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Image ¥ A 7 OEK % 7 7 A NMVICHELZFH LT 5 EEHERGFETXANWED T—A
BufferedIlmage ##XH T2 L E N H D,

(JERE) Wit~ 7 A /L% toolkit @ getlmage THiiATr & | FHAMME THICALELDN I HEA
TL*E 9 DT, MediaTracker T7 7 A VAT DET 5 OMENH D,

(2) BufferedImage %1 7 :
Wiz v 7 e LV THEST 256, 77 ANVATNRE 7 7 A VD ET-EBL THA
HDTIDEIATHEHNDHENEN, 2L, ZOXATTE 7L EHRS GA.
Bufferedlmage @ =12 DataBuffer X° Raster & W72 ¥ A TN SEZI o TWAHTEH, T
% P92 O H D Lk,

BufferedImage TO B 7 E/LOEAEIFIRD 3 LIV MFIET D,

(1) Image DA L [AEE PixelGrabber 23 % 5,

(2) Bufferedlmage L'~L (K L~UL T, B 7 BA~DT 7 A% getRGB, setRGB %
it 5)

(3) DataBuffer L~L (FIL~UL T, B 7 E/A~DT 7 ¥ A% getElem, setElem Z1{#
2)

(4) Raster L~UL (I L~V T, BV BIA~DT 7 & AL setPixel Z1ff 5, getPixel (37

720N)

ENEE->THNEDRY,
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¥ 2%  Image ¥ A S DOUFE

1 23 Javall X D EGALELDOERE TH 5, DOHPORENIIL 2 Hr OBET L Th 5,
oI a s T AT Im ORIET NI A TS0, ZOFIIRF OB TG LT
W5, #ilZ1E Im2024 1% 20 & 24 DR EZEATWD Z & &7,

(FEE :UTo7a s 7 ATIEANER T 7 4 V41X infilejpg (20x 2087 %) &
L. MM 7 7 A 1T outfile.jpg IZHE— L TV %)

21 77747 ZADHEARFE  (Im12.java)
D7 a7 T KX Java OEBIFEOIERNE 2 HFREENTWAHD T, RAINZHEL
Too BRC, EBAFRICERIT D MR L BT AEBRL CHATA LY,

T A= ar TCFIVXERTEDIIE TRy 77 VTV IHRDH S,
T, ATAZ Y =Ny F=FICEER R SINRWAZ Y — (Image) (k% H
WTEBWT, 2THiEKbo TR E = HIICA 7 A7 U — v OB AR & T 5T
H5,

HTNINy T 7 U TIIIRDAT 7 TREE D T e,

stepl:¥ 7Ny 77 U o T =foMas (R, &, Y4 X) 255
step2:setVisible(true) C Frame % #7~

step3:createlmage T4+ 7 27 U — k& 1ED

step4:offscreen.getGraphics T, gO &9 offscrean BEHZEA &

steps: A7 A7 U — IR, SUFHI. KR, AR

step6:fR Z i X & -7 5 Frame % ¢ T (drawlmage T) —XIZ7 L —2LA (=4
[T e 4T

B 5> &EBAIEIC update Z1# .,

import java.awt.Frame;
import java.awt.Graphics;
import java.awt.Image;
import java.awt.Dimension;

import java.awt.Color;

public class Im12 extends Framet
[ ET NNy 7y )7 H=FEOMmEE ¥
Image offscreen;//#



Graphics gO;//%
Dimension i/ K& X

public void initO{
[ ZT7 A7V —r e RNy Ty OHE ¥/
d = getSize();
offscreen = createlmage(d.width,d.height);
g0 = offscreen.getGraphics(;

[* REEHEN TR */

g0.setColor(Color.white);

g0 fillRect(0,0,d.width,d.height);
g0.setColor(Color.black);

g0.drawString("# 7L « Xy 7 7 U 227" 10,120);
g0.setColor(Color.blue);

for(int i=0;i<100;i++)
g0.drawLine(0,i,100,1);

[* fEBHRTZD T, For ¥/
repaint();

H

public void update(Graphics g){
paint(g);

H

public void paint(Graphics g)t

if(offscreen != null){

g.drawImage(offscreen,0,0,this);

§

public static void main(String args[D{
Im12 dbf = new Im120);
dbf.setSize(150,150);
dbf.setVisible(true);
dbf.init(;

——



2.2 [T 7 A V% Image ¥ A 7 DEFUTGRAIARENR 7 7 A M)

Open & Save E WO RX U BH D |

Open Z 9 L W{8 7 7 A /L% Image ¥ A 7 DB G+ AT,

Save # 4 & | Bufferedlmage % f 7 OEEIKE L2 7214, BT 7 A VITH I,

(Image # A 7 OEG Z HHEEE 7 7 A MZH I TE 20 20)
import java.awt.*;
import java.awt.event.*;
import java.awt.image.*;
import java.io.*;
import com.sun.image.codec.jpeg.*;

public class Im101121 extends Frame implements ActionListener{
Image img;
int w=20, h=20;

J1ZEALER

public static void main(String ar[]){
Frame f=new Im1011210;
f.setSize(new Dimension(200,200));

} f.setVisible(true);

IRt > b
Im10112101
setLayout(new FlowLayout();
Button bO1=new Button("Open");
Button b02=new Button("Save");
b01.addActionListener(this);
b02.addActionListener(this);
add(b01);
add(b02);
\ addWindowListener(new WinAdapter();
AL %
class WinAdapter extends WindowAdapter{
} public void windowClosing(WindowEvent we){System.exit(0);}

A2 B
public void actionPerformed(ActionEvent ae){
if(ae.getActionCommand()=="Open"){
img = getToolkit().getImage("infile.jpg");

repaint();
}
I1PRAF
if(ae.getActionCommand()=="Save"){
tryl

FileOutputStream fo = new FileOutputStream("outfile.jpg");
BufferedImage bimg = new BufferedImage(w,h,BufferedImage. TYPE_INT _RGB);
Graphics gc = bimg.getGraphics();



ge.drawlmage(img,0,0,this);
JPEGImageEncoder encoder = JPEGCodec.createJPEGEncoder(fo);
encoder.encode(bimg);
fo.close();
} catch(Exception ex){}

}

§

public void update(Graphics g){
paint(g);

public void paint(Graphics g)t
ifGmg !=nulD{
g.drawlmage(img,20,100,this);
J



2.3 E7EAEESNIZANS (Im101314.java)

“WBHHA" & Bavr—" ORZUBHD,
G FHAR X 23 L infilejpg E WO EIE T 7 A L% img &V 9 Image ¥ A 7 DA
BUZFHA I R E1Z pixelGrabber() T 7 /L Dl % pixels &\ 9 BN FE AT F%0
Eoav—Ry 23 L, il pixels ZFlS pixels2 ICE2EXH L, £ % img2 LW
9 Image # A 7 OEFITR L TER,

(EZ7BUE#RIZ3 28y FOEET, 8By M3 ODAEIFHRNOYD . B8y MI
Oxff T2 Z & IZHER)

import java.awt.*;
import java.awt.event.*;
import java.awt.image.*;

class Im101314 extends Frame implements ActionListener {
PixelGrabber pg;
Button buttonl,button?;
Image img,img2;
int w=20, h=20;

boolean buttonlpush = false;//Hi &5t A A Fx TR &
boolean button2push = false;//ZLERFAbG R &

int pixels[l=new int[w*hl;/t’ 7 B /LT —% (A7) ElH
int pixels2[l=new int[w*h];//&Z 5 L7= &7 & /LELS

Im1013140 {
setLayout(new FlowLayout(FlowLayout.LEFT));
img = createImage(w,h)://li{§Fi 1A 7 H Image % £k

buttonl = new Button("HE{&#iA");
add(buttonl);
buttonl.addActionListener(this);
button2 = new Button("Z {4, =1 v°—");
add(button2);

\ button2.addActionListener(this);

public void paint(Graphics g) {

if(button1push){
g.drawlmage(img,20,100,this);
}

if(button2push)
g.drawlmage(img2,100,100,this);
§
h

public void actionPerformed(ActionEvent e) {



IIAREZ 1 P SN REOER (87 7 A VEEA)
if(e.getSource() == button1){

buttonlpush = true;

button2push=false;

img = Toolkit.getDefaultToolkit().getImage("infile.jpg");

//PixelGrabber % ik
pg = new PixelGrabber(img,0,0,w,h,pixels,0,w);
tryl

pg.grabPixelsO;/Ej{4 % B A2 A
tcatch(Interrupted Exception ie){}

\ repaint();
IR 2 2 2 RSN REOMLEE (B 7 &L T L OLEE)
if(e.getSource() == button2){
button2push = true;
buttonlpush=false;
NEIZFHEE L TERLE B2 EBFEL)
for(int i=0;i<w*hsi++){
int p = pixels[il;
int red = 0xff & (p>>16);
int green = Oxff & (p>>8);
int blue = 0xff & p;
} pixels2[i] = (0xff000000 | red << 8 | green << 16 | blue);

img2 = createImage(new MemoryIlmageSource(w, h, pixels2, 0, w));
repaint();

}

public static void main(String[] args) {
Im101314 f = new Im1013140;
f.setSize(300,300);
f.addWindowListener(new WindowAdapter(O{public void
windowClosing(WindowEvent e){System.exit(0):}});
f.setVisible(true);

}

HE  ZOHITIEARY 2T 2 & T ETe D TRV, toolkit D getImage T
L. 77 A NVOFEAE R TITABERNETe K O 72,

T ANVATIDET BFEDEIAT AT T v h—%1M 5,

&I, bimg &£\ 9 Image BHUCAT 47 b7 v H—% T T AIET 2Fo61Th %,

NAT 4T NZ v h—%tEy b
MediaTracker mt = new MediaTracker(new Component(1{});
mt.addImage(bimg, 1);
try {
mt.waitForAll();
} catch (Throwable t) {



2.4 EZ7E/NLEFH D drawLine T BufferedIlmage % 1 7 O Z1ED Hi /)

(Im10131521.java)

infile.jpg Z# Ft AR BV /L7 T 7 % L C Bufferdlmage BICEZXH L. 7 7 1 /L,

HOADRHBIZ, StrABREBEZERIE LT\ D, BEERIATHLRWVO THER,
(drawlmage T% L\ A3, XD X drawLine # 1)

import java.awt.*;

import java.awt.Color;

import java.awt.image.*;

import java.awt.image.BufferedImage;

import java.io.*;

import javax.imageio.ImagelO;

class Im10131521 {
public static void main(String|[] args) {
int width = 40;
int height = 20;
int[] pixels= new int[width/2*heightl;
Image img;
img = Toolkit.getDefaultToolkit().getImage("infile.jpg");
PiX?IGrabber pg= new PixelGrabber(img,0,0,width/2,height,pixels,0,width/2);
try
pg.grabPixels();
} catch (InterruptedException e) {};
BufferedImage bimg = new BufferedImage(width,
height, BufferedImage. TYPE_INT_BGR);
11 1A A — 2 ZHiH.
Graphics g1 = bimg.getGraphics();
g1.setColor(Color.YELLOW);
g1.fillRect(0, 0, width, height);
for(int i=0; i<(width/2);i++){
for(int j=0; j<height; j++){
int pt= pixels[i*width/2+];
int r= (pt & 0x00ff0000)/0x10000;
int g= (pt & 0x0000ff00)/0x100;
int b= pt & 0x0000001f;
gl.setColor(new Color(r,g,b));
\ gl.drawLine(, i, j, 1);

H
g1.dispose();

/1 JPEG B CIRAE.
try {
ImagelO.write(bimg, "jpeg", new File("outfile.jpg"));
} catch (IOException exception) {
} exception.printStackTrace();

}

——



% 3% BufferedImage % 1 7 DMLEL
(1) g7 7 A LD AT & EE 24 m

3.1 Mg 7 7 A /L% Bufferedlmagel % A 7 DEHBUZFEIAA, £ D F F H /1(Im2021.java)
infile.jpg % — H. Bufferedlmage bimg (ZfRfF L, £ Z )7 7 A )L outfile.jpg IZFH

R

import java.awt.*;

import java.awt.event.*; /I For event

import java.io.*; /I For File

import java.awt.image.*; /I For Bufferedlmage
import javax.imageio.*; /I For ImagelO

public class Im2021 extends Frame {
BufferedImage bimg;

public static void main(Stringl[] args) {
Im2021 f = new Im20210;
f.setBounds(100,100,300,300);

f.setVisible(true);
}
Im20210 {
addWindowListener(new WindowAdapter() {
public void windowClosing(WindowEvent e) {
System.exit(0);
}
5);
try {
File imgfile = new File("infile.jpg"); // 7 7 A VAT ¥ =7 MEWK
bimg = ImagelO.read(imgfile); I T2
} catch (Exception e) 1}
try 1
File imgfile2 = new File("outfile.jpg"); /| 77 A NAT =7 b
ImagelO.write(bimg, "jpg", imgfile2); Il EX72
} catch (Exception e) {}
}

public void paint(Graphics g) 1
g.drawImage(bimg,50,50,this);
}

——
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3.2 BufferedImage % A 7 DEHE/ED 7 7 A i )) (Im2221.java)
HOWELEZ#IWT 7 74 L (outfile.jpg) (ZHRTE,
(Im2221.java)
import java.awt.*;
import java.awt.image.*;
import java.awt.image.BufferedImage;
import java.io.*;
import javax.imageio.ImagelO;

import java.awt.Color;

class Im2221 {

public static void main(String[] args) {
int width = 20;
int height = 20;

BufferedImage bimg = new BufferedImage(width,
height, BufferedImage. TYPE_INT_BGR);

/] HhE.

Graphics gg = bimg.getGraphics(;
gg.setColor(Color.YELLOW);

gg fillRect(0, 0, width, height);
gg.dispose();

11 JPEG B TR
try {
ImagelO.write(bimg, "jpeg", new File("outfile.jpg"));
} catch (IOException exception) {
exception.printStackTrace();

——
——

11



(2) v 7 &L EE
Z 2B AKSH) BufferedImage @ &7 &L #EE,

3.3 BufferedImage ® v 7 v /UERZESNZRTF  (Im2023.java)

BuffererdImage (2%} L T % PixelGrabber |3 2.5, Hi{#~7 7 1 /L (infilejpg) % FtiiA
Fr, R CHFRR, BAERYEZ 2.3 £ R0 5, BFIN G Bufferedlmage % A 7 DA%
ED Z L3 T&E 72\ (Image #Z A 7 OEEIIVEN D DID),

import java.awt.*;
import java.io.*;

import java.awt.event.*;
import java.awt.image.*;
import javax.imageio.*;
import java.awt.Color;

class Im2023 extends Frame implements ActionListener 1
PixelGrabber pg;
Button buttonl,button2;
BufferedImage bimg,bimg2;
Image img2;
int w=20,h=20;

boolean buttonlpush = false;//H{& 5t A2 IAFL TR &
boolean button2push = false;//ZLERBAbG R &

int pixels[l=new int[w*hl;/t' 7 ® /L5 —% (A7) ElH
int pixels2[l=new int[w*hl;//&Z % L7= &7 & /LELS

Im20230 {
setLayout(new FlowLayout(FlowLayout.LEFT));
buttonl = new Button("HE{&#iA");
add(button1);
buttonl.addActionListener(this);
button2 = new Button("Z {4, =1 v°—");
add(button2);
button2.addActionListener(this);
try {
File file= new File("infile.jpg");
bimg= ImagelO.read(file);
} catch(Exception e){}

}

public void paint(Graphics g) {
if(button1push){
g.drawImage(bimg,20,100,this);

if(button2push)
g.drawlmage(img2,100,100,this);

12



}

public void actionPerformed(ActionEvent e) {
IR Z > 1 SR (1% 7 7 A LEEA)
if(e.getSource() == button1){
buttonlpush = true;
button2push=false;
//PixelGrabber % ¥,
pg {= new PixelGrabber(bimg,0,0,w,h,pixels,0,w);
try
pg.grabPixels O/l % FLFIZ FiiA
} catch(Interrupted Exception ie)t}

\ repaint();
IR Z v 2 BRI REOMLER (B2 &L T L DILER)
if(e.getSource() == button2){
button2push = true;
buttonlpush=false;
NEIZFHEE L TERLE LR EBFEL)
for(int i=0;i<w*hsi++){
Color c¢= new Color(pixels[il);
int red = c.getRed();
int green = c.getGreen();
int blue = c.getBlue();
} pixels2[i] = (0xff000000 | red | green <<8 | blue<<16);
img2 = createImage(new MemoryIlmageSource(w, h, pixels2, 0, w));
IR DZEHIT T E 720
//bimg2 = (BufferedImage)createImage(new MemorylmageSource(w, h, pixels2, 0, w));
} repaint();

}

public static void main(String[] args) {
Im2023 f = new Im20230;
f.setSize(300,300);
f.addWindowListener(new WindowAdapter(O{public void
windowClosing(WindowEvent e){System.exit(0);}});
f.setVisible(true);

13



3.4 BufferedImage L~V CTOE 7 Z/LEME (Im202324.java)

infile.jpg & WO B 7 7 A V& HtiAA, HREGICE X %, Bufferdlmage L~/ TOE

7 v VAREIT getRGB & setRGB %19,
import java.awt.*;

import java.awt.event.*; /I For event

import java.io.*; /l For File

import java.awt.image.*; /I For BufferedImage
import javax.imageio.*; /I For ImagelO

public class Im202324 extends Frame {
BufferedImage bimg;

public static void main(String[] args) {
Im202324 f = new Im202324();
f.setBounds(100,100,300,300);

} f.setVisible(true);

Im2023240 {
addWindowListener(new WindowAdapter( {
public void windowClosing(WindowEvent e) {
} System.exit(0);

D;

try {

File imgfile = new File("infile.jpg"); // 7 7 A NAT ¥ =7 MERK

bimg = ImagelO.read(imgfile); I BEA7129
} catch (Exception e) {}

for (int y = 0; y < bimg.getHeight(); y++) {
for (int x = 0; x < bimg.getWidth(); x++) {

int rgb = bimg.getRGB(x, y);
int a = (rgb>> 24) & 0xff;
int r = (rgb >> 16) & 0xff;
int g = (rgh >> 8) & 0xff;
int b = rgb & 0xff;
int m = Q% +4*g+b) /7
bimg.setRGB(x, y, new Color(m, m, m, a).getRGBO();

}

b
public void paint(Graphics g) {

g.drawImage(bimg,50,50,this);

——
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3.5 DataBuffer L' ~L T E 7 &1 4#EIm202324r.java)

Z X, DataBuffer (2B L T, Ax s d 2720007077 LA TH S,

Hif% 7 7 A /L (infile.jpg) % #tA A, cpylmg IZB L. & 21T setElem() CH MR A iV 72

V. getElem(Q Tt 7 ¥ LDEEZFEAH LIV 5,

7z, Bl (Bufferedlmage) gradlmg|Z7 77— 3 VEBEHE-TWV5,

BOHIIHDL AL VT U NEBALKE X T, 320 Bufferedlmage @ [ {4
(bimg,cpyImg,grdimg) % R CH X5,

bimg % X X cpylmage (2 L 7= DL, Raster ® DataBuffer T getElem(3 %72 T

b5,

import java.io.*;

import java.awt.*;

import java.awt.event.*;

import java.awt.image.*;

import javax.imageio.ImagelO;

import java.awt.image.BufferedImage;

class Im202324r extends Frame {

Button bt;

BufferedImage bilmg;

BufferedImage image;

BufferedImage cpylmage;

public Im202324r() throws Exception{

int xsize = 20;
int ysize = 20;
int[] pixel = new int[xsize*ysizel;

B 7 7 A IV FRIA T HLER
FlleInputStrearn fis = new FlleInputStream("lnflle jpg");
image = ImagelO. read(fls) HEEFRIAPTEA A—
cpylmage new BufferedImage(xsize, ysize,
BufferedImage. TYPE_INT RGB) A —HA A=
Graphics g1 = cpylmage.createGraphics(;
gl.drawlmage(image, 0, 0, xsize, ysize, null);/f A — % a2 &'—
gl.setColor(Color.black);
gl.drawLine(1,1,20,20);
fis.close();

WritableRaster rasl = cpylmage.getRaster();
DataBufferInt buffer = (DataBufferInt)(ras1.getDataBuffer();

Ilpixel 1F IS
for(int k = 200; k < 240; k++)
rasl.getDataBuffer().setElem(k,255);
for(int k = 0; k < xsize*ysize; k++)
pixel[k] = buffer.getElem(k);
for(int k = 0; k < xsize*ysize; k++)

15



System.out.println(pixel[k]);
NZ ZWBEENEDY , grdlmg (27 75— a » &#1ED
bilmg=new BufferedImage(256,256,Bufferedimage. TYPE_INT_BGR);
WritableRaster ras=bilmg.getRaster();
Graphics g2=bilmg.createGraphics(;

for (int i=0;i<256;i++)
for (int j=0j<2565j++)
ras.getDataBuffer().setElem(0,i*2564j,(j<<16)+({i<<8)+i);
} g2.drawString("Test",64,64);

public static void main(String args(]) throws Exception{

Im202324r tes=new Im202324r();
tes.pack(;
tes.show();

public void paint(Graphics g) {
HATFDOaA MTEEZTHaL2FRLTHLD
1 g.drawImage(bilmg,16,24,this);
Il g.drawlmage(image,16,24,this);
g.drawImage(cpylmage,16,24,this);

(%) bimg © cpylmage © BufferedImage 72?2, infile.jpg 7> 5 HEEE- 7= bimg IZ
getRaster L C(DataBufferInt) D% v A F 217895 & T5 L7 -2 5,
TR, jpg 7 7 A ADBERE ST D T2 T, JEMEZ RV T image ICANILIZ KV, =
Ay (Im2023x.java) 7077 L ThD,

(Im2023x.java)
B 7 7 A V&R L C BufferedImage (ZFH L. © 27 B/UVEE T 95,
FRERIC
JPEGCodec.createJPEGDecoder, &
decoder.decodeAsBufferedImage % 1 /.,
Z DI,
import com.sun.image.codec.jpeg.*;

MBI D,
(Im2023x.java)

import java.awt.Graphics2D;

import java.awt.image.*;

16



import java.awt.image.BufferedImage;
import java.io.*;

import com.sun.image.codec.jpeg.*;

public class Im2023x {

public static void main(String[] args) throws Exceptiont
int xsize = 20;
int ysize = 20;

int[] pixel = new int[xsize*ysizel;

¥ 7 7 A )L (20X20) FeiAL*
FileInputStream fis = new FileInputStream("infile.jpg");

//BufferedImage bimg = ImagelO.read(fis); Z 11 CiX F @ getRaster) T 7 —{Z72 5%

JPEGImageDecoder decoder = JPEGCodec.createJPEGDecoder(fis);
BufferedImage bimg = decoder.decodeAsBufferedImage();

fis.close();

WritableRaster ras = bimg.getRaster();
DataBufferInt buffer = (DataBufferInt)(ras.getDataBuffer();

Ilpixel 1F IS

for(int i = 0; i < xsize*ysize; i++)
pixellil = buffer.getElem();

Ilpixel 15 #HF~

for(int i = 0; i < xsize*ysize; i++)

System.out.println(pixellil);

17



3.6 Raster L'~V COEEARK (Im24.java)
setPixel fi 3 &> TV 7 BcaEZATy, 7277 L, getPixel &) mBIE72 VDT,
fHICE 7 BVEZ G R (L),
setPixel fi ] L T 4 ROHEHR I TV D,

import java.awt.*;

import java.awt.image.*;

public class Im24 extends Frame {
BufferedImage bimg;

public Im240) {

setSize( 300, 300 );
setBackground( Color.white );

Il BREDA A—

}

bimg = new BufferedImage( 100,100, Bufferedimage. TYPE_INT_RGB );

WritableRaster raster = bimg.getRaster();

int[] data = new int[3];
datal0]=255; data[1]=0; data[2]=255;
for(int i=0; i<100; i++)
raster.setPixel( 50, i, data );
data[0]=0; datal[1]=128; data[2]=0;
for(int i=0; i<100; i++)
raster.setPixel( 51, i, data );
datal0]=0; data[1]=128; data[2]=0;
for(int i=0; i<100; i++)
raster.setPixel( 52, i, data );
datal0]=255; data[1]=0; data[2]=255;
for(int i=0; i<100; i++)
raster.setPixel( 53, i, data );

public void paint( Graphics g ) {

}

g.drawImage(bimg,0,0, null);

public static void main( String argvl[] ) {

Im24 f = new Im240;
f.pack(;
f.setVisible( true );

/I RGB 7 — 2 k&Ah H]

IIRGB OF7 — X i ES %

I &7 MEORET D
IIRGB D7 —% ZRET S

Il &7 v MEORET D
IIRGB OF — % % ET 5

I 878 MEORET D
IIRGB D7 — X %#RET S

I &7 MEORET D

5
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54 T L —ACERRENTEG T T 7 A VIR TE
FT=HDTA L R (T L —L)ICEREINTZEBE 7 7 A VIRIFELTZW 7 — R FE 0,
TR, ENSDOY I ERNT D,

41 (1EEH) 7 v —2FrEmEmORSF (Im25.java)

7 L= ACRR LB E Z R 21213, g O RIZREFET 2O TIE RS, BHD7 77 4
v A (ZZTiEmyG) 2HEL. £ZI0ENTEBWT, drawlmage Tg ® EicEEH
+., {479 % D13 drawlmage TIE- 72, 177 7 £ M3 outfilejpg T 5.
EARL21 ERCROTEE LS XD,

import java.io.*;

import java.awt.*;

import java.awt.event.*;

import javax.imageio.ImagelO;

import java.awt.image.BufferedImage;

public class Im25 extends Frame implements ActionListener{
int pc=-1;
BufferedImage bimg= null;

public static void main(String args[I)
Frame f=new Im250);
f.setTitle("Z /R OLRTF");
f.setSize(100,100);

} f.setVisible(true);

IRt > b

Im2501
setLayout(new FlowLayout();
Button bO=new Button("draw");
Button bl=new Button("save");
b0.addActionListener(this);
b1l.addActionListener(this);
add(b0);
add(b1);

} addWindowListener(new WinAdapter();

AL %

class WinAdapter extends WindowAdapter{
public void windowClosing(WindowEvent we){System.exit(0);}

]
public void paint(Graphics g)t

if(bimg==null) bimg =(BufferedImage)createlmage(getWidth(), getHeight() ;
Graphics myG =bimg.createGraphics();

if(pc==0){
myG.drawRect(50,70,20,20);
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if(pe==1){
tryl

ImagelO.write(bimg, "jpeg", new File("outfile.jpg");

jcatch(IOException ex));
J
g.drawImage(bimg, 0, 0, null);
myG.dispose();
H
A2 B
public void actionPerformed(ActionEvent ae){
if(ae.getActionCommand()=="draw"){
pc=0;
repaint();

if(ae.getActionCommand()=="save"){
pc=1;
repaint();

§
/lrepaintQ CTHEE 7 V ¥ —L72WE 2T DITITLLF % 3172 E0T
/I public void update(Graphics g){ paint(g); }
§
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4.2 Java2D O 7= DYl (Im25a.java)
WDT 7 4 IR ARAFO YN T, java2D 2 L TV 5 hix Im25 L [F L,

import java.awt.*;

import java.awt.event.*;

import java.io.*;

import javax.imageio.ImagelO;

import java.awt.image.BufferedImage;
import java.awt.Graphics2D;

public class Im25a extends Frame implements ActionListenert
int pc=-1;
BufferedIlmage bimg= null;
[ AL
public static void main(String args[)
Frame f=new Im25a();
f.setTitle("F =5 i D IRAF(EA)");
f.setSize(200,200);
f.setVisible(true);
§
IR & >
Im25a01
setLayout(new FlowLayout();
Button bO=new Button("draw");
Button bl=new Button("save");
b0.addActionListener(this);
b1.addActionListener(this);
add(b0);
add(b1);
addWindowListener(new WinAdapter();
§
AT %
class WinAdapter extends WindowAdapter{
public void windowClosing(WindowEvent we){System.exit(0);}
§

[14H1E]
public void paint(Graphics g){
Graphics2D g2 = (Graphics2D)g;
if(bimg==null) bimg =(BufferedImage)createImage(getWidth(), getHeight() ;
Graphics2D myG =bimg.createGraphics();

if(pc==0){
myG.drawRect(50,50,20,20);

if(pe==1){
tryt
ImagelO.write(bimg, "jpeg", new File("outfile.jpg");
tcatch(IOException ex)i};

§
g2.drawlmage(bimg, 0, 0, null);

21



myG.dispose();

A2 B
public void actionPerformed(ActionEvent ae){
if(ae.getActionCommand()=="draw"){
pc=0;
repaint();

if(ae.getActionCommand()=="save"){
pc=1;
repaint();

}

/lrepaintQ CTHEE 7 U ¥ — L72WE 22T I TR OITE AT
/I public void update(Graphics g){ paint(g); }
§
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4.3 77 4 VEBFREBRORS (Im25b.java)
“save” RZ LTINS A=,

“draw” R 2 TT 7 4 2 (1 0 ERER) OE(fEZ L TARERZA <, AKERIZ1 0

FERE L TFEREND, #ERIE outfile jpg [ AR-AF

import java.io.*;

import java.awt.*;

import java.awt.event.*;

import javax.imageio.ImagelO;

import java.awt.image.BufferedImage;
import java.awt.geom.*;

import java.awt.Graphics2D;

public class Im25b extends Frame implements ActionListenert

int pc=-1;

BufferedImage bimg= null;

[13EALEE

public static void main(String args[){
Frame f=new Im25b();
f.setTitle("[Hi i D LRAF");
f.setSize(100,100);

} f.setVisible(true);

IRt > b

Im25b0{
setLayout(new FlowLayout();
Button bO=new Button("draw");
Button bl=new Button("save");
b0.addActionListener(this);
b1l.addActionListener(this);
add(b0);
add(b1);

} addWindowListener(new WinAdapter();

AL %

class WinAdapter extends WindowAdapter{
public void windowClosing(WindowEvent we){System.exit(0);}

[
public void paint(Graphics g)t
Graphics2D g2 = (Graphics2D)g;

if(bimg==null)bimg =(BufferedImage)createImage(getWidth(), getHeight() ;

Graphics2D myG =bimg.createGraphics();

if(pe==0)
myG.drawRect(60,60,30,30);

if(pe==11
AffineTransform af = new AffineTransform(;
af.setToRotation(10 * Math.P1/180);
myG.setTransform(af);
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myG.setColor(Color.red);
myG.drawLine(0, 50, 90, 50);
tryt
ImagelO.write(bimg, "jpeg", new File("outfile.jpg"));
tcatch(IOException ex));

J
g2.drawlmage(bimg, 0, 0, null);
myG.dispose();
H
A2 B

public void actionPerformed(ActionEvent ae){
if(ae.getActionCommand()=="draw"){
pc=0;
repaint();

if(ae.getActionCommand()=="save"){
pc=1;
repaint();

§
/lrepaintQ CTHEE 7 U ¥ — L72WE 22T TR OITE AT
/I public void update(Graphics g){ paint(g); }
h



o A AL C A

Java2D TiX, 74 VWX —HEREZE 5 LT 7« VT i x IR FRETH D,
Z TR, BERWB O NEREITOT 74 VERT 0 7T A EFITTEL,
ZOGBFIZE LTIy MEIZRILERRH LD T, £bbh a3 Iniun,

5.1 Java2D ® 7 ¢ /L Z —MLEE (Imaf.java)
B (XY > R) rescale (% org DA X% Z 2 C return LT 5,

import java.awt.geom.AffineTransform;
import java.awt.image.AffineTransformOp;
import java.awt.image.BufferedImage;
import java.io.File;

import java.io.JOException;

import javax.imageio.ImagelO;

public class Imaf {

public Imaf() {
try {
File ifile = new File("infile.jpg");
BufferedImage org = ImagelO.read(ifile);

IRDE 2 | 55 3 BIBDSIERME/ ME DY A X
BufferedImage dst = rescale(org, 10, 10);

ImagelO.write(dst,"jpg",new File("outfile.jpg");
} catch IOException ex) 1

ex.printStackTrace();
}

}

public BufferedImage rescale(BufferedImage org, int width, int height) {
BufferedImage image = new BufferedImage(width, height, org.getType();

double sx = (double)width / (double)org.getWidth();

double sy = (double)height / (double)org.getHeight();

AffineTransform trans = AffineTransform.getScaleInstance(sx, sy);

AffineTransformOp operation = new AffineTransformOp(trans,
AffineTransformOp.TYPE_BILINEAR);

operation filter(org, image);

return image;

§

public static void main(String[] args) {
new Imaf();

§

——



Java |2 LBV T ILiE(E
COM R— R %18 U TOiE(51E RS232C Di@fE7s £ & HIEEIN S,
HL. Z# #4179 I21% Java communication API % A A h— /LT 301 H 5,
%ﬁj\\ SIETFICAL 72V O TRUTHERE LT vk, BEL LET,
=4 A —)LFH
STEP1: javacomm20-win32.zip & AT « fEH 3 5,

STEP2: 35D 7 7 A V& LA DT IV H—IZALD,

comm.jar
JDK Ti, j2sdk1.4.2_xx¥jre¥lib¥ext
JRE Ti&, j2rel.4.2_xx¥lib¥ext

javax.comm.propaties
JDK Tid, j2sdkl.4.2_xx¥jre¥lib
JRE T, j2rel.4.2_xx¥lib

win3d2com.dll
JDK Tid, j2sdk1.4.2_xx¥jre¥bin
JRE T, j2rel.4.2_xx¥bin

(FEE) 38 j2sdk LoME-> TR T, JDK 72T L7Z85A. 9 £ < W ind JRE
WCHHEML T EL VoA H D,

WIZV Y TNVEETF vy b7 a7 LEkrRT,

9. 2650 PC O COM AR— F&27 v A7 —7 /L THES,

R & FRERE (e 7T ARICHEREEZELS) 5, EITT 2L 7 —XBER
Hlthd, ¥—ANTDHEMFITELND,

—HINAR—=F—=IF L TH LW,

(ComChat.java)

import java.io.BufferedReader;

import java.io.ByteArrayOutputStream;
import java.io.lOException;

import java.io.InputStream;

import java.io.InputStreamReader;
import java.io.OutputStream;

import java.net.Socket;

import java.net.SocketException;

import java.net.UnknownHostException;
import java.util. Arrays;

import java.util.Properties;

import java.util.StringTokenizer;

import java.util. TooManyListeners Exception;
import java.util.Vector;

import javax.comm.CommPortIdentifier;
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import javax.comm.NoSuchPortException;

import javax.comm.PortInUseException;

import javax.comm.SerialPort;

import javax.comm.SerialPortEvent;

import javax.comm.SerialPortEventListener;

import javax.comm.UnsupportedCommOperationException;
import javax.print.attribute.standard.Chromaticity;

public class ComChat implements SerialPortEventListener {

/I SerialPort

private SerialPort  serialport = null;
private InputStream in = null;
private OutputStream out = null;

public ComChat( {
super();

public static void main(String[] args) {
ComChat cc = new ComChat(;
cc.send();
ce.close();
§
/*
* ASCII 7 —# % %5 LFoR
* ETX(0x02) 7 —Z (5 T=2— K
*/
public Vf{)id serialEvent(SerialPortEvent event) {
try
if (event.getEventType() == SerialPortEvent. DATA_AVAILABLE) {
StringBuffer inputBuffer = new StringBuffer();
int newData = 0;
System.out.println("Serial Receive START->");
while (true) {
try {
newData = in.read(;// AJJA b U — L5 agdrik #x
if (newData == -1 | | newData == 0x02) {// EOF or ETX?
System.out.println(inputBuffer+"<-END");
break;

if (‘¥r' == (char)newData) {
inputBuffer.append(¥n";
System.out.print(inputBuffer);

} else
inputBuffer.append((char)newData);

} catch IOException ex) {
System.err.println(ex);
return;

H

}

catch (Exception e) {
e.printStackTrace();
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}
/*
* ) TV — b R
* Key AT ENT- X7 % %15

/
public void send() {
try {
/I Open new Serial Port.
openSerialPort();
BufferedReader keyin = new BufferedReader(new
InputStreamReader(System.in));
String keyString;
while (true) {
try {
Il Key AIFFH
keyString = keyin.readLine();
/I EXIT & ANJj ST GB35 T
if(keyString.equals("EXIT"){
break;
H
keyString= keyString + "¥r';
bytell bytes = keyString.getBytes();
out.write(bytes);  // HHiJJA R U — AT/ A MI|&EEA
\ out.flush(; NHHHA ) =27 Ty a
catch (Exception e) {
e.printStackTrace();
continue;
¥
H
}

catch (Exception e) {
e.printStackTrace();

}
§
/*
* AR =LA YUTNR— RO v — XAE
*/
public void close() {
try {
if(in != nult
in.close();
§
if(out != nulD{
out.close();
§
if (serialport !=null) {
serialport.close();
§
}

catch (Exception e) {
e.printStackTrace();
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* U TR — ORIk
* R— T : COM1

* R—1— ] 9600
=2y b8
*2Abhy7FEY Rl

* XU L
*u—fli: L

private void openSerialPort() {
tryt

CommPortIdentifier port = CommPortIdentifier.getPortIdentifier("COM1");

/| 2=— 7 A EITY Y TR — F&BA<

SerialPort serialPort = (SerialPort) port.open("ComChat", 30000);

/| VT INR—DIRT A — K iR iE

serialPort.setSerialPortParams( 9600, // Baudrate
SerialPort. DATABITS_S8, /l Data Bits
SerialPort.STOPBITS_1, /I Stop Bits
SerialPort.PARITY NONE); /l Parity Bit

/I Flow Control Mode

serialPort.setFlowControlMode(SerialPort. FLOWCONTROL_NONE);

I Ay U AT =%
serialPort.add EventListener(this);
I VT NVR—= IR T =2 EZE LTEBRICHAZ ThERE
serialPort.notifyOnDataAvailable(true);
I ANJJA N — 2 %Z s
in = serialPort.getInputStream(;
Il AU — bz G
\ out = serialPort.getOutputStream();
catch (Exception e) {
\ e.printStackTrace();

§
private void dumpBytes(bytell data)t

for(int i = 0; i < data.length; i++){
System.out.print("[" + Integer.toHexString(datalil) + "]");

System.out.printIn();
§
§
==f&bY
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Java (2 X5 USBIO 7 a2 7/ 7 A

HEfj -

k m 2 #® USBIO %ff 2 56, S OFFD usbio_km2 7 + /v ¥ —% &,

ZDOHFD,

BinaryOnly 7 #+ /L% —/>5 usbio.jar & usbio.dll B3 OEH T2 7 + VX —I2BT,

HAD T 4 )VE—\C)—A 0l T L% AND,

Hl, Y—ATuar T LN Ledjava 72 o7- 5,

I A Vi

javac —classpath usbio. jar Led. java

& L\i—a—o

FATIE,

java —cp . ,usbio. jar Led

L0 ET,

Led Z 8 &85 707 7 2 (Led. java)

Z OfFE, USB-10 |2 LED Z— A2 #e L, T x sS4 LD TJ, LED
T Port #1 Oy k012 L £9°, AR ZRBEIEEEIILLFO@Y TF,

33000
WCC

LSBID

P10 TN

A =87872VN =45 Wl S G

import xyzzy.hardware.UsbIo;

class Led
{
public static void main ( String[] argv )
{
try {

final UsbIo.Device usbio = UsbIo.getDevice();
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try |

int bits = OxFF;

for ( int count = 25; count > 0;

bits *= 0x01;

usbio.invoke (

Thread.sleep( 200 );

} finally {

usbio.invoke (

usbio.close();

UsbIo.WRITEI,

} catch ( Throwable e ) {

USBIO ~®DH /13,

/* Show any Error/Exception.

e.printStackTrace

usbio.invoke(Usblo.WRITE1, 0xFF);

DIz,

AT
1R “17 2 Ltk

wtAA A ET, BlH,

usbio.invoke(Usblo.WRITE1, 0xFF);
usbio.invoke(Usblo.READ1,0);

L E9,

()

UsbIo.WRITE]L,

OxXFF

*/

—-—-count

bits );

) 7

)

{
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