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Abstract of Bachelor’'s Thesis

Research of person-tracking system in public space

This thesis proposes Catch Me system, which is designed for sensing human'’s location and
orientation indoor. Catch Me system realizes various indoor location service in public space
where people moves dynamically.

Recently, progress of information technology have been realizing ubiquitous computing envi-
ronment by increasing various computers and sensors in our daily environment. As ubiquitous
computing environment develops, various seinsing technology has been put to practical use and
many service which use such tecnologies is invented. Especially, location system has been de-
veloped remarkably, various location aware service has been invented regardless of private or
public, indoors or outdoors.

However, There is no indoor person-tracking system in public space. Because person-tracking
system in public space should assume many and unspecified people use service. Then, this re-
search create a pratical person-tracking system that solves most of the public space problem.

This thesis designs the person-tracking system using image analysis. The system specifies
human’s location and orientation in public sapce. Therefore, this system proposes Two Face
Collection Model. This model specifies two cameras that most accurately copy user’s face.
And this tracking system calculates the human’s location and orientation with these cameras.
The system suppresses the delay by the image analysis to the minimum by using this model. In
addition, this thesis creates Catch Me system using Two Face Collection Model.

This thesis, first, clarifies the requirement of the indoor person-tracking system in public
space. Then, it presents Two Face Collection Model which specifies two cameras. And de-
scribes the design and implementation of Catch Me System. Finally, it shows evaluation of the
system and concludes.

Keywords:
Public Space, Location, Orientation, Indoor, Location Aware Service, Image Analy-
sis

Akinori Komaki
Faculty of Environmental Infomation Keio University
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OoboooooooboobopPCO0b0OO0ODOODOOOODOOOODOODOOD
gboboboogobbbuoobobbboooobobuoooobobbooaoboo

5.3 UOOOO
CatchMeD 0000000000000 0O0O0O0O0O0O0O0OOOOOOOOOO
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5.3.1 Image Capture Unit

0000000000000000000000000000000 APIOOO MALib [40]
00000000 O/Mevivideod WebO OO OOODODO000C0C0O0O0O0000000COO
000000 WebO O OO Logitech qv-4000[420 00000000 530000

malib_bttv _new with _device(path)

O0O0WebOOOOpathDOOOOOOOODOOODOO

capture_time()

0000000000000 0O0doubleD 0000000

malib _bttv _start_capture(source([])

0000000000000 sourceQ0)00nooong

0 5.3: Web Camera

0000 | oDooo
ooooo CCD
ooooo VGA 640x 480
000000000 00 640x 480
0000000000 || 00 1280x 960
sl 0 O 30fps
000 44°

5.3.2 Image Analyzer Unit

000000000000 0O00O00o0oooooOoOMalibd0O APIOC OO Macao[43]
gbobooguogobogobobobobobbuoobbooboboooboooboon
gbbboooobbboooobbobdan

malib _plainbuf_new with _source(source)

00000000 MalibSourcel OO0 OOO0O0O0OOOOOOOOOOO
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a4 I
int
capture_main (int argc, char* argv[])
{
{m
malib_init (&argc, &argv);
src[0] = (MalibSource*) malib_bttv_new_with_device ("/dev/videoQ");
time = capture_time();
malib_bttv_start_capture ((MalibBttv*) src[0]);
0 am

0 5.1: Image Capture Unit

macaa skin_new_with _buf(buffer)

RGBOUOOUOOOOODOOOODOOUODODODODODODODODODbOobOOobOoOobOooOO
Oooooooooooooooobooooooooooooooooo0n Macaold
MacaoSkim OO0 OO OO0O0OO0OO0OOOOOO

catchmeinfo_new with _buf(buffer,Macaotrack)

googobuogbbodbooobuoobboobobbodoobooboboo
O0000000D0D0DODOOO0O0O0O MacaoTrackl O OOOO0OO0O0O0O0OOOOO,00
O00 FaceDfD OO DOOOOOODOOOODOO

catchMeMessenger(String host, int port)

O00000 CatchMeServel OO OO0 O00OO0OOCOODODOOO

void sendString(msg)

gboooooobod

5.3.3 Location Manage Unit

LocatonManage Unil OO 00000000 OOOO0ODOOOODOOOOOODOOOO
0000000000000 NotifyUnitO OO QO
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m

buf0 = (MalibBuffer*)malib_plainbuf_new_with_source(src);
fiter0 = (MalibSource*)macao_skin_new_with_buf(buf0);
filterl = (MalibSource*)catchme_info_new_with_buf(bufO,
(MacaoTrack*) filterQ);

m

O 5.2: Image Analyzer Unit

ServerSocket serverSocket = new ServerSocket(port);

gboboboodgooboooobbooogn

String receiveString()

gbooboooon

String detectUser(int cameraNum, String userLocation)

000000000000 0000OD0O00O000O00000ODOTwo Face Collection O
Ooooobooobooboooooboz2000b0b00ob0oooooooobooobogon
gboboboooobbooooon

String managelLocation(String cameraLocation, String userLocation)

gouogbboobuodgboobbodgboobboodgboobboobooboo
gbbbuoogoobbboodobbboooobbbuooobbboooan

String manageDirection(String cameralLocation, int UserDirection)

gboogbobodboobobudobbooobbooboobobodgbooobboo
gbobobooogbbobooooboboooon

38




public class EyeGazeDetection{
private String DirectionMSG;
private String LocationMSG;

I
DirectionMSG = location.manageDirection(camLoc, uDir);
LocationMSG = location.managelLocation(camLoc, ulLoc);
00000
0
N J

O 5.3: Location Management Unit

5.3.4 Camera Manage Unit
5.3.5 Notify Unit

NotifyUnit0 0000000000000 00000OOOOOODODOOOODOOO
O00000D0 Socketl OO OOO0ODOOODOOODODOODOOODOOODOOODOO
gbobbodo

gboboboooobbboooon

String getUserLocation()

goooooooooooog

String getUserLocation(int time)
0ooooooooooooooooooogon

int getUserDirection()
OO00DO00oO0doO@oO)ooooobooooooebDOoDoUODoOooDoOoood
int getUserDirection(int time)
OO000DO000oO0o0ooooDoooooo@o)yoooo
String getCameralocation(int cameraid)

0o iDOd0d0ooooooooboooooooo
String getCameralocation()
0ooooodoooooooooooooooon

int getCameraNum()
0oooooooooooooooogo
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void class catch_me_notify(int a,int k,double s,int muki,int sum_x)

{
(0

public String getUserLocation(){ D

}
public String getUserLocation(int time){ (I

}
public int getUserDirection(){ (I

}
public int getUserDirection(int time){ m

}

public String getCameralocation(int cameraid){ (Im

}
public String getCameralocation()}{ (I

}
public int getCameraNum(){ am

}

00 5.4: Notify Unit

54 JUOOOO0OO

gbogbobuodgbbodboboobbbuoobbooboboobboobbboo
gboogobuodbogobogbbooobbooboobbboobbooboon
gbobooogn

5.5 Sample Application

obhoboboobboobooboossugn

5.6 JOoooong

Oo0O00,CatchMeD OO0ODOOOOOOODODOOODOOOOOOODO

40



@ A sound source moves

control command
Speaker

SOUND VIEWER

®.

Trackable Sound

generate sound space

Sohna Source

Direction and Location

o

{

N

= detect face's location
Camera view angle detect listener’'s face

motion-image sequence

Face Track

[~

O 5.5: Sample Application
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6.1 OO0

O00O00OCatchMe System OO0 0000000000 0OOOOOOOODOODOOO
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gboobogooboogbobuoobbbobboobbbboobbogboooboon
obooboobog
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goo

6.22 J0O0OOO0OODOOO

6.3 Catch Me Systentd 0 O O O O

O00000000000000 CatchMeSystem OO OO0 O0OO0O0OO0OO0OOO
0odoooodooooooodooodonooooooooooooooooon
00000000 Easy Living, Aware Home, Activity Zone OO 00000000000
0ooooooooodoooooooooodoooooooooooon

0 6.1: CatchMe System O 0 00O
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Catch Me o o O
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6.4 JO00O0O0O0O
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