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Project Title Electrocardiogram Monitor

Student Mr. Chinnaphan Truktrong 1D.55010287
Mr. Nopparuyj Akarapirmand [D.55010611
Degree Bachelor of Engineering
Program Electronics Engineering
Year 2015
Thesis Advisor Asst. Prof. Prapakorn  Suwanna
Abstact

Electrocardiogram Monitor (ECG) is used for detecting a variation of electricity
from movement of heart’s muscle. In this project we decide to build a 3-lead
Electrocardiogram menitor which receive signal from electrode. Electrodes are placed
on standard points of human body. When electrode senerates signal, signal will be
amplified by amplified circuit and send to Analog to Digital circuit on microcontroller.
Then microcontroller will send signal by Bluetooth to display on an application in
Android phone. The ‘purpose of this project is to make a portable instrument for
convenient and real-time monitoring. For instance, when the patient has displace to

other place.
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vsmuuengiunadala (nvoluntary control) fiBeyuednisuandnuazidunge 1Foni
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2.2.1 Pulmonary circulation
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Yo tiafuidanuninduidg Left atrium w19 Pulmonary vein

2.2.2 Systemic circulation
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Right ventricle naly

2.2.3 Portal circulation
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Sinoatrial Node
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ight Atriu: / . Left Bundle
REE}' i 7 7 i Branch (LBB)
Atrioventricular Node Left Posterior
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Right Ventricle |

Purkinje Fibers
(PF)
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DEPOLARIZATION ; REPOLARIZATION
Positive ions (Na flgwing into Positive tons (K} flowing out from
the depolanizing celis maka the tepolanting cells make &,

{outside the ceils) more negative {outside the celis) mome postive
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J dv 3 ld 1 a = d‘ & =
UningmialanilumaalwfanudniloAussiuiinisavuivasluwad fany
Aunumslili asvibiinduniseesnssualwihlvadiuanwaduisluddneadnile
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a A a wo d
(n) uammisiiaAaY P () LanIN1si5uAUAGY QRS Complex

& = |
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ANDROID FLOWCHART
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3.1.7 1935AUANMSUSEIUUALABST (Battery Charging Control)
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2.2.2 uaaﬂém._\_m_mjﬁmdrEM@aﬁ@d3Fw&uaamjgﬁsmeaggmdmuﬁmuaﬂn 50 @59 271N

pdulni1la (Instrumentation Amplifier and 50 Hertz Noise Reject from
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3.2.6 29sUszananadynnuadulnihiala (ECG Signal Processing)
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3.3 NISAUIN
3.3.1 m3fmwnusnsesrenwuesludurenaiasdygranauliihle
3.3.1.1 29935venedya Uy NON-Inverting Amplifier
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3.3.2.2 1ATVUUFYYIN WUU Inverting Amplifier
INFATINTINTVYYIRTVE A Y IuLUUNT LA

R
4, =—E£ (3.3)
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3.3.5 2995071ASUNAIU
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3.3.7 2masUssnanadundulnivhla (ECo Signal Processing)

Tudanveanasyszuranadyyruadulniailelursasild Microcontroller
STM32F411E-disco 1uuesn microcontroller #n L%%gﬂﬁﬁ Analog to Digital convertor 1y
dnlszneume Julunldiduduvadyyrundulniifile an dygraeuden Tudy
#dmen daumiluieiuns isolate dygios uas Waldmmnsorhludeieldineiu mssl

nasinaludureinisesnturians Modulation Sysyiaeundon Fediaaelsunuinni



UN9 4

ASNISNAEDULAZNANISIAEa U

4.1 wmaaugﬂﬂﬁulwﬁ'lﬁ'ﬁ% (Wave shaping in EKG Simulation)
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4.2 nAFaUNIsVBIEEMTUIATEWaTIR (Gain Test for Instrument Amplifier

Circuit)
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4.2.1 MAABUDATINIVEILVDINITVLIUHAAN2 (Gain test of Differential Amplifier

Circuit)

DS0-X 20024, MYS2166576. Wed Oct 28 21:0342 2015
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4.2.2 AFIUINTIV1EURINITVL WAL (Gain test of Amplifier Circuit)

DS0-X 20024, MY52168576: Wed Oct 26 21:17.08 2015
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4.3 edaudIMIiNdnRYyINLAUAUDYRINRINIBIMIARAUANNE (Reject
Band Test of Reject Band Filter Circuit)
denaasshdygrannuiiiuandaiy sewine 20 Hz - 200Hz VIALTIRY 5Vpp

ndeudiiduwmeasidauauaud 50Hz udrinALssfuivmIoenyes1a9s @wsathan

[
Ve

MANTIARARIANNFUANUTTEWINBRTINSATRRUALT L AT

The relationship between Reject(dB) and Frequency(Hz)

150 200

VO/Vi (dB)

-20
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4.4  nAFUNRIAWANNITUSEY WUALADS (NIMH Battery Charge Controller Test)
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a7

Time (minutes)

Battery Voltage (V)

Battery Charge Current (A)

5 5.03 0.32
10 5.17 0.317
15 5419 0.312
20 522 0.311
25 527 0.31
30 53 0.311
35 533 0.31
40 838 0.31
45 5.4 (.309
50 542 0.309
35 5.42 0.308
60 542 0.308
65 5.44 0.308
70 544 0.308
75 5.45 0.308
80 546 0.308
85 5.47 0.308
90 548 0.308
95 5.49 0.308
100 53 0.308
105 5.9 0.288
110 5.5 0.284
115 551 0.276
120 551 0.276
125 552 0.276
130 555 0.276
140 538 0




Current (A)

Voltage (V)

5.6

55

53

52

5
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02

0.15

0.05

48

Relationship between Vb(V) vs Time(mins)

—e— Voltage Battery

20 40 60 80 100 120 140 160
Time (mins)

JUMN 4.8 nsmuaninudunus sEmIneus LU RS fuLan

Relationship between Ic(A) vs Time(mins)

—e— Charge Current

20 a0 60 80 100 120 140 160
Time (mins)
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4.5

Test)

4.5.1 wmamﬁalﬁlﬁag’luam'wtﬂﬁmuwﬁ (Vin = 12Volts)

NAFIUAMENUATIRTNMATUNG s LU Sae(Wireless Receiver Circuit

I~ o o = 1A ¢
A1579N 4.2 Nﬁﬂ'ﬁ%ﬂaa@ﬂqﬂ?‘UWﬁ\NqusLuaﬂ'ng‘luiﬂwaﬂ ey hJﬂJﬂ'ﬁL'ﬁ'I‘ﬁLLuu%

49

Test Coil Dimension (cm) | Size (AWG) | Tum | L (uH)

Transmission Coil

Specification 10x10 20 14 47.5

Receiving Coil

Specification Dimension (cm) | Size (AWG) /| Turn. | L (uH). {«Noload Voltage (V)
Test Coil 1 8x8 18 21 79 156
Test Coil 2 8x8 20 15 41.87 10.35
Test Coil 3 8x8 20 25 109.4 1:4:3
Test Coil 4 8x8 22 21 85.4 14.34
Test Coil 5 9x9 20 175 45,7 11.78
Test Coil 6 9%9 20 25 | 118.02 18.7
Test Coil 7 9x9 20 30 168 23.3
Test Coil 8 9x9 22 25 1114334 22
Test Coil 9 10x10 22 16 70.49 13.05

M54 4.3 HANIINARBINIATUTDIYRRIAVIAEBUT 1 Winann1e o anterlSisleuuud

Test'Coil 1
Impedance (@) Voltage (V) Current (mA)
1000 4.33 q
500 4.02 8
300 383 13
200 3.68 19
100 3.326 26
50 276 56
10 1.12 113
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Test Coil 2
Impedance (Q) Voltage (V) Current (mA)
1000 3.11 3
500 2.688 55
300 2537 9
200 2427 12
100 2.245 23
50 1.976 40
10 0.998 100

= w = a!I ; v <
A9 4.5 NENTSVIARDINIATULENTRARIANAZDUN 3 7 Wan#19e) 1t ﬁm’az‘l‘srﬂmuw

Test Coil 3 .
Impedance (Q) Voltage (V) Current (mA)
1000 4.95 5

500 4.57 10

300 4.15 14

200 41 21

100 3.6 17

50 2.76 55

10 0.994 100

A3190 4.6 NANSNARBNNIASUTBIIRAVARDUT 4 Nlvand ey ardanazlSislouuud

Test Coil 4
Impedance (Q) Voltage (V) Current (mA)

1000 395 4

500 3.65 T8

300 3.36 11

200 3.14 16

100 2.967 30

50 237 a7

10 0.932 94

50
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Test Coil 5
Impedance (Q) Voltage (V) Current (mA)
1000 3.397 3
500 3139 6
300 2973 10
200 2.85 15
100 2.65 2T
50 2:387 a3
10 123 124

Hl 73 J ) 1 8/ g
A9 4.8 HANTNAADINIATUTIDLUNIANAADUN 6 Nnanae  an1agliislauuud

Test Coil 6
Impedance (Q) Voltage (V) Current (mA)
1000 545 6
500 507 10
300 4.83 16
200 461 23
100 4.02 a1
50 3.176 65
10 1.116 112

o @ P J ' ) i
A15199 4.9 NANTNAABINIATUVDWAIANAABUN 7 Ainansneq o @n1gldisTouuud

Test Coil'd

Impedance (@)

Voltage (V)

Current (mA)

1000 ) 7
500 6.76 14
300 6.42 22
200 6.05 31
100 5.11 52
50 3.82 77
10 1.211 122

51
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A5190 4.10 HAN1SNARBINIASUYDIRAANARBUR 8 ilvande o anmelSisTauuud

Test Coil 8
Impedance (Q) Voltage (V) Current (mA)
1000 6.44 6
500 6 12
300 5.4 20
200 541 28
100 4.6 a7
50 355 72
10 1.179 118

= ) o T ' o &
A9199 4.11 HaN1SNAGDINIATULAIVAAIANAFDUN 9 mﬁaﬂm"lﬁﬂ tu ﬂm?ﬂ‘iﬁimmu%

Output voltage (V)
O R N W oy N 00 W

Test Coil 9
Impedance (Q) Voltage (V) Current (mA)
1000 408 4
500 3.8 8
300 3.62 12
200 3.502 18
100 3.197 33
50 2.70% 55
10 1.175 118

Relationship between Output Voltage and Resistive Load

3333

1000

508 500

300 200 100

Load (Ohmj)

50

—Test Coil 1
e Test Coil 2
s Test Coil 3
= Test Coil 4
e Tast Coil 5
e Test Coil 6
e Test Coil 7

e Test Coil 8

JUT 4.10 nymluansanuduius sewine ussiuiuanudiuniuy finiseen vesunannuday
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4.5.2 maauLﬁaag’lmmumﬂsﬁuuwﬁ (Vin = 25 Volts)

A19797 4.12 wansnaasinadundauluannelldlvan o aneslouuud
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Dimension Size
Test Coil (cm) (AWG) | Tum | L (uH)
Transmission Coil
Specification 10x10 20 14 47.5
Receiving Coil Dimension Size Resonance Voltage
Specification (cm) (AWG) | Tum | L(uH) [ Capacitor (nF) | (V) Current(A)
Test Coil 1 8x8 18 21 79 81 184 23
Test Coil 2 8x8 20 15 41.87 159 120 1.8
Test Coil 3 8x8 20 25 109.4 59 208 1.74
Test Coil 4 8x8 22 21 854 81 165 1.9
Test Coil 5 9x9 20 15 as.7 156 130 2
Test Coil 6 9%x9 20 25 118.02 66 173 2.07
Test Coil 7 9x9 20 30 168 44 2453 2.07
Test Coil 8 9x9 27 25 143 .34 52 240 243
Test Coil 9 10x10 22 16 70.49 1127 125 2.08

A5199 4.13 WANTNAABINIASUVEIUARIANARDUT 1 Mivanrien o anmuisleuuud

Test Coild.
Impedance (@) VoLtagé (V) Current (4)

1000 113 1.54
500 85 1.29
300 64 1.28
200 50 0.95
100 30 0.69

50 16 0.47

10 3.8 0.28
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Test Coil 2

Impedance (@)

Voltage (V)

Current (A)

1000 914 1.46
500 58.2 1.09
300 45.9 0.89
200 28.26 0.89
100 16.25 0.64
50 16.25 0.45
10 a 0.25

A15190 4.15 Han15VARBINIASUTBNaIANAREUT 3 Tilranmiag o anTzslouuud

Test Coil 3
Impedance (Q) Voltage (V) Current (A)

1000 105.4 1
500 79.5 0.94
300 57 0.77
200 423 0.64
100 2L 0.45

50 nzid 0.33

10 2.85 0.21

3197 4.16 nanInAaBINASULBRaIAVAARUT 4 Nvand1e o anmeisleuuud

Test Coil 4
Impedance () Voltage (V) Current (A)

1000 1035 1.27
500 71 0.91
300 50.8 0.71
200 38 0.58
100 21.73 0.41

50 11.93 0.3

10 275 0.19
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Test Coil 5
Impedance () Voltage (V) Current (A)

1000 95.7 1.55
500 7T 1.55
300 62.3 1.2
200 50.2 1.04
100 31.06 0.74

50 19 0.57

10 4.56 0.3

=1 ) = = 1 &
A3 4.18 NANISVIAADINIATULVBIUVAAIANAFBUN 6 NINAAAIIY 1 AN IBIULS

Test Coit 6
Impedance (Q) Voltage (V) Current (A)

1000 108.3 1.44
500 81.5 P22
300 SR 0.98
200 a5 0.81
100 26.05 0.57

50 14.34 0.42

10 er 0.27

A15199 4.19 wamsvAaaINNASULeRaAVAAEU 7 Alandaq a anmzisleuuud

Test Coil 7
Impedance (Q) Voltage (V) Current (A)

1000 122 1.211
500 77 3.82
300 52 511
200 31 6.05
100 22 6.42

50 14 6.76

10 7 T3
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Test Coil 8
Impedance (Q) Voltage (V) Current (A)

1000 117.7 1.38
500 79.8 1.04
300 555 0.8

200 40 0.65
100 Lol 0.45

50 12.3 0.34

10 3.18 0.26

A58 4.21 HANISVARBINIATUTBIRAINAHDUT 9 TIlvaneI o dannazisleuuus

Test Coil9
Impedance (@) Voltage (V) Current (A)

1000 90.5 1.6

500 738 14

300 60.8 T4
200 49.2 1.1

100 35 0.91
50 22:35 0.81

10 5.63 0.46
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Relationship between Voltage and Resistive Load

140 —Test Coil 4
120 e Test Coil 5
100 e Test Coil 6
Z W e Test Coil 7
oo f;

:g 60 e Test Coil 8
= - = Tost Coil 9
e Test Coil 1

20
w—Tost Coil 2

0

= Test Coil 3
1000 500 300 200 100 50 10

Impedance (Q}
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Programmer's Notepad - AndroidManifest

<?xml version="1.8" encoding="utf-8"2?>

<manifest xmlns:android="http://schemas.android.com/apk/res/android"
package="app.spongekung.ecgmonitor"
android:versionCode="1"
android:versionName="1.8" >

<uses-sdk
android:minSdkVersion="8"
android:targetSdkVversion="17" />

<uses-permission android:name="android.permission.BLUETOOTH_ADMIN" />
<uses-permission android:name="android.permission.BLUETOOTH" />

<application

android:allowBackup="true"
android:icon="@drawable/launcher2"
android:label="@string/app_name"
android:theme="@style/AppTheme" >
<activity

android:name="Main"

android:label="@string/app_name" >

<intent-filter>

<action android:name="android.intent.action.MAIN" />

<category android:name="android.intent.category.LAUNCHER" />
</intent-filters>
<factivity>
<activity android:name="SelectDevice"></activitys
</application>

</manifest>

Page 1, 4/5/2559 - 17:43:10



Programmer's Notepad - mainlayout

<RelativelLayout xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/tools"
xmlns:app="http://schemas.android.com/apk/res-auto"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:focusable="true"
android:focusableInTouchMode="true"
tools:context=".Main"»
<requestFocus />

<com.jjoe64.graphview.GraphView
android:layout_width="match_parent"
android:layout_height="28@dip"
android:id="@+id/graph"
android:layout_alignParentBottom="true"
android:layout_alignParentLeft="true"
android:layout_alignParentStart="true"
android:layout_below="@+id/linearLayout1"
android:background="@drawable/background” />

<LinearlLayout
android:id="@+id/linearLayout1"”
android:layout_width="match_parent"
android:layout_height="4edp"
android:layout_alignParentTop="true"
android:background="#4406060860"
android:gravity="center_vertical"
android:weightSum="1">

<TextView
android:id="@+id/tvStatus"
android:layout_width="wrap_content”
android:layout_height="wrap_content"
android:layout_margin="1@dp"
android:text="@string/status_not connect"
android:textColor="#FFFFFF"
android:textSize="18sp"
android:textStyle="bold"
android:layout_weight="1.02" /»

<LinearLayout
android:orientation="horizontal"
android:layout_width="wrap_content"
android:layout_height="match_parent"”
android:weightSum="1">

<Button
android:id="@+id/btnStart"
android:layout_width="16@dp"
android:layout_height="match_parent”
android:text="@string/start" />

<Button
android:id="@+id/btnToggle"
android:layout_width="106dp"
android:layout_height="match_parent"
android:text="@string/pause”

Page 1, 4/5/2559 - 17:38:28



Programmer's Notepad - mainlayout

android:
android:
android:
android:
android:

<Button
android:
android:
android:
android:
android:
android:
android:
</LinearlLayout>

</LinearlLayout>

</Relativelayout>

layout_marginRight="2@dp"
layout_marginEnd="117dp"
layout_alignBottom="@+id/linearLayout1"”
layout_alignParentRight="true"
layout_alignParentEnd="true" />

id="@+id/btnPair"
layout_width="1@@dp"
layout_height="match_parent”
text="@string/pair"
layout_alignParentTop="true"
layout_alignParentRight="true"
layout_alignParentEnd="true" /»

Page 2, 4/5/2559 - 17:38:28



Programmer's Notepad - Main

package app.spongekung.ecgmonitor;

import android.content.pm.ActivityInfo;
import android.graphics.Color;

import android.os.Bundle;

import android.os.Handler;

import android.os.Message;

import android.app.Activity;

import android.bluetooth.BluetoothAdapter;
import android.bluetooth.BluetoothDevice;
import android.content.Intent;

import android.util.log;

import android.view.View;

import android.view.View.OnClickListener;
import android.widget.Button;

import android.widget.TextView;

import android.widget.Toast;

import com.jjoe64.graphview.GraphView;

import com.jjoe64.graphview.helper.StaticLabelsFormatter;
import com.jjoe64.graphview.series.DataPoint;

import com.jjoe64.graphview.series.LineGraphSeries;

public class Main extends Activity {
private static final String TAG = "BluetoothSimple";

public static final int MESSAGE_STATE_CHANGE = 1;
public static final int MESSAGE_READ = 2;

public static final int MESSAGE_WRITE = 3;

public static final int MESSAGE_DEVICE_NAME = 4;
public static final int MESSAGE_TOAST = 5;

public static final String DEVICE_NAME = "device name";
public static fipal String TOAST = "toast";

private static final int REQUEST_CONNECT_DEVICE_SECURE = 1;
private static final int REQUEST_CONNECT_DEVICE_INSECURE =
private static final int REQUEST_ENABLE_BT = 3;

private int LastX = 8;

private int blueData;

private Button btnPair, btnStart, btnToggle;

private boolean Toggle, start;

private GraphView graph;

23

LineGraphSeries<DataPoint> signal = new LineGraphSeries<DataPoint>();
TextView tvStatus;

String mConnectedDeviceName = null;
BluetoothAdapter mBluetoothAdapter = null;
BluetoothService mChatService = null;
Handler mHandler3 = new Handler();
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boolean isConnected = false;

public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.main);
this.setRequestedOrientation(ActivityInfo.
SCREEN_ORIENTATION_LANDSCAPE);
Log.e(TAG, "+++ ON CREATE +++");

mBluetoothAdapter = BluetoothAdapter.getDefaultAdapter();
if (mBluetoothAdapter == null) {

Toast.makeText(Main.this, "Bluetooth is not available", Toast.
LENGTH_SHORT) .show();

finish();
}
}
public void onStart() {
super.onStart();

if (!mBluetoothAdapter.isEnabled()) {
Intent enableIntent = new Intent(BluetoothAdapter.
ACTION_REQUEST_ ENABLE);
startActivityForResult(enableIntent, REQUEST_ENABLE_BT);

} else {
if (mChatService == null)
setupChat();
setupGraph();
}

3

public synchronized void onResume() {
super.onResume();
if (mChatService != null) {
if (mChatService.getState() == BluetoothService.STATE_NONE) {
mChatService.start();

}
}

public void setupChat() {

Log.e(TAG, "setupChat");
Toggle = true;
start = false;
tvStatus = (TextView)findViewById(R.id.tvStatus);
btnStart = (Button) findViewById(R.id.btnStart);
btnStart.setOnClickListener(new OnClickListener() {

@0Override

public void onClick(View v) {

if(start){
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pressStop();
Yelse{

pressStart();
}

¥
s

btnToggle = (Button) findViewById(R.id.btnToggle);
btnToggle.setEnabled(false);
btnToggle.setOnClickListener(new OnClickListener() {

@0verride
public void onClick(View v) {
if(Toggle){
pressPause();
Yelse{
pressResume();
}
}

s

btnPair = (Button)findViewById(R.id.btnPair);
btnPair.setOnClickListener(new OnClickListener() {
public void onClick(View v) {
if (!isConnected) {
Intent serverIntent = new Intent(Main.this, SelectDevice.
class);
startActivityForResult(serverIntent,
REQUEST_CONNECT_DEVICE_SECURE);
} else {
mChatService.stop();
mChatService = new BluetoothService(Main.this, mHandlerl);
isConnected = false;

}
})s

mChatService = new BluetoothService(Main.this, mHandler1);

}

public void setupGraph() {
Log.e(TAG, "SetupGraph");
graph = (GraphView) findViewById(R.id.graph);
signal.setThickness(8);
signal.setColor(Color.GREEN);

graph.getGridLabelRenderer().setHorizontalLabelsColor(Color.wHITE);
graph.getGridLabelRenderer().setVerticalLabelsColor(Color.WHITE);
graph.getGridLabelRenderer().setGridColoP(Color.wHITE);
graph.getGridLabelRenderer().reloadStyles();

// set manual X bounds
graph.getViewport().setXAxisBoundsManual(true);
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graph.getViewport().setMinX(-100); // set the min value of the
viewport of x-axis

graph.getViewport().setMaxX(180); // set the max value of the
viewport of x-axis

graph.getViewport().setScrollable(true);

// set manual Y bounds

graph.getViewport().setYAxisBoundsManual(true);

graph.getViewport().setMinY(@); // set the min value of the
viewport of y-axis

graph.getViewport().setMaxy(260); // set the max value of the
viewport of y-axis

StaticlabelsFormatter staticlLabelsFormatter = new
StaticlabelsFormatter(graph);
staticLabelsFormatter.setHorizontallLabels(new String[]{"e","30","68",
"98", "128"}); //set label X-axis
staticLabelsFormatter.setVerticallLabels(new String[]{"-1", "e", "1"
}); //set label Y-axis

graph.getGridLabelRenderer().setlLabelFormatter(staticLabelsFormatter);

}

public void pressStart(){
Log.e(TAG, "ClickStart");
start = true;
btnStart.setText(R.string.Text_stop);
pressResume();
graph.addSeries(signal);
btnToggle.setEnabled(true);

}

public void pressStop(){
Log.e(TAG, "ClickStop");
start = false;
btnStart.setText(R.string.Text_start);
graph.removeSeries(signal);
btnToggle.setEnabled(false);

}

public void pressPause(){
Log.e(TAG, "ClickResume");
btnToggle.setText(R.string.Text_Resume);
Toggle = false;

1

public void pressResume(){
Log.e(TAG, "ClickPause");
btnToggle.setText(R.string.Text_Pause);
Toggle = true;
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public void onDestroy() {
super.onDestroy();
Log.e(TAG, “"close");
if (mChatService != null)
mChatService.stop();

i

public final void setStatus(String subTitle) {
tvStatus.setText(subTitle);

}

public final Handler mHandlerl = new Handler() {
public void handleMessage(Message msg) {
switch (msg.what) {
case MESSAGE_STATE_CHANGE:
Log.i(TAG, "MESSAGE_STATE CHANGE: ™ +msg.argl);
switch (msg.argl) {
case BluetoothService.STATE_CONNECTED:
setStatus("Status : Connected to " +
mConnectedDeviceName);
isConnected = true;
btnStart.setEnabled(true);
btnToggle.setEnabled(true);
btnPair.setText(R.string.Unpaired);
drawGraph();
break;
case BluetoothService.STATE_CONNECTING:
setStatus("Status : Connecting...");
isConnected = false;
break;
case BluetoothService.STATE_LISTEN:
case BluetoothService.STATE_NONE:
setStatus("Status : Not Connected");
btnStart.setEnabled(false);
btnToggle.setEnabled(false);
btnPair.setText(R.string.pair);
break;
}
break;
case MESSAGE_READ:
byte[] readBuf = (byte[]) msg.obj;
blueData = readBuf[@]; //translate byte to int
break;
case MESSAGE_DEVICE_NAME:
mConnectedDeviceName = msg.getData().getString(
DEVICE_NAME);
Toast.makeText(getApplicationContext(), "Connected to "
+ mConnectedDeviceName, Toast.LENGTH_SHORT).show
(OF
break;
case MESSAGE_TOAST:
Toast.makeText(getApplicationContext(), msg.getData().
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getString(TOAST),
Toast.LENGTH_SHORT).show();
break;

};

public void onActivityResult(int requestCode, int resultCode, Intent data
) 1
switch (requestCode) {
case REQUEST_CONNECT_DEVICE_SECURE:
if (resultCode == Activity.RESULT_OK)
connectDevice(data, true);
break;
case REQUEST_CONNECT_DEVICE_INSECURE:
if (resultCode == Activity.RESULT OK)
connectDevice(data, false);
break;
case REQUEST_ENABLE_BT:
if (resultCode == Activity.RESULT_OK) {
setupChat();
} else {
Toast.makeText(Main.this, "Bluetooth was not enabled.
Leaving Bluetooth Chat”, Toast.LENGTH_SHORT).show();
finish();
}

}

public void connectDevice(Intent data, boolean secure) {
String address = data.getExtras()
.getString(SelectDevice.EXTRA_DEVICE_ADDRESS);
BluetoothDevice device = mBluetoothAdapter.getRemoteDevice(address);
mChatService.connect(device, secure);

}

private void drawGraph() {
mHandler3.postDelayed(mRunnable, 32);
¥

Runnable mRunnable = new Runnable() {
private int i = @;
@override
public void run() {
signal.appendData(new DataPoint(LastX, blueData), true,101); //
DATA Send to Graph
LastX++;
if(i < 300){
mHandler3.postDelayed(this, 32);
}

};
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private void runThread() {
new Thread() {
public void run() {
while (true) {

runOnUiThread(new Runnable() {
@override
public void run() {
if(start) {
Log.d(TAG, "starting....");
if (Toggle) {
Log.d(TAG, "pause....");
if (signal != null) {
Log.d(TAG, "running....");
signal.appendData(new DataPoint(
LastX, blueData), true, 1@1); // DATA Send to Graph
LastX++;
¥

}
3
try {Thread.sleep(55);//set sampling
} catch (InterruptedException e) {
e.printStackTrace();
¥

}
}

}.start();
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