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1. Intro dan overview perkuliahan
2.  Sejarah dan perkembangan teknologi perangkat bergerak
3.  Komponen perangkat keras dan perangkat lunak
4. Pengenalan dan instalasi android studio serta aplikasi sederhana
5. Intent dan passing data pada Android Studio
6. Android Studio: Sensor reading
7. Android Studio: Storage & shared preference
8. ========================UTS
9. Pengenalan dan aplikasi sederhana dengan MIT Applnventor
10. Appinventor: variable, looping, conditional, tinyDB, file
11. applnventor: sensor reading & persiapan project
12. Appinventor: Akuisisi gambar dan suara
13. Appinventor: komunikasi bluetooth
14. Appinventor: basic animation
15. Presentasi kelompok
16. ==============z===========UAS
®
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Few Sensor types supported by the Android platform.

TYPE ACCELEROMETE
R

TYPE GRAVITY

TYPE GYROSCOPE

TYPE LIGHT
TYPE MAGNETIC FIELD

TYPE ORIENTATION

TYPE PRESSURE
TYPE PROXIMITY

TYPE_RELATIVE_HUMID
ITY

Measures the acceleration force in m/s™ that is applied to a device on Motion detection (shake, tilt, etc.).
all three physical axes (X, y, and z), including the force of gravity.

Measures the force of gravity in m/s” that is applied to a device on all Motion detection (shake, tilt, etc.).
three physical axes (x, Y, z).

Measures a device's rate of rotation in rad/s around each of the three Rotation detection (spin, turn,
physical axes (X, y, and z). etc.).

Measures the ambient light level (illumination) in Ix. Controlling screen brightness.

Measures the ambient geomagnetic field for all three physical axes Creating a compass.
(X,y, 2)in uT.

Measures degrees of rotation that a device makes around all three  Determining device position.
physical axes (x, y, z). As of API level 3 you can obtain the

inclination matrix and rotation matrix for a device by using the gravity

sensor and the geomagnetic field sensor in conjunction with

the getRotationMatrix() method.

Measures the ambient air pressure in hPa or mbar. Monitoring air pressure changes.

Measures the proximity of an object in cm relative to the view screen Phone position during a call.
of a device. This sensor is typically used to determine whether a
handset is being held up to a person's ear.

Measures the relative ambient humidity in percent (%). Monitoring dewpoint, absolute,
and relative humidity.
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https://developer.android.com/reference/android/hardware/Sensor.html#TYPE_ACCELEROMETER
https://developer.android.com/reference/android/hardware/Sensor.html#TYPE_ACCELEROMETER
https://developer.android.com/reference/android/hardware/Sensor.html#TYPE_GRAVITY
https://developer.android.com/reference/android/hardware/Sensor.html#TYPE_GYROSCOPE
https://developer.android.com/reference/android/hardware/Sensor.html#TYPE_LIGHT
https://developer.android.com/reference/android/hardware/Sensor.html#TYPE_MAGNETIC_FIELD
https://developer.android.com/reference/android/hardware/Sensor.html#TYPE_ORIENTATION
https://developer.android.com/reference/android/hardware/SensorManager.html#getRotationMatrix%28float[],%20float[],%20float[],%20float[]%29
https://developer.android.com/reference/android/hardware/Sensor.html#TYPE_PRESSURE
https://developer.android.com/reference/android/hardware/Sensor.html#TYPE_PROXIMITY
https://developer.android.com/reference/android/hardware/Sensor.html#TYPE_RELATIVE_HUMIDITY
https://developer.android.com/reference/android/hardware/Sensor.html#TYPE_RELATIVE_HUMIDITY

Sensor Framework %F l““””

= Most Android-powered devices have built-in sensors that measure motion,
orientation, and various environmental conditions.

= The Android sensor framework lets you access many types of sensors.
SensorManager

This class provides various methods for accessing and listing sensors, registering
and unregistering sensor event listeners, and acquiring orientation information.

Sensor
This class provides various methods that let you determine a sensor's capabilities.
SensorEvent

The system uses this class to create a sensor event object, which provides
information about a sensor event. A sensor event object includes the following
information: the raw sensor data, the type of sensor that generated the event, the
accuracy of the data, and the timestamp for the event.

SensorEventListener

You can use this interface to create callback method that receive notifications
(sensor events) when sensor values change or when sensor accuracy changes.
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Main task:
1. Determine which sensors are available on a device.

2. Register and unregister sensor event listeners that monitor sensor
changes.

® o
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1. Identifying available sensor FIU{HM

Identifying Sensors and Sensor Capabilities

private SensocrManager mSenscrManager;

mSensorManager = (SensorManager) getSystemService(Context.SENSOR_SERVICE);

List<Sensor> deviceSensors = mSensorManager.getSensorlist(Sensor.TYPE_ALL);

If you want to list all of the sensors of a given type, you could use another constant instead of
TYPE_ALL such as TYPE_ GYROSCOPE, TYPE_LINEAR_ACCELERATION, or TYPE_GRAVITY.

You can also determine whether a specific type of sensor exists on a device by using the
getDefaultSensor() method and passing in the type constant for a specific sensor.

private SenseorManager mSenscrManager;

mSensorManager = (SensorManager) getSystemService(Context.SENSOR_SERVICE);
if (mSensorManager.getDefaultSensor(Sensor.TYPE_MAGNETIC_FIELD) != null){
// Success! There's a magnetometer.
¥
else {
/! Failure! No magnetometer.
¥
®

®
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2. Monitor Sensor Events %F l““””

A sensor reports a new value.
In this case the system invokes the onSensorChanged() method,
providing you with a SensorEvent object. A SensorEvent object contains
information about the new sensor data, including: the accuracy of the data,
the sensor that generated the data, the timestamp at which the data was
generated, and the new data that the sensor recorded.

A sensor's accuracy changes.
In this case the system invokes the onAccuracyChanged() method,
providing you with a reference to the Sensor object that changed and the
new accuracy of the sensor. Accuracy is represented by one of four status
constants: SENSOR_STATUS ACCURACY_LOW,
SENSOR_STATUS_ACCURACY_MEDIUM,
SENSOR_STATUS_ACCURACY_HIGH, or
SENSOR_STATUS UNRELIABLE.

®
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example %/@9”"{0”

public class SenscrActivity extends Activity [implements SensorEventListenerl{

private SenscorManager mSensorManager;

= SENSOR_DELAY_NORMAL 200,000 microseconds
= SENSOR_DELAY_GAME (20,000 microsecond

private Sensor mLight;

@override delay)
public final void onCreate(Bundle savedInstanceState) { L] SENSOR_DELAY_U| (60’000 microsecond de|ay), or
S ISR SR S S = SENSOR_DELAY_FASTEST (0 microsecond delay)

setContentView(R.layout.main);

= as an absolute value (in microseconds)

mSensorManager = (SensorManager) getSystemService(Context.SENSOR_SERVICE);
mLight = mSensorManager.getDefaultSensor(Sensor.TYPE_LIGHT);

¥

@verride
public final void onAccuracyChanged(Sensor sensor, int accuracy) {
// Do something here if sensor accuracy changes.

¥

@verride
public final void onSensorChanged(SensorEvent event) {
// The light sensor returns a single value.

// Many sensors return 3 values, one for each axis. It's also important to note that this
S e e example uses
! the onResume() and onPause() callback
it csuel) © methods to register and unregister the
super.onResune () ; sensor event listener. As a best practice
mSensorManager.registerlistener(this, mLight, SensorManager.SENSOR_DELAY NORMAL); .
} you should always disable sensors
@override you don't need, especially when your
B e e activity is paused. Failing to do so can
. mSensorManager .unregisterListener(this); drain the battery
¥
o ®
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Sensor types @Flﬂl’ﬂm

Position sensors

These sensors measure the physical position of a device. This category includes
orientation sensors and magnetometers.

Environmental sensors

These sensors measure various environmental parameters, such as ambient air
temperature and pressure, illumination, and humidity. This category includes
barometers, photometers, and thermometers.

Motion sensors

These sensors measure acceleration forces and rotational forces along three
axes. This category includes accelerometers, gravity sensors, gyroscopes, and
rotational vector sensors.

C O
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Position Sensors @Fl[“ﬂm

Position sensors are useful for determining a device's physical position in the
world's frame of reference.

Sensor Sensor event data Description Units of
measure

TYPE _GAME _ROTATION VECTOR SensorEvent.values[0] Rotation vector component along the x axis (x * Unitless
sin(0/2)).
SensorEvent.values[1] Rotation vector component along the y axis (y *
sin(6/2)).
SensorEvent.values[2] Rotation vector component along the z axis (z *
sin(6/2)).
TYPE GEOMAGNETIC ROTATION VECTOR SensorEvent.values[0] Rotation vector component along the x axis (x * Unitless
sin(6/2)).
SensorEvent.values[1] Rotation vector component along the y axis (y *
sin(6/2)).
SensorEvent.values[2] Rotation vector component along the z axis (z *
sin(6/2)).
TYPE_MAGNETIC FIELD SensorEvent.values[0] Geomagnetic field strength along the x axis. uT

SensorEvent.values[1] Geomagnetic field strength along the y axis.
SensorEvent.values[2] Geomagnetic field strength along the z axis.

TYPE_ORIENTATION' SensorEvent.values[0] Azimuth (angle around the z-axis). Degrees
SensorEvent.values[1] Pitch (angle around the x-axis).
SensorEvent.values[2] Roll (angle around the y-axis).

TYPE_PROXIMITY SensorEvent.values[0] Distance from object.2 cm
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https://developer.android.com/reference/android/hardware/Sensor.html#TYPE_GAME_ROTATION_VECTOR
https://developer.android.com/reference/android/hardware/Sensor.html#TYPE_GEOMAGNETIC_ROTATION_VECTOR
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“SFILKOM

Computing the Device's Orientation

private SensorManager mSensorManager;

/{ Rotation matrix based on current readings from accelerometer and magnetometer. %
final float[] rotationMatrix = new float[2]; \
mSensorManager.getRotationMatrix(rotationMatrix, null, Rgi_ E

accelerometerReading, magnetometerReading); ’ ‘

£

/{ Express the updated rotation matrix as three orientation angles. = ‘
final float[] orientationAngles = nmew float[3]; 5
mSensorManager.getOrientation(rotationMatrix, orientationfngles); %2

N\

\ _
4 .
>y \ ’ Pitch
f‘ ‘\'\

Azimuth (degrees of rotation about the -z axis). This is the angle between the device's current compass direction and magnetic north. If
the top edge of the device faces magnetic north, the azimuth is 0 degrees; if the top edge faces south, the azimuth is 180 degrees.
Similarly, if the top edge faces east, the azimuth is 90 degrees, and if the top edge faces west, the azimuth is 270 degrees.

Pitch (degrees of rotation about the x axis). This is the angle between a plane parallel to the device's screen and a plane parallel to the
ground. If you hold the device parallel to the ground with the bottom edge closest to you and tilt the top edge of the device toward the
ground, the pitch angle becomes positive. Tilting in the opposite direction— moving the top edge of the device away from the ground—
causes the pitch angle to become negative. The range of values is -180 degrees to 180 degrees.

Roll (degrees of rotation about the y axis). This is the angle between a plane perpendicular to the device's screen and a plane
perpendicular to the ground. If you hold the device parallel to the ground with the bottom edge closest to you and tilt the left edge of the
device toward the ground, the roll angle becomes positive. Tilting in the opposite direction—moving the right edge of the device toward
the ground— causes the roll angle to become negative. The range of values is -90 degrees to 90 degrees.

® o
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Environment Sensors
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The Android platform provides four sensors that let you monitor various

environmental properties.

You can use these sensors to monitor relative ambient humidity, luminance,
ambient pressure, and ambient temperature near an Android-powered device.

data

TYPE_AMBIENT TEMPERATURE event.values[0]
TYPE_LIGHT event.values[0]
TYPE PRESSURE event.values[0]
TYPE _RELATIVE_HUMIDITY event.values[0]
TYPE TEMPERATURE event.values[0]

Ix

hPa or mbar

%

°C

Ambient air temperature.
llluminance.
Ambient air pressure.

Ambient relative humidity.

q 1
Device temperature.
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https://developer.android.com/reference/android/hardware/Sensor.html#TYPE_AMBIENT_TEMPERATURE
https://developer.android.com/reference/android/hardware/Sensor.html#TYPE_LIGHT
https://developer.android.com/reference/android/hardware/Sensor.html#TYPE_PRESSURE
https://developer.android.com/reference/android/hardware/Sensor.html#TYPE_RELATIVE_HUMIDITY
https://developer.android.com/reference/android/hardware/Sensor.html#TYPE_TEMPERATURE

Motion Sensors

GSFILKOM

Motion sensors are useful for monitoring device movement, such as tilt,
shake, rotation, or swing.

All of the motion sensors return multi-dimensional arrays of sensor values for
each SensorEvent.

Sensor Sensor event data Description Units of
measure

TYPE ACCELEROMETER

SensorEvent.values[0]
SensorEvent.values[1]
SensorEvent.values[2]

Acceleration force along the x axis (including gravity).
Acceleration force along the y axis (including gravity).
Acceleration force along the z axis (including gravity).

TYPE GRAVITY SensorEvent.values[0]  Force of gravity along the x axis. m/s
SensorEvent.values[1]  Force of gravity along the y axis.
SensorEvent.values[2]  Force of gravity along the z axis.

TYPE GYROSCOPE SensorEvent.values[0]  Rate of rotation around the x axis. rad/s
SensorEvent.values[1]  Rate of rotation around the y axis.
SensorEvent.values[2]  Rate of rotation around the z axis.

TYPE ROTATION VECTOR SensorEvent.values[0] Rotation vector component along the x axis (x * sin(6/2)). Unitless
SensorEvent.values[l]  Rotation vector component along the y axis (y * sin(6/2)).
SensorEvent.values[2]  Rotation vector component along the z axis (z * sin(6/2)).
SensorEvent.values[3]  Scalar component of the rotation vector ((cos(9/2)).1

TYPE_STEP_COUNTER SensorEvent.values[0] Number of steps taken by the user since the last reboot while the Steps

sensor was activated.
TYPE _STEP DETECTOR N/A N/A N/A
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https://developer.android.com/reference/android/hardware/Sensor.html#TYPE_ACCELEROMETER
https://developer.android.com/reference/android/hardware/Sensor.html#TYPE_GRAVITY
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Using the Accelerometer

private SensorManager mSensorManager;
private Senscr mSensor;

mSensorManager = (SensorManager) getSystemService(Context.SENSOR_SERVICE);
mSensor = mSensorManager.getDefaultSensor(Sensor. TYPE_ACCELEROMETER);

Accelerometers use the standard sensor coordinate system. In practice, this means that
the following conditions apply when a device is laying flat on a table in its natural
orientation:

If you push the device on the left side (so it moves to the right), the x acceleration value is
positive.

If you push the device on the bottom (so it moves away from you), the y acceleration
value is positive.

If you push the device toward the sky with an acceleration of A m/s2, the z acceleration
value is equal to A + 9.81, which corresponds to the acceleration of the device (+A m/s2)
minus the force of gravity (-9.81 m/s2).

The stationary device will have an acceleration value of +9.81, which corresponds to the
acceleration of the device (0 m/s2 minus the force of gravity, which is -9.81 m/s2).
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IMPLEMENTATION
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Listing available sensors
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Palette B 1= [Lv MNexusda~ [j~ DAppTheme ~ MainAdivity~ @~ 1§24~

Ba caapo

1 Layouts
[:] Framelayout
I:] LinearLayout (Horizontal)
[:] LinearLayout (Vertical)
Tablelayout
E TableRow
D GridLayout
Relativelayout
1 Widgets
Plain TextView
Large Text
Medium Text
Small Text
Ok Button
ok Small Button
(®) RadioButton
lZl CheckBox
1 Switch

= ToggleButton
HE ImageButton
I ImageView
== ProgressBar (Large)
== ProgressBar (Normal)
== ProgressBar (Small)
== ProgressBar (Horizontal)

101 SeekRar

Component Tree

Device Screen

v Relativelayout

[&__t!l textView - "Available Sensors:”

Available Sensors:

Properties ?
focusable D
focusablelnTouchMode [
forceHasOverlappingRen [_|
foreground
foregroundGravity 1}
foregroundTint
foregroundTintMode

- gravity 1
id
ignoreGravity

importantForAccessibilit

_| Design’ Text |

@
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package com.tekom.home.senscrapp:

import android.support.v7.app.ApplompatActivity;
import android.os.Bundle;

import android.view.View;

import andrecid.widget.TextView;

public class MainActivity extends AppCompatActivity {
| private TextView mytextview; |
@Override
protected void conCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState);
setContentView(R.layout.activity main);

mytextview = (TextView)findViewById(R.id.textView);
my textview.setVisibility (View.GONE) ;
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C O
List available sensors

package com.tekom.home.sensorapp:

import android.hardware.Sensor;

import andreoid.hardware.SensorManager;

import android.support.v7.app.AppCompatActivity;
import android.os.Bundle;

import android.view.View;

import android.widget.TextView;

import java.util.List;

public class MainActivity extends AppCompatActivity {
private TextView mytextview;
private SenscrManager mySensorManager;
private List<Sensor> myList;

cUverll

protected void onCreate (Bundle savedInstanceState) {
super.cnCreate (savedInstanceState) ;
setContentView(R.1ayout.activitg_main):

mytextview = (TextView)findViewById(R.id.textView);
mytextview.setVisibility (View.GONE) ;

mySensorManager = (SensorManager) getSystemService (SENSOR SERVICE);
myList= mySensorManager.getSensorlist(Sensor.TYPE ALL);
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C O
List available sensors

package com.tekom.home.senscrapp:;

import android.hardware.Sensor;

import android.hardware.SenscrManager;

import android.support.v7.app.ApplompatActivity;
import android.os.Bundle;

import android.view.View;

import android.widget.TextView;

import java.util.List;

public class MainActivity extends AppCompatActivity {
private TextView mytextview;
private SenscrManager mySensorManager;
private List<Sensor> myList;
@Override

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

setContentView (R.layocut.activity main);

mytextview = (TextView)findViewById(R.id. textView);
mytextview.setVisibility (View.GONE) ;

mySensorManager = (SensorManager) getSystemService (SENSOR SERVICE);
myList= mySensorlManager.getSensorlist(Sensor.TYPE ALL);

E my textview.setVisibility (View.VISIBLE) ;
for (int i = 1; i < myList.size(); i++) {
mytextview.append("[" + Integer.toString(i) + "] "+ myList.get(i).getName() + "\n");

C O
24 March 2023 Slide 21



Result FILKOmM

12:55pm &

SensorApp

Available Sensors:[1] AK8963
[2] Orientation

[31 BMP180

[4]15L29028

[511SL29028

[6] LBGD20

[71BMP180

[8] Gravity

[9] Linear Acceleration

[10] AMD

[11] RMD

[12] VMD

[13] Rotation Vector

24 March 2023 Slide 22




Palette

Read position Sensor - proximity

GO FILKOM

FANULFAS LMY XOMPuTrE e

B 1= [L+ [Nexusa~ [j+ (DAppTheme ~ MainActivity~
E Layouts &- = [ Ba &c
D Framelayout
D LinearLayout (Horizontal)
E LinearLayout (Vertical)
TableLayout
E TableRow
E] GridLayout
Relativelayout
1 Widgets
Plain TextView
Large Text
Medium Text
Small Text
Ok Button
OF Small Button
@ RadioButton
@ CheckBox
o Switch
= ToggleButton
& ImageButton
I ImageView

SensorApp

Available Sensors;

POSITION SENSOR

== ProgressBar (Large)

== ProgressBar (Normal)
== ProgressBar (Small)

== ProgressBar (Horizontal)
1@ SeekRar

=%

Component Tree

& v @ Device Screen

v [1]RelativeLayout
@ textView - "Available Sensors:”

Ok button - "Position Sensor”

Properties

layout:height
style

accessibilityLiveRegion

match_parent

accessibilityTraversal Afte
accessibilityTraversalBefc
alpha

background
backgroundTint
backgroundTintMode
clickable CJ

—l Design| Text ‘
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M New Android Activity X

Configure Activity

A Android Studio

Creates a new empty activity

Activity Name: | PositionActivity |
Layout Name: ‘ activity_position ’

[] Launcher Activity

Package name: [com.tekom.home.sensorapp

Target Source Set: ‘ main

The name of the activity class to create

Previous I I Next l | Cancel ]
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Position activity CEFILKOM
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Palette - 1 [:Lv @] Nexus 4~ av () AppTheme “ position~ 9~ |a|24- Component Tree I =%
[ Layouts =El- . QRAB G M [ Device Screen
(]| FrameLayout - v Relativelayout
I:] LinearLayout (Horizontal) @] textView?2 - "Sensor Proximity”
D LinearLayout (Vertical) [Ab) textView3 - "New Text”
TablelLayout SensorApp
TableRow
GridLayout Sensar Proximity
Relativelayout o
1 Widgets
Plain TextView
[ab] Large Text
Medium Text Properties ?7 5Y
Ab| Small Text
O Button
s il Bteon layout:height match_parent
@ RadioButton style
CheckBox accessibilityLiveRegion
o Switch accessibilityTraversalAfte
= ToggleButton accessibilityTraversalBefc
H ImageButton
' ImageView Sigha
== ProgressBar (Large) Seachepromid
== ProgressBar (Normal) backgroundTint
== ProgressBar (Small) backgroundTintMode
== ProgressBar (Horizontal) clickable O

101 SeekRar
—‘ Design| Text |
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Back and Modify MainActivity Java file

public class MainActivity extends AppCompatActivity {
private TextView mytextview;
private SenscrManager mySensorManager;
private List<Sensor> mylList;
| private Button myposbutton; |
@Override
protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState);

setContentView(R.layout.activity main);

mytextview = (TextView)findViewById(R.id.textView);
my textview.setVisibility (View.GONE) ;

I myposbutton = (Button)findViewById(R.id.button):I

mySensorManager = (SensorManager) getSystemService (SENSOR SERVICE);
myList= mySensorManager.getSensorLlist(Sensor.TYPE ALL);

my textview.setVisibility(View.VISIBIE) ;
for (int i = 1; i < myList.size(); i++) {
mytextview.append("\n"+ "[" + Integer.toString(i) + "] "+ mylist.get(i).getName()):

myposbutton.setOnClickListener (new View.OnClickListener() {
@Override

public void onClick(View view) {

bz
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OnClick Handler: start the PositionActivity.class

public class MainActivity extends AppCompatActivity {

il

private TextView mytextview;
private SenscrManager mySensorManager;
private List<Sensor> myList;
private Button myposbutton;

@Override
protected void conCreate (Bundle savedInstanceState) |
super.onCreate (savedInstanceState);

setContentView (R.layout.activity main);

mytextview = (TextView)findViewById(R.id.textView);
mytextview.setVisibility(View.GONE) ;

myposbutton = (Button)findViewById(R.id.button):;

mySensorManager = (SensorManager) getSystemService (SENSOR SERVICE);
myList= mySensorManager.getSensorlist (Sensor.TYPE ALL);

my textview.setVisibility(View.VISIBLE);
for (int i = 1; i < myList.size(); i++) {
mytextview.append("\n"+ "[" + Integer.toString(i) + "] "+ myList.get(i).getName()):

myposbutton.setOnClickListener (new View.OnClickListener() {

@Override

public void onClick(View view) {
Intent myposintent = new Intent(MainActivity.this,PositionActivity.class );
startActivity(mypesintent);

});:
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Now edit the PositionActivity java file to get the sensor proximity data

package com.tekom.home.senscrapp;

+import ...
public class PositionActivity extends ApplcompatActivity {

private SenscrManager mSensorManager;
private Sensor myProximity;
private TextView mytextview;

UVCL L

protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState);
setContentView(R.layout.activity position);

mSensorManager = (SensorManager) getSystemService(Context.SENSOR SERVICE);
myProximity = mSensorManager.getDefaultSensor(Sensor.TYPE PROXIMITY);

mytextview = (TextView)findViewById(R.id.textView3);
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package com.tekom.home.sensorapp;

+import ...

public class PositicnActivity extends AppCompatActivity|implements SenscrEventListener

private SenscrManager mSensorManager;
private Sensor myProximity;
private TextView mytextview;

@Cverride

protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState);
setContentView(R.layout.activity position):

mSensorManager = (SensorManager) getSystemService(Context.SENSOR SERVICE);
myProximity = mSensorManager.getDefaultSensor(Sensor.TYPE PROXIMITY):

mytextview = (TextView)findViewById(R.id.textView3);

@0Override
public final void onAccuracyChanged(Senscr senscr, int accuracy)

Do somethin her es

|[|

if sensor accuracy chang

[I's

}

{

@Cverride

public final void onSensorChanged (SensorEvent event) {
float distance = event.values|[0];
mytextview.setText (Float. toStrlng(dlstanCE)).

73 3 Ty CRE L
Do something witi
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Don’t forget implement onPause() and onResume() methods

il

e .

protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState);
setContentView(R.layout.activity position);

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

myProximity = mSensorlManager.getDefaultSensor(Sensor.TYPE PROXIMITY);

my textview = (TextView)findViewById(R.id.textView3):;

gelverriqae

public final void onAccuracyChanged(Sensor sensor, int accuracy)

changes.

public final void onSensorChanged(SenscrEvent event) {
float distance = event.values[0];
my textview. setIext(Float toString(distance));

protected void onResume() {

[
)
.
[
C
}

super. onResume(),

mSensorlManager.registerListener (PositionActivity.this, myProximity, SensorManager.SENSOR DELAY NORMAIL) ;

protected void onPause() {

/ Be sure to unregister the sensor when the activity pauses

DeE § URYEgisSteY LnRE SEensor

super.onPause();
mSensorManager.unregisterListener(PositionActivity.this);

24 March 2023
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8:58pm ®

SensorApp

Available Sensors:
[1] AK8963

[2] Orientation

[31 BMP180
[4]1SL29028
[5]1SL29028

[6] LAGD20

[71 BMP180

[8] Gravity

[9] Linear Acceleration
[10] AMD

[11] RMD

[12] VMD

[13] Rotation Vector

POSITION SENSOR

24 March 2023

e B 17%

859 M ™

SensorApp

Sensor Proximity
5.000305

Hel B 17% B 8:59pmm M @ he B 17%

SensorApp

Sensor Proximity
0.0
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Environment Sensor - Light

GO FILKOM

FANULTIAS LMY KOMPUTrEe
® ®
Palette B0 [Le MNexusa~ [j~ DAppTheme — MainActivity~ @~ 24~ Component Tree Iz =%
B Layouts @' . @ @B O & v E] Device Screen
[C]] FrameLayout v Relativelayout
l:] LinearLayout (Horizontal) @3] textView - "Available Sensors:”
D LinearLayout (Vertical) 0K/ button - "Position Sensor”
[ TableLayout SensorApp 0K button2 - "Environment Sensor”
% TableRow
E] GridLayout
Relativelayout POSITION SENSOR
] Widgets
Plain TextView codbistonliici
(ab] Large Text
Medium Text Properties IS ¢
Small Text
Ok Button
i hGon layout:height match_parent
@ RadioButton stle
CheckBox accessibilityLiveRegion
o Switch accessibilityTraversal Afte
« ToggleButton accessibilityTraversalBefc
& ImageButton
I ImageView A
== ProgressBar (Large) haskground
== ProgressBar (Normal) backgroundTint
== ProgressBar (Small) backgroundTintMode
== ProgressBar (Horizontal) clickable D
101 SeekRar
_] Design I Text |
® ®
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@ ®
Palette -2 i D‘v [ﬁ] Nexus 4+ av (D AppTheme ~ Environment~ &3~ |ﬁ|24- Component Tree RN A
[ Layouts &)+ . o QB O Y v E] Device Screen
[_| FrameLayout T Relativelayout
|:| LinearLayout (Horizontal) (At textView? - "Light Sensor”
E] LinearLayout (Vertical) [Ab) textView3 - "New Text”
TabIeLayout SensorApp
E TableRow
GridLayout Light Sensor
New Text
Relativelayout
1 Widgets
Plain TextView
@l Large Text
Medium Text Properties ?7 5Y
Ab| Small Text
OF Button %
= . layout:height match_parent
@ RadioButton style
CheckBox accessibilityLiveRegion
o Switch accessibilityTraversalAfte
= ToggleButton accessibilityTraversalBefc
H ImageButton Ioh
' ImageView e
== ProgressBar (Large) backgromd
== ProgressBar (Normal) backgroundTint
== ProgressBar (Small) backgroundTintMode
== ProgressBar (Horizontal) clickable O
01 SeekRar
—‘ Design | Text |
® ®
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Back and modify the MainActivity.java

£

X

Iprivate Button myenvbutton;l

R~y g
@0verride

protected void onCreate (Bundle savedInstanceState) {

il

super.onCreate (savedInstanceState) ;
setContentView (R.layout.activity main);

mytextview = (TextView)findViewById(R.id.textView):;
mytextview.setVisibility (View.GONE) ;

myposbutten (Butteon) findViewById(R.id.button);

myenvbutton = (Button)findViewById(R.id.button2) ;|

my SensorManager = (SensorManager) getSystemService (SENSOR SERVICE);
myList= mySensorManager.getSensorList(Sensor.TYPE ALL);

mytextview.setVisibility (View.VISIBILE) ;
for (int i = 1; i < myList.size(); i++) {
mytextview.append("\n"+ "[" + Integer.toString(i) + "] "+ mylList.get(i).getName()):;

myposbutton.setOnClickListener((view) — |
Intent mypesintent = new Intent(MainActivity.this,PositionActivity.class );
startActivity(myposintent);

b

myenvbutteon.setOnClickListener (new View.OnClickListener() {
@Cverride
public void conClick(View view) {
(?ntent myenvintent = new Intent(MainActivity.this,EnvironmentActivity.class fj

startActivity(myenvintent);

24 March 2023

Slide 34



GSFILKOM

Now modify the EnvironmentActivity.java

package com.tekom.home.sensorapp;

import
import
import
import
import
import

public

android.content.Context;
android.hardware.Sensor;
android.hardware.SenscrManager;
android.suppert.v7.app.AppCompatActivity;
android.os.Bundle;
android.widget.TextView;

class EnvironmentActivity extends AppCompatActivity {

private SensorManager mSensorManager;
private Sensor myLight;
private TextView mytextview;

ety » 3
@Override

protected void onCreate (Bundle savedInstanceState) {

super.onCreate (savedInstanceState);
setContentView(R.layout.activity enviromment);

mSensorManager = (SensorManager) getSystemService(Context.SENSOR SERVICE) ;
myLight = mSensorManager.getDefaultSenscr(Sensor.TYPE LIGHT);

my textview = (TextView)findViewById(R.id.textView3):

24 March 2023
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| 9
@Override
protected void onCreate (Bundle savedInstanceState) ({
super.onCreate (savedInstanceState);
setContentView(R.layout.activity environment);
mSensorManager = (SensorManager) getSystemService (Context.SENSOR SERVICE);
myLight = mSensorManager.getDefaultSensor(Sensor.TYPE LIGHT);
mytextview = (TextView)findViewById(R.id.textView3);
}
@Override
publlc final void onAccuracyChanged(Sensor senscr, int accuracy) {
Do something here 1f sensor accuracy changes
}
@0verride
public final void onSensorChanged(SensorEvent event) {
float luminance = event.values[0];
mjtextv1ew setText (Float.toString(luminance));
/ Do something with this sensor data.
}
@0verride
protected void onResume() {
Register a listener for the sensor.
super.onResume () ;
mSensorManager.registerListener (EnvironmentActivity.this, myLight, SensorManager.SENSOR DELAY NORMAL) ;
}
@Override
protected void onPause() {
Be sure to unregister the sensor when the activity pauses
super.onPause();
mSensorManager.unregisterListener (EnvironmentActivity.this);
}
i
| @

24 March 2023
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7:06am © ® % Ml 714 (O W D

SensorApp SensorApp

Available Sensors: Light Sensor
[1] AK8963 30

[2] Orientation
[3] BMP180
[4]15L29028
[5]15L29028
[6] L3GD20
[71BMP180
[8] Gravity
[9] Linear Acceleration
[10] AMD

[11] RMD

[12] VMD

[13] Rotation Vector

POSITION SENSOR

ENVIRONMENT SENSOR

74 O B P 714m O B B

SensorApp SensorApp

Light Sensor Light Sensor
280 49.0
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Motion Sensor - Accelerometer

GO FILKOM

FARULTIAS LMY KOMPUTES

Palette B b [L- MiNexus4~ [jv (D AppTheme ~ MainActivity~

&- [l [

1 Layouts
D Framelayout
[:l LinearLayout (Herizontal)
D LinearLayout (Vertical)
TableLayout
E TableRow
D GridLayout
Relativelayout

] Widgets
Plain TextView
[A__bl Large Text
Medium Text
[ab] Small Text
or Button
ok Small Button
@’ RadioButton
CheckBox

o Switch

« ToggleButton
& ImageButton
& ImageView
== ProgressBar (Large)
== ProgressBar (Normal)
== ProgressBar (Small)
== ProgressBar (Horizontal)
101 SeekRar

SensorApp

Available Sensors:

POSITION SENSOR

ENVIRONMENT SENSOR

MOTION SENSOR

Ba caapo

— A
Component Tree =%

v @ Device Screen

v [H] RelativeLayout
@ textView - "Availzble Sensors”
0K button - "Position Sensor”
oK button2 - "Environment Sensor”
9% button3 - "Motion Sensor”

Properties ? b v

layout:height match_parent
style

accessibilityLiveRegion
accessibilityTraversal Afte
accessibilityTraversalBefc

alpha

background

backgroundTint

backgroundTintMode

clickable ]

—‘ Design| Text |
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Palette - 1= [L- [iNexus4~ [Tjv DAppTheme " Motion~ @~ If§i24~ Component Tree T %
1 Layouts &~ . Q RQQB g & v [ Device Screen
|| FrameLayout L Relativelayout
/] LinearLayout (Horizontal) [Bb] textView? - “Accelerometer Sensor”
D LinearLayout (Vertical) textView3 - "New Text"
Ia::el:yout SensorApp [Ab] textViewd - “MNew Text"
ableRow
GridLayout Accelerometer Sensor @ B
New Text
Relativelayout Ne\:' Text
(] Widgets New Text
Plain TextView
Large Text
Medium Text Properties ? 5Y
Small Text
O Button :
= P layout:height match_parent
@ RadioButton syl
CheckBox accessibilityLiveRegion
o Switch accessibilityTraversalAfte
= ToggleButton accessibilityTraversalBefc
H ImageButton Ioh
' ImageView vk
== ProgressBar (Large) Sy —
== ProgressBar (Normal) backgroundTint
== ProgressBar (Small) backgroundTintMode
== ProgressBar (Horizontal) clickable D

1o SeekBRar
~| Design| Text |

® o
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Back and modify the MainActivity.java

By LLAL VAL s e LY A LA LRl LY | VA e WA ] g

myposbutton = (Butteon)findViewById(R.id.button):
myenvbutton (Button) findViewById(R.id.button2);
mymotbutton (Button) findViewById(R.id.button3) ;

mySensorManager = (SensorManager) getSystemService (SENSOR SERVICE);
myList= mySensorManager.getSensorList(Sensor.TYPE ALIL);

mytextview.setVisibility (View.VISIBIE) ;
for (int i = 1; i < myList.size(); i++) {
mytextview.append("\n"+ "[" + Integer.toString(i) + "] "+ mylist.get(i).getName()):

myposbutton.setOnClickListener((view) —-» {
Intent myposintent = new Intent(MainActivity.this,PositionActivity.class );
startActivity(myposintent);

bz

myenvbutton.setOnClickListener((view) - {
Intent myenvintent = new Intent(MainActivity.this,EnvironmentActivity.class );
startActivity(myenvintent);

Nz

mymotbutton.setOnClickListener (new View.OnClickListener() {
public void onClick(View view) {
Intent mymotintent = new Intent(MainActivity.this, MotionActivity.class )]
startActivity(mymotintent);

h:
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package com.tekom.home.senscrapp;

+import ...

public class Moticnkctiwvity extends REpplompathActivity implements SensorEventlListener |
private SensorManager mSensorManager;
private Senscr myaccel;
private TextView myxtextview;
private TextView myytextview:
private TextView myztextview:
@0verride
protected void onCreate (Bundle savedInstanceState) |
super.cnCreate (savedInstanceState) ;

setCnntentView{R.laynut.activity_motianj.' And then MOdlfy the

mSensorManager = (SenscrManager) getSystemService (Context.SENSOR SERVICE) ;

myaccel = mSensorManager.getDefaultSensor(Sensor.TYPE ACCELEROMETER) ; MOtlonACt|V|ty Java flle

myxtextview = (TextView) findViewById(R.id. textView3);
myytextview = (TextView) findViewById (R.id. textViewd);
myztextview = (TextView)findViewById(R.id. textView5):

}

public woid onSenscrlChanged(3enscrEvent event) |
myxtextview.setText (Float. toString(event.values[0]));
myytextview.setText (Float. toString(event.values[1]})):
myztextview.setText (Float. toString(event.values[2]));

}

go

public final woid onBccuracyChanged(Sensor sensor, int accuracy) |

A/ Do something nere 11 Sensor accuracy changes.

ride

}
@EOverride
protected wvoid onBesume () {
4/ Register a listener for the sensor.

super.onResume () ;

mSensorManager.registerlistener (Motionketivity.this, myaccel, SensorManager. SENSOR DELAY NORMAL) ;
}
@O
protected wvoid onPause() |

/4 Be sure to unregister the sensor when the activity panses.

rride

super.onPause () ;
mSensorManager.unregisterlistener (Motionfctivity. this) ;

( ! ®
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SensorApp

Available Sensors:
[1] AK8963

[2] Orientation
[3] BMP180
[4]1S5L29028
[5]1S5L2%9028

[6] LBGD20

[71 BMP180

[8] Gravity

[9] Linear Acceleration
[10] AMD

[11] RMD

[12] vMD

[13] Rotation Vector

POSITION SENSOR

ENVIRONMENT SENSOR

MOTION SENSOR

Hd B 12%

754 O M B

SensorApp

Accelerometer Sensor
0.0078369140625
0.29027099609375

8.308190917968751

He B 13%

24 March 2023
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Best Practices for Accessing and Using Sensors

1. Verify sensors before you use them

2. Unregister sensor listeners when the sensor activity pauses
3. Choose sensor delays carefully
4

Don’t block the onSensorChanged() method

Sensor data can change at a high rate, which means the system may call the
onSensorChanged(SensorEvent) method quite often. As a best practice, you
should do as little as possible within the onSensorChanged(SensorEvent)
method so you don't block it.

5. Don't test your code on the emulator

® o
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Permissions for accessing Location:

To run our GPS Location Manager application, we need to provide the permissions given below.
ACCESS_FINE_LOCATION: This permission will give the application access to the GPS location
coordinates.

INTERNET: This permission will allow the application to use the Internet. Add the lines of code
below to your Android manifest file

—n i o
I I F =

<uses-permission android:name="android.permission.INTERNET
<uses-permission android:name="android.permission.RCCESS FINE LOCATION" />

Slide 44
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Working with the java file

Implement a LocationListener and make a global object for the LocationManager and implement
all the unimplemented methods

puklic class MainBctivity extends Rctivity implements LocationListener {

private LocationManager locationManager;

We will need to call the method requestLocationUpdates to get the current location as it’s
updated by the user.

locationManager = (LocationManager) getSystemService (Context.LOCATICN SERVICE);
locationManager.requestlocationUpdates | LocationManager.GPS PROVIDER,

2000,
10, this);

The parameters of this function are as follows:

provider the name of the provider with which we would like to regiser.

minTime minimum time interval between location updates (in milliseconds).

minDistance minimum distance between location updates (in meters).

listener a LocationListener whose onLocationChanged(Location) method will be called for each location update.

O
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[
Use the below code to print the location.
Edverride
puklic woid onlLocationChanged (Location location)
String msg = "New Latitude: " + location.getLatitude()
+ "New Longitude: " + location.getLongitude();
Toast.makeText (getBaseContext (), msg, Toast.LENGTH LONG).show();
But what if the GPS is not enabled?
We can handle this event in the onProviderDisabled function. We need to redirect our
application to the Location settings of the device if the GPS has been disabled.
@overrids
public wvoid onProviderDisakled(String provider) {
Intent intent = new Intent[Settings.RETIDN_;DCRTIDN_SDURCE_SETTINES};
starthectivity(intent);
Toast.makeText (getBaseContext (), "Gps i=s turned off!! ",
Toast.LENGTH SHORT) .show();
[ o
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1Nport anarold.wWlager.ralTlexc;
import android.widget.Toast:

public class MainlBctivity extends Activity implements Locationlistener {

}

private LocationManager locationManager;

EFlverrids
protected wvoid onCreate (Bundle savedInstanceState) {

super.onCreate (savedInstanceState) ;
gsetContentView (R.layout.activity main};

locationManager = (LocationManager) getSystemService (Context.LOCATION SERVICE);

locationManager.regquestlocationUpdates (LocationManager.GP5 FROVIDER,
2000, 1, this):

}

ECverrids
public wvoid onlocationChanged (Location location) {

S5tring msg = "New Latitude: " + location.getLatitude()
+ "New Longitude: " 4+ location.getLongitude():

Toast.makeText (getBaseContext (), msg, Toast.LENGTH LONG) .show():
}

Flverrids
public void onProviderDisabled (S5tring provider) {

Intent intent = new Intent (Settings.ACTION LOCATICN SCOURCE SETTINGS):
starthctivity(intent) ;
Toast .makeText (getBaseContext (), "Gps is turned off!! ",
Toast.LENGTH_ SHORT) .show () ;
}

ECverrids
public void onProviderEnabled (String provider) {

Toast.makeText (getBaseContext (), "Gps i=s turned on!! ",
Toast.LENGTH_ SHORT) .show () ;
}
Edverrids

public void onStatusChanged (String provider, int status, Bundle extras) {

TOD uto-generated method stub

} O
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5554;jellypean_WVGA_Nexus_S_API

5554;jellybean WVGA_Nexus_S_API Extended controls .

Q@ Locstion MyGPSApplication

I I Latitud
MyGPSApplication . ® oecimai e
o Sexagesimal
# Battery Longitude : b
e | o1 Latitude B7.1
-_— Y. Phone
Altitude (meters)
Longitude © Directional pac 20 Longitude -121.0
& Fingerprint SEND
) GPS data playback
ﬂ Se
Delay (sec) Latitude Longitude Elevation Name Description
0 -
> Speed 2X LOAD GPX/KML

NEW LOCATION FOUND!!
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