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Java Graphics & E API &/

FEFFERABNEZRT, EHEBRRCEA THAXNRIES SENERES, T# Javail
BNEREESRE, REETABYIA RS ZET Java 55 LK, MHARET
Java F AR BT SERA BBABEERN, ABE 1 ZREITENTHEETHRS
HiR Java BIE 5 GUI RAEEMERMINSMEME M, REFENS Java GUI i AR E
FERR, HXF GUI 4, Java 1B 5 B4 THEJLFH4TH API, 2512 Swing 5 AWT, i
i) Java GUI 4wfe b EZMEH AWT BACA M, (B AWT BIIREHFAR 0K, i H™E
WA AL O, TR Java 1.3 JIGZEMRATFIAT Swing TR GUI 4i#2, Swing HH)
AR EZHHI I T4 Java 15 5 LM, MASELAMAGTZIE, FTUENRERRN
GUI 44, [RlEt Swing Xt EIE 5 R B L RERAE L A R KA & 535 . ] (X 5 AWT 414
55 Swing 47— S BAR S ELWAY £ 2 Class BI&FR, Swing I KEZEAHA K
MBS T T,

Graphics {E 4 Java FEDE 52 M0, JLATER. XF . BERMLEHELIEL BT
i, HAh, Graphics b SZHF I BRAES], FTLARBEZESG, S0, BEHTHE. AR
5 YRR &R Stroke 55 Fill R HSE ., P 78 % #0281 Graphics Ji5H4H 5%,
T SEERAFh BT 5 RS H1 Y, PRI AT LAUE Graphics j& Swing B E B KON, HFE,
T LR —# S FF Graphics FIMIALEZD

1.1 {12k Java EJE %% Graphics
A5 B4 158 Graphics J& Java RIELHI5 1R D, BA @S EA A LiEE)] Java GUI



2 o0 Java HFERLIE: REFISSNALE

MR 5%, SSHEE RS 2 R A .

1.1.1 Graphics fffir

Grahpics HIIIRERBAT LA4r AP, BB 2810 Draw o Fill 7y ik SC & A EE 22
ST, B RERESMEHENE, RPN RETER. B, HR RS, b,
1t Java 2D 7 Graphics i 7] DA g %451 /7 Graphics2D XI5, M $4E BE Eokg i BB £, 1%
B 22 R MR R 2 A

1.1.2 Graphics EIfZIR&R9KEL. (EAMNHER

£ Java Swing 1 IE#f3KHL Graphics X 42 00 A PR
5—Fh 2 M BufferedImage Xt 42 924 kB, HACAS AT .

bufferedImage.createGraphics() // bufferedImage X xf & E

S T RP T Rl it 5 2% Swing 4114 #Y paintComponent ( Graphics g) 5K paint ( Graphics g) J5
ks, A~ A A R H # 2 paintComponent ( Graphics g) 77 3% &K SE 8, A8 28 paint
(Graphics g) & AWT BRI B TR, B EERSHIHEE, EH AT Canvas XRH
Gik%igile

BT LA IREE B OE LIS, EE A E B H 5l T Swing 41141 getGraphics 223k
HU Graphics X2 1), XREMAIIRAL B — Bz A B s, FTxtRi A Graphics Xf 526 i& (1]
NULL, i EiXFMs o & 38— EAAR SR, TDNIZR B A, T migfdt—
MR A FEERROARIS R E],

JButton okBtn = new JButton( “OK” );
okBtn.getGraphics () .drawRect (0,0,20,20); // NullPointerException

FEFRBUT Java EIER AR R Graphics ZJ5, LT LA I E M2 67 ok LB 22l 5
BOET o fRISAR SN -

public void paintComponent (Graphics g)
{
g.setColor (Color.BLUE) ;
g.drawRect (10, 10, 50, 50);
}

RS — AN ERERETE, Hd 10, 107 FoRMERIFRSH N Ea
B, “50, 507 SRR RES R,

76 i 1l 52 Graphics Xt 4 LAJS, WiC7% — &8 B4 B L B &t &, w1 5E i R A 7
dispose() e 8 J12 22 0 I JF 680 B0 A AT 6 4 2 24 RIS 15 46 J22 MR 11 4 Y Buffered-
Image i 4 1 R A%, A AT 52 LA G — i B dispose() 7 R BRI IR 1RIR
WAV dispose(), —MAEBLT Java B9 GC th4x 1 ShIH SRR AR, (HIE RS WAE 4
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il 58 LA IS BN dispose() 7 25 R B DR FH A 8 U5 30 S I R8T AN 24K Java GC, iR
RIE T 244 FI %) Graphics 3k H Bufferedimage X 420§, Graphics ¥R A28 [ shay%, i
#i GC I3 FI R B 5 BRI IR AN BRI IE S ) B, 7T e B0 ¥ HE N A7 B THAE 4= OOM
(Out of Memory) [i]i#,,

1.1.3 Java Swing Graphics2D HIEEEH

Graphics AJ LA[a] T 4% 44 Graphics2D X4, AT LA e 152 5 22 il a8 14 >k S5 BT IR 22 1l Joa
RIS, HAEZX %24 RenderingHints (A2, it 751 setRenderingHint ( Rendering-
Hints key, RenderingHints.value) 3328, —H H) Key 5 Value AU FIER.

Pt B 14 S 5 1, RenderingHints. KEY ANTIALIASING HIME A -

Q RenderingHints. VALUE_ANTIALIAS ON /R X #h % RAE 1 o

QO RenderingHints. VALUE_ANTIALIAS OFF /R A #5120 AR 14

Pt SCF ORI G AR i, RenderingHints. KEY TEXT ANTIALIASING FO{E A

O RenderingHints. VALUE _ TEXT ANTIALIAS ON 2/ 4 SR h 4 2 8 14 .

QO RenderingHints. VALUE_ TEXT ANTIALIAS OFF F&RA 5 A 4 R itk .

Pt R 4R {5 25, KEY INTERPOLATION FO{E A «

Q RenderingHints. VALUE_INTERPOLATION BICUBIC /R Fi XUT 7 4B s o

Q RenderingHints. VALUE _INTERPOLATION BILINEAR /15 FH AR MEAG B 7 125 o

2 RenderingHints. VALUE  INTERPOLATION NEAREST NEIGHBOR % 71 i F Il T s

E .

P22 H 7740, KEY RENDERING H{E A -

QO RenderingHints. VALUE_ RENDER QUALITY /R S H5:48) f 1 /.

Q RenderingHints. VALUE RENDER SPEED #/i 7 542 il s BE {06

il il AR L FFRk s, KEY DITHERING MI{EA

Q RenderingHints. VALUE_DITHER DISABLE #/R A2 #5415,

QO RenderingHints. VALUE_ DITHER ENABLE 7R % #5815,

B HEEER AT USHE Y, TERMWE, BT Java WEV-GEHESBEO!
AJE P4 i RenderingHints % BB AL ME ], PHULAT 2@ M 0T g AT FE R LR 2 1P 6 A4 3
Ry AHRECH WA EDE 5 3O B E YT D RE LT BT A A E R Ge 1 88 S !

1.2 Java 2D API

24 Graphics [1] T ¥4 Grahpics2D A, Java 2D HIEITE 4l 51 45 LIsR, — D DIGEE
I AR S BAE B R AT, B2 Java 2D APL, QSRR [AIZE# Java 2D &5 Swing A {f]
KA, AJLURINEMPL, —EZLNE, Javailiid5| A Swing, Java 2D 5 Java 3D, K
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FET Java WETENAE, M ARFEOEMEE, N RERNETE T AR T AT SE0RIE
Sem 3R, M EfFE~] Java EE I KRR AFAL AT o FHEKRE—T Java 2D
Xt Y S S G AR LA T L
Q A BB SITETHLR MG —r 2l 51 %
— B U ARSSF
SCRFTED S 45 o
AR LR R E
LD ELR B S
3 R BRI

O0C 0O

1.2.1 EAH Java 2D B4
Java 2D EFELL 6] 2 = BRI AR A 1-1 s,

Float Rect oD
Double e

@ RoundRectangle2D

a

RectangularShape
CubiCurve2D

Double =

QuadCurve2D

B 1-1 Java2D JARE 2R 1

Path2D

Java 2D EIE 2 Hil5H W E 22 4TS HCFE paintComponent ( Graphics g) AEH, B/R
At Swing &8 Je A paint() k. ZTESREA T EE =k

Q paintComponent (Graphics g)

U paintBorder (Graphics g)

Q paintChildren (Graphics g)

ELERKZEIBENT, EFLH L7 E HIR paintComponent() R LH ., — A K
2 HRASANT

public void paintComponent (Graphics g)

{ Graphics2D g2d = (Graphics2D)g;

g2d.setRenderingHint (RenderingHints.KEY ANTIALIASING,
RenderingHints.VALUE ANTIALIAS ON); /IR
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g2d.setPaint (Color.BLUE) ; /] HEBEHE
g2d.drawRect (10, 10, 50, 50); /] LHER
g2d.dispose () ; /1 BHEER

1.2.2 {#/ Java 2D SCHL KRB H]

KA EFEZREK, BAMHBYARERCEE— I CinE, XBEWHH Java 2D 1Y
BT 2 B AR S BRI B e 2zl . A RAF 4B RIS, A RAEF BN R A
XPPREISE . T ad i B B R SR BB A, I Java 2D Area Xt B Al /R #RAERY
KRR EIEZ . Java 2D Area Xt EIJE Shape X R 7 2 F¢ i WUFp A /R BB T o

Q Union UIN#AE): fREFAJLADER R HEEI T

Q Subtraction (J#AE): MEE—AJUATEARI I 55 AU R EEKFH

Q Intersection (FJLAER S5#AE): RIREPANIUTIZRESE T

Q Exclusion-or (XOR F3E): REPAJLFATERAE SRR .

R PUARRAE R R E R I 1-2 B,

= Y X .
A A
\ A
. i L .
Union ! : Subtraction
. ;
i ;
; P
’ z = .~
' y
;
\

:‘ Intersection Exclusive-or (XOR)

1

B 1-2  Java 2D RO UFRLfTHRME

SEBA ISR B AHSARAS AT

protected void paintComponent (Graphics g) {
Graphics2D g2 = (Graphics2D)g;
g2.setRenderingHint (RenderingHints.KEY ANTIALIASING,
RenderingHints.VALUE ANTIALIAS ON) ;

// R = 150

Shape lefthalfCirle = new Ellipse2D.Double(10,10, 300,300);
// R = 150

Shape righthalfCircle = new Ellipse2D.Double (10,10, 300,300);
// R/2 =175

Shape innerCirclel = new Ellipse2D.Double (85,10, 150,150);

// R = 150

Shape innerCircle2 = new Ellipse2D.Double (85,160, 150,150);
Shape rectangell = new Rectangle2D.Double (160, 10, 150, 300);
Shape rectangel2 = new Rectangle2D.Double (10, 10, 150, 300);

Area left = new Area(lefthalfCirle);



6 . Java HFERKIE: REFRISSNALE

Area right = new Area(righthalfCircle);

Area areall = new Area(rectangell);

Area area22 = new Area(rectangel2);

left.subtract (areall);
right.subtract (area22);

Area innerl = new Area(innerCirclel);
Area inner2 = new Area(innerCircle2);

left.add(innerl) ;
right.add(inner2);

// trick is here !!!
right.subtract (innerl) ;

// create minor circle here!!! // ++ 60, R = 150
Shape minorWhiteCircle = new Ellipse2D.Double (150,70, 20,20);
Shape innerBlackCircle = new Ellipse2D.Double (150,230, 20,20);

// draw two big frame shape here...
g2.setPaint (Color .WHITE) ;

g2.fill (left);

g2.setPaint (Color.BLACK) ;

g2 i1l {xight) ;

// draw minor circle here!!!
g2.fill (minorWhiteCircle) ;
g2.setPaint (Color .WHITE) ;
g2.fill (innerBlackCircle) ;

}

BATIRSCA S 1 5 R e AR AT LA B — e R 5

E AP TR A R 241 & LA 2 wwwhzbook.com F7 github ©, T # s He T
KR TREME R, RAEDETENBRRD L, HRADARA S —

5.

1.3 il Java Swing 22 F1 & X /¥) JPanel

Swing ] JPanel £ {f & GUI % £ b 5 5 (1 AR 14, 7T LLilid & 5 JPanel 7 paint-
Component 75 % SEBLXS JPanel [ AR 21 17 B 7 5 30 (4 B I B sl iy St ly, el S 8 H 8 X

© https:/github.com/gloomyfish/mybook-java-imageprocess
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FA IR (JPanel) 4. RESERUN T LA L AT LASEBE—M T B8 B %€ X JPanel MR 92l
1) SEBEXT JPanel AR A4k, ALASANT .

public class CustomJPanel extends JPanel
{

/] ESERE
}

2) SEHAT paintComponent (Graphics g) ¥R AVEE, LT

Protected void paintComponent (Grahpics g)
{

/] EHRA
}

3) iJjln] Graphics 23l 5148, 4% & EEH A I 56 M2, 7E Java 2D H paint S Hf —FA
[ ) I 2 T (L TR, AT 1
Q ¥—EifadIE, 0 Color.BLUE, Color.RED %, {UASHIF .

/I B-BEHREL

g2.setPaint (Color.BLUE) ;

Q LE#TEEIEISE (GradientPaint), W] LA A/K-F-5 % E 1), AARSA0F .

/] KFFmEEHEHEALT

Color sencondColor = new Color (99, 153, 255):;

GradientPaint hLinePaint = new GradientPaint (0, 0, Color.BLACK,
this.getWidth(), 0,sencondColor);

g2.setPaint (hLinePaint);

[ BREFAEMHEHERT

Color controlColor = new Color (99, 153, 255);

GradientPaint vLinePaint = new GradientPaint (0, 0, Color.BLACK,
0, getHeight() ,controlColor):;

g2.setPaint (vLinePaint);

Q BAE R EAES A (RadialGradientPaint), SCRFFFILL B EETE, ARSMT .

// BREZR&HEHEHET

float cx = this.getWidth() / 2;

float cy = this.getHeight() / 2;

float radius = Math.min(cx, cy):;

float[] fractions = new float[]{0.1f, 0.5f, 1.0f};

Color[] colors = new Color[]{Color.RED, Color.GREEN,

Color.BLUE};

/] cx, cykRTHEAMFSEERE

// radius RT¥EKE,

// fractionsR T EHHEXEMMLE, FMRMEAE~ 1ZH

// colors kT Bt

RadialGradientPaint rgp = new RadialGradientPaint (cx, cy,
radius, fractions, colors, CycleMethod.NO CYCLE);

g2.setPaint (rgp) ;



