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fili 2% & (Touch Screen) Fffr KB A ZITHFAHAVHBLM » FAL S T Al 4
STIHIEEEE CRT & AG &l 2k - 1€ H HIRAES KRG - I EEN Ao R
SRl ATM it St R EH -

MA)RE - M FEEFI(E PC 8¢ Notebook FEEMEL RN AN A - H
EME AN BB (PDA) AEH A - R R S MasE - (FlEIELF
XETEHEGE -

RIBIEBE B - 55— ¢ 2007 £ G 2SR ST E R E R B ATEER
iy T ¥E Bt (Sliding) | MBS R 2T LARGEESETE - R 7GRk 2011 FIRT
PERA MR AL - SR R Z H AT MR R R - HEAS R R AR BN
B LbE B PEFTEERY ClickWheel ( BEECHEAS) /v T !

Bl Ry ClickWheel FITH7 2 B8 B R 20 W B ERY: - S & T BL%E (Click) , B2
TiEE) (Wheel) | [A— B AR RS - 5207 5 26 80H 5 Pt 82 <2 R0 457 650 FH 8900
H{EH > TEE S L% K 32 iPod Touch  iPhone * DL H BT HI 15 & =Y Android
RV FREEL SR EEE -



BT - Ao T

RN TRAE T EERIK - NIONFLUT MEE R T 8T

1. BLEEEEEZ (Click) : M LA HE % $H 202 « SEHLRNY - App FUBY %S
HRIF -

2. ERLEE) (FFy Sliding BW/E Dragging) : W LA TEEMSMEE - 1FH)
AL~ BT FEEZBRIE -

3. WBGAL (Zooming) : % ELAAHMEIARAL « R MK - 4R A hC S
1 -

4. ZELFE (Multi-touch gesture) : R RFEFE App < FEEM -

Al - AN B A o T R TE il 22 T2 25> ol 2 e Eh B B A 7T R - N LA A -
A AT R Y R IR RS 2 -

4.2 FIE] Fy 7 il 2 25 B 5 25

NS T HRRE BRSO B E PR EHEE 2 HAv A G mATEEHY
[ S5~ 7 e E A SR YRS U S - tHRE U A I8 A g B e — TE M Y
1B R e

1E Android * FTEHImR BAL TR E R View BHAIHY " £, » EHEAYHRIE
IR BB mB S - 1 View 285 EBH2 # — { Background J& % » AT DATE xml
8% Java HHE% E T =@ (Android WY[E F 24 Drawable » Bitmap F1 Resource
=MEENER) - ELER - B EbE TR A T A !

PNEBE - A L B TR A T RS E A RYEE E U720 FIA > ImageView »
ImageButton %555 » R &2 G ML ERTSE FHY APL - AlgEFEHES
View %85 H) onDraw(Canvas)g¥, draw(Canvas) 5 £ & E B Fr -

ME 2 H T HRE R AR E AR EERRE G L EE#EE(E Android App
ST SE NS E AT & ! A/ INE Ak S DA Fr G G T S i — S B A FH AR
HE -
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4.2.1 HBEREHEEESNE

BT EAME B — R ST G ENE - s B EE Poker VYIRAE LY
FRENE - (RILL - IR B HEGRIT HoRE > & UE £ /res/drawable BRI A - 45
Bl 96 x 96 HIKEET Android [EZ - DA 80 x 80 MY HEI[EEEZE » A[E 4-1 Fr
,j? o

R EN (F 47 e £ —ZE R /B I BHBRECYT - R 2 2 Be=CRARE - AT LRI =] LA
& FH— 1 boolean % By 2K Gl ik H B2 R E 2 (M) _E ek T 2

4-2 BERAVAI AP ImageView F Ry B Fr s B9 7T DL AH A B J88 1 3 €
B{F o [@ 4-3 Q)2 ImageView_1 T 253 Bl HY B RSS2 fElE -

Rk EEAEFE G EE R BRI RE B —FHEEE B (EfHE
sLEBER - [ 4-4 E{EAY clickToOpen J7 iR A0 [F HE A £ —FAYBE R ZhAE |

back square club diamon d heart

El4-1 FELEETH Poker TEEE F M EEE Android B2 -

Palette Q#-1- €+ O~ [ONexus4d ~
All | M ImageButton

Widgets |
T | B videoView
|

Layouts

Containers

Transitions
Advanced
Google ‘

Date

B



EEETED & At

@ Resources X

‘Add new resource v

Drawable ™ Project

Color ﬂ back_square

Name: back_square v24.

X

@ diamond
W heart

£ iclauncher

R ...
. iclauncher:background @drawable/back _square

0 back_square.png

ic_launcher_foreground

€ ic auncher_round

N

m Cancel \ Help |

(b)

< activity_mainxml | € MainActivity java ‘
Palette Q#H-1- €+ O~ [0Nexwsd~
All M ImageButton e 1

Widgets L.}
Text 3 VideoView

Layouts

Containers

Date

ImageView_1

Transitions
Advanced
Google

Component Tree - 200 A

I RelativeLayout

(c)

€+ O+ [ONexwssdv m27 v @AppTheme Attributes Q ‘?‘#v =
-t Qux®H ¥ 0
layout_widt wrap_content
layout_heig wrap_cantent
Layout_Marg [?, 59dp, 72dp, ?, 7]
Padding 2372271

Theme
2
layout_aligr €2
layout _ali
onClick clickToOpen
src @drawable/back_s

accessibility

(d)
E4-2 (QLIFAERMEER ImageView JT/ 5 D) ER 2B HIBHEIERERIMBE H
(c)imageView Tt ERIE A FEE ;5 (d)LL ImageView Tt 52 onClick B)fE »
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N 4l @ 9:25 e~ @ 927 e~ @ 9:27

ImageView_1 EhE? true #h2? false

|ﬁ| v |ﬁ|

(a) (b) ©)
E4-3 (a)lmageView 1 #J4AEH 5 (O)MBEIERFEOR » BIRERILL » RIEE
C)HBEXRMBEUR - BEE D Android B AR - RRER -

¢ activity_main.xml | e MainActivity.java

public class MainActivity extends AppCompatActivity {

ImageView ivi;

1€
11 boolean bStatus = false;

1

13 @Override

14 of protected void onCreate(Bundle savedInstanceState) {

15 super.onCreate(savedInstanceState);

16 setContentView(R.layout.activity main);

17 S/

18 ivl = (ImageView) findViewById(R.id.imageViewl);

1 I

2Y

21 public void clickToOpen(View v) {

23 bStatus = !bStatus;

23 if(bStatus)

pra 4 ivl.setImageResource(R.drawable. heart);

25 else

26 i ivl.setImageResource(R.drawable.back square);
27 setTitle(” ? "+ bStatus);

28 3

2 }

B4-4 JEMA setimageResource < AILIE Java 2N NENRERRE ImageView HIE F -



S5 Arrd L

422 BERGHTEERET

[ Fr fE L B - B FEREE N

® [E 7[R RS L B R B AR AR KB

o [F—mEFERXNIER - HBRAREL LK NRFER 7K

DL 4-3 B ImageView 1 EZ 4 - A (80 x 80) FIEE (96 x 96) AR
~PEERE R AREE R DL B R R A L R B

& P e i E B i Bitmap FEBI AL T =#H API 25k - F2=400E 4-5 ¢

1. bitmap = BitmapFactory.decodeResource((getResources(), R.drawable.000);

2. bitmap = Bitmap.createScaleBitmap(bitmap, dstWidth, dstHeight, filter);

3. ivl.setimageBitmap(bitmap);

Hrh » createScaleBitmap()fi5 < 5k /2 H A #fig I BR B - SRR AT Al SR 9k A0
4-6 FIToT: » HEH LUE 3 1 He G115 BB P 8 A ImageView t o

Z A createScaleBitmap()§ 9 T HYEE 4 {EZ22 84 filter JEFZIE true BY false » 7F
i 52 BN K (HAE #d Pl - R (E 2 true ©

Whether or not bilinear filtering should be used when scaling the bitmap.
If this is true then bilinear filtering will be used when scaling which has
better image quality at the cost of worse performance. If this is false then
nearest-neighbor scaling is used instead which will have worse image quality
but is faster. Recommended default is to set filter to 'true' as the cost of
bilinear filtering is typically minimal and the improved image quality is
significant.

A REREGE M ILEE - FIRFFT R ER A A AR -

! https://developer.android.com/reference/android/graphics/Bitmap
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€ MainActivityjava
I

15 Bitmap bmpHeart, bmpBack;

16

17 @Override

18 @f protected void onCreate(Bundle savedInstanceState) {

19 super.onCreate(savedInstanceState);

20 setContentView(R.layout.activity _main);

21 Vs

22 ivl = (ImageView) findViewById(R.id.imageViewl);

23

24§ bmpHeart = BitmapFactory.decodeResource(getResources(), R.drawable.heart);
25 i bmpBack = BitmapFactory.decodeResource(getResources(), R.drawable.back _square);
26 bmpBack = Bitmap.createScaledBitmap(bmpBack,

27 bmpHeart.getWidth(), bmpHeart.getHeight(), filter: true);
28 ivl.setImageBitmap(bmpBack);

29 }

30

31 public void clickToOpen(View v) {

32 bStatus = !bStatus;

33 if(bStatus)

34 ivl.setImageBitmap(bmpHeart);

85 else

36 ivl.setImageBitmap(bmpBack);

37 setTitle("H#ij#? "+ bStatus);

38 }

El4-5 7= A OBitmapFactory.decodeResource() ~ @Bitmap.createScaleBitmap() #& Bt
®setimageBitmap ()38 < A1 LU7E Java B NN BN RERR E ImageView BB H A8 AL °

a ‘4l @ 8:31 ] ]

ImageView_2 EHhE? true EhE? false

(@) (b) (©)
E4-6 Ll ImageView 2 EXRFABHAENK © (WIREE  BMEXNEKHRAE  b)HE
BRTFER  BRERE/LL > RI—: c)MBERBEOX - BXEE[[E Android
W AE - RIMA—E -



m H—KE Android ¥t _FF
4.3 HE W E

ARE—FEBEE R - RE 3 Wi B oo (48 2812 B e 8% E i st 8 A Y API
AREFE R EES View FHPAY onDraw(Canvas)al, draw(Canvas) FiE K& E B &
BEURELE - BEEEHRESATE N View 728 B 2k 208 AR B #g B 17 5 -

] B [ T 2 BB R T e RRUAG E (Draw) Z4h o SEEE IS EITEY
fEE R ERE - A FEE B A | A BRI ET - B - 38 —/NET S 5 B
CanvasDraw_1 1 CanvasDraw_2 B35 E S [ Y 5 A 158 ' R0 A 122 25 1 g 3
F o REEA BEHE— 25 50 I SR B B ImageView 7EMBIASEFRIER L > 55
T EAAT LT -

4.3.1 RENFERERE

ANEIT AR 4-7 F0 4-8 F B H B B T AR R RS (3 BB - —(EE T R BN R
it —EET R E -

oL — iR E R BT 0 BT ImageView BITEZEZ 4N - BHHE LATER View
It EAT (Canvas) HYFERINRE - AL —2K - BREEFERRGT ARV LE - HITR(E
mE T - WA E B(E (Customized) -

o~ P | e = [ " .

e e —————

a e
PR Link C++ Project with Gradle x Kotlin File/Class

1§ Android

manifests

res
+* Gradle Scripts

Replace in Path...
Analyze

Ctrl+Shift+R
»

<> Android resource file

o 3 Cut Ctrl+X . :
a‘f Copy Ehie Andraid resource directory
com Copy Path G | e DEE ey
aerael . = File
Copy as Plain Text =
canvasdre Copy Reference Ctrl+AltsShiftoc | o Scratch File  Ctrl+Alt+Shift+Insert

. e . _Mé‘ DQI Paste Ctrl+V _ Package
z:z :e:ciy‘o\d €s Find Usages Alt+F7 :;: ‘V::?USVI:\ZZE

o Find in Path... Ctrl+Shift+F

4 Singleton

Edit File Templates...

™

NN NTall a
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® Create New Class X © MyViewjava ~ |
1 package com.demo.canvasdraw_1;
Name: -
2
Kind: |© Class e 3 import android.view.View;
Superclass: | [View| | 4
< | View (android.view) 5 Vi
Interfac T
e 6 * Created by user on 2017/12/8.
Packag| © ® View -
& % ViewGroup
Visibilit & ViewAction 8
Modifie E‘CZTZ(E!OUS ?
iewActions 10 ' ate constructor matching super
© = ViewAndDistance 11 =
© % ViewAnimationUtils  Create Test >
© = ViewAnimator 12 } =7 Create subclass >
[ She e hnsnsts 13
(©)
°
® Choose Super Class Constructors X
ME =z

Copy Reference Ctrl+Alt+Shift+C

[l Paste Ctrl+V
Paste from History... Ctrl+Shift+V
Paste Simple Ctrl+Alt+Shift+V
Column Selection Mode  Alt+Shift+Insert
Find Usages Alt+F7
Refactor »
Folding »
Analyze »
Go To »
Generate...

Local History »

Compare with Clipboard
File Encoding
) Create Gist...

()

Generate

v

€ android.view.View

View(context:Context)

[ Copy JavaDoc

ext, attrs:AttributeSet)
View(context:Context, attrs:AttributeSet, defStyleAttr:int)
View(context:Context, attrs:AttributeSet, defStyleAttr:int, defStyleRes:int)

wlizje|@

[J Copy JavaDoc

Il

Insert @Qverride

o«

nvas)void

® Select Methods to Override/Implement X

m ¢ dispatchVisibilityChanged(changedView:View, visibility:int):void

m dispatchWindowFocusChanged(hasFocus:boolean):void

m = dispatchWindowSystemUiVisiblityChanged(visible:int):void

m & dispatchWindowVisibilityChanged(visibility:int):void
draw(canva:

m drawableHotspotChanged(x:float, y:float):void

@ draanhlaCatachanandNnunid

Constructor
toString()

erride Method
Delegate Methods...
Copyright

(f)

‘Myview‘

public classl MyView extends View I{

Bitmap bitmap;

public MyView(Context context, @Nullable AttributeSet attrs) {

I bitmap =

attrs);

BitmapFactory.decodeResource(getResources(), R.mipmap.ic_Llauncher) ,I

@override

of public void draw(Canvas canvas) {
super.draw(canvas);

L EE
canvas.drawBitmap(bitmap, left: 100, top:10@, paint: null);|

(h)



BT - Avesd it

N "% @ 6:20

Q#-1- €& O~

g<\‘nc\ude> ®- ¥ S
<+ <requestFocus>

<view>
7 ViewStub
% TextureView
SurfaceView
1% NumberPicker

[ Nexus4 v = 27 + @AppTheme
# CanvasDraw_1

P - Q@B W 0

CanvasDraw_1

Hello World!

LA
itLayout

iew - "Hello World!

M Views

@ FragmentTabHost (android.supportv4.app)
@ Guideline (android.support.constraint)
LinearLayoutCompat (android.support.v7.widget)

MyView (com.demo.canvasdraw_1)

NestedScrollView (android.support.v4d.widget)
PagerTabStrip (android.support.vd.view)
PagerTitleStrip (android.support.v4.view)

P66 6

RecyclelistView in AlertController (android.supportv7.app)
SearchView (android.support.v/.widget)
SlidingPaneLayout (android.support.v4.widget)

D @

Concel

(k)
47 EBEEITE SRR (2)(b) ) New Class B4 BRIFLR; (c)(d) 255 Alt-Enter
CRASCE  RERENEBT  (e)(f)(9)2EE " Override Methods--- ; BIFZ
% » ZEE draw(Canvas) 3% 5 (EAEBED bitmap BEES 5 ()()(KLFAEIR
B9 Advanced = <view>JtffF ( 7 <view> ) ZE MyView © BT 2 & 3L BEHE R
ER -

B WAMRILABEES Y —EEE  WAENERERDEEGHREREN
(package) % H » #4%E New Class BLREHTHE — 1 class - 38 W38 7 A] L2 &A1 [
4-7(a)(b)FT R YN S - PRI N Se kil - ShARBEE A& —(E B 4-7(c) i iy B S & T 4
NEZE - HEZEE 4 1k B TR BRI E E WS T 1 sEMRIR$ER - "JD#Z T Alt-Enter
EEGRAH & SRR T RERBE IR - ANIE 4-7(D)FR -



=
I

BELOEE AR EE - HEE
IR E - AR AT DAk 2 [ 4-7(e) Y #f
A3 EY T Override Methods... | SEIERIA] »

CHAPTER 04 TR m

BB B s 8 AE T B ~ RTTERSL

SEAE - BRI BEAEZE T Generate |
A& 4-7(H) 75

® Select Methods to Override/Implement

w2e@ = =

m onSetAlpha(alpha:int):boolean
m onSizeChanged(w:int, hiint, oldw:
m ‘& onStartTemporaryDetach():void

m

m

[ Copy JavaDoc
Insert @Qverride

onTouchEvent(event:MotionEvent):boolean

onTrackballEvent(event:MotionEvent):boolean
onVisibilityAggregated(isVisible:boolean).void

m @ anVicihilihdmhanandfchannad\inaeb o vicikilibeinBamid

int, oldh:int):void

8&& y >= 100 && y <= 1@@+bitmap.getHeight())

‘MyViewHMyView( ) ‘
28
29 @0verride
30 eof public void draw(Canvas canvas) {
31 super.draw(canvas);
32 /7 EE
33 canvas.drawBitmap(bitmap, left: 1ee,
34 ¥
35
36 @0verride
37 of public _boolean onTouchEvent(MotionEvent
38 int x = (int) event.getX();
39 int y = (int) event.getY();
49 Tog.t( taq. Myview , mso Gy = " +
41 Log.1( tag: "MyView", msg: "event.getAction()
42
43 switchfevent.getActions ) {
44 case MotionEve_nt.ACTION DOWN :
45 if( x >= 100 && x <= 1@0+bitmap.getWidth()
46
47 Toast.makeText(context,
48 break;
49 }
50 return super.onTouchEvent(event);
51 ¥

top: 1@@, paint: null);

event) {

x+ ", "4y

" +Jevent.getAction()p;

text: "B # click", Toast.LENGTH_SHORT).show();

(b)



BT 5t Avcid i

AN "4 @ 8:06 &N "4 @ 810
CanvasDraw_2 CanvasDraw_2

Hello World! Hello World!

() (d)

El4-8 CanvasDraw 2 EHZXE : (a)ZEE S onTouchEvent(MotionEvent) ; (b)¥| &= &8
ZIEBREERN ; CYBER ; (d)EEEZE %L Toast EERAL -

(e & 4-7(g)8(h)a] LB E] > 2L draw(Canvas) /721 - SL & H Bk AFER
REZE -+ L IRF 38 & ik WO F BT 1 A B P SR B AH BR Y Bitmap FEEH T Bitmap T AP
FAEE ) IR - ARIRFER LU T HE 2R B Fr £ (100,100)HY HEAEES F

canvas.drawBitmap(bitmap, 100, 100, null);

EHZERFHOHA " Advanced = <view>JTH: ( Z <view> ) | » A MyView
WERATAIE 4-7(1)G)(K) ©

TCIR B R 22 R BN GE B DA onClick - [ 2 22 X X 78 55 onTouchEvent /517 » B
AR 2 BV E /S E Z AR F{E R BasicAction_6 BLE ST #H 1 ©

IRy onClick J& #t 5 — W IT /& 75 Wiz IR s - LA Z REHEYIAY x, y &b
BAE  HERHETAraoi—sEs - sZEA A onTouchEvent » RIREHE
it x, y BERE R LAADLAHTER -

R > 200E 4-8(a) (b))~ » ZHEEL 7 55 onTouchEvent(MotionEvent) » 3 Ji] DA
FIE P bl AR x, y (LB =S BN E FrEE AN 2 N AREEFERE —X -
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onTouchEvent(MotionEvent)Fy 22 Al f& F MotionEvent * Fifl &y API £/
H=/HEETEH - 206E 4-8(b) ¢

® int x = (int) event.getX();
® int y = (int) event.getY();

® event.getAction()

HAH) event.getAction() X = fE il F= i f ¥ 5. » 72 CanvasDraw_2
B 22 (8 T 3| il 2 42 BR 1Y) MotionEvent. ACTION _DOWN - 5§ onClick 21 - 7E it
156 B 72 32 B ) MotionEvent. ACTION DOWN ZE {5k REAR $82 Py $22 JBR 14y Ji2 £ 36 Bl
e fr AR S E LL i - B R RS AR E o ST A SR ATE 4-8(c)Bil(d) -

{H15 —&E 2 » CanvasDraw_2 HZEHE|—{E Y » B2 /7 BH B E R
MyView % HJ Context 228 » {F 1% Toast Iy —{#H 282 |

4.4 W18 Fy 7 fis 25 1 Bl 5 5%

2 3 RIS IEE] " 1E Android © FT AR ELTTHE B View FEH1HY
FHRy 0 & View FEBEFEER TwmiE o o 35 {8 E 5T A 2 A i
(Output) EHFFZEHAY T - BN —(EEZEAEEE A (Input) FZEHE
f# K onTouchEvent() * H API 41T :

public boolean onTouchEvent(MotionEvent event);

WEENFENEMIEY 27T - i ARV ER R B RS T8 - AR B R
EHEHE

54
FRIN I8 THE A > 32 BT BN E U E MRV R AR SR |

BEAh » I FH e B F- 25784 ListView £ RecycleView 552703 TT AR HYEAE T
T o AR AN R AR B AT © AR R ST AE Ve B T 200 BIAE B BOBLE A ImageView
LRI -



m BE—RE Android 5t EF
441 #EHERKEBZHEFR

% 4.3 ffi CanvasDraw 2 HZEfEHEE] 1 & % onTouchEvent() » [& 4-9
f) Movelmage 1 5% HI| ELBHAG R & A0 LA F-FR 18 B E - (€[ () F] (0) 53 B2 W
B E TR = IR R -

ERIEE — K0 HECGIES 4.3 £ CanvasDraw 2 EHZESTHE8E - it
A Canvas & Bitmap &= 2 » 28%%:# FH onTouchEvent {E & #] & 5 & AW
=B AEHA CanvasDraw 2 EHZ HFHF] ACTION_DOWN Z {4+ {H Movelmage 1 &
FHIE T =50 - S — KRS = - 188 - FEEFEE -

4-10 ZRAMAYEBEUR © B (a)/o/kF Bitmap L GHE/NE 600x400 2
#% » LA A onDraw(Canvas) /7 £ 5t @ Fr EEE A LA -

fE (b) Wk 2 B BRl B 2 i ¢ DAy ' i SR AE B — il ol P PR U RS 1 5 B skt
fily B B Fr A2 A AIREE x, y S 0 MR N Rl AR AR -

HRAET 5 BhlE Fr iy - BE R S8 8T A B Ay x, y BEAR - S BT A ] - %
FEFAREEPE B Fr iy - PRI AR R - BT EIAIIE A0 ¢

invalidate();

NS E AT L invalidate()F5 % 8 AE B A 5 5 5 I 0L onDraw() ©

CR-] (-] Wl @ 915 [R-] Yl B 916

Movelmage_1

Movelmage_1 Movelmage_1

b

(a) (b) ()
BE4-9 Movelmage 1 EXMRITER  @UBER  BRUEALALA ) ODAFEERE
ERERIABR)BE RSB RMNENA TS OBBIEEETS -
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€ MainActivityjava ‘

17, @Override

18 eof protected void onCreate(Bundle savedInstanceState) {

19 super.onCreate(savedInstanceState);

20 // setContentView(R. Layout.activity _main);

21

22 mBitmap = BitmapFactory.decodeResource(getResources(), R.drawable.myimage);
23 | mBitmap = Bitmap.createScaledBitmap(mBitmap, dstWidth: 66e, dstHeight:4ee, filter: true);|
24 mView = new MyView( context: this);

25 setContentView(mView);

26 }

2,

28 private class MyView extends View {

29 private int imageX = ©0;

30 private int imageY = 0;

31 int dx, dy;

32 boolean bTouched = false;

33 //

34 + public MyView(Context context) { super(context); }

57 @Override

38 @f protected void onDraw(Canvas canvas) {

39 canvas.drawBitmap(mBitmap, imageX, imageY, paint: null);l
40 }

(@)

© MainActivity.java ‘
37 @0Override
38 o - protected void onDraw(Canvas canvas) { canvas.drawBitmap(mBitmap
41 @0verride
42 of public boolean [onTouchEvent(MotionEvent event)| {
43 int x = (int) event.getX();
44 int y = (int) event.getY();
45 if (event.getAction() == MotionEvent.ACTION_DOWN){
46 if(x>imageX && x < imageX + mBitmap.getWidth() &&
47 y>imageY && y < imageY + mBitmap.getHeight()) {
48 dx = x - imageX;
49 dy = y - imageY;
50 bTouched = true;
51 }
52 }
53 else if(event.getAction() == MotionEvent.ACTION_MOVE){
54 if(bTouched) {
55 imageX = x - dx;
56 imageY = y - dy;
57 }
58
59 else if(event.getAction() == MotionEvent.ACTION_UP){
60 bTouched = false;
61 }
62 invalidate();l T
63 return true;
64 }
MainActivity » MyView » onTouchEvent()

(b)
El4-10 Movelmage 1 ERMEBRNES 1 (a)Bitmap MEHEE ; b)E R BEBHEE S
% ERIOFE—XRNBEE OB LNKOBFH=-MABLEEH  WWEB
invalidate()#6< » MBREBH 2% » EHZE onDraw() 2N EIE ©
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4.4.2 %EH ImageView B&EH

FHEBEE AT EN AT AT T8 - 55— R E# DL ImageView JT
2k BRI [ P G CAYE B o

R - FAMAESE 3 ZEER /T #E DL onClick % ImageView E#IIE -« 2 kA IE
i Al ARG 4G 5 onTouchEvent)fE WS By HYER(EERAA - FE - IRMHEE 7T DLEH
ImageView L:ffff onTouch ZFE{F#Efilas - FFEE FHEAEE Fr LAy BB (F 2K 5 8T
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At - B s BRI DIE B G M E T AE ARG v B (3R~ 75~ B9~ db > SRk
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€ MainActivity java ‘

12 & public class MainActivity extends AppCompatActivity implements OnTouchListener {
13

14 Relativelayout rll;

15 ImageView ivl;

16 Relativelayout.LayoutParams params;

17 int x@, ye, ivil = 600, ivH = 4e9;

18

19 @0Override

20 of protected void onCreate(Bundle savedInstanceState) {

21 super.onCreate(savedInstanceState);

22 setContentView(R.layout.activity_main);

23

24 prepareViews();

25

26

27 private void prepareViews() {

28 rll = (Relativelayout) findViewById(R.id.relative);
29 ivl = new ImageView( context:this);

30 ivl.setImageResource(R.drawable.myimage) ;

31 params = new Relativelayout.LayoutParams(ivW, ivH);
32 params.addRule(Relativelayout.ALIGN_LEFT);

33 params.addRule(Relativelayout.ALIGN_TOP);

34 ivl.setLayoutParams(params) ;

35 ivl.setOnTouchlListener(this);

36 rll.addView(ivl);

37 }

(@)

€ MainActivity java ‘

39 @Override

40 @f public boolean onTouch(View view, MotionEvent event) {

41 // TODO Auto-generated method stub

42 if(view == ivl) {

43 int x = (int) event.getX();

44 int y = (int) event.getY();

45 if(event.getAction() == MotionEvent.ACTION_DOWN){
46 X0 = X;

47 ye = y;

48

49 else if(event.getAction() == MotionEvent.ACTION_MOVE){
50 params = (LayoutParams) ivl.getlLayoutParams();
51 params.leftMargin += (x - x@);

52 params.topMargin += (y - y@);

53 params.rightMargin += (x - x@) + ivW;

54 params.bottomMargin += (y - y@) + ivH;

55 ivl.setLayoutParams(params);

56 }

57 }

58 return true;

59 }

(b)
E4-13 Movelmage 2 EREMEZ AR (a) U RelativeLayout.LayoutParams fE ImageView
hREZ2 8 AR » W onTouch BHEIEES © (D)2 EE 4-11 WREBEMFESB
FF 89 onTouch B EESS -
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fily 22 58 e R AL 8 e (T AN 5] - B 17 P DA 42 5 AR v B ol s i O A
ST GRS - B R EOE BRI T BE CRE SR SR |
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TeffEBUE Fr o DUEE - EEREAY MR - SRR ER G EEE A -

" RITE A ) FIENEEEAE App REE] - R R EEM TR REFE/NR
SPHUER R - WIREAAY T OREUR ) BEAE LRIFEK o Wik BILEE i
IR THESES - BECRRTT O R EAMT - hWERE RSN T HE T K
AETNRE !
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e LERESR  SB2HE 4-14(b) °

AN 4-1 A LUE B E] - E2 A ImageView HYWE B i AT {F R -
G RIS SR AR B T L BRRERDVEAR -

R » B2 2R B R (B R E SR > it N E B ERE TH LT | R AL EH
PC 5 H KA 15 2 Bh 7 58 0 ThaE - 20[E 4-14(c)FI(A)FTas » Bl 2 H E |
TNAHMEARSRINE A - ETR ISR B E /N B E - RARE FrEt R 8K
i iE/ N T !

FHE A REREE Zooming E B #4FA - A8 TR S AH I IE £ 81 0H 2R 55 81 08
SV AL B UF » o 7 ] Bt BEUR & AR A RS T E o R - G L S -
iE #t /&2 DragZoom | BHZE L FEETE Zoom MHK » HECEXEME A
DragZoomListener » A'E it & —{f OnTouchListener °

TR REMEELE OnTouchListener » 38 & 7] DL& & DragZoom 1 HZEETH
HJ MainActivity.java 22 » FEAE -
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DragZoom_1 DragZoom_1 DragZoom_1 DragZoom_1

(a) (b) () (d)
[E4-14 DragZoom 1 EERMMITMAER * (a)¥ta =M * ME ImageView 2T KE F ; (b)
RFEEREEHFAABR)S L TBREELARE ) )NBRMEFE(HE

A8
BEEREBFABERER) BT HEAE THRFH, B (d) BFNEB
EFE S EFERFE TELFE L STHRMEN -

ARG - 55 W (1 #EA0 E Fr B 2R 2 ImageView HIDLEIRAY » FAMHE AT DL
Z i findViewByldOF5 < S IS W IHIERE

ImageView ivl = (ImageView) findViewById(R.id.imageViewl);
SR1#% UMTE OnTouchListener FE¥ it 5= » ¥ DragZoomListener #7)4- #1451k LA

% > {EFy setOnTouchListener)IE< I % » BLeEl A > HEETEEESE
e 2

ivl.setOnTouchListener(new DragZoomListener());

25 4-1 B R EEG B E R HE
® —RAELE CLICK ~ DRAG - Hid zOOM » 2 EEHRE(1Y 2

@ spacing(MotionEvent event)®] midPoint(PointF point, MotionEvent event)
A AE AP BYE B Ry fa] 2

® Ef{ffZ T —{f MotionEvent.ACTION_MASK B fll event.getAction()—i&
ER 2
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A L@ - 5%~ » DRAG fffi 8 > s REREE (6 FIe s
H X #4 ACTION MOVE fYEH - 5k 2 k% DRAG fE= -

CLICK A HEfFRE - B2 % DRAG YR EFE /N —(EER R E (F2=C
I 4-1 BER x By RS E/NR 2 @EEAILIEET) - Bl Ry CLICK -

ZOOM X FLEg @ H - AT LA E 4-15 (MAZEARRE—F - TAEA m(E %
AR+ 28 ARG S DR TR S A e T R Y AN B PR

Tt E 4-15 gEFEH _Eik @R spacing()F1 midPoint()ffH API Y JE 5= -

ZE A LIt @) ACTION_MASK Z{EH - ﬁﬂﬁﬁﬂﬁﬁé@% 4-1 > ZAEE
HRATERN 16 A FBIE - A REMDA#EE -

F4-1 BRFE 4-1 HIEA/<TE MotionEvent EEEFT TR 16 A EHEYR
event.getActionFT W EIHY 16 ERILE

a . event.getAction
Eoh 28 (RRHRENIEF) 16 EMFEHE 0O
1 MotionEvent.ACTION_MASK 0x000000ff 0x000000ff
2 MotionEvent.ACTION_DOWN 0x00000000 0x00000000
3* MotionEvent.ACTION_POINTER_DOWN 0x00000005 0x00000105
4 MotionEvent.ACTION_UP 0x00000001 0x00000001
5 MotionEvent.ACTION_MOVE 0x00000002 0x00000002
6* MotionEvent.ACTION_POINTER_UP 0x00000006 0x00000106

EFHE 4-1 I LUE R SR - B RE S E M7 ACTION_MASK()HI#E 5
A —HEH  —{E2 ACTION_POINTER_DOWN » —{ffl;2 ACTION_POINTER_UP °
HRZERNK - AR 3 (/Y 16 EMEZ T — 1 56 1 F2RERE 2 [HE
PREL o HAG]EEE > AN FI R ACTION MASK #l1 event.getAction() % b {F & © {7 7T
&, o FRAEEERINE 1 T .

2 https://developer.android.com/reference/android/view/MotionEvent. htmI#ACTION MASK
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ACTION_DOW

515K 4-1 : DragZoomListener.java

10 public class DragZoomListener implements OnTouchListener {

11

12 private static final String TAG = "DragZoomListener";
13

14 private ImageView ivil;

15

16 // We can be in one of these 4 states
17 private static final int NONE = ©;

18 private static final int DRAG = 1;

19 private static final int ZOOM = 2;

20 private static final int CLICK = 3;
21 private int mode = NONE;

22

23 // Remember some things for zooming
24 private PointF start = new PointF();
25 private PointF mid = new PointF();

26 private float oldDist = 1f;

27 private PointF startRef = new PointF();
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@Override
public boolean onTouch(View v, MotionEvent event) {
ivl = (ImageView) v;
switch (event.getAction() & MotionEvent.ACTION_MASK) {
case MotionEvent.ACTION_DOWN:
start.set(event.getX(), event.getY());
startRef.set(ivl.getX()+event.getX(),
ivl.getY()+event.getY());

Log.d(TAG, "ACTION_DOWN: " + (ivl.getX()+event.getX()) + ",

" + (ivl.getY()+event.getY()) );
mode = DRAG;
break;
case MotionEvent.ACTION_POINTER_DOWN:
oldDist = spacing(event);
Log.d(TAG, "oldDist=" + oldDist);
if (oldpist > 10f) {
midPoint(mid, event);
mode = ZOOM;
Log.d(TAG, "mode=ZOOM: " + ivil.getX() + ", "
ivli.getY());
}
break;
case MotionEvent.ACTION_UP:
double dxDiff = (ivl.getX()+event.getX()) - startRef.x;
int xDiff = (int) Math.abs(dxDiff);
double dyDiff = (ivl.getY()+event.getY()) - startRef.y;
int yDiff = (int) Math.abs(dyDiff);
if (mode == DRAG && xDiff < 2 && yDiff < 2){
mode = CLICK;
Log.d(TAG, "mode= CLICK");
ivl.performClick();
}
case MotionEvent.ACTION_POINTER_UP:
mode = NONE;
Log.d(TAG, "mode=NONE");
break;
case MotionEvent.ACTION_MOVE:
if (mode == DRAG) {

// EEE{ERY setScaleX,Y ZBREVHEIMILERIER] setX,Y £ K

JE ST A
ivl.setX(ivl.getX() + (event.getX() - start.x)*ivil.
getScaleX());
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66 ivl.setY(ivl.getY() + (event.getY() - start.y)*ivil.
getScaleY());

67 }

68 else if (mode == ZOOM) {

69 float newDist = spacing(event);

70 Log.d(TAG, "newDist=" + newDist);

71 if (newDist > 10f) {

72 float scale = newDist / oldDist;

73 ivl.setScaleX(ivl.getScaleX()*scale);

74 ivl.setScaleY(ivl.getScaleY()*scale);

75 }

76 }

77 break;

78 }

79 return true; // indicate event was handled

80 }

81

82 /** Determine the space between the first two fingers */

83 private float spacing(MotionEvent event) {

84 float x = event.getX(®) - event.getX(1);

85 float y = event.getY(®) - event.getY(1);

86 return (float) Math.sqrt(x * x + y * y);

87 }

88

89 /** Calculate the mid point of the first two fingers */

90 private void midPoint(PointF point, MotionEvent event) {

91 float x = event.getX(®) + event.getX(1);

92 float y = event.getY(®) + event.getY(1);

93 point.set(x / 2, y / 2);

94 }

95 }
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