El

=
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01 JcHH
02 O| 0l Xl



02. O[O Xl

¢ 0|0l Xl

& H| EWN(Bitmap)
e ZHHA(N O|0IX| L€ = BEHFI| 2ol AlS



02. O[O Xl

¢ 0|0|X I =2 3tHO ==€ol= JHa LA ol S Ef
e O|0IX| LS B0 ZF= onDraw( ) HIAE(SD 31E)

protected wvoid onDraw(Canvas canvas) {

super .onDraw(canvas):;

Bitmap picture = BitmapFactory.decodeFile( Oz 9 mpu-):
canvas.drawBitmap(picture, A|&rx, A&y, null);
picture.recycle();

e O|0IXIE 3t S20| &50t)| flet &

AlZtx = (View = - 0|O|12] =) s 2

AMZty = (View %£0| - O|O|Z] £0O[) / 2



02. O[O Xl

¢ 0|0|X] It = 3tHO ==ol= JHE LerE ol HER
e 0|0|Xl IYE BN Z== onDraw() Bl AE(/res/drawable Z3)

protected void onDraw(Canvas canwvas) {

super.onDraw(canvas);

R.drawable . =2lid);

| Bitmap picture = BitmapFactory.decodeResource(getResources(),
canvas.drawBitmap(picture, A|&x, A|Zly, null);

picture.recycle();

}
e O|0IXIE 3t S20| &50t)| flet &

AlZIx = (View = - 0|02 =) s 2
A2ty = (View =0| - O|O|R] =0[|) s 2



02. O| D[ Xl

& 3tH =20 0|0|X MY =3 Java 2= (p.366 0l Hl 9-6)

Ol 9-6  &iH S2iofl 0[0|X| mjE S26k= Java TE

14

15
16

17
18
19 1

public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);

setContentView(new MyGraphicView(this));

private static class MyGraphicView extends View {
public MyGraphicView(Context context) {

super(context);
}
@verride

protected void onDraw(Canvas canvas) {
super.onDraw(canvas);

Bitmap picture

= BitmapFactory.decodeResource(getResources()

int picX = (this.getWidth() - picture.getWidth()) / 2;
int picY = (this.getHeight() - picture.getHeight()) / 2;
canvas.drawBitmap(picture, picX, picY, null);
picture.recycle();

R.drawable . jejul4);
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¢ 20| AI2& = Canvas 2ciA

‘B

(a) =] (b)ol= c) ElcH d) Z|=20]7|
rotate() translate() scale() skew()
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& D|ol&HA HEl Java DE(p.368 GIAl 9-7)

0ilM| 9-7 75Kl Bgte| Java FE

1 protected void onDraw(Canvas canvas) {

2 super.onDraw(canvas);
3 Bitmap picture = BitmapFactory.decodeResource(getResources(), R.drawable.
small);

4

5 int cenX = this.getWidth() / 2;

6 int cenY = this.getHeight() / 2:

7 int picX = (this.getWidth() - picture.getWidth()) / 2;
8 int picY = (this.getHeight() - picture.getHeight()) / 2;

9

10 canvas.rotate(45, cenX, cenY);

11 canvas.drawBitmap(picture, picX, picY, null);
12

13 canvas.translate(-150, 200);

14 canvas.drawBitmap(picture, picX, picY, null);
15

16 canvas.scale(2, 2, cenX, cenY);

17 canvas.drawBitmap(picture, picX, picY, null);
18

19 canvas.skew(®.3f, 8.3f);

20 canvas.drawBitmap(picture, picX, picY, null);
21

22 picture.recycle();



02. O|O[ Xl

& =21 & (Blurring)

® 0|0|XIE ) 2t=E = AH(BlurMaskFilter 2 A)

BlurMaskFilter(gkr|&, ~EP);

rr

v i

a) NORMAL b) INNER lc) OUTER (d) SOLID
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& 222 s Java 2 E(p.370 Ol Al 9-8)

® AndroidManifest.xml — android:hardwareAccelerated="false“ FJ}

Gidl 9-8 =2 52| Java FE=

1 protected void onDraw(Canvas canvas) {

2 super.onDraw(canvas);

3 Bitmap picture = BitmapFactory.decodeResource(getResources(),
4 R.drawable.lena256);

5

6 int picX = (this.getWidth() - picture.getWidth()) / 2;

7 int picY = (this.getHeight() - picture.getHeight()) / 2

8

9 Paint paint = new Paint();

10 BlurMaskFilter bMask;

1

12 bMask = new BlurMaskFilter(30, BlurMaskFilter.Blur .NORMAL):
13 paint.setMaskFilter(bMask):

14 canvas.drawBitmap(picture, picX, picY, paint):

15 picture.recycle():

16 - ZZH A2HINNER, OUTER, SOLID AF)



02. O|O[ Xl

& 2B AI(Embossing)
e 0|0|XIJt E26IH S U2 20l & IHEmbossMaskFilter 22 A)

EmbossMaskFilter(2el xyz 2 1xF BiE, 22| 7], BHAF A, S 3210):

i
]
o
]

(a) 2! 245 (3.3, 3} (b) = sk {10, 3. 3} (c) 5F{3.10. 3} (d) 2 2t&F {3, 3, 10}

He
0
0
0
0!

10
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& A5 A S Java T E Ml AI(p.371 Ol Al 9-9)

® AndroidManifest.xml — android:hardwareAccelerated="false“ FJ}
Of|x 9-9 M Sato| Java FE

protected void onDraw(Canvas canvas) {
super.onDraw(canvas);

int cenX = this.getWidth() /2

1

2

3

4 ;
5 int cenY = this.getHeight() / 2;
6

7

g

Paint paint = new Paint();
paint.setColor(Color.GRAY);

9 EmbossMaskFilter eMask;

10

11 eMask = new EmbossMaskFilter(new float[] {3,3,3}, @.5f, 5, 10);
12 paint.setMaskFilter(eMask);

13 canvas.drawCircle(cenX, cenY, 150, paint);

14 e 27 NN HERE B ML ZHAL)

15 1}

11



02. O[O Xl

¢ ZHIEHA
o MAH Y| X & (ColorMatrix2t ColorMatrixColorFilter2¢ci A)

Paint paint = new Paint();

float[] array = { 4 x 5 HiE ).

ColorMatrix cm = new ColorMatrix(array);
paint.setColorFilter(new ColorMatrixColorFilter(cm));

canvas.drawBitmap(--);

12



02. O[O Xl

& ColorMatrix0ll AF=2 & I (Array) 2 2 Xl gt
o MAHHHl HA
= Red(1), Green(1), Blue(1), Alpha(1) &t =&

o Ma &) &

» Brightness(2Z4=—2t ), Brightness(S+=-0HS )

Red (1) (0] (0] 0} Brightness (@)
® Green (1) (0] 0] Brightness(0)
0] o Blue (1) 0] Brightness(0)
0] o 0 Alpha(1) 0]

13
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& Z 2 0H

EclA Java 2

® RGB 244 CiHI(24H)

Ollx 9-10 E2OHERIAL] Java TS

protected void onDraw(Canvas canvas) {

super.onDraw(canvas);

Bitmap picture = BitmapFactory.decodeResource(getResources(),

R.drawable.lena256);

int picX = (this.getWidth() - picture.getWidth()) / 2

int picY = (this.getHeight() - picture.getHeight()) / 2

Paint paint = new Paint();

E(p.372~373 KAl 9-10)

float(] array ={ 2,0 ,0 ,0 6 =25,
p,2,0,8, =25,
e.0.,2.,0, -25
e.0.,0.,1, @ Lk

ColorMatrix cm = new ColorMatrix(array);

paint .setColorFilter(new ColorMatrixColorFilter(cm));

canvas.drawBitmap(picture, picX, picY, paint);
picture.recycle();

14



DLl ZEN ¥ BHSI|(AS 9-2)

1. IER0|E Z2HE M4

® [01] T2 E 0|Z(Project9_2)
® Il3| Xl Ol &(com.cookandroid.project9_2)
o [AE 2-4]9 1~4(p.87~89)

15
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OIL] Z&E&F N

HED|(AlS 9-2)

2. 3lH & C|Atel #=HE
® [02] At2& & T(6IH) /res/drawabledl £ At
® [03] AndroidManifest.xml0ll 3=}

android:icon="@drawable/2 ma id"

android:hardwareAccelerated="false"

16
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OIL] Z&E&F N

HED|(AlS 9-2)

3. 3 & C| Xl B & (activity_main.xml)

® [04] MY ¥ F=IHp.375 GIXl 9-11)
= & 2L dI0I0FR layout_weight(1:9) & &

> iconlLayout, pictureLayout

= 2% 2|LIOdI0IOr20l OJ0IXIHE(6) M A
> ibZoomin, ibZoomout, ibRotate, ibBright, ibDark, ibGray

17
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IL] LE&F Y BESI|(As 9-2

3. 3tH 2 C| X2l B & (activity_main.xml)
5C

® [04] 2E &4 (p.375 KA 9-11)

oIkl 9-11 activity_mainxml

1 <dlinearLayout)> [*jF'rojectg_Z
2 {LinearLayout 31 5 5 [
3 android:id="e+id/iconLayout”

4 android:layout width="fill parent”

5 android:layout_height="0dip"

6 android:layout weight="1"

7 android:gravity="center”

8

9 {ImageButton

10 android:id="e+id/ibZoomin"

1 android:src="edrawable/zoom_in* />
12

13 wrree BT URHOID|AYE 57H) ~~rme

14

15 {/LinearLayout)

16

17 {Linearlayout

18 android:id="#id/picturelayout”

19 android:layout width="fill parent”

20 android:layout_height="0dip"

21 android:layout weight="9"

22 android:gravity="center" >

23 {LinearlLayout>

24 ¢{/LinearlLayout)
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3. Java 2

s
[2

c XA

ﬁ

OIED| (A S 9-2)

o

2 2 A(MainActivity.java)

® [05] [MainActivity.java] 2Y(p.376~377 GIAHl 9-12)

= activity_main.xml0fl S 8 Ha 60 8AH

= MyGraphicView 2ciA Ha A
= MyGraphicView 2/(0& IIY SA0 HEYOZ &)

= pictureLayout2 21 ZdI0|ESt & MyGraphicView =}

19
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uin

Al 9-2

3. Java D E &4H 2 =H(MainActivity.java)

® [05] [MainActivity.javal] 2E(p.376~377 Gl 9-12)

ol 9-12 0Ol EEAe| Java TE 1 21

@verride

22 protected void onDraw(Canvas canvas) {
1 public class MainActivity extends AppCompatActivity { 23 super.onDraw(canvas);
2 ImageButton ibZoomin, ibZoomout, ibRotate, ibBright, ibDark, ibGray: >a
2 MySzaph Tey Tevgoraphi Loy eny 25 Bitmap picture = BitmapFactory.decodeResource(getResources(),
4 26 R.drawable . lena256);
5 @verride 27 int picX = (this.getWidth() - picture.getWidth()) 7 2:
G public veid onCreate(Bundle savedInstanceState) { 28 int picY = (this.getHeight() picture.getHeight()) 7 2;
/ super.onCreate(savedinstancestate); 29 canvas.drawBitmap(picture, picX, picY, null);
8 setContentView(R.layout.activity main); 30
9 setTitle("O|L] W&): 31 picture.recycle(); o W = o
10 32 }
11 LinearLayout picturelLayout = (LinearLayout) findViewById(R.id.picturelLayout); 33 }
12 graphicvView (MyGraphicView) new MyGraphicView(this); 34 )
13 picturelLayout.addView(graphicView);
14
15 H
16
17 private static class MyGraphicView extends View {
18 public MyGraphicView(Context context) {
19 superi{context):
20 }

20
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3. Java

[2

OIS D|(AlS 9-2)

DE &M 2 £+H(MainActivity.java)

e [06] &0 OFOI2 2Y(p.377~378 Ol Al 9-13)

SX0 AI2E dHHS A
clicklcons( ) HIAE AQ|
2 OlO|2 28! 2lAlH M4
clicklcons() HIAE &&

onDraw( )0l Cavas.scale() HIAE FJ}

21
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A
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=

3. Java D& & M4 Q

e [06] =CH OFOIZ =2

olixl 9-13 O|L] ZE4fC] Java 2 E 2

O

u b wN =

private void clickIcons() {

static float scaleX=1, scaleY=1:

r=Jl(ads 9-2

DY (p.377~378 Gl Al 9-13)

ibZoomin = (ImageButton) findViewById(R.id.ibZoomin);
ibZoomin.setOnClickListener(new View.OnClickListener()

public void onClick(View

scaleX = scaleX + 0.2f:

==& (MainActivity.java)

v) {

scaleY = scaleY + 0.2f;
graphicView.invalidate();

}

—— B W ——

clickIcons();

s DL MEF s

int cenX = this.getwidth() s 2 ;
this.getHeight() s 2;
canvas.scale(scaleX, scaleY, cenX,

int cenY

cenY);

22
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OIL] &4

LS| (A S 9-2)

3. Java 2 E &4 L = (MainActivity.java)

private void clicklcons() { O s R e

ibfoomout = (|lmagebutton) findYiewBvld(R.id. ibfoomout):
ibfoomout . setOnClickListenerinew Yiew.OnClickListener(y {
public void onClick{¥iew ) {
scaled = scaleX — 0.2

scalel = scale¥Y — 0.2f; B
graphicYiew. invalidatel): ]
r RS

F)i

23
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22 /Al M4
C

onDraw( )0l Cavas.rotate( ) HIAE =D}



OIL] &4

L

3. Java
e [08] 3

r>l
o J

J

1N
N
0Z

o

[2

OIED| (A S 9-2)

2 2F(MainActivity.java)

12 2 (p.379 GIAl 9-14)

oMl 9-14 OJL] ZE4f0] Java FTE 3

0NV AR WwN =

e B2 YEE
static float angle=0:

e ZZE B e
ibRotate = (ImageButton) findViewById(R.id.ibRotate):
ibRotate.setOnClicklListener(new View.OnClicklListener() {
public void onClick(Vview v) {
angle = angle + 20:
graphicView.invalidate():
) S W B G

E

S d=
canvas .rotate(angle, cenX, cenY); /
¢

25
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OIL] &4

OL=D|(&l

& 9-2)

3. Java 2 E &4 L = (MainActivity.java)

e [09] &3l 5tJI Ot0l2 2E(p.3
= SO EDI0 ALBE J Y
= 23 5101 ot012 22! 2| A

= onDraw( )0l ZHEHA A

<X

26
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[

S PHS)|(As 9-2

& d & =& (MainActivity.java

o
J| 0H0I2 2E(p.380 Ol Xl 9-15)

oljx] 9-15 0OjL] ZE4e] Java F= 4

1 e B WY
2 static float color=1;:
3
4 e B YY e
5 ibBright (ImageButton) findViewById(R.id.ibBright);
6 ibBright.setOnClickListener(new View.OnClickListener() {
7 public void onClick(View v) {
8 color = color + @.2f;
9 graphicView.invalidate():
10 }
1 h:
12
13:mpene BT W
14 Paint paint = new Paint():
15 float[] array = { color , @ .0 . 0 e
16 0] color , @ ] .0
17 c] .8 . color -8 8
18 @ B Aol el .8 k
19 ColorMatrix cm = new ColorMatrix(array):
20 paint.setColorFilter(new ColorMatrixColorFilter(cm)):
i > W B o
23 canvas.drawBitmap(picture. picX, picY. paint):

14
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OIL] 254

OIED| (A S 9-2)

3. Java 2 E &4 L = (MainActivity.java)
® [10] &S XA dt2] ot0|2 2L

1

ibDark = (ImaoeButton) findYiewBy diR.id. ibDark); LR S B e
ibDark.setOnClickListenerinew Yiew.OnCl ickListener() {
public woid onClicki{View v} {
color = color — 0.2f:
graphicYiew. invalidate():
}_
BF

28
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OIL] &4

OIED| (A S 9-2)

3. Java 2 E &4 L = (MainActivity.java)
A A

o [11] 3 YA 0|0|XI2 HASHD| 0L0I2 3L (p.381 GIH 9-16)
« MO AHEE HoH
« 3|M HA 010|222 2|AH MA
= onDraw( )0l A &3 =HE

1>
[z
2

29
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o 2 £H(MainActivity.java)
A

o O0l0IXl= B dol)| ot0l2 2

OilH 9-16 DI ZEMO| Java F=E5

1 ST A2

2 static float satur=1;

3

4 e BT B

5 ib6ray = (ImageButton) findViewById(R.id.ibGray);

6 ibGray.setOnClickListener(new View.OnClicklListener() {
7 public void onClick(View v) {

8 if (satur == 0) satur = 1; L0 e
9 else satur = 0;

10 graphicView.invalidate();

11 }

12 1:

13

14 ST A2

15 if (satur == @) cm.setSaturation(satur);

O BIED| (Al S 9-2)

2 (p.381 GiIAl 9-16)

30
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