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Android sensor structure
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Android sensor structure
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Android sensor

- #define SENSOR_TYPE_ACCELEROMETER  //&EE
- #define SENSOR_TYPE_MAGNETIC_FIELD  //fii /]

- #define SENSOR_TYPE_ORIENTATION /173 18]

- #define SENSOR_TYPE_GYROSCOPE /IFE 2 15

- #define SENSOR_TYPE_LIGHT 176 #R K &
- #define SENSOR_TYPE_PRESSURE /1182 7]

- #define SENSOR_TYPE_TEMPERATURE 1K

- #define SENSOR_TYPE_PROXIMITY llke=3in

- #define SENSOR_TYPE_GRAVITY IIEE 7]

- #define SENSOR_TYPE_LINEAR_ACCELERATION //43MENN3EE
- #define SENSOR_TYPE_ROTATION_VECTOR //le#E k=




Android sensor

- #define SENSOR_TYPE_ACCELEROMETER //JEE
- BxAEZ1ERRSensor
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Android sensor

#define SENSOR_TYPE_LIGHT /1 5E 4% 5K FE
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Android sensor

#define SENSOR_TYPE_PROXIMITY
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Sensor program structure

- Sensor
- representing a sensor.

- SensorManager
- lets you access the device's sensors.

- SensorEventListener

- Used for receiving notifications from the
SensorManager.

- Sensorkevent

- This class represents a Sensor event and holds
iInformation.



Sensor program structure

<SensorListener
SensorkEvent




Sensor program structure
CEHE

- http://developer.android.com/reference/android/hardware/Sensor.ht
ml



http://developer.android.com/reference/android/hardware/Sensor.html

Sensor Program example 1
- 1 F AR E FiA o] HAYSensor#a /R 2Kk

public class Tutorial_2Activity extends Activity {
/** Called when the activity is first created. */
B0verride
public void onCreate{Bundle savedlnstanceState) {
super.onCreate(savedInstanceState);
setContentView(R. layout.main);

S** new View to show Sensor List */
TextView sensorlist = (TextView) findViewById(R.id.S5ensorTextView);

. // get the sensor Service
Ff and get list of sensors the phone have

SensorManager mgr = (SensorManager) getSystemService{SENSOR_SERVICE);
List<Sensor> sensors = mgr.getSensorlist{Sensor., TYPE_ALL);

| /**chow the Sensorlist on screen */
for {(Sensor sensor : sensors) {
Log.d("Sensors", "" + sensor.getName(});
sensorList.append("“nSensors:"+ sensor.getName() J;




Sensor Program example 1

- getSystemService() @ —EREEZEM API -
" Android F&FHZETVIEFIAERS | E’Jﬁ_ﬂ%ﬁ °

- getSensorList OJ3& EﬂSensorI\/IanagerHQH
SensorfVE &



Sensor Program example 1
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-"rtoriati
Show the Sensor List
Sensors:MPL rotation vector

Sensors:MPL accel

Sensors:MPL magnetic field

Sensors:MPL Orientation (android deprecated format)
Sensors:CM3602 Proximity sensor

Sensors:CM3602 Light sensor




Sensor Program example 2 (1/4)

- 55 HY sensor program structure

private static Sensor sensor_acc;
private static SensorManager sensorManager = null;

sensorManager = (SensorManager) getSystemService(SENSOR_SERVICE); //get the type of Service
sensor_agcc = sensorManager.getDefaultSensor(Sensor. TYPE_ACCELEROMETER);
sensorManager.registerListener{mySensorListener,

sensor_gcc,

SensorManager. SENSOR_DELAY_NORMALY; // Listener ACCELEROMETER start

private ftina i1stener(]

@0verride
public void onSensorChanged{SensorEvent event) {
A TODOD Auto-generaoted method stub

}

@0verride
public void onAccuracyChanged{Sensor sensor, int accuracy) {
A TODOD Auto-generaoted method stub




Sensor Program example 2 (2/4)

. Sensor~NEERK—EZEFAIE (Sensor A& BT shut down)

* gctivity 1s started or restarted.
x/
public void onResumes(){
super.onResume();
sensorManager.registerListener({mySensorListener, sensor_acc , sensorManager.SENSOR_DELAY_NORMAL);
Toast.makeText(this, "onResume", Toast.LENGTH_LONG).show();
}

Fit
A
public void onDestory(){
super.onDestroy();
//sensorManager.unregisterListener{mySensorListener);
Toast.makeText(this, "onDestroy", Toast.LENGTH_LONG).show();
}

FLL
* activity 1s shadowing.
x/
protected void onPause() {
super.onPause();
sensorManager.unregisterListener{mySensorListener);
Toast.makeText(this, "onPause", Toast.LlENGTH_LONG).show();



Sensor Program example 2 (3/4)

private void findViews() {
¥ = {TextView) findViewById({R.id.x};
y = {TextView) findViewById({R.1id.y);
z = (TextView) findViewById({R.1id.z);

80verride

public void onSensorChanged(SensorEvent event) {
now = event.timestamp;
int type = event.sensor.getType();

A/ *ACCELEROMETER sensor event
if{type == Sensor.TYPE_ACCELEROMETER){
accels = event.values.clone();
if(timestamp!=@)
dT = now - timestamp;

}

w.setText{accels[@]+".");
yv.setText{accels[1]+".");

z.setText{accels[2]+" . wn"+ " Timediffer: "+dT*NS25);
timestamp = event.timestamp;



Sensor Program example 2 (4/4)

- Sensor Event

public int accuracy The accuracy of this event.
public Sensor SENsSOr The sensor that generated this event.
public long timestamp The time in nanosecond at which the event happened

public final float(] values The length and contents of the values array depends on which sensor type 15 being monitored (see also SensorEvent for a
definition of the coordinate system used).



Sensor Program example 2
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X:0.19938537.
Y:0.18381774.

Z:9.9980009.
Timediffer:0.19998169




Practice

- k¥ Program 2 3871 Shaking JI8E

Shaking : FHFEFEN _EEtime internal i £ R NNERE B
EAIERMvalueETEIE E S S 2lforcelE

= =forcef& > threshold{& R & Shaking
private static float threshold = 3.0f;

force WETE LT

force = Math.abs(x + y + z - lastX - lastY - lastl) / timeDiff;



Practice
HIT=MH

X:0.8508307.
Y:2.9812005.

Z:9.653126.
Timediffer:0.19702148
+force:0.30656254

Phone shaked




Sensor Program example 3

- ¥T3& TYPE_ORIENTATION Sensor
- AR . o ERNFERA D

- F375— : £ SensorManager.getOrientation()
81 TYPE_ACCELEROMETER
TYPE_MAGNETIC_FIELD /{&sensor

- 75" . {EFATYPE_ORIENTATIONE EHES ¥



Sensor Program example 3

- Azimuth, around the z-axis (0 to 359). O=North, 90=East,
180=South, 270=West

- Pitch, rotation around x-axis (-180 to 180), with positive
values when the z-axis moves toward the y-axis.

- Roll, rotation around y-axis (-90 to 90), with positive
values when the x-axis moves toward the z-axis.

Azimuth

Roll

s =



Sensor Program example 3

private static Sensor sensordcc;
private static Sensor sensorMag;

private void setlistener() {

sensorManager = (SensorManager) getSystemService(3ENSOR_SERVICE); //get the type of Service
sensordcc = sensorManager.getDefaultSensor(Sensor. TYPE_ACCELEROMETER);
sensorMag = sensorManager.getDefaultSensor(Sensor. TYPE_MAGNETIC_FIELD);
sensorManager.registerListener{mySensorListener, sensordcc,SensorManager . SENSOR_DELAY_NORMALR)
sensorManager.registerListener{mySensorListener, sensorMag, SensorManager . SENSOR_DELAY_NORMALR)

B0verride

protected void onResume() {
super.onResume();
sensorManager.registerListener{mySensorlistener, sensordcc , SensorManager.SENSOR_DELAY_NORMAL]

sensorManager.registerListener{mySensorListener, sensorMag , SensorManager.SENSOR_DELAY_NORMAL’
Toast.makeText({this, "onResume", Toast.LENGTH_LONG).show();




Sensor Program example 3

F/Const

private static final double RADZDEG = 18@/Math.PI;

private static final float N525 = 1.8f / 10000222232.9F;

private float[] RotationMat = new float[9]; Jf Rotation Matrix

@0verride private float[] InclinationMat = new float[9]; A4 Inclination Matrix

public void onSensorChanged({SensorEvent event) {
now = event.timestamp;

int type = event.sensor.getType();

F*¥* MAGNETIC_FIELD */
if(type == Sensor.TYPE_MAGNETIC_FIELD)
mags = event.values.clone();

F** ACCELEROMETER */
if(type == Sensor.TYPE_ACCELEROMETER)
accels = event.values.clone();

SensorManager. getRotationMatrix{RotationMat, InclinationMat, accels, mags); //get RotationMatrix
SensorManager.getOrientation{RotationMat, attitude); /fget OrientationRadi

w.setText(accels[@]+".");
y.setText{accels[1]+".");
z.setText(accels[2]+" . Mn"+"Timediffer: "+dT*N525+ " \n+force: "+force
+"wnAzimuth: "+atti1tude[@]*RADZDEG
+"n Roll:"+attitude[1]*RADZDEG
+"wn Pitch:"+attitude[2]*RADZDEG);
timestamp = event.timestamp;



Additional Sensor example

- Use proximity sensor lock the home screen



- Stack Overflow
- Android B 5 X {4



http://stackoverflow.com/
http://developer.android.com/reference/android/hardware/Sensor.html

