bufimageShows, // -7 A —=") =)L
private void btnReadActionPerformed(j
try {
/] EHRD 7 A )LD5RIHAF F8)T)CRILE DL

buflmage = ImagelO.read(new File("lena.gif"));
buflmageShow = new BufferedIimage(512, 512, Bufferedimage.TYPE _INT_RGB);
[Graphics g = bufimageShow.createGraphics(); |
g.drawlmage(bufimage, 0, O, this); TR HIVICHEGT — 5 & b
// BEHRODFRR
IbIDraw.setlcon(new Imagelcon(buflmageShowy));
} catch (IOException e) {

e.printStackTrace();

¥ KRB\ RIVCZSNIVICHED 3T
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4. LI FDOL&LSIC bthnWriteActionPerformed DOUIE=®Z 8

private void btnWriteActionPerformed(java.awt.event.ActionEvent evt) {

[/ BRI RILNZEDIZE. 8T
if (buflmage == null) return;

try {

KA\ Z2HhNTS

/] BT 7 A ILDEEHU
ImageIO.writedbqumageShow, "bmp", new File("out.bmp")),;
JOptionPane.showMessageDialog(this, "#=F L= L /=");

} catch (IOException e) {

e.printStackTrace();

[ RIASNTVWDRERZEH NI DEHICE. CCEREE }
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5. L FLSI(C IbIDrawMouseClicked DALIE %258

boolean clicked = false; //77'Jw O =NTZIREENE NV ZRTF I DbooleanZiZE %4
private void IbIDrawMouseClicked(java.awt.event.MouseEvent evt) {

/] BRI/ \RILD DS, #27T

if (bufImage == null) return;

/] OV OITRECIREZIDEZX D

clicked = !clicked;

/] DUy DIENTZAEICBZEED

if (clicked) {

Graphics g =|buflmageShow

KRR\ IV EICHZHEE

eateGraphics();

g.setColor(Color.red);
g.fillOval(evt.getX() - 5, evt.getY() - 5, 10, 10);
IbIDraw.setlcon(new Imagelcon(buflmageShow));

¥ else {
Graphics g = buflmageShow.createGraphics();

g.drawlmage(bufImage, 0, 0, this);

IbIDraw.setlcon(new Imagelcon(buflmageShow));

} KRR/ \RILD EH SHESE BEE
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private void IbIDrawMouseDragged(java.awt.event.MouseEvent evt) {

/] BRI RILNZEDZE. BT

if (buflmg == null) return; FVWAZH—YVILDAEICHE<
/] RSV I UTWDR., MAZEHTsd
Graphics g = buflmageShow.createGraphics();

g.setColor(Color.black);
g.fillOval(evt.getX() - 5, evt.getY() - 5, 10, 10);

IbIDraw.setlcon(new Imagelcon(buflmageShow));
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BRI =HU
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GUI : JButton
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5. btnGrayScale #45J)L2oUwv 2O L. UITFDOY—XJ— Rz

/

private void btnGrayScaleActionPerformed(java.awt.event.MouseEvent evt) {
if (bufImage == null) return; // BEf5/ \FILNZEDIHE, &7
Color c;
int red, green, blue, gray; E&DLEIEIVICHT B0E
/] ETDOETE)LICK U TIUE
for (inty = 0; y < buflmage.getHeight(); y++) {

for (int x = 0; x < buflmage.getWidth(); x++) {

¢ = new Color(buflmage.getRGB(x, y));
red = c.getRed(); RGBIR#kdDit

green = c.getGreen();

blue = c.getBlue();
gray = (red + green + blue) / 3; // Bifi A
buflmageShow.setRGB(x, y, new Color(gray, gray, gray).getRGB());

¥
) RGBEZFIIEL ., BZEZT]RD

IbIDraw.setlcon(new Imagelcon(buflmageShow));
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o BHEiIa{
B RGB{EZ BT (Y

Gray =

LT D0 L — R —JULFE

Red + Green + Blue
3

® NTSCHlEF1I{L

B NTSC (National

Television System Committee) H'

MU L —RXT—)UEFE
B ABOHRENRICEIRCTEICHRTHDZLZERE

Gray = 0.298912 X Red + 0.586611 X Green + 0.114478 X Blue

35



36

SZANI D ENT D)L —T
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GUI : JRadioButton
&4 : radioSimpleAverage

GUI : JRadioButton
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EROFFHAF

BRI =HU
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Red 0
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2. RF>D)I—T=ZGUITHAF LIC 3. BAAE FDOFEST—FIh5
RSwJROvT NG DI —T DER2ZEE

I srmpea [H 2hO—gpe s groupAverageType [ButtonGroup] - = X | -
= =i B Fanted iy B 72— L FrameMain
ez (8] Lofir—s s SRS fﬂﬂ]:lfl" F.o b
B DFHIAH = Swine T bO—Jb E .;3._ eroupfverage Tvpe [ButtonGroup]
b 515 L = LIFrame]
BEEOE=41 g O e E- F puhefah, >- btnRead [JBution)

@ st i & s K7
(x, y) = (0, 0) %e-m . '”:‘ - ks L
TEAL D=l | A B
EEL 2 B0k 1= b 2514 (grouPAverageType)
Red 0 - SRTET Lk =l hiBlue [JLabel]
E Ly e e T 0= Ap+— [ txtRed [ITextField]
Green 0 | 8-k AT fe [ txtGreen [dTextFizld]
Ry ) =[] txtBlue [JTextField]
Blue 0 = - [0E] btnGrayscale [JButton]
-~ ®= radioSimplefverage [JRadioButton]
-~ ®= radioWeighteddverage [JRadioButton]
Ao
(00 )

[ R >IN —TFRICRIBU Swingd> hO—JL k (s

LJ—(___)

37




38

SIARG > ERG T —T

4. SZAMNS > D buttonGroup %
groupAverageType (CE&TE

5. ABURG > IIL—T(CE RSN
N BIRFISEFIRRE(CTRS TR0

- [m] X

BEHRDFFHAS

BE&OE=HL

(x, y) = (510, 58)

Red 0

Green 0

Blue 0
HL—25 =)L

O BT

Q sEgATYIor - 7015 b &
FOBTe AU ARLE aJ-F
= AMT T ~
action Lerdi - .
background [ [240,240,240]
model <BLDE v .
buttonGroup groupfrverage Tvpe hd I
font AAUA 14 T L—2
foreground M [0,0,0]
mnemonic
selected E I
text EloiE .
tooMipText
T 085 1
UiClassiD RadioButtonlJl
actionCommand <BLEE
alignmentx nn o,
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6. L TDXS(C btnGrayScaleActionPerformed DYLIE% 25

( N
/] ETCOET)LICHT L TUIE

for (inty = 0; y < buflmage.getHeight(); y++) {

for (int x = 0; x < buflmage.getWidth(); x++) {
¢ = new Color(buflmage.getRGB(x, y));
red = c.getRed();

green = c.getGreen(); BEE54E

blue = c.getBlue();

if (radioSimpleAverage.isSelected())

gray = (red + green + blue) / 3;

NTSCHEEEE

gray = (int) (0.298912 * red + 0.586611 * green + 0.114478 * blue);
puflmageShow.setRGB(X, y, new Color(gray, gray, gray).getRGB());

else

by

IbIDraw.setIcon(new Imagelcon(buflmageShow));

\-
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B ER

2. LTFDKSI(C btnGrayScaleActionPerformed MDyLIE% Z &

/

by

-

/] ETOETILICK U TUIE
for (inty = 0; y < buflmage.getHeight(); y++) {
for (int x = 0; x < buflmage.getWidth(); x++) {

¢ = new Color(buflmage.getRGB(x, y));

red = c.getRed();

green = c.getGreen();

blue = c.getBlue();

if (radioSimpleAverage.isSelected())
gray = (red + green + blue) / 3;

else

gray = (int) (0.298912 * red + 0.586611 * greé

I —DiE%REx

n + 0.114478 * blue);

if (checkReverse.isSelected()) gray = 255 - gray;

buflmageShow.setRGB(x, y, new Color(gray, gray, gray).getRGB());

IbIDraw.setlcon(new Imagelcon(buflmageShow)); [

\

DL —DBDEEE (F 0~255
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2. LTFDKSI(C btnGrayScaleActionPerformed MDyLIE% Z &

p
for (inty = 0; y < buflmage.getHeight(); y++) {

for (int x = 0; x < buflmage.getWidth(); x++) {
¢ = new Color(buflmage.getRGB(x, y));
red = c.getRed();
green = c.getGreen();
blue = c.getBlue();
if (radioSimpleAverage.isSelected()) gray = (red + green + blue) / 3;
else gray = (int) (0.298912 * red + 0.586611 * green + 0.114478 * blue);
if (checkReverse.isSelected()) gray = 255 - gray;

if (checkBinalize.isSelected()) {
if (gray < 128) gray = 0; £ (0) 82 (255) [CH*A

else gray = 255;

b
bufImageShow.setRGB(x, y, new Color(gray, gray, gray).getRGB());

by

IbIDraw.setlcon(new Imagelcon(buflmageShow));

-
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