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ABSTRACT

Global Positioning System (GPS) is a satellite-based system that provides precise location on
the Earth’s surface. A GPS receiver locates itself by calculating the signals sent by the satellites that
have specific location. GPS system is primarily used in navigational systems which have been rapidly
developed over the years. As a result, the GPS receivers are now very cheap and widely used and
equipped in many devices ranging from vehicular navigational system, smartphones or even cameras.
Nonetheless, GPS system has a critical limitation: It cannot be used in the places where satellite
signals are limited such as urban areas or inside a building. This limitation restricts the GPS system
mainly to outdoor use.

Although the GPS system may not be used indoors, the need for indoor navigational system is
still imminent. This is especially true in the buildings where the layout is complicated, e.g., airports,
department stores and hospitals.

This research aims to develop an indoor positioning system (IPS) that uses no GPS satellite

signal. The system should be able to be used in and deployed to ordinary smartphones.
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Network Camera: D-Link DCS-932L

a. Focal length: 5.01 mm / F2.8

b. Sensor diameter: 1/5 inch

c. Image resolution: 640 x 480 at upto 20 fps

d. Network Interface: 802.11b/g/n WLAN, 10/100 BASE-TX Ethernet
. Supported protocols: HTTP Server, FTP Client, SMTP Client

[0



wnanstiuenansianubidmsunslynuiensfinviniu lueugralmilulayssloguaunism

lunnsdllagusdu Snvianudlvdaulailon waznasendaduavetenarsynasiminisiituly



dy ~ N o [ N A = . gj ' N ) N o N
wnansiidwenarsianubidnsunislynuiionsfnwmntiu lueygslnilulsdsslosununisan

lunsdllagrsau Snvimuiiludawdasilon waznesedaduarvesenarsynasaminisinluly



dy ~ N o 1 N =~ = ' gj ' N ) N o N
wnansiiduenansianubidniunislynuienisfnewniu lueygsinildlydsslesuaunisan

lunnsdllagisau Snvinudlvdaulailon wasnesedaiuaivetenarsynasaminisinltuly



wnanstduenansianubidmsumslynuiienisfinyimiu lueugalmilulydsslosuaiunisen

lunsallagvsau Snvimudilndawdasilon wasnesendatuavetenarsynasaminisinluly



13

-
UNN 5

dyunan1sidsuazdaiausuus

SPUU IPSCam  Feszydunisvasglilaaldndasdmnaloaunsaviouldegauiug

2814150R IPSCam  de@nunsanssiaundesanlulasnuin Bitrazidunrswaunls IPSCam

v b4 L% g A

aunsavieulatugldvateaundauiu wazniswauieiRinaAuwlug lun1sAuI wanaani

Y

¥ o o

@ P v P ) v a5 dwo d v v @
32UV IPSCam UuENL'UuL'WEJ\ﬁS'U‘UC‘luLL‘UUWNﬂ'ﬁf\JWJ']\Tﬂaa\?aLmai’IaWﬂﬂLQuIﬂUWﬂaﬂ\‘iwx‘iﬂa\‘i‘Wu

ninlvlumadisaiu Tunsldaussaiunisdanndasamesleludnwaivuaiavinldle

Va v @/

1 [ 2= o) ] a < vy v a o @ &
E)EJ'N‘Liﬂﬂ N894 U U198 UU IPSCam LLa%ax‘iﬂﬂ'J'liJEVl\LW\J']ﬂ\‘i']u'Jﬁ]EJLLﬂ%‘INGN‘L!']‘L!

Y

aziudruniislunswausesansyuy IPS AtluszansnmunnTusialy



[1]

14

LONE5D19D 4

P. Bahl and V. N. Padmanabhan, "RADAR: An in-building RF-based user location
and tracking system," in Proc. IEEE INFOCOM 2000, Mar., vol. 2, pp. 775-784.

R. Battiti, T. L. Nhat, and A. Villani, "Location-aware computing: A neural network
model for determining location in wireless LANs," Tech. Rep. DIT-02-0083, 2002.
P. Bolliger, K. Partridge, M. Chu, M. Langheinrich, "Improving Location
Fingerprinting through Motion Detection and Asynchronous Interval Labeling”, in
Proceedings of the 4th International Symposium on Location and Context
Awarenes, 2009.

J. Hallberg, M. Nilsson, and K. Synnes, "Positioning with Bluetooth," in Proc. IEEE
10th Int. Conf. Telecommun., Mar. 2003, vol. 2, pp. 954-958.

J. Hightower, R. Want, and G. Borriello, "SpotON: An indoor 3D loca- tion sensing
technology based on RF signal strength,” Univ. Washington, Seattle, Tech. Rep.
UW CSE 2000-02-02, Feb. 2000.

King et al., COMPASS: A Probabilistic Indoor Positioning System Based on 802.11
and Digital Compasses, Proc. of the First ACM International Workshop on
Wireless Network Testbeds, Experimental Evaluation and Characterization
(WINTECH), pp. 34 - 40, 2006

A. Kotanen, M. Hannikainen, H. Leppakoski, and T. D. Hamalainen, "Experiments

on local positioning with Bluetooth,” in Proc. IEEE Int. Conf. Inf. Technol.

.Comput. Commun., Apr. 2003, pp. 297-303.

H. Liu, H. Darabi, P. Banerjee, J. Liu, "Survey of Wireless Indoor Positioning

~ Techniques and Systems", in IEEE Transactions on Systems Man and Cybernetics

Part C Applications and Reviews, 2007, Vol. 37, Issue 6, pp 1067 — 1080.
L. M. Ni, Y. Liy, Y. C. Lau, and A. P. Patil, "LANDMARC: Indoor location sensing
using active RFID," Wireless Netw., vol. 10, no. 6, pp. 701-710, Nov. 2004.
V. Otsason, A. Varshavsky, A. LaMarca, and E. de Lara, "Accurate GSM indoor
localization," UbiComp 2005, Lecture Notes Computer Science, Springer-Varlag,

vol. 3660, pp. 141-158, 2005.



[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

15

N. B. Priyantha, A. Miu, H. Balakrishnan, and S. Teller. The Cricket Compass for
Context-Aware Mobile Applications. In Proceedings of the T7th Annual
International Conference on Mobile Computing and Networking (MobiCom),
pages 1-14. ACM Press, 2001

S. Saha, K. Chaudhuri, D. Sanghi, and P. Bhagwat, "Location de- termination of a
mobile device using IEEE 802.11b access point signals," in Proc. IEEE Wireless
Commun. Netw. Conf., Mar. 2003, vol. 3, pp. 1987-1992,

R. Want, A. Hopper, V. Falcao, and J. Gibbons. The Active Badge Location
System. ACM Transactions on Information Systems, 10(1):91-102, January 1992.
A. Ward, A. Jones, and A. Hopper. A new location technique for the active office.
[EEE Personal Communications, 4:42-47, October 1997.

G. P. Roston and Eric Krotkov, Dead Reckoning Navigation for Walking Robots,
Technical Report, CMU-RI-TR-91-27, Robotics Institute, Carnegie Mellon
University, November, 1991.

Gunawan, M, et al. "A new method to generate and maintain a WiFi
fingerprinting database automatically by using RFID." Indoor Positioning and
Indoor Navigation (IPIN), 2012 International Conference on. IEEE, 2012.

D-Link  DCS-932L  User Manual Version 1.0, D-Link Corporation,
http://www.dlink.com/-/media/Consumer_Products/DCS/DCS%20932L/Manuals/
DCS_932L _Manual_v_1 _EN_ UK pdf, Retrieved on 30 July 2013.

Bradski, G., The OpenCV Library, Dr. Dobb's Journal of Software Tools, 2000.



Uszandauna

16

v

Yo-ana  Aasy.adumandal

YayauszifnnzgIde

%

L X g L u@e Sufoulifn 23.d0wnau. 2522 21y 34y
anunm X Tan [ ausa
Auvdstagdu 213038
Uszdnn1sAnun
WAL N15ANYI UMY

2553 | Doctor rer. nat. Technische Universitat Miinchen

2547 | Master of Computer Science | Technische Universitat Dresden

2544 | Bachelor of Science Sirindhorn International Institute of Technology

L4 a o d t:' 2/
Uszaun1salauldeitngades
FLHLIAN Wi NI FAOUNN

2553-2555 | nsssydunisvesuaute | Faculty of Informatics, | Wawth
vendayaluszuun1stianie | Technische Universitat | Tasamsid
Y 4 da . .
muAauAIuaINg  (Radio | Munchen
Frequency ldentification -

RFID)

25532554 n153TenasWauIgewauls | Faculty of Informatics, | Wt
UuELISAINY iPhone  waz | Technische Universitat | Waun uagf
iPad Munchen U3nw

2550-2552 Real-Time Approach to | Technische Universitat N3
Flow Classification (n15¢n | Dresden
wennsastayaluanase)




R /’u\

WnMemAnaN HiTtennmAnIelle
17

ol

(=,

2547-2550 Waseuudnn1snsiednsi | BenQ Mobile GmbH
A101909A855 Quality-of-
Service IWfun1sidoudadl
ldlasesae Quality-of-
Service lngmssla

lasuavdunsainalul 2553

Na9IUNIIVINIG

l. Anantavrasilp, "Intelligent IP traffic / flow classification system", In Proceedings of the 8th

International Network Conference, Heidelberg, 2010. (Selected Paper Award)

l. - Anantavrasilp, "A unified framework for flow classification”, In Proceedings of

International Conference on Computer Design and Applications, Singapore, 2009.

l. Anantavrasilp and T. Scholer, "Automatic flow classification using machine learning”, In
Proceedings of the 15th International Conference on Software, Telecommunications and

Computer Networks, Dubrovnik, 2007.
|l Anantavrasilp, I. and T. Schéler, "Providing quality-of-service support to legacy

applications using machine learning”, In Proceedings of IADIS International Conference on

Telecommunications, Networks and Systems, Lisbon, 2007. (Outstanding Paper Award)

131203





