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T6ng quan

Animation (c6 thé dich la hoat anh) cho phép mét ddi twong trén man hinh c6 thé thay ddi mau
sac, vi tri, kich thude hay hudng cua nd theo thoi gian. Animation trong Android rat thiét thuc,
vui nhon va don gian vi vay ching duoc st dung rat thuong xuyén.

Android 2.3 va céc phién ban truéc d6 hd tro ba kiéu animation: frame-by-frame animation,
layout animation, view animation (hai kiéu sau thugc loai tweening animation).

Android 3.0 va cac ban sau d6 di ting cuong kha ning Animation trong Android bang viéc giéi
thi¢u kha nang tao hiéu trmg dong cho cac thugc tinh caa giao dién nguai dung (Ul).

Trong tai liéu nay, ching ta s& lan luot tim hiéu vé ba kiéu animation frame-by-frame
animation, layout animation, view animation bang viéc phan tich chung sdu hon thong qua
cac vi du.

Phin 1. Frame-by-Frame Animation

Frame-by-frame animation 1a qua trinh don gian, hién thi mot chudi cac hinh anh lién tiép
trong céc khoang thoi gian ngan dé tao ra hiéu ung cudi cing 1a d6i twong di chuyén hoic thay
d6i. N6 ciing gidng nhu hoat d6ng ciia cac may chiéu phim vay.

1.1. Vi du vé frame-by-frame animation

Hinh bén md ta c&c vong tron co6 cung kich ¢ vai mot qua

bong c6 mau trén mdi vong tron. Ching ta cé thé tao ra

mot chudi cac vong tron nhu vay véi qua bong dit tai cac

vi tri khac nhau theo chu vi cua vong tron. Khi ban sur

dung nhiéu khung hinh nhu trén, ban cd thé tao ra hiéu

g giéng nhu qua béng di chuyén xung quanh vong tron

vay. Trong phan dudi ddy, ching ta st dung tdm hinh anh @)
nhu vay va chdng cé tén dang colored-ballN, duoc dat

trong thu muc /res/drawable.



1.2. Tao Activity

XML Layout cho vi du

<?xml version="1.0" encoding="utf-8"?>

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical"
android:layout_width="fill_parent"”
android:layout_height="fill_parent"”
>

<TextView android:id="@+1id/textViewId1"
android:layout_width="fill_parent"”
android:layout_height="wrap_content"
android:text="Debug Scratch Pad"
/>

<Button
android:id="@+1id/startFAButtonId"”
android:layout_width="fill_parent™”
android:layout_height="wrap_content”
android:text="Start Animation"

/>

<ImageView
android:id="@+1d/imageView"
android:layout_width="fill_parent"”
android:layout_height="wrap_content”
/>

</LinearLayout>

Activity dé load ImageView

public class FrameAnimationActivity extends Activity {

@Override
public void onCreate(Bundle savedInstanceState)

{

super.onCreate(savedInstanceState);
setContentView(R.layout. frame_animations_Llayout);

}
Ban c6 thé goi activity nay qua mét intent nhur doan ma dudi day,

Intent intent = new Intent(inActivity, FrameAnimationActivity.class);
inActivity.startActivity(intent);

1.3. Thém Animation cho Activity

Trong Android, viéc thuc hién frame-by-frame animation dugc théng qua mét class trong gbi dd
hoa c6 tén AnimationDrawable. Class Drawable cho phép animation biang céch yéu cau
container hoic view cuia né goi mot class Runnable co ban v& lai Drawable bing cach st dung



mot tap cac tham sb khac nhau. Cha y riang, ban khong can biét chi tiét nhitng thé hién bén trong
néu sir dung class AnimationDrawable.

Dé sir dung class AnimationDrawable, dau tién ching ta tao file XML dinh nghia danh sach cac
frame dat trong /res/drawable

<?xml version="1.0" encoding="utf-8"?>
<animation-1list xmlns:android="http://schemas.android.com/apk/res/android"
android:oneshot="false">

<item android:drawable="@drawable/colored ball1" android:duration="50" />
<item android:drawable="@drawable/colored ball2" android:duration="50" />
<item android:drawable="@drawable/colored ball3" android:duration="50" />
<item android:drawable="@drawable/colored ball4" android:duration="50" />
<item android:drawable="@drawable/colored ball5" android:duration="50" />
<item android:drawable="@drawable/colored ball6" android:duration="50" />
<item android:drawable="@drawable/colored ball7" android:duration="50" />
<item android:drawable="@drawable/colored ball8" android:duration="50" />
<item android:drawable="@drawable/colored ball9" android:duration="50" />

</animation-1list>

Céc tag trong animation-list vé co ban s& dugc chuyén thanh cac ddi twong AnimationDrawable
dai dién cho tap cac hinh anh. Sau do6, can thiét 1ap Drawable nay nhu I background resource
cho ImageView,

view.setBackgroundResource(Resource.drawable.schemasframe_animation);

Sau khi da thiét 1ap, ban c6 thé truy cap d6i tuong AnimationDrawable nhu sau

Object backgroundObject = view.getBackground();
AnimationDrawable ad = (AnimationDrawable)backgroundObject;

Khi da c6 d6i twong AnimationDrawable, ta ¢d thé st dung hai phuong thtc start() va stop() dé
bit dau hay két thiic animation. Hai phwong thic quan trong khac la setOneShot() (chay
animation mot lan va sau d6 dung lai) va addFrame() (thém maot frame méi s dung mot doi
tugng Drawable va thiét lap thoi gian hién thi cua no). Bat chiing canh nhau trong mot doan méa
hoan chinh nhu sau

public class FrameAnimationActivity extends Activity {

@Override

public void onCreate(Bundle savedInstanceState)

{
super.onCreate(savedInstanceState);
setContentView(R.layout. frame_animations_Layout);
this.setupButton();

}

private void setupButton()
{
Button b = (Button)this.findViewById(R.id.startFAButtonId);
b.setOnClickListener(
new Button.OnClickListener(){
public void onClick(View v)
{
parentButtonClicked(v);
}
1



private void parentButtonClicked(View v)

{
animate();
}
private void animate()
{

ImageView imgView = (ImageView)findViewById(R.id.imageView);
imgView.setVisibility(ImageView.VISIBLE);
imgView.setBackgroundResource(R.drawable. frame_animation);

AnimationDrawable frameAnimation = (AnimationDrawable) imgView.getBackground();

if (frameAnimation.isRunning())

{

frameAnimation.stop();

}

else

{
frameAnimation.stop();
frameAnimation.start();

}

}
}//eof-class

Ghi cha: Tham khao chuwong trinh hoan chinh trong thu muc SampleFrameAnimation trong file
dinh kém.

Phin 2. Layout Animation

Gidng nhu frame-by-frame, layout animation ciing kha don gian. Gidng nhu tén goi ciia no,
layout animation danh riéng cho mét sé loai view duogc bd tri mot cach cu thé. Chang han, ban cé
thé str dung layout animation véi ListView va GridView (hai loai view thuong dung layout dé b
cuc). Cu thé, ban sé& sir dung layout animation dé thém cac hiéu ¢ng truc quan cho mdi item
trong mot ListView hay GridView dugc hién thi.

Trén thuc té, ban c6 thé dung loai animation nay cho tat ca nhiing loai dwoc din xuét tir mot
ViewGroup. Khac vai frame-by-frame, layout animation khong théng qua cac khung hinh Iap lai
ma thay vao d6 no thay doi cac thudc tinh khac nhau cia mot view theo thoi gian.

MJ3i mét view trong Android c6 mot ma tran bién d6i dé anh xa view téi man hinh. Bang céch
thay d6i ma tran d6 theo mot sé cach ban c6 thé thuc hién phép co, phép quay, tinh tién,... Vi duy,

viéc thay ddi do trong sudt cua view trong khoang 0 dén 1, ban c6 thé thuc hién phép bién doi
ma ta goi la alpha animation.

Layout animation thudc kiéu tweening animation.



2.1. Cac kiéu Tweening Animation co ban

Scale animation (Co): Lam cho mdt view nhé hon hodc 1dn hon doc theo truc xhoac
doc theo truc y. Ban ciing c6 thé chi dinh animation dién ra xung quanh mét diém

chot (pivot point).
Rotate animation (Quay): Quay mot view quanh mot diém chot theo mot goc quay
xac dinh.

Translate animation (Tinh ti€n): Tinh tién mot view doc theo truc x hodc doc theo
truc y.
Alpha animation (Alpha): Thay d6i d6 trong suét ctia mot view.

Ghi chd: Tham khao chuong trinh minh hoa trong thu muc AndroidAnimButtons trong file
dinh kém.

Ban cd thé dinh nghia nhing animation trén nhu mot file XML dat trong /res/anim. Vi du,

<set xmlns:android="http://schemas.android.com/apk/res/android"
android:interpolator="@android:anim/accelerate_1interpolator">
<scale

android:fromXScale="1"

android:toXScale="1"

android:fromYScale="0.1"

android:toYScale="1.0"

android:duration="500"

android:pivotX="50%"

android:pivotY="50%"

android:startOffset="100" />
</set>

Ta c6 thé thiy, cac tham sé trong file XML trén déu ¢ "from" va "to" vi ching ta phai xac dinh
gid tri bat dau va két thlic cho animation.

2.2. Vi du vé layout animation

Khi c6 mot ListView, ban c6 thé thém animation cho né dé tao ra cac hiéu tng truc quan cho
mdi item trong ListView. Vi du, ban c6 thé dung scale animation dé 1am mat view 16n dan 18n tir
kich thudc 0 (zero) té kich thudc that cua né theo truc y. Hinh anh quan sat duoc gidng mot dong
text bat dau nhu mot duong ké ngang va sau d6 "to béo hon" (fatter) dé dat dén kich thudc thuc
te cua no.



2.3. Tao Activity va ListView

XML Layout dinh nghia ListView

<?xml version="1.0" encoding="utf-8"?>

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical"
android:layout_width="fill_parent"”
android:layout_height="fill_parent"

>
<ListView
android:id="@+1id/Llist_view_1id"
android:layout_width="fill_parent"”
android:layout_height="f1ill_parent"
/>
</LinearLayout>

Poan ma cho Layout-Animation Activity

public class LayoutAnimationActivity extends Activity {

@Override

public void onCreate(Bundle savedInstanceState)

{
super.onCreate(savedInstanceState);
setContentView(R.layout. list_Llayout);
setupListView();

}

private void setupListView()

String[] listItems = new String[] {
"Item 1", "Item 2", "Item 3",
"Item 4", "Item 5", "Item 6",

}s

ArrayAdapter<String> listItemAdapter =
new ArrayAdapter<String>(this
,android.R.layout.simple_list_item 1
,1listItems);
ListView 1lv = (ListView)this.findViewById(R.id.list_view 1id);
lv.setAdapter(listItemAdapter);

}
Ban c6 thé goi activity nay qua mét intent nhur doan ma dudi day,

Intent intent = new Intent(inActivity, LayoutAnimationActivity.class);
inActivity.startActivity(intent);

Nhu céc activity khac, ta can dang ki LayoutAnimationActivity trong file AndroidManifest.xml

<activity android:name=".LayoutAnimationActivity"
android:label="View Animation Test Activity">
</activity>



2.4. Tao animation cho ListView

Dinh nghia Scale Animation trong mft XML File

<set xmlns:andro
android:interpol
<scale

android:
android:
android:
android:
android:
android:
android:
android:

</set>

Theo truc x, d6 khuéch dai (magnification) bat dau tir 1 va van giit nguyén 1a 1, nghia 1a list item
khong thay ddi theo truc x. Theo truc y, d6 khuéch dai bat dau tir 0.1 va t6i 1, nghia 1a dbi twong
kich thuéc nhé gap 10 lan kich thudc gbc cia né va sau d6 to dan 1én dén kich

s& bat dau véi
thuge ge nay.

Phép co ¢ day

id="http://schemas.android.com/apk/res/android"
ator="@android:anim/accelerate_interpolator">

fromXScale="1"
toXScale="1"
fromYScale="0.1"
toYScale="1.0"
duration="500"
pivotX="50%"
pivotY="50%"
startOffset="100" />

thuc hién trong 500 mili gidy. Diém chét s& nim ¢ giita (50%) theo ca huéng x va

y. Gia tri startOffset la s6 mili gidy dé doi trudc khi bat dau animation.

Dinh nghia Layout-Controller XML File

<layoutAnimation
android:
android:
android:

Gia su tén tap
dinh rang céc

xmlns:android="http://schemas.android.com/apk/res/android"
delay="30%"
animationOrder="reverse"
animation="@anim/scale”/>

tin nay 1a list_layout controller.xml. Day la tap tin trung gian can thiét. N6 xéc
animation trong list can phai tién hanh nguoc lai (reverse) va animation cho mdi

item s& bat dau véi su cham tré 30% ddi voi tong thoi gian animation.

Ta can sua file

<?xml version="1

<LinearLayout xm
android:orie
android:layo
android:layo
>

<ListView
android:
android:
android:
android:
android:

</LinearLayout>

Céc dong thay

XML list_layout dé ListView tro tai file list_layout_controller.xml

.0" encoding="utf-8"?>
Ins:android="http://schemas.android.com/apk/res/android"
ntation="vertical”

ut_width="fill_parent”

ut_height="f1ill_parent"

id="@+id/list_view id"
persistentDrawingCache="animation|[scrolling"
layout_width="fill_parent"”
layout_height="filLl_parent”
layoutAnimation="@anim/Llist_Layout_controller" />

ddi duoc in dam.



File alpha.xml dé test Alpha Animation

<alpha xmlns:android="http://schemas.android.com/apk/res/android"
android:interpolator="@android:anim/accelerate_interpolator"”
android:fromAlpha="0.0" android:toAlpha="1.0" android:duration="1000" />

Alpha animation c6 trach nhiém kiém soét su phai nhat dan cua mau sic. Trong vi du nay, ta
dang yéu ciu alpha animation dé di tir "khéng thé nhin thay" (invisible color) dén ddy du mau
sac (full color) trong 1000 mili gidy hay 1 gidy. Thoi gian can thiét tbi thiéu la 1 gidy, néu khong
rat kho dé nhan ra sy thay d6i nay. Mdi khi muén thay d6i animation cua mét item riéng 1¢, ta

can thay ddi file XML trung gian d¢é tré t6i file animation méi nay.

<layoutAnimation xmlns:android="http://schemas.android.com/apk/res/android"”
android:delay="30%"
android:animationOrder="reverse"
android:animation="@anim/alpha"/>

Dong thay déi dugc in dam.

Tiép theo ta thir mot animation 1a két hop cua viéc thay ddi vi tri va thay d6i mau gradient.
Két hop Translate va Alpha Animation

<set xmlns:android="http://schemas.android.com/apk/res/android"
android:interpolator="@android:anim/accelerate_1interpolator">
<translate android:fromYDelta="-100%" android:toYDelta="0"
android:duration="500" />
<alpha android:fromAlpha="0.0" android:toAlpha="1.0"
android:duration="500" />
</set>

Translate animation s& dich chuyén text tir trén xudng dudi trong khong gian hién thi. Alpha
animation s& thay d6i mau gradient tir khdng thé nhin thay dén cd thé thay. Thoi gian thiét lap la
500 du dé cho phép nguoi ding nhan thirc duoc sy thay doi. Tat nhién, ching ta can thay doi file
layoutAnimation trung gian lan nita dé tham chiéu dén file nay. Gia sir file XML két hop & trén
c6 tén la translate_alpha.xml, ta s& thay ddi file layoutAnimation trung gian nhu sau
<layoutAnimation xmlns:android="http://schemas.android.com/apk/res/android"

android:delay="30%"

android:animationOrder="reverse"
android:animation="@anim/translate_alpha"/>

Dong thay déi dugc in dam.
Poan mi dudi day cho chiing ta thiy cach sir dung rotate animation

<rotate xmlns:android="http://schemas.android.com/apk/res/android"”
android:interpolator="@android:anim/accelerate_interpolator"
android:fromDegrees="9.0"
android:toDegrees="360"
android:pivotX="50%"
android:pivotY="50%"
android:duration="500" />



DPoan ma trén thé hién viéc quay mdi text item trong list mot vong xung quanh diém gitra cua
mdi text item. Tiép theo, ban can thay d6i file layout controller XML va file ListView XML
layout va sau do chay rng dung.

Ghi cha: Tham khao chuong trinh hoan chinh trong thu muc SampleLayoutAnimation trong
file dinh kém.

Ngoai ra, con c6 mot cdng cu khac lién quan dén layout animation d9 12 interpolator.

Phin 3. View Animation

View animation 1 loai phtc tap nhét trong ba loai animation. View animation cho phép ta tao
hiéu mg dong vai view tly y bang viéc thao tac vai ma tran bién doi.

3.1. Tim hi€u View Animation

Trong Android, viéc hién thi mot view dwoc théng qua mdt ma tran bién doi. Trong cac rng
dung d6 hoa, ban st dung ma trin bién do6i dé chuyén d6i mot view theo mot cach nao do.
Quaé trinh nay dwa d4au vao 1a tip cac toa dd diém anh va sw phoi mau thanh mot tip cac toa
d6 diém anh va sw phéi mau mai. Sau qua trinh chuyén doi, ban sé thiy mot birc tranh dwoc
thay ddi vé kich thuédec, vi tri, hwéng hodc mau sac. Véi mot tp cac toa do dau vao, ching ta
c6 thé biéu dién nhirng phép bién d6i d6 thong qua phép nhan ma tran.

Android dwa ra ma trin bién ddi cia mot view bang viéc cho phép ban ding ky mot déi
twong animation véi view dé.

Ching ta s& xem xét mot vi du. Chang han, ban bt dau véi mot activity, & do6 ban diat mot
ListView vé&i mot vai items, twong tw nhu trong vi du "Layout Animation". Ching ta tao mot
nit bAm & trén cung man hinh dé bat khi click vao do ListView animation s& bat dau.



File XML Layout cho View-Animation Activity

<?xml version="1.0" encoding="utf-8"?>

<!-- This file is at /res/layout/list_layout.xml -->

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical"”
android:layout_width="fill_parent"”
android:layout_height="fill_parent"
>

<Button
android:id="@+1id/btn_animate"
android:layout_width="fill_parent"”
android:layout_height="wrap_content"
android:text="Start Animation"

/>
<ListView

android:id="@+1id/Llist_view_1id"
android:persistentDrawingCache="animation|scrolling"
android:layout_width="fill_parent”
android:layout_height="f1ilLl_parent”
/>

</LinearLayout>

By gi®, ban c6 thé tao activity dé€ hién thi view va thiét 14p nit bAm Start Animation.

Poan ma cho View-Animation Activity, trweé¢c Animation

public class ViewAnimationActivity extends Activity {

@Override
public void onCreate(Bundle savedInstanceState)
{
super.onCreate(savedInstanceState);
setContentView(R.layout. list_Llayout);
setupListView();
this.setupButton();
}
private void setupListView()
{
String[] listItems = new String[] {
"Item 1", "Item 2", "Item 3",
"Item 4", "Item 5", "Item 6",
s

ArrayAdapter<String> listItemAdapter =
new ArrayAdapter<String>(this
,android.R.layout.simple_list_item_1
,1listItems);
ListView 1lv = (ListView)this.findViewById(R.id.list _view 1id);
lv.setAdapter(listItemAdapter);
}

private void setupButton()

Button b = (Button)this.findViewById(R.id.btn_animate);
b.setOnClickListener(
new Button.OnClickListener(){
public void onClick(View v)

{

animatelListView();



s

}
bang ki vai file AndroidManifest.xml

<activity android:name=".ViewAnimationActivity"
android:label="View Animation Test Activity">
</activity>

va sau do ta thé goi activity nay tir bat ky menu item nao qua intent

Intent intent = new Intent(this, ViewAnimationActivity.class);
startActivity(intent);

3.2. Thém Animation

Muc dich cia chdng ta trong vi du nay la thém animation téi ListView, ban can mot class
ViewAnimation nhan duoc tir android.view.animation.Animation. Sau do, can override phuong
thirc applyTransformation dé sira ma tran bién d6i. Khi di c6 class ViewAnimation, ban c6 thé
lam nhu sau trong classListView

ListView 1lv = (ListView)this.findViewById(R.id.list_view_1id);
lv.startAnimation(new ViewAnimation());

Poan mé cho ViewAnimation class

public class ViewAnimation2 extends Animation
{
public ViewAnimation2(){}
@Override
public void initialize(int width, int height,
int parentWidth, int parentHeight)
{
super.initialize(width, height, parentWidth, parentHeight);
setDuration(2500);
setFillAfter(true);
setInterpolator(new LinearInterpolator());
}
@Override
protected void applyTransformation(float interpolatedTime, Transformation t) {
final Matrix matrix = t.getMatrix();
matrix.setScale(interpolatedTime, interpolatedTime);

}
Poan ma cho View-Animation Activity, bao gém Animation

public class ViewAnimationActivity extends Activity {

@Override
public void onCreate(Bundle savedInstanceState)



super.onCreate(savedInstanceState);
setContentView(R.layout. list_Layout);
setupListView();

this.setupButton();

}
private void setupListView()
{
String[] listItems = new String[] {"Item 1", "Item 2", "Item 3", "Item 4", "Item 5", "Item 6",
¥
ArrayAdapter<String> listItemAdapter = new ArrayAdapter<String>(this,
android.R.layout.simple_list_item_1, listItems);
ListView 1lv = (ListView)this.findViewById(R.id.list_view 1id);
lv.setAdapter(listItemAdapter);
}
private void setupButton()
{
Button b = (Button)this.findViewById(R.id.btn_animate);
b.setOnClickListener(
new Button.OnClickListener(){
public void onClick(View v)
{
animateListView();
}
1
}
private void animatelListView()
{
ListView 1lv = (ListView)this.findViewById(R.id.list_view_1id);
lv.startAnimation(new ViewAnimation2());
}
}

Khi chay doan ma nay, ban s& cam thiy cai gi d6 ki la. Thay vi I6n dan tir gitta man hinh,
ListView lai 16n dan tir goc trén bén trai. Bé c6 dugc hiéu tng mong mudn, ban phai chuyén
toan bo view sao cho trung tdm cua view khép véi trung tdm cuaa animation (trén cung bén trai).
Sau d6, 4p dung ma tran va di chuyén view tro lai trung tam trude d6. Ta viét lai doan ma thyc
hién diéu nay

View Animation sir dung preTranslate va postTranslate

public class ViewAnimation3 extends Animation {
float centerX, centerv;
public ViewAnimation3(){}

@Override

public void initialize(int width, int height, int parentWidth, int parentHeight) {
super.initialize(width, height, parentWidth, parentHeight);
centerX = width/2.0f;
centerY = height/2.0f;

setDuration(2500);

setFillAfter(true);

setInterpolator(new LinearInterpolator());
}
@Override

protected void applyTransformation(float interpolatedTime, Transformation t) {
final Matrix matrix = t.getMatrix();
matrix.setScale(interpolatedTime, interpolatedTime);
matrix.preTranslate(-centerX, -centerY);
matrix.postTranslate(centerX, centerY);



Cac phuong thuc preTranslate va postTranslate sé& thiét 1ap mot ma tran truéc khi scale va sau
khi scale. Piéu nay twong tuong véi ba ma tran bién doi. Boan ma

matrix.setScale(interpolatedTime, interpolatedTime);
matrix.preTranslate(-centerX, -centerY);
matrix.postTranslate(centerX, centerY);

tuong duong vai viéc di chuyén téi mot trung tdm khéc, scale né va di chuyén n6 vé trung tam
ban dau.

Ghi chd: Tham khao chuong trinh hoan chinh trong thue muc SampleViewAnimation trong file
dinh kém.

Tim hiéu sau hon vé c&c thudc tinh, phuong thic cua dbi twong ma tran tai

http://developer.android.com/reference/android/graphics/Matrix.html

3.3. Str dung camera dé cdm nhin dwoc d6 siu

Goi dd hoa trong Android con cung cap cho ta class Camera cho phép cam nhan duoc d6 sau
bang cach chiéu mot hinh anh 2D di chuyén trong khong gian 3D vao mot mat 2D. Vi dy, ban ¢6
thé di chuyén mot ListView tré lai tir man hinh bang viéc dich 1300 pixel theo truc z va quay
360 do6 quanh trucy.

public class ViewAnimation extends Animation {
float centerX, centerv;
public ViewAnimation(float cx, float cy)

{
centerX = cx;
centerY = cy;
}
@Override

public void initialize(int width, int height, int parentWidth, int parentHeight) {
super.initialize(width, height, parentWidth, parentHeight);

setDuration(2500);

setFillAfter(true);

setInterpolator(new LinearInterpolator());
}
@Override

protected void applyTransformation(float interpolatedTime, Transformation t) {
applyTransformationNew(interpolatedTime,t);

protected void applyTransformationNew(float interpolatedTime, Transformation t)

{


http://developer.android.com/reference/android/graphics/Matrix.html

//Log.d("d","transform:" + interpolatedTime);

final Matrix matrix = t.getMatrix();

camera.save();

camera.translate(0.0f, 0.0f, (1300 - 1300.0f * interpolatedTime));
camera.rotateY(360 * interpolatedTime);

camera.getMatrix(matrix);

matrix.preTranslate(-centerX, -centerY);
matrix.postTranslate(centerX, centerY);
camera.restore();

3.4. Lop AnimationListener

Android sir dung mot listener interface co tén AnimationListener dé gidm sat cac su kién
animation. Ban c6 thé lang nghe cac su kién animation bang viéc hién thuc AnimationListener
interface va thiét 1ap hién thuc ddi véi class Animation.

public class ViewAnimationListener
implements Animation.AnimationListener {

private ViewAnimationListener(){}

public void onAnimationStart(Animation animation)

t Log.d("Animation Example", "onAnimationStart");
public void onAnimationEnd(Animation animation)

{

Log.d("Animation Example", "onAnimationEnd");

public void onAnimationRepeat(Animation animation)

{
}

Log.d("Animation Example", "onAnimationRepeat");

Class ViewAnimationListener chi log message. Ban c6 thé update phuong thirc animateListView
trong vi du vé view-animation dé dat animation listener vao account

private void animatelListView()
{
ListView 1lv = (ListView)this.findViewById(R.id.list view 1id);
ViewAnimation animation = new ViewAnimation();
animation.setAnimationListener(new ViewAnimationListener());
lv.startAnimation(animation);



3.5. M6t s6 chid y vé ma tran bién doi

Nhu chung ta da thdy, ma tran 1a chia khoa dé bién d6i view va animation. Duéi day 1a mot sb
phuong thirc chu yéu trén mot ma tran:

matrix.reset();
matrix.setScale();
matrix.setTranslate()
matrix.setRotate();
matrix.setSkew();

Phuong thirc dau tién s& reset ma tran vé mot ma tran don vi, n6 s& khong gay ra thay doi khi &p
dung vao view. setScale thuc hién viéc thay d6i kich thudc ma tran. setTranslate thuc hién viéc
thay ddi vi tri @& md phong chuyén dong. setRotate thuc hién viéc thay doi huéng. setSkew thuc
hién viéc "bop méo" mot view.

Ban c6 thé lién két hodc nhan cac ma tran dé tao nén céc hiéu tng phuc tap hon.
Vi du véi ml, m2, m3 la cac ma tran:

m1.setScale();

m2.setTranlate()

m3.concat(m1,m2)

Viéc chuyén d6i mot view bai m1 dé duoc mot view méi, sau d6 chuyén d6i view mai d6 voi
m?2 thi cling twong duong véi viéc chuyén doi view ban dau bai m3.

Mot preTranslate nhu m1.preTranslate(m2) tuong duong voi
m1.concat(m2,m1)

tuong tu, m1.postTranslate(m2) twong duwong véi
m1l.concat(ml,m2).

M& rong, doan code dudi day
matrix.setScale(interpolatedTime, interpolatedTime);

matrix.preTranslate(-centerX, -centerY);



matrix.postTranslate(centerX, centerY);
tuong duong voi
Matrix matrixPreTranslate = new Matrix();

matrixPreTranslate.setTranslate(-centerX, -centerY);

Matrix matrixPostTranslate = new Matrix();

matrixPostTranslate.setTranslate(cetnerX, centerY);

matrix.concat(matrixPreTranslate,matrix);

matrix.postTranslate(matrix,matrixpostTranslate);
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