LAP TRINH DI PONG

Bai 13: Sensors + Animations



Nhic lai bai trudce

= Cac dich vu da phuong tién (phan I0):
= 2 cach cho1 video trong android:
* VideoView két hop voi MediaController
« MediaPlayer két hop v&i SurfaceView
= Cach thr 2 cho phép lap trinh vién can thiép nhiéu hon
vao viéc cho1 video
= Dich vu text-to-speech: cho phép chuyén doi tir van ban
thanh 161 phat am tuong trng
* Dich vu camera: cho phép chup anh hoac quay video, su
dung intent c6 san cua hé thong hodc thong qua lap trinh
class Camera



Nhic lai bai trude

= Android cung cap nhiéu dich vu vi tri phong phu

= Dich vu dinh vi toan cau (GPS - global positioning
service): su dung tin hi€u vé tinh (+ tinh hi¢u mang)
dé tinh toan ra vi tri hién tai trén ban d6

= Dich vu thong tin dia 1y (GL - geocoding location):
cho phép tim ki€ém dia chi trong CSDL ban do dua
trén vi1 tri kinh @6 + vi do hoac dua trén té€n go1 nhd

= Dich vu ban d6: dich vu cua Google, can phai dang
ky m&1 st dung dugc, cho phép nhing ban do cua
Google vao irng dung va tuong tac



NO1 dung

1. Cam bién (sensor)

Sensor va SensorManager

Cac loa1 sensor thong dung

Cac buoc lam viéc vo1 sensor

Vi du: “la ban” don gian

Kinh nghi€ém lam vi€c v&i1 sensor

ok~ W

2. Hiéu tmg d6 hoa (animation)
1. Gidi thiéu vé animation
2. Tao animation bang XML va Code
3. Drawable animation



Phan 1.1

Sensor va SensorManager
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Sensor va SensorManager

= Sensor: chip cam (g nam trong thiét bi, cung cap
dir 1i€u ma no do dac duoc cho hé diéu hanh

" Trong android, cac sensor dugc quan ly chung boi

SensorManager, mot dich vu he théng

SensorManager sm = (SensorManager)
getSystemService(SENSOR_SERVICE);

= Thong qua SensorManager 1ap trinh vién c6 thé:
= Lay danh sach cac sensor c6 trong hé thong hién tai
. Léy d6i tuong dé 1am viéc truc tiép vO1 tirng sensor
* Pang ki listener dé xu 1y su kién do cac sensor bao vé
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Sensor va SensorManager

= Muon lay mot sensor cu thé, st dung phuong thtrc
getDefaultSensor(TYPE), tham so TYPE sé
quy dinh kiéu do1 tuong Sensor muodn lay ra

= Cac loai sensor hién dugc Android OS ho tro (héng
s0 khai bao trong class Sensor):
= TYPE ACCELEROMETER: cam bién gia toc
» TYPE AMBIENT TEMPERATURE: cam bién nhiét
do mo1 truong
= TYPE GRAVITY: cam bién trong luc
= TYPE GYROSCOPE: cam bién con quay hoi chuyén
= TYPE LIGHT: cam bién anh sang
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Sensor va SensorManager

= C4c loai sensor hién dugc Android OS ho tro (tlep):

" TYPE_LINEAR _ACCELERATION: cam bién gia toc
tuyentuﬂl

= TYPE MAGNETIC FIELD: cam bién tir tinh

= TYPE PRESSURE: cam bién ap suat

= TYPE PROXIMITY: cam bién khoang cach gan
= TYPE RELATIVE HUMIDITY: cam bién d6 am
= TYPE ROTATION VECTOR: cam bién xoay

= TYPE GAME ROTATION VECTOR: cam bién xoay
2D

= TYPE SIGNIFICANT MOTION: cam bién chuyén
dong



Sensor va SensorManager

public class SensorActivity extends Activity
implements SensorEventlListener {
final SensorManager sm;
final Sensor light;

public SensorActivity() {
sm = (SensorManager) getSystemService(SENSOR SERVICE);
light = sm.getDefaultSensor(Sensor.TYPE_LIGHT);

¥

protected void onResume() {
super.onResume();
sm.registerListener(this, light,
SensorManager.SENSOR _DELAY NORMAL);
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Ve \
'%ensor va SensorManager

protected void onPause() {
super.onPause();
sm.unregisterListener(this);

¥

// khi do chinh xac cua sensor thay doi
// UNRELIABLE <-> LOW <-> MEDIUM <-> HIGH
public void onAccuracyChanged(Sensor s, int accuracy) {

¥

// khi thong s6 sensor cap nhat
public void onSensorChanged(SensorEvent event) {

¥
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Phan 1.2

Cac loa1 sensor thong dung
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Cac loa1 sensor

= Cam bién trong Android chia lam 3 nhom
= Cam bién chuyén dong
= Cam bién vi tri
» Cam bién mdi truong
= Moi loai sensor ¢6 nhitng dic diém vat 1y khac
nhau, muon hiéu chinh xac cac chi tiét cac sensor
can doc tai liéu hudng dan (c?m co kién thirc nhat
dinh vé vat 1y va xir Iy so liéu)
= Mot so sensor 1a loai virtual (20), tic 1a két qua
duoc tinh toan hodc ndi suy tir ngudn Khac



Cac loa1 sensor

* Android SDK khdng c6 céc class dinh san cho ting
loai sensor ma chi c6 TYPE cua sensor, dir li€u do
sensor tra vé la float (truong hop cam bién 1 dau ra
— chang han do anh sang) hoac float|| (truong hop
cam bién nhiéu dau ra)

= TYPE_ AMBIENT _TEMPERATURE: cam bién
nhiét d, don vi do 1a °C

= TYPE LIGHT: cam bién anh sang, don vi do 1a Ix

= TYPE PRESSURE: cam bién ap suat khong khi,
don vi do 1a mbar
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Céac loai sensor

= TYPE _PROXIMITY: cam bién khoang cach dén d6i
tuong, don vi do 1a cm

= TYPE RELATIVE HUMIDITY: cam bién do am, don
vi la %

= TYPE_ACCELEROMETER / TYPE_GRAVITY: cam
bién gia toc / hap dan trong 3D(x,y,z), don vi m/s?

= TYPE GYROSCOPE: cam bién toc do goc quay trong
3D, don vi rad/s

= TYPE MAGNETIC FIELD: cam bién luc tir trong 3D,
don vi la uT
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Phan 1.3

Cac buoc lam viéc vO1 sensor
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Cac budc lam viec vo1 sensor

1. Léy SensorManager tur cac dich vu hé théng,
thﬁng qua getSystemService(Context.SENSOR_SERVICE)

2. Tu SensorManager lay d6i tugng Sensor diéu

khién cam bién can sur dung
sensor = sensorService.getDefaultSensor(TYPE);

3. Cai dat cac bo nghe (hstener) phu hop dé xir Iy
cac s liéu do cam bién tra vé

4. Tat sensor trong nhitng tinh huéng khong can thiét
de€ tranh thi€t b1 ti€u ton nang lugng
5. Xu 1y 10i hodc thay doi do nhay cua thiét bi
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Phan 1.4

Vi du: “la ban” don gian
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Vi du: “la ban” don gian

= “la ban”: thiét bi dinh hudng 2D

= DUNg cam bién goc xoay (TYPE_ORIENTATION)

= Viét mot custom view (MyCompassView) dé hién
thi la ban don gian

* Cap nhét dit ligu moi khi nhan duoc phan hoi tir
cam bién

* Huy vigc theo ddi cam bien khi tmg dung bi tam
ngung (de€ tiet kiém nang luong)



Vi du: La ban don gian

public class MainActivity extends Activity {
private static SensorManager sensorService;
private MyCompassView compass;

private Sensor sensor = null;

// két thic app: hiy dang ky cam bién (gilp hé diéu hanh c6 thé
// tat cam bién néu can)
protected void onDestroy() {

super.onDestroy();

if (sensor != null)

sensorService.unregisterListener(mySensorEventListener);
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Vi du: La ban don gian

protected void onCreate(Bundle savedInstanceState) {

super.onCreate(savedInstanceState);

compass = new MyCompassView(this);

setContentView(compass);

sensorService = (SensorManager)
getSystemService(Context.SENSOR SERVICE);

sensor = sensorService.getDefaultSensor(Sensor.TYPE ORIENTATION);

if (sensor != null)
sensorService.registerListener(mySensorEventListener, sensor,

SensorManager.SENSOR DELAY NORMAL);

else

finish();
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Vi du: La ban don gian

// xt ly dir 1iéu cam bién gii vé: cdp nhat hinh anh la ban
private SensorkEventListener mySensorEventListener =
new SensorEventListener() {
@override

public void onAccuracyChanged(Sensor s, int accuracy) {

}
@override

public void onSensorChanged(SensorEvent event) {

compass.updateData(event.values[@]);

};
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Vi du: La ban don gian

public class MyCompassView extends View {

private Paint area;

private float arc = 0;

// constructor

public MyCompassView(Context context) {
super(context);
init();

}

// vé 1lai la ban v&i goc moi

public void updateData(float position) {
arc = position;
invalidate();
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Vi du: La ban don gian

protected void onDraw(Canvas c¢) {

int xPoint = getMeasuredWidth() / 2;
int yPoint = getMeasuredHeight() / 2;
float radius = (float) (Math.max(xPoint, yPoint) * 0.6);
c.drawCircle(xPoint, yPoint, radius, area);
float x = (float) (xPoint +

radius * Math.sin((double) (-arc) / 180 * Math.PI));
float y = (float) (yPoint -

radius * Math.cos((double) (-arc) / 180 * Math.PI));
c.drawLine(xPoint, yPoint, x, y, area);
c.drawText(String.valueOf(arc), xPoint, yPoint, area);
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Vi du:

La ban don gian

// ham vé lai hinh anh cua view

private void init() {

areaq

area.

area.

area.

area.

area.

= new Paint();
setAntiAlias(true);
setColor(Color.RED);
setStrokeWidth(3);
setStyle(Paint.Style.STROKE);
setTextSize(30);

TRUONG XUAN NAM

24



Kinh nghiém lam viéc voi
SEensor
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Kinh nghiém lam viéc vt sensor

- Nhét thjét phai gia1 phong sensor khi khong can
thi€t, n€u khong rng dung s¢€ rat hao pin

= Hé thong khong tu dong tat sensor ké ca khi tat man
hinh

= Chu y khi lam viéc voi cac thong s0 3D: cac ch1eu

c6 thé bi hoan d6i vi tri khi ngudi st dung dit thiét
bi theo chiéu 4m (vi du: may bi 14t Gp)

= Nén klgm thur trén thiét bi that va hiéu chinh do
nhay dan dan

= Két hop nhiéu sensor dé thiét bj “nhay cam” hon
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Phan 2.1

(G101 thi€u veé animation
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Animations — nguyén tac

= Animation: tap hop cac API cho phép bién doi cac
view trong mot thoi gian ngan (tur android 3.0)
= Tao animation theo nhiéu cach:

* Dinh nghia trong XML (folder “res/anim/””) va nap boi
cau lénh AnimationUtils.loadAnimation

= Tao code: tao cac bién d6i twong phu hop
= Cac animation c6 thé ghép véi nhau thanh dé thuc
hién nhiéu hiéu ing (goi la AnimationSet)
- (adva,nced) Ty tao animation: ké thira Animation
va viet la1 applyTransformation
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Animations — nguyén tac

= C4c animation duoc cung cap boi Android
= AlphaAnimation: Thay d6i d6 trong sudt cta doi tugng
* Fade In / Fade Out
* Blink
= RotateAnimation: Xoay doi tuong
= ScaleAnimation: Thay doi kich thudc
« Zoom In/ Zoom Out

« Slide Up / Slide Down
* Bounce

= TranslateAnimation: Dich chuyén d6i tuong
= Bang cach diéu chinh cac tham s6 ta c6 thé tao cac
animation khac nhau
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Tao animation bang XML va
Code

TRUONG XUAN NAM
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Animations — XML vs Code

= Vi du vé XML: res/animator/fadein.xml

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

<set xmlns:android="http://schemas.android.com/apk/res/android" >

<alpha android:duration="1000"
android:interpolator="@android:anim/accelerate_interpolator”
android:fromAlpha="0.0"
android:toAlpha="1.0" />

</set>

// nap animation tir XML dé si dung
Animation ani = AnimationUtils.loadAnimation(this, R.animator.fadein);

* Vi du tao animation bang code:
Animation ani = new AlphaAnimation(1, 9);

ani.setInterpolator(new AccelerateInterpolator());
ani.setDuration(1000);

" Str dung animation:

myView.startAnimation(ani);
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Animations — XML vs Code

Mot so thudc tinh quan trong

android:duration: thot gian chay hi€u trng (ms)
android:startOffset: thoi diém bat dau chay (ms)
android:fillAfter: co gitr lai trang thai sau hi¢u ung
khong (true/false)
android:repeatCount: s6 lan 1dp lai hiéu tmg
android:repeatMode: ché do 1ip (RESTART |
REVERSE)
android:interpolator: kiéu dién bién ctia hiéu ung

* "@android:anim/accelerate_interpolator

« “@android:anim/ accelerate_decelerate_interpolator”
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Animations — XML vs Code

C6 thé xtr 1y sy kién khi hiéu tmg bat dau, két thic hodc lap
la1 bang AnimationListener

rotAni.setAnimationListener(new AnimationListener() {

// két thidc hiéu ing

public void onAnimationEnd(Animation argd) {
layerImage.setVisibility(View.INVISIBLE);
layerButtons.setVisibility(View.VISIBLE);

}

// chuan bi 13p lai hiéu ing

public void onAnimationRepeat(Animation argo) { }

// bat dau hiéu ing

public void onAnimationStart(Animation argd) { }

};
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Animations — Interpolator

= Interpolator: trinh diéu khién qua trinh thuc hién
hi¢u tng
= Mot s6 Interpolator thong dung:
= AccelerateDecelerateInterpolator: cham-nhanh-cham
= Acceleratelnterpolator: nhanh dan
= DecelerateInterpolator: chim dan
» Cyclelnterpolator: 1ap lai animation theo chu ki
= LinearInterpolator: tuyén tinh, khong doi
= CO thé tu viét interpolator riéng néu muon (phai tim
hiéu thém vé Interpolator.Result)
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Animations — set of animations

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

<set xmlns:android="http://schemas.android.com/apk/res/android"
android:interpolator="@android:anim/accelerate interpolator"
android:sharelnterpolator="true" android:duration="1000" android:fillAfter="false" >

<alpha android:fromAlpha="1.0" android:toAlpha="0.0" />

<rotate android:fromDegrees="0" android:toDegrees="360"
android:pivotX="50%" android:pivotY="5e%" />

<scale android:fillAfter="true"
android:fromXScale="1.0" android:fromYScale="1.0"
android:toXScale="0.0" android:toYScale="0.0"
android:pivotX="50%" android:pivotY="5e%" />

</set>
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Animations — example

public class MainActivity extends Activity {
Animation Xx;

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity main);
X = AnimationUtils.loadAnimation(this, R.animator.abc);

public void btnAni(View v) {
View t = findViewById(R.id.editTextl);
t.startAnimation(x);
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Phan 2.3

Drawable animation
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Drawable Animation

= 3 kiéu animations trong Android:
= Property animation: goc clia moi animation
* View animation: animation trén mot view va st dung
mot 1mage
= Drawable animation: animation trén mot view va su
dung day image
= Drawable Animation: hoat hinh bang diy cac anh

<animation-list xmlns:android="http://schemas.android.com/apk/res/android"
android:oneshot="true">

<item android:drawable="@drawable/rocket_thrustl"” android:duration="200" />
<item android:drawable="@drawable/rocket_thrust2" android:duration="200" />
<item android:drawable="@drawable/rocket_thrust3" android:duration="200" />

</animation-list>



Drawable Animation: vi du

AnimationDrawable rocketAnimation;

public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.main);
ImageView rocketImage = (ImageView) findViewById(R.id.rocket image);
rocketImage.setBackgroundResource(R.drawable.rocket thrust);

rocketAnimation = (AnimationDrawable) rocketImage.getBackground();

public boolean onTouchEvent(MotionEvent event) {
if (event.getAction() != MotionEvent.ACTION DOAN) return super.onTouchEvent(event);
rocketAnimation.start();

return true;
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