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ABSTRACT

Warehouse’s workers are found to have consumed more time in order to configure the
location of the stored products. A quality control for each stock product which has a
limited shelf life is lacking as well as present in over-stocking a product. Due to these
issues, a portable 2.4GHz active RFID reader system is implemented to overcome the
problem. This would be achieved by fulfilling the objectives of the purposed project: To
develop a portable 2.4GHz active RFID reader for warehouse management system, to
implement it in a real environment and to analyze the performance of the develop system
in terms of distance, latency, RSSI and tag collection time. There will be three parts:
Monitoring station, RFID reader and RFID tag. Monitoring zone is where the RFID
connects to a computer that will display the received data. RFID reader acts as a
transceiver which receives and transmits data from RFID tag to the monitoring zone and
also may be placed in different positions within the warehouse for providing a
continuous inventory control. RFID tag is where the RFID attaches to the product that
will transmit its data of the assigned product’s information to the RFID reader. The key
equipment to receive and send radio signals from RFID tag to the monitoring zone of the
purpose work is by using XCTU and Arduino IDE softwares, XBee modules, Arduino
boards and power supply. RF module that works on XBee standard (IEEE 802.15.4) will
require a development of connection and programming according to its platform. The
communication between XBee modules uses an AT command. From the performance
analyzation of range test, local RSSI value at Coor-Tx (-68dBm) has better signal
strength than Rx-Tag (-72dBm). Meanwhile for latency test, Tx-Coor (3.65Kbps) has a
faster average transfer ratio than Tag-Rx (4.28Kbps). Both analyzation show packet lost,
thus sending non-reasonable amount of packets by the RFID tag may result in lost of

packet.
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ABSTRAK

Pekerja gudang didapati mengambil banyak masa untuk ke sesuatu lokasi bagi produk
penyimpanan. Kawalan kualiti kurang bagi setiap stok produk yang mempunyai jangka
hayat yang terhad. Oleh itu, sistem mudah alih 2.4 GHz pembaca aktif RFID

dibangunkan untuk mengatasi masalah tersebut. Dengan itu setiap projeck objektif telah
pun tercapai: membangunkan sistem mudah alih 2.4GHz pembaca aktif RFID bagi
sistem pengurusan gudang, untuk melaksanakan ia dalam persekitaran yang sebenar dan
menganalisis prestasi sistem dari segi jarak, laten, RSSI dan tag koleksi masa. Terdapat
tiga bahagian: zon pemantauan, pembaca RFID dan tag RFID. Zon pemantauan adalah
di mana RFID disambungkan pada komputer yang akan memaparkan data yang diterima.
Pembaca RFID bertindak sebagai penghantar-terima: menerima dan menghantar data
dari tag RFID kepada zon pemantauan dan juga boleh diletakkan dalam kedudukan yang
berbeza dalam gudang untuk menyediakan kawalan inventori yang berterusan. Tag
RFID adalah di mana RFID dilekatkan pada produk untuk menghantar maklumat produk
kepada pembaca RFID. Peralatan utama untuk menerima dan menghantar isyarat radio
dari tag RFID kepada zon pemantauan adalah dengan menggunakan perisian XCTU dan
Arduino IDE, modul XBee, papan Arduino dan bekalan kuasa. Modul RF menggunakan
standard XBee (IEEE 802.15.4) akan memerlukan pembangunan sambungan dan
pengaturcaraan berdasarkan platfomnya. Komunikasi antara modul-modul XBee
menggunakan perintah AT. Analisis menunjukkan nilai RSSI tempatan pada Coor-Tx
(-68dBm) mempunyai isyarat yang kuat berbanding Rx-Tag (-72dBm). Sementara itu,
bagi ujian latency, Tx-Coor (3.65 Kbps) mempunyai purata nisbah pemindahan yang
lebih cepat daripada Tag-Rx (4.28 Kbps). Kedua-dua analisis menunjukkan paket yang
hilang yang disebabkan oleh tag RFID menghantar kuantiti paket yang tidak munasabah.
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CHAPTER 1

INTRODUCTION

1.1 Background of Study

Generally, warehouse is large for it to store manufactured materials. It is found that
to configure the location of the stored materials is harder for the worker to find and
consuming more time due to its extremely large in size. From this issue, placing the
tags with the using of Radio Frequency Identification (RFID) on each manufactured
goods helps the workers’ working system in the warehouse. The existence of the
device reduces time-consuming, uses less human energy and needs no worries when
locating the materials’ area because they are easier to find.

RFID is one of automatic technology to identify and collect object data quickly
through RF signals. It is known to be the automatic identification system that stores
and recovers information from its tags or named as transponders by using a reader or
interrogator and computer network [1]. RFID technology may be an extensive way to
data collection, improve the supply-chain operation, provide many automated and
informative alternative to a barcode.

Previously, the advantages of RFID system over a system that uses barcodes
have formed a preference in the retail industry. Due to this, it allows improvement in
automation that capable the tags to be read without a visual line-of-sight and their

capability to compile more data than barcodes. RFID also is suitable to locate and



track objects. So, the applications of RFID have been applied to location
identification systems for the detection of the presence of tagged objects and human.
RFID is used in diversified applications, such as preventing theft of automobiles and
merchandise; collecting tolls without stopping; gaining entrance to buildings [2].

The system is monitored by an RFID reader is necessary to give efficient
context-awareness services [3]. RFID tags believe to be a reliable, sufficiently small
and low cost. This affects its reputation to have increment lately. Unfortunately, the
RFID development is slow due to the anticipated implementation difficulties in terms
of monitoring and tracking items in a wide warehouse: signal quality, mobility, and

energy efficiency. Figure 1.1 shows an architecture of networks smart nodes.

| Basc Station |
-
’.&""' , \ y
7" P i
’ ll *
& rt nod
@l: | . Smart node

@'@) @ ® ® T

Figure 1.1  An architecture of networked smart nodes [2]

RFID has no provided information about detected objects condition. Meanwhile,
Wireless Sensor Network (WSN) has provision information about objects’ condition
and multi-hop wireless communication [4]. Wireless sensors have made a
meaningful effect on human daily life that is also the key to enabling the technology

in emerging cyber-physical systems and improving the life quality [S].



1.2 Problem Statements

Many challenges to overcome when it comes to developing a system, such as in
the case of Wireless Sensor Network (WSN), power consumption, data reporting,
per-hop latency and reliable communication on the performance of the network. This
matter happens is when RFID tags are set up in the multi-hop conditions in
warehousing facilities. This research highlights problems that give disturbance in
RFID system, which is usually used in a large building due to the quantity of signal
loss or attenuation experienced by the transmitted signals from RFID tag to RFID
reader and the other way around.

For a multi-hop RFID system, it is compulsory to obtain an efficient collection
of data from all the tags in the reader communication range. Moreover, data sent to
and from the RFID reader and the multiple of RFID tags are useful if the data is
relayed to a workstation that is pre-installed with proprietary software to integrate the
collected data. Usually, RFID systems send collected data from the RFID reader to
the workstation over a wired connection, which increases the cost of implementation
of RFID.

Active RFID devices based on WSN are self-powered and containing a battery
within the tag to power the transceiver, which then broadcasts the stored data
continuously. This circuit limits the lifetime of the tags and is the main disadvantage
of the active system. Tags also will remain inactive for a long time period but
become suddenly active when a signal is detected.

RFID technology is limited by the difficulties of system implementation.
Therefore, to achieve more reliable communication, energy efficiency, and low data
volume, there is a need to overcome the problems related to active RFID reader
signal attenuation and tag energy consumption, in order to extend the RFID system

network’s operational lifetime.

1.3 Project Objectives

The aim of this project is to establish a portable 2.4GHz active RFID system
prototype using a standards-based WSN, preferably ZigBee, for a large indoor



building, and apply it to a reliable asset identification system. This would be

achieved by fulfilling the specific objectives of the project:

i. To develop a portable 2.4GHz active RFID reader for warehouse management
system.

ii. To implement the developed portable active RFID reader in a real environment.

iii. To analyze the performance of the developed system in terms of distance,

latency, RSSI and tag collection time.

14 Scopes of Study

To achieve the objectives, scopes have been identified in this project and there are:

i. The developed RFID reader will communicate with only one RFID tag and a
host (computer).

ii. The range communication available between a tag and transceiver or a tag and a
host is limited to the specifications of ZigBee model. So, XBee Series2 model
has an indoor range up to 40m.

iii. This study will be conducted using a low power usage by sleeping mode.

iv. Indoor usage has been chosen to conduct this study.

1.5 Overall Thesis Organization

This thesis is consisting of five chapters: Chapter 1, Chapter 2, Chapter 3, Chapter 4,
and Chapter 5. The first chapter introduces the study background, problem
statements, objectives and scopes of the project.

The second chapter discusses studies and researchers that have been conducted
in terms of the definition of Radio Frequency Identification technology, Wireless
Sensor Network, division between active RFID and passive RFID.

Next, the third chapter describes the flowcharts of Master Project 1 and 2,
flowchart of the system operation, system designed based on monitoring zone, RFID
reader zone, and RFID tag zone, different types of component used and software

used in the purposed project.



Chapter 4 explains the results of the project and system analysis in terms of
distance, latency, RSSI, and tag collection time.
Finally, Chapter 5 is the conclusion of the entire project and improvements for

the project.



CHAPTER 2

LITERATURE REVIEW

2.1 Introduction

Before making any important design decisions, and to acquire a more circumspect
view of this project, it is essential to perform relevant background research to
understand the current state of the art, and a review of the previous works referring to
the current research, beginning with RFID technology. Some awareness of the
operation of RFID tag and reader technology is important to understand the
limitations and possible applications of the finished project; this chapter will explore
different tools that are available for implementation. The discussed topic includes the

main RFID components.

22 RFID Background

For an outdoor localization system, Global Positioning System (GPS) was developed
in the early 1970s for military applications and has increasingly used as a
commercial location system today. However, the GPS signal is not sufficiently

strong to work satisfactorily indoors, since, due to the multipath effect, the signals



unable to be received under dense canopies, which makes the process too expensive
or excessively power-intensive [6].

Thus, GPS still lacks positioning accuracy in indoor-based location tracking and
cannot offer a solution for indoor location-awareness applications [7]. Because of

this weakness, RFID is more suitable for indoor use.

2.3 Radio Frequency Identification (RFID) Technology

A system based on RFID is made by tags and reader. The tag may be attached to an
object for the identification purpose using Radio Frequency (RF) signals. A suitable
radio transceiver is used to read the information stored in a tag. When in close
proximity of a reader, it may respond to the signal of the reader and behaves as a
transponder. There are divided into three tags: Active, passive and semi-passive.
Passive RFID tags do not have their own power supply and the reading
capability ranges from few mm up to few meters. Meanwhile, active RFID tags have
a powered battery but may have longer ranges and many active tags have ranges of
tens of meters. The life of a battery is up to several years. Furthermore, active RFID
tags may host larger memories and tend to store additional or other data sent by the
transceiver. For semi-passive tags, they behave like passive tags in their exchange of
information with the reader but would pick additional data using self-powered
storage systems and sensors. Figure 2.1 shows the comparison between active,
passive and semi-passive tags. There are a lot of works have been focusing on the
development of active RFID especially for active RFID-based indoor positioning
system for industrial environment, active-RFID system operating in heavy
environment conditions to aid the production cycle of bentonite-coal dust mixtures

for foundries and a low-power active RFID portable reader system [9] [12] [14].
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Figure 2.1 Communication between a reader and (a) passive tag, (b) active tag,

(c) semi-passive tag [8]

23.1 Active RFID-based Indoor Positioning System for Industrial

Environment

Active RFID system is commonly used to support indoor positioning system. Several
methods such as ToA, RSSI, and TDoA have been proposed by previous researchers
[9] to locate the RFID tags in an indoor environment. Each of the methods has its
own advantages and disadvantages, which may affect the performance of the
developed system. One of the methods proposed by Huang (2011) utilizes Time of
Arrival (ToA) method based on absolute time arrival at a certain base station rather
than the measured time reference between transmitting and receiving the signal on
the other station. The method gives good agreement between delay and distance.
Both agreements’ readings increase simultaneously which make it good to guarantee
the right location in a positioning system. Figure 2.2 represents ToA method. In
contrast to ToA method, the Receive Signal Strength Indicator (RSSI) method
purposed by Chang (2009) and Felix (2014) is lacking in performance unless the tags



58

REFERENCES

Peng Wang, Peter B. Luh, Shi-Chung Chang and Kerry L. Marsh, Efficient
optimization of building emergency evacuation considering social

bond of evacuees, IEEE International Conference on Automation Science and
Engineering, pp. 250 - 255, 2009.

G. Shu-qin, Q. Jin-hui, Z. Lei, H. Li-gang and W. Wu-chen, A Low-power
Active RFID Portable Reader System, IEEE International System
Conference Montreal, April 7-10, 2008.

Seyed Hossein Siadat and Ali Selamat, Location-Based System for Mobile
Devices Using RFID, 2008 Second Asia International Conference on
Modelling & Simulation (AMS), pp. 291 - 296, 2008.

E. Callaway, P. Gorday, L. Hester, J. A. Gutierre, M. Naeve, B. Heile and V.
Bahl, Home Network with IEEE 802.15.4: A Developing Standaed for
Low-Rate Wireless Personal Area Networks, JEEE Communications Magazine,
Vol. 40(8), pp. 70-77, 2002

Kunal Shah and Mohan Kumar, Distributed Independent Reinforcement
Learning (DIRL) Approach to Resource Management in Wireless Sensor
Networks, 2007 IEEE International Conference on Mobile Adhoc and Sensor
Systems, pp. 1-9, 2007.

Gezici, S., Sahinoglu, Z., Molisch, A.F. et al. EURASIP J, Two-Step Time of
Armrival Estimation for Pulse-Based Ultra-Wideband Systems, Adv. Signal
Process, 2008

Manon G. Guillemette, Isabelle Fontaine and Clayde Caron, Hybrid RFID-GPS
Real-Time Location System for Human Resources: Development, Impact and

Perspectives, Proceedings of the 41** Annual Hawaii International Conference



10.

11.

12

13.

14,

15.

16.

59

on System Sciences (HICSS 2008), pp. 406, 2008.

Khan, M. A., Sharma, M. and Prabhu, and B, A Survey of RFID tags,
International Journal of Recent Trends in Engineering, 1(4): 68-71, 2009.

Y. Huang, A study of re-over-fibre based active RFID Infoor Location System,
Department of Electronic and Electrical Engineering, pp. 37-41, Feb 2011.

C. Felix, P. Hui, C. Henry, B. Chan, S. H. Fung, RFID-Based Location
Tracking System Using a Peer-to-Peer Network Architecture, International
MultiConference of Engineers and Computer Scientists (IMECS), 2014.

A. A. W. Ab Razak, F. Samsuri, Active RFID-based Indoor Positioning System
for Industrial Environment, IEEE International RF and Microwave Conference
(RFM 2015), December 14-16 ,2015.

Gian Luigi Gragnani, Claudio Montecucco and Luca Casella, Active-RFID
System Operating in Heavy Environment Conditions to Aid the Production
Cycle of Bentonite-coal Dust Mixtures for Foundries, 5% International
Conference on Multimedia Computing and Systems (ICMCS), pp. 472-477,
2016.

Gian Luigi Gragnani, Claudio Mntecucco and Luca Casella, Active-RFID
System Operating in Heavy Environmental Conditions to Aid The Production
Cycle of Bentonite-Coal Dust Mixtures for Foundries, 2016 5* International
Conference on Multimedia Computing and System, pp. 472-477, 2016.
Shu-gin Geng, Li-gang Hou, Jin-hui Wang, Lei Zuo, Wang Zhang, and
Wu-chen

Wu, Design of RFID active tag system based on MSP430, IET Znd
International

Conference on Wireless, Mobile and Multimedia Networks (ICWMMN 2003),
pp-139-142, 2008.

Sanae Nakao, Takayasu Norimatsu, Takanori Tamazoe, Takashi Oshima,
Kazuyoshi Watanabe, Katsuya Minatozaki and Yohei Kobayashi, UHF RFID
Mobile Reader for Passive- and Active-Tag Communication, 2011 IEEE Radio
and Wireless Symposium, pp. 311-314, 2011.

O. Shoewu and O. Badejo, Wireless LAN Technology, Deployment and
Security Issues, Compendium of Engineering Monograph, Vol. 3(2), pp. 19-27,



17.
18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

60

2006

Savi Technology, [Online], Available; www.savi.com, accessed May, 2017.
D.P. Seetharam and R. Fletcher, Battey Powered RFID, ACM SenselD 2007,
2007.

I. F. Akyildiz, Weilian Su, Y. Sankarasubramaniam and E. Cayirci, A Survey
on Sensor Network, IEEE Communications Magazine, Vol. 40(8), pp. 102-114,
2002

Quanhong Wang, Kenan Xu, G. Takahara and H. Hassanein, Locally Optimal
Relay Node Placement in Heterogeneous Wireless Sensor Networks,
GLOBECOM ‘05. IEEE Global Telecommunications Conference, Vol. 6, pp.
5-2552, 2005

D. Culler, D. Estrin and M. Srivastava, Guest Editors’ Introduction: Overview
of Sensor Networks, Computer, Vol. 37(8), pp. 41-49, 2004.

N. Renuka, Ng Chin Nan and Widad Ismail, Embedded RFID Tracking System
for Hospital Application Using WSN Platform, 20/3 IEEE International
Conference on RFID-Technologies and Applications (RFID-TA), pp. 1-5, 2013.
Shobarani Mada and Sandhyarani S, An adaptive Embedded Systefn for
Helping Patients, International Journal of Computer Trends and Technology,
Vol. 2, pp. 1, 2011.

Eric Dines, Hassanain Al-Majeed, Asanka Fernando, Mutaz Abdalla and
Jaydeepsinh Gohil, A New WSN Paradigm for Environmental Monitoring and
Data Collection, Australasian Telecommunication Networks and Applications
Conference (ATNAC), pp. 1-6, 2012.

Eric Dines, Hassanain Al-Majeed, Asanka Fernando, Mutaz Abdalla,
Jaydeepsinh Gohil, A New WSN Paradigm for Environmental Monitoring and
Data Collection, Australasian Telecommunication Networks and Applications

Conference (ATNAC), pp. 1-6, 2012.

Faisal Hussian, Shakeel Durrani, Junaid Rarooqi, Hassan Mahmood, Ghalib
Junjua, Imran Jattala and Nassar Ikram, RFID and WSN Based Integrated
Maternity Ward Monitoring System, INMIC, pp. 43-48, 2013.

Bradly Mitchell, Wireless Standards 802.11a, 802.11b/g/n and 802.1lac,

[Online], Available: www.lifewire.com, accessed January, 2018.



28.

29.

30.

31.

32,

33.

34.

35.

36.

61

Zhizhong Zhang, Peiliang Dong, Jun Yao and Koen Holtman, A Performance
Study of Zig Bee Broadcast in Coexistence with Wi-Fi, 2014 International
Conference on Cyber-Enabled Distributed Computing and Knowledge
Discovery, pp. 395-399, 2014.

Pan Tao and Liu Xioyang, Hybrid Wireless Communication System Using
ZigBee and WiFi Technology in the Coalmine Tunnels, 201! Third
International Conference on Measuring Technology and Mechatronics
Automation, Vol. 2, pp. 340-343, 2011.

Chen Chen, Yuebin Huang, Yizhi Wang, Yun Chen and Xiaoyang Zeng, A
Robust Frame Synchronization Scheme for Broadband Power-Line
Communication, 2011 9% IEEE International Conference on ASIC, pp.
212-215, 2011.

Sun Jiping, Cheng Lingfei and Zhang Changsen, Influence of Transverse
Dimensions on Electromagnetic Waves Propagation in Rectangular Tunnels,
Journal of China University of Mining &Technology, Vol. 1, pp. 596-599,
2007.

Chen Chen, Yuebin Huang, Yizhi Wang, Yun Chen and Xiaoyang Zeng, A
Robust Frame Synchronization Scheme for Broadband Power-Line
Communication, 2011 9% IEEE International Conference on ASIC, pp.
212-215, 2011.

D. Porcino and W. Hirt, Ultra-Wideband Radio Technology: Potential and
Challenges Ahead, IEEE Communications Magazine, Vol. 41(7), pp. 66-74,
2003.

D. Porcino and W. Hirt, Ultra-Wideband Radio Technology: Potential and
Challenges Ahead, IEEE Communications Magazine, Vol. 41(7), pp. 66-74,
2003.

Majid Baghaei-Nejad, Zhuo Zou, Hannu Tenhunen and Li-Rong Zheng, A
Novel Passive Tag with Asymmetric Wireless Link for RFID and WSN
Applications, 2007 IEEE International Symposium on Circuils and Systems, pp.
1593-1596, 2007.

Jin-Shyan Lee, Yu-Wei Su and Chung-Chou Shen, A Comparative Study of
Wireless Protocols: Bluetooth, UWb, ZigBee and WiFi, JECON 2007 - 33"



37.

38.

39.

40.

41.

42,

43,

45.

62

Annual Conference of the IEEE Industrial Electronics Society, pp. 46-51, 2007.
Sathaporn Promwong and Phonepaseuth Southisombat, UWB Transmission
Measurement and Modelling for Indoor Lozalization, 2016 International
Computer Science and Engineering Conference (ICSEC), pp. 1-4, 2016.
Vinicchayakul et al. (2016)

Wipassorn Vinicchayakul, Sathaporn Promwong and Pichaya Supanakoon,
Study of UWB Indoor Localization Using Fingerprinting Technique with
Different Number of Antennas, 2016 International Computer Science
and .Engineering Conference (ICSEC), pp. 1-4, 2016.

Wipassorn Vinicchayakul, Sathaporn Promwong and Pichaya Supanakoon,
Study of UWB Indoor Localization Using Fingerprinting Technique with
Different Number of Antennas, 2016 International Computer Science and
Engineering Conference (ICSEC), pp. 1-4, 2016.

Paolo Valerio Testa, Corrado Carta, Marvin Barahona, Bernhard Klein and
Ronny Hannel, 0.5-20GHz UWB Distributed Combiners for Multi-Antenna
Receivers, 2016 IEEE MTT-S Latin America Microwave Conference (LAMC),
pp. 1-4, 2016.

Paolo Valerio Testa, Corrado Carta, Marvin Barahona, Bernhard Klein and
Ronny Hannel, 0.5-20GHz UWB Distributed Combiners for Multi-Antenna
Receivers, 2016 IEEE MTT-S Latin America Microwave Conference (LAMC),
pp. 1-4, 2016.

Omar Abdulwahabe Mohamad, Improved Performance of Energy Consumption
in Wireless Sensor Networks Based on ZigBee Transceiver Protocol, ECAl
2016-International Conference-8th Edition, Electronics, Computers and
Artificial Intelligence, July 2016.

IEEE Standards for Local and metropolitan area networks-Part 15.4: Low-Rate
Wireless Personal Area Networks (LR-WPANs), 2011.

A. Wheeler, Commercial Applications of Wireless Sensor Networks Using
ZigBee, IEEE Communications Magazine, Vol. 45(4), pp. 70-77, 2007.
Shu-Chiung Hu , Cheng-Kuan Lin, and Yu-Chee Tseng, Automatic Parameter
Selection for the ZigBee Distributed Address Assignment Mechanism, 2013
IEEE



46.
47.

48.

49.

50.

63

24th International Symposium on Personal, Indoor and Mobile Radio

Communications: Mobile and Wireless Networks, 2013,
Z. Alliance. Zigbee specification, 2007.
Y.-C. Tseng, M.-S. Pan, and Y.-Y. Tsai, Wireless Sensor Networks for

Emergency
Navigation, IEEE Computer, Vol. 39(7), pp. 55-62, 2006.

Q. Li, M. D. Rosa, D. College, and D. Rus, Distributed Algorithms for Guiding
Navigation Across A Sensor Network, In Proc. of ACM Int'l Conference on
Mobile Computing and Networking (MobiCom), 2003.

S.-C. Hu, Y.-C. Wang, C.-Y. Huang, and Y.-C. Tseng, Measuring Air q\Quality
In City Areas by Vehicular Wireless Sensor Networks, Journal of Systems and
Software, Vol. 84(11), pp. 2005-2012, 2011.

Z. Alliance. Zigbee specification, 2006.



	image00002
	image00004
	image00006
	image00008
	image00010
	image00012
	image00014
	image00016
	image00018
	image00020
	image00022
	image00024
	image00026
	image00028
	image00030
	image00032
	image00034
	image00036
	image00038
	image00040
	image00042
	image00044
	image00046
	image00048
	image00050
	image00052
	image00054
	image00056
	image00058
	image00060
	image00062
	image00064
	image00066
	image00068
	image00070
	image00072
	image00074
	image00076
	image00078
	image00080
	image00082
	image00084
	image00086
	image00088
	image00090
	image00092
	image00094
	image00096
	image00098
	image00100
	image00102
	image00104
	image00106
	image00108
	image00110
	image00112
	image00114
	image00116
	image00118
	image00120
	image00122
	image00124
	image00126
	image00128
	image00130
	image00132
	image00134
	image00136
	image00138
	image00140
	image00142
	image00144
	image00146
	image00148
	image00150
	image00152
	image00154
	image00156
	image00158
	image00160
	image00162
	image00164
	image00166
	image00168
	image00170



