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VACHARAPOL EUAPOONVIRIYA : A SYSTEM DEVELOPMENT FOR CREATING
INDOOR FLOOR PLAN OF WALKING ROUTE USING VIDEO AND MOVEMENT
DATA. ADVISOR : DR. SAPRANGSIT MRUETUSATORN, 117 PP.

System development for creating indoor floor plans based on the actual
walking route of a person using an Android application on a smartphone working with
a PC-based application on a PC has been proposed. Via a smartphone, the Android
application is used for capturing indoor video and also obtaining various movement
data from many types of mobile sensors e.g. accelerometer, gyroscope, etc.,
however, except for GPS due to the possibility of signal blocking and insufficient
accuracy for the indoor purpose. Then all the collected data are sent to the PC to
analyze and process using the PC-Based application to detect the edge between the
floor and the wall from video and merge into a consolidated floor plan. In addition,
the collected movement data is calculated and estimate the actual walking distance
used for adjusting scale to correspond with the actual floor plan, which the

complete floor plan of actual walking route is finally generated.
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Fuweddirunduinliiuszndumiisen On Sensor Changed emglusantiuazyinnis
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Sensor.TYPE_STEP_DETECTOR ifieldlunisasadunisiaindanisialuzasiadlatis
uaz Sensor.TYPE_GYROSCOPE iteldlunisnsasdunisifieniintulussninenisidulu
e latng

Step Detector Whuduweslvaliisuldnuldsiaus Android OS Version 4.4 [11]
Tl TnefduwesiiBunsinusiuiuvenduwesnelunars fuwesusznauiuly
sULUUYeIgUnsaliiuwdsusi1 v sUszinanalagiimiléiann Accelerometer s
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dnduinmnidugesivhiiy ssuudufhmsienesitasuszananamsfnioslfun
A7l Step Detector dndusnifuazdud 1.0 whdwieunisuanliiugFenld
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miizqﬁumqLamﬂuﬁugmﬁ’]ﬁzyé’m%’mzwﬁwmqLﬂua&h\ﬁma wsgldlunig
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Yinziao Li; and Stanley T. Birchfield [13] Thausismslunisseyduveussuinsitunag
piRUsENRUBYRBNIINA LI INANEEuTEin T TneBuduiinswidureunaiungas Canny
Edge Detector wazynisusnduiidudulusuiunuusuiudluwuannudesnaniu
wagmsiaduiidueenainszuu wedauendruildlddureussninstuiuiunseeniy
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Linear Classifier - Intcn;;ny— Image
L Gradient Database
'
= structura

Single Canny Edga| | Robust } _.| Pruning Line VectcalLineSegments P s
Image . ‘_ Detaction Lm,.ﬁ: Fcttm-g I. _ S@gmm 7 Forzomal Line Sepments + -

'y Graph-based Segmentation | = o +

Selected Horizontal !
Detected Boundary = { Connect Line Segments *[jng Segments | Threshold |«

JUN 2.2 wunnn1svianuluauddeves Yinxiao way Stanley

HIDAANTDIANIZLEULLILBUNNYITBILA LU AU UNUAIUININDN 3 FLALND
WunsguduIdunuIuausIna1 UL EUNRUITEMINNUI AL UA WG TneA1nmTnge
3 galuann1sn (2.1) Town

1. Structure Score Winwauatunvhnsiasmdunwluundainnsusuugenis

v
oA

yhauflemdniinsasfuivainnauyfgiuiiiunmafuluamdieindauadiannnd
AN

2. Bottom Score iflevidulunuiunuuouiiduiivvesnmlnefidumaiiasses
fuuliiifimsdaduduuuunusidiglunisBusuindugaussrneiuiuung

3. Homogenous Score l¥mstungualunnlnefauyfgiuinfumaduiniug
Tugtanniian

dleldaniwiinite 3 efludniununiluauins 21 Toefl Q) Oth) wae dyh)
f® A1 Structure Score Bottom Score Wag Homogenous Score UBIUARZIEULUIUDY
AEIRU dau waw, wag w, Wuanhadnusazsdedasiihuinldwihfulagluenuidetay
AAUAAT W, WU 1.6 W, WAV 0.75 wag wy, Wiy 1.0 wadihluiwSeudieuan Threshold
dmsunnidulunm ielduadnslunisszyduiiiuiiunafuuenesnaindruvesiiums

wazdwe) la lnadieeavasnainsnuun 2.3

d)total(lh) = Ws(l)s(th) + Wb(l)b(lh)"'whd)h(th) (2.1)
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JUN 2.3 nadnsauideuad Yinxiao kae Stanley
NUITLRTANWULAAEAUAD A1UITOLENNUNIWAUDDNINNAIUDUVDININ LARIE
ANOYUTININABIIUIFEVRY Gillium Casas Barcelo [14] A5n15tud9AUILAd18AUITNS
294 Yinxiao Wag Stanley WAIZLANANNGIINTNUAUTOUAIEIDNITVBY Canny  Edge

Detector uadl¥nszuiun1s Hough Transform lumsnidunsinugun 2.4

JUN 2.4 dupseilaainnnsldnszuiunis Hough Transform
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I I | X
*Actl, Act3 drawmn
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Yos
k
Remove line "Actl, Act3, Y
frorm listH. Actd, ActS, Actb.
l listH & Yes Jcin the last point
|_ ‘;\ listv with the right corner
empty? By straight line.
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19U 9113989899 Wen Yuah Shih; Liang Yu Chen; and Kun Chan Lan [16] 4385909
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s AFlE1n Accelerometer thisnfugeatnanussusdiudaslusuiunuiesn
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1U98UD9 Jeen-Shing Wang Che-Wei Lin C.Yang; and Yu-Jen Ho [17] W
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TohvesgldnulagdTedunisiiuiuiigs nsiuiudule wagnisifivasdule laglansam

FENUAUAILIUN 2.8 waztlUIAT1etaguUiuuA19In Accelerometer MAnuluYa9

'iwdwmilﬁu’jwLﬁwzh\ﬂ,wuaﬂmilﬁumugﬂﬁ 29

Acceleration (g) Accoleration (g)

Acceleration (g)

o N A O
T

I Level walking

=]

Time samples

Time samples

Time samples

JUN 2.8 n5mMAlAa1n Accelerometer TunaiAUFULUUANY

6 - ;

af

2.\/\h_/\.MQ_/\~ ;

0F i . g
50 100 150



14

Push-off phase Heel-strike phase
N gl

,

LY

= Dynamic threshold

i
]
]
:
} “\A.| = Stance phase
=1 -
’ ‘ :

Stance phase Swing phase Stance phase

1
)
I
I
I
|
I

.
e wewnneg

Acceleraiong)
]
1
.

#

\-v—
k-

l ,

8pr-—
4

|

1

|

|

..
i
e

Y

8k
i
|

~.

’
’

2

‘."
€
54
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nMsMANsEINABITEE I BALI nMsTuiAureslfi udnnilasnsiu
nMsmnsgernamMaaulFiduiu lneszogmannfuiignssuiamaunsi 2 Tnefisiuau
finfie F1uuMIlaaInnIsiuiINsuvedldliinssiusmenuewsaldaunsaliiuiig
U Pedometer viaaunivlvuiiflusunsutiuing dnfusgezfntuausoTndiadessey
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Wi 0.413 dndumneene wagwiiu 0.415 duduwandga
ITELYNNTAU = 91UIUMAT X T2207 (2.2)
JPEYMNT = ATIUGIVOIELAY X ANANT (2.3)

4. mMyasuauRslueins

nuAEdmunsad L teaslusuusrluRudefwnlugd Wy nuideves
Hyojeong Shin; Yohan Chon; and Hojung Sha &3193¢UU Smart SLAM [19] Iaglguannns
489 Wi-fi Fingerprint fuiiuiwas Accelerometer waziiufiaddnagaslunisadaunuss 39
nann13ves Wi-fi Fingerprint ﬁ?uﬁamsmwé’ummmwaaé’mzymLﬁ@lﬂumsﬁwmmm
spupivesgUnsaliinsdeiiondu Access Point melusiaslumisszysumniaves
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o
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N9 Aditya Sankar; and Steven M.Seitz [20] WaruwoUnaLATuULENN SV
sxUUUURnig 10 ilevhmstedflenazifutoyauseneudug inluaaumudanielutu
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iielviszuvanmsaaisunuiawssthuldmuguil 2.11 Tounuddusuuuurestuinends
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5. 7894 Image Processing V1LNg3 U3
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msUszananavesnuidedduniufeadesiunsianisuar iinszideyanin
9nile fetuiaiunadianis image Processing dslumstiaseisuamifielddoyaluld
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ASEUIUANTMS Image Processing 131w 2 adasiifio nmsdumiduvou waznishum
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1. MSAUNFUTDULEUYDUABUSIUNLAINULANG19UDIATEWI 1Y 19809119908

Y

a oo o=

fafu Jaaeiliduauuanssldegsdmauindudurdetifivtsssninsaesdinesnain
fumdnnislunismidureviuiiaesusziande nsmiduveulaslfeyiussusunis uas
nsldeyiussusvassmugui 2.12

Bsduniduveunnanisnilafe 3501503 Canny Edge Detection [21]
Farhmdnnisvesmsdumiduveulngldeyiussusunissniunszuiunsdug Fadundey
manslduialiuazlunanssudse msduniduveu lngiiniswes Canny  Edge
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1.1 N13 Smooth ATWéY Gaussian Filter (Smoothing with Gaussian Filter)

Winvinnsandesununigluninmsa Noise
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1.2 NM3AIUIIAN Gradient (Gradient Calculation) Wievunuazfianig
Blsudieuludusely

1.3 mi‘ﬁ@mmﬂjmﬂ‘ﬁ'qmaaﬂ (Non-Maxima  Suppression) Tagagiinlidu
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1.4 M3fmuaeTauUs (Thresholding) wialdlunisnsesendureuiilyleduy
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]

%JL 1{‘% Second Derivative

JUN 2.12 sUSeuiieussrinansmiduveumeeyiussud unilsarauiussuduaed [22]

O

- - -

2. MSAUNLEUATIIBN15989 Hough Transform [23] anunsanidunsalaiiiesann
Hough Transform Wwagldlunisasiaaeudnuazveadulugiiuudieg W 1@uase 29na
38 LeulAwinag lng Hough Transform fvdnniseie nsdtaunisidunsawdeueglussuy

fAALUY Cartesian WAgs¥UUARALUU Polar mu3uel 2.13 uagthindnguaunsmuaunis
24

=b

rg =% * cos(0) + Yo ¥ sin(0) (2.4)
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1. CounterActivity.java wasalannantun15yinauradlusensaul Android

package com.starboardland.pedometer;
import java.io.File;

import java.io.FileNotFoundException;
import java.io.FileOutputStream;

import java.io.lOException;

import java.text.SimpleDateFormat;
import java.util.Date;

import java.util.GregorianCalendar;
import java.util.StringTokenizer;

import android.app.Activity;



import android.app.AlertDialog;

import android.content.Context;

import android.content.pm.Activitylnfo;

import android.hardware.;

import android.hardware.Camera.PreviewCallback;
import android.media.CamcorderProfile;

import android.media.MediaRecorder;

import android.media.MediaScannerConnection;
import android.os.Bundle;

import android.os.Environment;

import android.transition.Visibility;

import android.view.View;

import android.widget.Button;

import android.widget.FramelLayout;

import android.widget.TextView;

import android.widget.Toast;

public class CounterActivity extends Activity implements SensorEventListener {
private SensorManager sensorManager;
private TextView step,turn, distance, stepLength, gyro;
private Button pause;
boolean activityRunning;
private int stepCount = 0;
private File currentSavePath;
String newLineString = "\r\n";
SimpleDateFormat s = new SimpleDateFormat("yyyyMMdd-HHmmss");
StringBuffer sbStep, sbTurn;
private Camera mCamera;
private CameraPreview mPreview;
public static final int MEDIA TYPE VIDEO = 2;
final int LANDSCAPE_GYRO VALUE = 0;
final int PORTRAIT_GYRO VALUE = 1;
private boolean isRecording = false;

private MediaRecorder mMediaRecorder;
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private boolean isPause = false;

private File mVideo;

@Override

public void onCreate(Bundle savedinstanceState) {
super.onCreate(savedinstanceState);
setRequestedOrientation(ActivityInfo.SCREEN_ORIENTATION USER_LANDSCAPE);

setContentView(R.layout.main);

stepLength = (TextView) findViewByld(R.id.stepLength);
step = (TextView) findViewByld(R.id.step);

turn = (TextView) findViewByld(R.id.turn);

distance = (TextView) findViewByld(R.id.distance);

gyro = (TextView) findViewByld(R.id.gyro);

pause = (Button) findViewByld(R.id.pause);

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

sbStep = new StringBuffer();
sbTurn = new StringBuffer();

preparePreview();

@0Override
protected void onResume() {
super.onResume();

registerSensorServices();

* Button Events

public void onButtonStart(View view)
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registerSensorServices();

currentSavePath = new Fi

"/FPC/"+s.format(new Date()));

ernalStorageDirectory() +

// /storage/emulated
if (lcurrentSavePath

if(lcurrentS

onPause(View view)



unregisterSensorServices();

stopVideoRecord();

saveTurninformation();
saveStepInformation();

}

public void onButtonReset(View view)
resetValue();

}

public void onButtonHide(View view){

mPreview.setVisibility(Visibility. MODE_OUT);

/

* Sensors Registration & Un-registration

/

private void registerSensorServices() {

activityRunning = true;

Sensor stepDetector = sensorManager.getDefaultSensor(Sensor.
TYPE_STEP_DETECTOR);

Sensor gyro = sensorManager.getDefaultSensor(Sensor. TYPE_ GYROSCOPE);

if (stepDetector != null) {
sensorManager.registerlListener(this, stepDetector,Sensor
Manager.SENSOR_DELAY FASTEST);
}

if (gyro = null) {
sensorManager.registerListener(this, gyro,SensorManager.
SENSOR _DELAY FASTEST);
}

if (stepDetector == null || gyro == null) {
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Toast.makeText(this, "some sensors not
available!",Toast. LENGTH LONG).show();
}
}
private void unregisterSensorServices(}{
activityRunning = false;
Sensor stepDetector = sensorManager.getDefaultSensor
(Sensor.TYPE STEP DETECTORY);
Sensor gyro = sensorManager.getDefaultSensor(Sensor. TYPE_ GYROSCOPE);

if (stepDetector != null) {

sensorManager.unregisterListener(this, stepDetector);

if (gyro = null}

sensorManager.unregisterListener(this, gyro);

* Sensor Override Functions

@Override
public void onAccuracyChanged(Sensor sensor, int accuracy) { '}
@Override
public void onSensorChanged(SensorEvent event) {
if (activityRunning) {
iflevent.sensor.getType() == Sensor. TYPE_STEP_DETECTOR)
stepCount++;

step.setText(String.valueOf(stepCount)),

int walkdistance = Integer.parselnt(String.valueOf(stepLength.getText()))
*Integer.parselnt(String.valueOf(step.getText());



T

distance.setText(String.valueOf(walkdistance));
if (isRecording){
sbStep.append(stepCount);
sbStep.append(",");
sbStep.append(walkdistance);

(

(
sbStep.append(",");
sbStep.append(s.format(new Date());

(

sbStep.append(’||");

Jelse iflevent.sensor.getType() == Sensor.TYPE GYROSCOPE){
float threshold = 0;
try{
threshold = Float.parseFloat(String.valueOf
(gyro.getText());
} catch (NumberFormatException ex)

// do nothing

float minusThreshold = 0-threshold;
if (event.values[LANDSCAPE_GYRO_VALUE]<minusThreshold)X
turn.setText("RIGHT");

if (isRecording){
sbTurn.append("-1,");
sbTurn.append(s.format(new Date()));
sbTurn.append(’||");
}
Jelse if (event.values[LANDSCAPE _GYRO_VALUE]>threshold){
turn.setText("LEFT");

if (isRecording){
sbTurn.append("1,";
sbTurn.append(s.format(new Date()));
sbTurn.append(’||");






private void preparePreview(}

// Create an instance of Camera

}

mCamera = getCameralnstance();

// Create our Preview view and set it as the content of our activity.
mPreview = new CameraPreview(this, mCamera);

Framelayout preview = (Framelayout) findViewByld(R.id.myFrame);
preview.addView(mPreview);

System.out.printin('step:set preview object");

private void saveTurninformation(){

System.out.println(currentSavePath.getPath());
FileOutputStream fos,fosr;

StringTokenizer st;

// Save step information into file
File fTurn = new File(currentSavePath,"turn.txt");

File fTurnRaw = new File(currentSavePath,"turn_raw.txt");

StringBuffer sbt = new StringBuffer();
StringBuffer sbtr = new StringBuffer();

// Save turn information into file
try {
fos = new FileOutputStream(fTurn);
fosr = new FileOutputStream(fTurnRaw);

st = new StringTokenizer(sbTurn.toString(), "||");

// Get filter and revise information to easy to import by MATLAB's

dmlread function

read

sbt = filterTurninformation(sbTurn.toString());

// Put real information for backup and replace || with \r\n to easy to
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while (st.hasMoreTokens())
sbtr.append(st.nextToken());
sbtr.append(newLineString);

fos.write(sbt.toString().getBytes());
fosr.write(sbtr.toString().cetBytes();

fos.close();

fosr.close();

refreshMTPFile(fTurn);
refreshMTPFile(fTurnRaw);
} catch (FileNotFoundException e) {
e.printStackTrace();
} catch (IOException e) {
e.printStackTrace();

}

private void saveSteplnformation(){
System.out.println(currentSavePath.getPath());
FileOutputStream fos, fosr;

// Save step information into file
File fStep = new File(currentSavePath,"step.txt");

File fStepRaw = new File (currentSavePath,"step_raw.txt");

StringBuffer sbs = new StringBuffer(),
StringBuffer sbsr = new StringBuffer(),

StringTokenizer st = new StringTokenizer(sbStep.toString(), "||");
try {

fos = new FileOutputStream(fStep);
fosr = new FileOutputStream(fStepRaw);

80



function

}

// For filter and revise turn information and time from raw data to second count start from

// Get filter and revise information to easy to import by MATLAB's dmlread

sbs = filterStepInformation(sbStep.toString();

while (st.hasMoreTokens(X
sbsr.append(st.nextToken());

sbsr.append(newLineString);

fos.write(sbs.toString().getBytes());
fosr.write(sbsr.toString().getBytes());
fos.close();

fosr.close();

refreshMTPFile(fStep);

refreshMTPFile(fStepRaw);

} catch (FileNotFoundException e) { e.printStackTrace();
} catch (IOException e) {e.printStackTrace();

}

application recording

private StringBuffer filterTurninformation(String input){

StringBuffer result = new StringBuffer();

Date startTime = new Date();
String [Jprevious = {"",""};
StringTokenizer st = new StringTokenizer(input, "||");
while (st.hasMoreTokens()){
String [Iline = st.nextToken().split(",");
int h = Integer.parselnt(line[1].substring(9,11)),
int m = Integer.parselnt(line[1].substring(11,13));
int s = Integer.parselnt(line[1].substring(13,15));
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GregorianCalendar g = new GregorianCalendar(1,1,1,h,m,s);

if (line[0].compareTolgnoreCase("=")==0)
System.out.printin(h+""+m+""+s),

startTime = new Date(g.getTimelnMillis();

result.append('0,0");
result.append(System.lineSeparator());

Jelsef
Date compare = new Date(g.getTimelnMillis();

int diff = (int)(compare.getTime() - startTime.getTime()) / 1000;

if (Iline[0].equalsignoreCase(previous[0]))|

lline[1].equalslgnoreCase(previous[ 1)}

result.append(line[0]);
result.append(",”;

result.append(diff);
result.append(System.lineSeparator();

previous[0] = line[0];

previous[1] = line[1];

}
return result;
}
// For filter and revise step information and time from raw data to second count start from
application recording
private StringBuffer filterSteplnformation(String input){
StringBuffer result = new StringBuffer();
Date startTime = new Date()
String [Jprevious = {",","};
StringTokenizer st = new StringTokenizer(input, "||");
while (st.hasMoreTokensO)

String [Jline = st.nextToken().split(",");
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int h = Integer.parselnt(line[2].substring(9,11));
int m = Integer.parselnt(line[2].substring(11,13));
int s = Integer.parselnt(line[2].substring(13,15));

GregorianCalendar ¢ = new GregorianCalendar(1,1,1,h,m,s);

if (line[0].compareTolgnoreCase("'=")==0)
System.out.printin(h+""+m+""+s),

startTime = new Date(g.getTimelnMillis();

result.append('0,0,0");
result.append(System.lineSeparator();

Jelsef
Date compare = new Date(g.getTimelnMillis();

int diff = (int){compare.getTime() - startTime.getTime()) / 1000;

if (line[0].equalsignoreCase(previous[0])

|| Nine[1].equalslgnoreCase(previous[1])
|| Nine[2].equalslgnoreCase(previous[2]){

result.append(line[0]);

result.append(’,");

result.append(line[1]);

result.append(",";

result.append(diff);

result.append(System.lineSeparator())

previous[0] = line[0];
previous[1] = line[1];

previous([2] = line[2];

}

return result;
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* Camera Functions

public static Camera getCameralnstance(}
Camera ¢ = null;
try {
¢ = Camera.open(); // attempt to get a Camera instance
Camera.Parameters params = c.getParameters();
params.setRotation(90);
c.setParameters(params);
}
catch (Exception e){
// Camera is not available (in use or does not exist)
}
return c; // returns null if camera is unavailable
}
private boolean prepareVideoRecorder(}
mMediaRecorder = new MediaRecorder();
System.out.println("Step 1: Unlock and set camera to MediaRecorder");
mCamera.unlock();

mMediaRecorder.setCamera(mCamera);

System.out.println("Step 2: Set sources");
mMediaRecorder.setAudioSource(MediaRecorder.AudioSource. CAMCORDER);
mMediaRecorder.setVideoSource(MediaRecorder.VideoSource.CAMERA);
System.out.printin("Step 3: Set a CamcorderProfile (requires API Level 8 or higher)");
mMediaRecorder.setProfile(CamcorderProfile.get(CamcorderProfile. QUALITY _480P));

// Step 4: Set output file
mVideo = getOutputMediaFile(MEDIA TYPE VIDEO);
mMediaRecorder.setOutputFile(mVideo.toString();



}

// Step 5: Set the preview output
mMediaRecorder.setPreviewDisplay(mPreview.getHolder().getSurface());
System.out.printin("All camera setting before parepare");
// Step 6: Prepare configured MediaRecorder
try {

mMediaRecorder.prepare();
} catch (IllegalStateException e) {

e.printStackTrace();

releaseMediaRecorder();

return false;
} catch (IOException e) {

e.printStackTrace();

releaseMediaRecorder();

return false;
}

return true;

private void stopVideoRecord(){

}

if (isRecording){
// stop recording and release camera
mMediaRecorder.stop(); // stop the recording

releaseMediaRecorder(); // release the MediaRecorder object

mCamera.lock(); // take camera access back from MediaRecorder

refreshMTPFile(mVideo);
// inform the user that recording has stopped

isRecording = false;

private void startVideoRecord({

// initialize video camera
if (lisRecording && prepareVideoRecorder()) {
resetValue();
System.out.println("step:Prepare camera");
// Camera is available and unlocked, MediaRecorder is prepared,

// now you can start recording
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mMediaRecorder.start();
System.out.println('step:Sta
isRecording = true;
Yelse {
// prepare didn't work

releaseMediaRecorde

camera othe

amera = null
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2. CameraPreview.java 983alAafni1a1usuiy MyCameraSurfaceView.java Lile

#INSHAAINANISANSAINYDINA BIUUANSNIHNUUUN TN 9898 LUTHATL

package com.starboardland.pedometer;

import java.io.lOException;

import android.content.Context;

import android.hardware.Camera;

import android.util.Log;

import android.view.SurfaceHolder;

import android.view.SurfaceView;

public class CameraPreview extends SurfaceView implements SurfaceHolder.Callback {
private SurfaceHolder mHolder;

private Camera mCamera;

public CameraPreview(Context context, Camera camera) {
super(context);

mCamera = camera;

// Install a SurfaceHolder.Callback so we get notified when the underlying surface is created
and destroyed.

mHolder = getHolder();

mHolder.addCallback(this);

// deprecated setting, but required on Android versions prior to 3.0

mHolder.setType(SurfaceHolder.SURFACE_TYPE PUSH BUFFERS);

public void surfaceCreated(SurfaceHolder holder) {
// The Surface has been created, now tell the camera where to draw the preview.
try {
mCamera.setPreviewDisplay(holder);
mCamera.startPreview();
} catch (IOException e) {
e.printStackTrace();
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public void surfaceDestroyed(Surfa r) {3

public void surfaceChanged(Su format, int w, int h) {
// If your preview can cha those events here.
// Make sure to stop the eformatting it.
if (mHolder.getSurface

// preview surface ¢
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3. MyCameraSurfaceView.java 983alAnfvina1usiuiu CameraPreview.java 4ile

#INSHAAINANISANSAINYDINA BIUUANSNIHNUUUN TN 9898 LUTHATL

package com.starboardland.pedometer;
import java.io.lOException;

import android.content.Context;

import android.hardware.Camera;
import android.view.SurfaceHolder;

import android.view.SurfaceView;

public class MyCameraSurfaceView extends SurfaceView implements
SurfaceHolder.Callback {
private SurfaceHolder mHolder;
private Camera mCamera;
public MyCameraSurfaceView(Context context, Camera camera) {
super(context);

mCamera = camera;

// Install a SurfaceHolder.Callback so we get notified when the
// underlying surface is created and destroyed.

mHolder = getHolder()

mHolder.addCallback(this);

@Override
public void surfaceChanged(SurfaceHolder holder, int format, int weight,int height) {
// If your preview can change or rotate, take care of those events here.

// Make sure to stop the preview before resizing or reformatting it.

if (mHolder.getSurface() == null) {
// preview surface does not exist

return;
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// stop preview befo
try {
mCamer.
} catch (Exceptic
// ignc tent preview

e.pri

tStackTrace();

ace has been created, now tell the ¢

mCamera.setPreviewDisplay(holder);






92

yodalaalusunsuluadasiio MATLAB

. &, ) v o = 1% Y] a °
1. Main.m L‘lJua'JUIﬂﬂwaﬂsLUﬂqiﬂﬁgll']aNaL‘W@aiWQLLWUNQﬂqiL@u LAY NN

Harduursaruievinlilaaduszidaunazdignanisiininuiinlaanniy

%
% Get information from mobile for

% [] Video that will get images to use in floor plan's generate process

% [] Steps count with time for reference in process (from accelerometer)
% [] Turn detection information for reference in process (from gyroscope)

%

inputPath = strcat('C:\Users\vameso\Desktop\Present\Data\Complex\20150124-152022");
outputVideolmagePath = strcat(inputPath,out');

if exist(outputVideolmagePath,'dir') == 0

mkdir(outputVideolmagePath);
end
% Get video and convert into images and put into "Inputimages" folder
video2pic(strcat(inputPath,'\VID.mp4"),outputVideolmagePath, jpg);
% After capture image from video. function will create 'vid' folder and put
% all answer in it. So need to add 'vid' after path name

outputVideolmagePath = strcat(outputVideolmagePath,\vid');

%

% Start find floor boundaries and then find features and patterns of each

% picture

%
filelist = dir(fullfile(outputVideolmagePath,*.jpg"));
duration = length(filelist);

floorFeature = zeros(duration,1);

temp = zeros(duration,1);

for i=1:duration

floorFeature(i) = FindFeatures(outputVideolmagePath,strcat('\' filelist(i).name),inputPath);



temp(i) = floorFeature(i),

end

%
% Start floor plan generation process

% [] Get gyroscope data

% [] Get walking data

% [] Create floor plan from above information

%

% Get Accelerometer's activities while walking
stepRawData = dlmread(strcat(inputPath,\step.txt),,);
% Get gyroscope's activities while walking
turnRawData = dlmread(strcat(inputPath,\turn.txt"),,’;
% Declare array for step and turn data with the same size of array with
% video duration. These two will use with floorFeature
stepCount = zeros(duration,1);
stepDistance = zeros(duration,1);
turnData = zeros(duration,1);
%get second of step into floorinputArray. Not all floorinputArray will have
%step info
size = length(stepRawData);
for i=1:size(1)
%get second
second = stepRawData(i,3);
%put step info into the same row in second that get from step
if second > 0
if stepRawData(i,1) == 0
stepCount(second) = stepRawData(i-1,1);
stepDistance(second) = stepRawData(i-1,2);
else
stepCount(second) = stepRawData(i,1);
stepDistance(second) = stepRawData(i,2);
end
end
end

%fill in zero step in some second
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for i=length(stepCount):-1:2
if stepCount(i) ==
if stepCount(i-1) == 0 && -2 > 0
stepCount(i) = stepCount(i-2);
else
stepCount(i) = stepCount(i-1);
end
end
end
%calculate number of steps for each second because some second will go more
%than 1 step
for i=length(stepCount):-1:2
if stepCount(i) ~= 0 && stepCount(i-1) ~= 0
stepCount(i) = stepCount(i) - stepCount(i-1);
end
end
%get second of turn info into floorinputArray. Not all floorinputArray will
%have turn info
size = length(turnRawData);
if size > 1 && size ~= 2
for i=1:size(1)
%get second

second = turnRawData(i,2);

%put turn info into the same row in second that get
%from turn
if second > 0
turnData(second) = turnRawDatal(i,1);
end
end
end
% merge turn into 1 point (turning will be 2-3 seconds)
for i=1:duration
if (turnData(i) == 1 || turnData(i) == -1)
if (turnData(i+1) == 1 || turnData(i+1) == -1)
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if floorFeature(i+1) ~= FeatureType.path_skip
floorFeature(i) = bitor(floorFeature(i),floorFeature(i+1));
floorFeature(i+1) = FeatureType.path_skip;

end

end

if (turnData(i+2) == 1 || turnData(i+2) == -1)
if floorFeature(i+2) ~= FeatureType.path_skip
floorFeature(i) = bitor(floorFeature(i),floorFeature(i+2));
floorFeature(i+2) = FeatureType.path_skip;
end
end
end
end
% first loop for revise map when detect any turn then 2 previous picture
% will turn side on map
for i=1:duration
% check left turn, if turn then 3 previous pictures will remove feature
% for their left ( not adjuscent picture with turn )
if (turnData(i) == 1)
if bitand(floorFeature(i-2),FeatureType.vertical_on_left,'int16') ==
FeatureType.vertical_on_left
floorFeature(i-2) = floorFeature(i-2) - FeatureType.vertical on_left;

end

if bitand(floorFeature(i-3),FeatureType.vertical_on_left,int16") ==
FeatureType.vertical on_left

floorFeature(i-3) = floorFeature(i-3) - FeatureType.vertical on_left;

end

end

% check right turn, if turn then 3 previous pictures will remove feature
% on their right ( not adjuscent picture with turn )

if ( turnData(i) == -1)
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if bitand(floorFeature(i-2),FeatureType.vertical_on_right,'int16') ==
FeatureType.vertical_on right
floorFeature(i-2) = floorFeature(i-2) - FeatureType.vertical_on_right;

end

if bitand(floorFeature(i-3),FeatureType.vertical_on right,'int16") ==
FeatureType.vertical _on right
floorFeature(i-3) = floorFeature(i-3) - FeatureType.vertical on_right;
end
end
end
% second loop for check pattern within 3 picture that have vertical line in
% the same side, first picture will be remove this feature
for i=duration:-1:3
%check continueous right vertical line
if (bitand(floorFeature(i),FeatureType.vertical on_right,'int16') == FeatureType.vertical_on _right)
right_score = 0;
if (i+1<=duration && bitand(floorFeature(i-1),FeatureType.vertical_on right,'int16") ==
FeatureType.vertical_on right)
right_score = right score+1;
end
if (i+2<=duration && bitand(floorFeature(i-2),FeatureType.vertical on_right,'int16") ==
FeatureType.vertical_on right)
right score = right_score+1;

end

if right_score > 1 && floorFeature(i) ~= FeatureType.path_skip
floorFeature(i-1) = bitand(floorFeaturel(i-
1),bitcmp(FeatureType.vertical_on _right,'int16"),int16";
floorFeature(i-2) = bitand(floorFeature(i-
2),bitcmp(FeatureType.vertical_on_right,'int16'),int16");
else
floorFeature(i) = floorFeature(i) - FeatureType.vertical_on_right;
end

end
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% check continueous left vertical line
if (bitand(floorFeature(i),FeatureType.vertical on_left,int16) == FeatureType.vertical on_left)
left_score = 0;
if (i+1<=duration && bitand(floorFeature(i-1),FeatureType.vertical on_left,int16) ==
FeatureType.vertical_on_left)
left_score = left_score+1;
end
if (i+2<=duration && bitand(floorFeature(i-2),FeatureType.vertical on_left,'int16) ==
FeatureType.vertical on_left)
left score = left_score+1;

end

if left score > 1 && floorFeature(i) ~= FeatureType.path_skip
floorFeature(i-1) = bitand(floorFeature(i-1),bitcmp(FeatureType.vertical_on
left,int16"),int16");
floorFeature(i-2) = bitand(floorFeature(i-
2),bitcmp(FeatureType.vertical_on_left,'int16'),int16");
i =i+2;
else
floorFeature(i) = floorFeature(i) - FeatureType.vertical on_left;
end
end
end
%for update first 2 features to 1
floorFeature(1) = 1;
floorFeature(2) = 1;
%forth loop for increase step when found any tumn
for i=1:duration
if (turnData(i) == 1 || turnData(i) == -1 && floorFeature(i) ~= FeatureType.path_skip)
stepCount(i-1) = stepCount(i-1) + 1;
end

end



%fifth loop for decrease step from last non-zero step
for j=1:2
for i=duration:-1:1
if stepCount(i) ~= 0
stepCount(i) = stepCount(i)-1;
break;
end
end
end
%loop for get turn left or turn right to next 2 second
for i=duration:-1:3

if ( (bitand(floorFeature(i-2),FeatureType.vertical on_right,'int16") ==

FeatureType.vertical_on right || bitand(floorFeature(i-2),FeatureType.vertical on right,int16") ==

FeatureType.vertical_on right ) &% turnData(i-2) ~= 1 && turnData(i-2) ~= -1 )
tmp = floorFeature(i);
floorFeature(i) = floorFeature(i-2);
floorFeature(i-2) = tmp;
end
end
% start point
a_px = 250;
a_py = 400;
%background size is 1024 x 1024
imshow('D:\Dropbox\TNN\Thesis\IMATLAB Codes\IMy Code\FloorPiece\background.jpg);
% %load floor pieces
% feature:
p1l = imread('D:\Dropbox\TNN\ThesisNMATLAB Codes\IMy Code\FloorPiece\1l.jpg");

% feature:1,3

pls = imread('D:\Dropbox\TN\Thesis\'MATLAB Codes\IMy Code\FloorPiece\ls.jpg);
% feature:

plr = imread('D:\Dropbox\TNN\Thesis\IMATLAB Codes\IMy Code\FloorPiece\lr.jpg);

% feature:

p2lr = imread('D:\DropboxX\TNN\ThesisNMATLAB Codes\IMy Code\FloorPiece\2lr.jpg");

% feature:
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p2ls = imread('D:\Dropbox\TNN\ThesisMMATLAB Codes\IMy Code\FloorPiece\2ls.jpg);
% feature:9,11

p2sr = imread('D:\Dropbox\TNN\ThesisN\MATLAB Codes\IMy Code\FloorPiece\2sr.jpg);
% feature:

p3lsr = imread('D:\Dropbox\TNN\ThesisNMATLAB Codes\IMy Code\FloorPiece\3.jpg);
% current direction that will goto

% O=north, 1=east, 2=south, 3=west

a_direction = 0;

for i=1:duration
a_feature = floorFeature();
%for debug only, can comment when no need them
a_turnData = turnData(i);
a_stepCount = stepCount(i);
%check for main walking path
if (turnData(i) == 0)
a_feature = bitor(a_feature,FeatureType.main_path);
% turn left
elseif (turnData(i) == 1 & a_feature ~= FeatureType.path_skip)
a_feature = bitor(a_feature,FeatureType.vertical_on_left);
if FeatureType.vertical_on_right == bitand(floorFeature(i-1),FeatureType.vertical_on_right)
a_feature = bitor(a_feature,FeatureType.vertical_on_right);
end
% turn right
elseif (turnData(i) == -1 & a_feature ~= FeatureType.path_skip)
a_feature = bitor(a_feature,FeatureType.vertical_on _right);
if FeatureType.vertical_on_left == bitand(floorFeature(i-
1),FeatureType.vertical_on_left)

a_feature = bitor(a_feature,FeatureType.vertical on_left);

end
end
if a_feature == piece = pls;
elseif a_feature == piece = pls;

elseif a_feature == 3 piece = pls;
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elseif a_feature == 4 piece =
elseif a_feature == piece
elseif a_feature == piec
elseif a_feature == 7 pie
elseif a_feature == (
elseif a_feature == 9

elseif a_feature == 10

elseif a_feature == 11

elseif re == 12

oor and reference red point

a_py =

elseif a_di
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image(a_px,a_py,piece)
else
image(a_px,a_py,pls

end
plot(a_px,a_py,', |

hold off;

end

ection ==



plr = imrotate(p1r,90);
p2lr = imrotate(p2lr,90);
p2ls = imrotate(p2ls,90

p2sr = imrotate(p2sr,9

if a_direction == 0
a_py = a_py-
elseif a_directio

% px: a_
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elseif a_direction == 3
a_px = a_px-30;
end
end
end

saveas(gcf strcat(inputPath, \VIDPlan.jpg));

2. FeatureType.m \ulfndaurasmsmnuamzuuuutemaiuluguuuuyesin

auszasditaduiunuuiasiestenisirluldau

classdef FeatureType

properties (Constant)
main_path =1;
wall_ahead =2
vertical on_left =4;
vertical_on right = §;
dead end = 1024,
path_skip = 2048;

end

end

3. FloorDetection.m Lﬁuﬁqﬁ%’uié’mLﬁamﬁmeﬁgﬂLLU‘UGU@QWWNLMIM

Usgyn A1191n1AA91N_ http://www.mathworks.com/help/images/ref/houghlines.html

TaguiatAluAILYIN15ASIUAINABUIN NS EENIATY Housh  Transform  Liainn15¥1

WdunsINglunn

function lines = FloorDetection(filePath, imFileName,output path)
%line minimum length
minLength = 100;
%1.Read an image into the MATLAB? workspace.
im = imread(strcat(filePath,imFileName));
% change to gray scale image

gi = rgb2gray(im);
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imwrite(gi, strcat('C:\Users\vameso\Desktop\Present\Data\Complex\20150124-
152022\'imFileName,’ g.jpg));
% change to binary image
% bi = adaptivethreshold(gi,50,0.1,0);
%3.Find the edges in the image using the edge function.
BW = edge(gi,'canny");
imwrite(BW, strcat('C:\Users\vameso\Desktop\Present\Data\Complex\20150124-
152022\'imFileName,' bw.jpg");
%4.Compute the Hough transform of the image using the hough function.
[H,theta,rho] = hough(BW);
%5.Display the transform using the imshow function.
%figure, imshow(imadjust(mat2gray(H)),[1,'’XData' theta,'YData',rho,...
% 'InitialMagnification’, fit");
%xlabel(\theta (degrees)’), ylabel(\rho");
%axis on, axis normal, hold on;
%colormap(hot)
%6.Find lines in the image using the houghlines function.
P = houghpeaks(H,3);%,threshold',ceil(0.3*max(H(:))));
%7.Superimpose a plot on the image of the transform that identifies the peaks.
% x = theta(P(;,2));
% y = rho(P(;,1));
% plot(x,y,'s','color', black);
%8.Find lines in the image using the houghlines function.
lines = houghlines(BW,theta,rho,P, FillGap',10, MinLength',minLength);
%9.Create a plot that superimposes the lines on the original image.
figure, imshow(im), hold on
max_len = 0;
for k = 1:length(lines)
xy = [lines(k).point1; lines(k).point2];
plot(xy(:,1),xy(:,2),LineWidth',2,'Color!,'green’);
% Plot beginnings and ends of lines
plot(xy(1,1),xy(1,2),x, LineWidth',2,'Color','yellow');
plot(xy(2,1),xy(2,2),%', LineWidth',2,'Color','red");
% Determine the endpoints of the longest line segment

len = norm(lines(k).point1 - lines(k).point2);
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if (len > max_len)
max_len = len;
xy_long = xy;
end
end
imFileName = strrep(imFileName,'jpg’,'_h.jpeg);
saveas(gcf,strcat(output_path,'\',imFileName));
close all;

end

4. FindFeaturem  1Juilsiduldadldlunisdinuagusuuvesmuiulaeviinig

AR NLEUATINEIUAIN

function feature = FindFeatures(file_path, input_image,output_path)
%input_image = 'D:\FPC\sample\videooutput\sino2\VID\VID.mp4 0064.jpg’;
lines = FloorDetection(file path,input_image,output path);
%degree for identify which type of line
horizonMin = 84,
horizonMax = 90;
verticalMin = 0;
verticalMax = 6;
pathMin = 13;
pathMax = 50;
%position of middle of the picture on X-AXIS for specific line is on
%the left or on the right of the picture. unit is pixel
mid_of pic = 360;
%group of line types
verticalLines = {};
horizonLines = {};
pathLines = {};
%result for this picture
feature = 0;
for(i=1:length(lines))
theta = abs(lines(i).theta);



106

if (theta >= horizonMin && theta <= horizonMax)
horizonLines{1,length(horizonLines)+1} = lines(i);
elseif (theta >= pathMin && theta <= pathMax)
pathLines{1,length(pathLines)+1} = lines(i);
elseif (theta >= verticalMin && theta <= verticalMax)
verticalLines{1,length(verticalLines)+1} = lines(i);
end
end
% check for there are lines that should be path lines in this picture
% or not. If yes, this picture should has main walk path evenif there
% are only 1 side of line's path
if (~isempty(pathLines))
feature = bitor(feature,FeatureType.main_path);
end
% check this picture about horizontal lines in this picture to check
% path in front of walker. So if this picture can check horizontal
% lines, then this picture should see wall in front of walker.
if (~isempty(horizonLines))
feature = bitor(feature,FeatureType.wall_ahead);
end
% check for there are any lines can detect as vertical line as there is
% any type of junction in this picture. If there are vertical lines
% then there are junction or some door that make floor plan know this
% walk path has left or right path user able to walk to.
% About nature of these lines
for i=1:length(verticalLines)
%point1(2) and point2(2) is x
if ( verticalLines{i}.point2(1) < mid_of pic ) && ( verticalLines{i}.point1(1) > mid_of pic )
feature = bitor(feature,FeatureType.vertical on_left);
elseif ( verticalLines{i}.point2(1) > mid_of pic ) && ( verticalLines{i}.point1(1) > mid of pic)
feature = bitor(feature,FeatureType.vertical_on_right);
end
end

end
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5. Videozpicm  Juldnfisaulasanlénves Shiquan Wang 910 url http/

www.mathworks.com/matlabcentral/fileexchanee/25607-save-a-video-to-images, content

Nvideo2pic.m Liaviin1siininesnunainiale lasvinnisaaulaslaniieliilenduinn1sag

AnyNIuiununsianmynslsuaialaisile taeldpinsusnvedalelunsaiuin

function video2pic( videoFile, outputPath, picFormat )
%VIDEO2PIC converts viedo frames into pictures.
% This function uses mmreader to read videos. Thus video format supported
% by system can be converted to pictures. Output file name follows the
% format: VideoName FrameNumber.PicSuffix.
%
% VIDEO2PIC input parameters interactively.
% VIDEO2PIC( VIDEOFILE, OUTPUTPATH, PICFORMAT ) runs as a
% function.%
% videoFile: full path of video to convert.
% outputPath: pictures will be saved under outputPath/videoname/.
% picFormat: check 'help imwrite'
%
% Shiquan Wang @ CASIA
% sgwang@nlpr.ia.ac.cn
% http://www.cbsr.ia.ac.cn/users/sqwang/
% revised on 2009/10/19
%% Initialization
if nargin < 1
videoFile = input('Input full video path:', 's");
outputPath = input(Input video output path[Default is under the video pathl:, 's);
if isempty(outputPath)
outputPath = videoFile(1, 1:find(videoFile=="\', 1, 'last')-1);
end
picFormat = input(Input output pic format[JPG by default]:’);
if isempty(picFormat)
picFormat = JPG};
end

end



%% Main part

videoObject = VideoReader(videoFile);
numFrames = get(videoObject, 'numberOfFrames')
info = mmfileinfo(videoFile);

duration = info.Duration

frameSkip = ceillnumFrames/duration)

fileName = get(videoObject, 'Name");

% bitsPerPix = get(videoObject, 'BitsPerPixel);

% H = get(videoObject, 'Height);

% W = get(videoObject, 'Width");

% bytesPerFrame = bitsPerPix*H*W/8;

outputPath = fullfile(outputPath, fileName(1, 1:find(fileName=="), 1, 'last’)-1));
numOrder = max(4, size(int2str(numFrames), 2));

mkdir(outputPath);

indexFrame = [1 1];
framelimit = 1000; % This can be set a larger value with enough memory.
while indexFrame(1, 1) <= numFrames
%  memorynow = memory;
%  memoryMax = memorynow.MaxPossibleArrayBytes;
%  frameLimit = floor(memoryMax/bytesPerFrame*0.8);
indexFrame(1, 2) = min(numFrames, indexFrame(1, 1) + frameLimit);

frameAll = read(videoObject, indexFrame);

for i = indexFrame(1, 1):frameSkip:indexFrame(l, 2)  %save frames to pic
imgFrame = frameAll(;,:;,i - indexFrame(1, 1) + 1);
saveFormat = strcat('%s\\%s_%0', int2str(numOrder), 'd.%s");
picName = sprintf(saveFormat, outputPath, fileName, i, picFormat);
imgFrame = imcrop(imgFrame,[0 240 720 240]);
imwrite(imgFrame, picName);
disp(picName); % This output can be turned off.

end

indexFrame(1, 1) = indexFrame(1, 2) + 1;

end

end

108












112

AU : LPN nsedu 9







114

A07UN : TNl 81015 A TU 6

HETTETENLEE RETTEAAACCCCNY

Yrrrryra |

A
»
»
n
5
»









	001 ปกสารนิพนธ์ภาษาไทย
	002 ปกสารนิพนธ์ภาษาอังกฤษ
	003 ใบหน้าอนุมัติสารนิพนธ์
	004 บทคัดย่อสารนิพนธ์ภาษาไทย
	005 บทคัดย่อสารนิพนธ์ภาษาอังกฤษ
	006 กิตติกรรมประกาศ
	007 สารบัญ
	008 สารบัญตาราง
	009 สารบัญรูป
	010 บทที่  1
	010 บทที่  2
	010 บทที่  3
	010 บทที่  4
	010 บทที่  5
	011 บรรณานุกรม
	012 ภาคผนวก
	013 ประวัติผู้เขียนสารนิพนธ์

