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Abstract o

In this paper, we proposed the smart hanger system based on the RFID

smart hanger consists of LCD, LED, rmg sensor RFID t nd RFI . In order to
verify the usefulness of the proposed smart hanger sys e experim e clothing store
and laundry monitoring system. The shopping ce &%&e

or

through the internet. When the clothes are sold, th ationis transmitted to the hanger.
Shopping center server read the "Purchase" an ood" lnf abion and transmit it to the

smart hanger through the wireless comm hen the LCD shows this
information. This smart hanger system ca‘h ed for sh g mall to increase sales. Next
laundry monitoring system, when custom me t ore to wash their clothes, washable
tag is attached on the clothes. All th er i h@n is saved in database on server. It
is very convenient for the cust o heck th %{ tatus through web application. The
laundry store can search custo clothe,s nterface on computer, and collect it easily by

indicated LCD on smart han

Keywords: Smart Ha ID Tag, RFID Reader, Clothing store, Laundry

monitoring system 1
1. Introducti

There is gro inter @varlous convergences in recent years. For convenience of the
user, the convergence s the smart hanger using the RFID system [1-3]. Smart hangers

can be applied to e monitoring systems that can be used the clothing stores and
laundry, and theraé?thanged for customers convenience and buying increase [3-5]. The
clothing sto ring system uses the Social Networking Services (SNS). The SNS
becomes an égnant social method, almost all the people use Facebook or twitter to make
frlends or information. Therefore we can find great value from SNS. Social network site
I|k k and twitter have the function "Like" and "retweet", we can use these functions

(reJerence of purchasing (Figure 1) [6-7].

e g5 Like

Figure 1. The Favorite Button of Facebook and Twitter

With these functions, smart hanger monitoring system can show the degree of satisfaction.
The Laundry monitoring system can manage customer data, can give customers know where
their clothes locate, which processes are done, and what time is appropriate to go to shop to
take their washed clothes back. This monitoring system shows the customer number, full
laundry, and current laundry [4-5].
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In this paper, we proposed the smart hanger system based on the RFID. Proposed smart
hanger system consists of smart hanger, server, and wireless communication module. The
smart hanger consists of LCD, LED, ring sensor, RFID tag, and RFID reader. In order to
verify the usefulness of the proposed smart hanger system, we experiment the clothing store
and laundry monitoring system. The shopping center server connects with the SNS server
through the internet. When the clothes are sold, the information is transmitted to the hanger.
Shopping center server read the "Purchase" and “Good" information and transmit it to the
smart hanger through the wireless communication module. Then the LCD shows this
information. This smart hanger system can be used for shopping mall to increase sales. Next
laundry monitoring system, when customers come to the store to wash their clothesqwashable
tag is attached on the All the customer information is saved in database on ser WVery
convenient for the customer to check their cloth status through web applicat':fn\.%v aundry

store can search customer’s clothes by interface on computer, and colle easily by

indicated LCD on smart hanger. \
Figure 2 shows the processing flow of the @/ anger system. The smart hanger receives
command and data from the server. Th er perlo y checks for status of smart
hangers, the information is transmitte K e sma\ggger Then the LCD will show this

information. 4

\Q Shoppmg center B SNS server
Q\ @reless
Q

:& Figure 2. Processing Flow

2.2.The S anger
Figur ows the block diagram of smart hanger, and they consist of LCD, LED, MCU,
RF{%

2. The Proposed Smart Hanger System QQ
2.1. Smart Hanger System Overview

; RF antenna, ring sensor and battery.

RF Antenna

RF ‘

o = MCU —— Madule

Ring
Sensor

Figure 3. Block Diagram of Smart Hanger

Ring
Sensor
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Figure 4 shows the ring sensor. If the ring sensor is activated, the hanger is sent to the
server reads the information of the RFID tags attached to the clothing. Figure 5 shows the
structure of smart RFID hanger.

REEE

When hanger is hung State: ON WhenX;(eﬁ;s toucr@
ent h
----- Slgnal se

Figure 4. Ring Sen@ mart Hanger

This hanger combined RFID reader |reI %@ﬁumcaﬂon module [8]. Figure 5 and
6 shows the reader and antenna readeR tags at 13.56 MHz and read range are
about 180mm. Figure 7 shows CB artwo%

Figure 6. 13.56Mhz Antenna
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Figure 7. PCB Artwork 6
2.3. Electric Wave Absorber '6 ’

When RFID reader read a tag, if multiple tags withj ’t- ge, the%)ﬁ)generated. Smart
% lectri W sorber, and used tape
eYab

hanger is designed to prevent around the RFID tag
copper foil. Figure 8 shows the smart hanger with €lectric sorber and Figure 9 is
manufactured smart hanger using the electric &%ﬂbsorber%

&

RFID
Tag

‘% Electric Wave Absorber
@ : gmaﬂ hanger

Figurei& art Hanger with Electric Wave Absorber

>

Figure 9. Manufactured Smart Hanger using the Electric Wave Absorber

2.4. Wireless Communication Module

Figure 10 shows the wireless communication module of the proposed system. It is the
bridge to collect tag ID from hanger to computer. The wireless communication module use
Msp430 and CC2420 chip to keep a communication within 60m.We set one wireless
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communication module at the server computer. It can read at least hundreds of tags at the
same time.

Figure 10. Wireless Communication Module o

Figure 11 shows the USB interface board, and it is connection board %wéen the
base module and USB. 6

Figure B
Table 1 shows the commu n protocol of the RFID reader and tag. The reader can

read a series of number fro ag 0~1isre g module ID.2~3 is send module ID. 4~5 is
action command. 6~13 |s§ ID. 14~ ttery voltage. 16~17 is CRC code [9-11].
bIe ]«ommunication Protocol
f\\’ ¢ Name Description
1 C\ Destination Receive module 1D
2-3 A"’ Source Send module 1D
4-5 N Command Action demand
6-13 /- ulD RFID tag UID
14 - 1& Battery Battery voltage
CRC CRC

PC p s use the MFC (Microsoft foundation class), it is class library for Microsoft’s
lication program development, included in the Visual C++, and use Win 32

ng [11].

2.5. PC Reader

Figure 12 shows the reader connected to PC and the clothing's tag recognizes and store the
information, and Table 2 is the characteristics of PC reader.

Copyright © 2014 SERSC 321



International Journal of Multimedia and Ubiquitous Engineering
Vol. 9, No. 10 (2014)

Figure 12. Reader Connected to PC

Table 2. Characteristics of PC R{:ader 62

Characteristics ‘\@nteﬂts

Frequency Q 13,{6M\W
RF Data Rate 1S 15693%6.6kbps

Y [ ]
Read Range R \%180mm

Interface JC_)\ X \Q) 7 RS-232
Power 4 @\ Qy\\ DC 3.3V -5V

3. Experiment Q) \\.9\
g

3.1. The Performan;ir art Ha

3.1.1. Ring Sens ord eck the ring sensor's operation status through the
experiment w. ed 10 ti e experimental results through 100 cycles showed a
100% success |gur%@ows the experimental results of ring sensor.

Su %ge
M,

:oe ° |
@ 60 |
M Success Rate
40
20
0 1 T T T

1~10  10~20 20~30  30~50 Testunit

Figure 13. Experimental Results of Ring Sensor
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3.1.2. RFID Tag: Manufactured smart hanger’s reader for reading the time it takes for
the experiments, and the average recognition time were calculated through repeated 10
times. Experiments for a total of 5 times were repeated 50 times. Experimental results
of the average recognition time were 0.25 seconds, and figure 14 shows the
experimental results of recognition time.

Hanger reader
delaytime (s)
1

V'
S
AN

est unit

% 40 0
Figure 14. Experiﬁ@l?esu@fag Recognition Time
er:

3.1.3. Electric Wave Absorb xperim %results in case of using the electric wave
absorber was 100% suc Qs)rate, igure 15 shows the experimental results of
electric wave absorber. he figu axis is the distance between the hangers and
hangers, and y-axis | ess ratg.
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50 B No Shielding
Q ndl B Shielding

40
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Figure 15. Experimental Results of Electric Wave Absorber

3.2. The Clothing Store Monitoring System

Figure 16 shows the main board of the hanger. There are MCU, RF chip, and RF antenna
in this picture, and Figure 17 is the picture of experimental set.
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Figure 17. E i perimental Set
Figure 18 shows clothing sear

Clerk

Q Request size
@ Figure 18. Clothing Search Flow Chart

Clothing search order is as follows:

Storing information of clothing (color, size etc.).

Customers are requested to the wanted size.

Search the DB server will look for the color and size fitting clothing.

The server makes the smart hanger’s LED blink.

Customers choose the recommended clothes on the display device, and transmits
the information to the server.

5. The server makes the smart hanger of recommended clothing with LED blink.

Rl Sl s
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Figure 19. Display screen x)

Figure 19 shows screen of display device. Figure 20 shows the /nonit f mart hanger,
and smart hanger monitoring can show the degree of satl Lt ha@CD It not only
shows the degree of satisfaction but also show the com se ebook
A
\./
Purchase Good

10 °\Q I )
N

. *Q&A

\i re 20 onltorlng of Smart Hanger

nY

cribed in Figure 21. The tag was attached on cloth, and then
RFID reader. Another RFID reader which read tags before
te-B was connected with PC. With the system some experiments

3.3. Laundry toring S

Implemented system
was holding on hang
washing clothes a
was carried out in

Figure 21. Monitoring System of Laundry
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The packet data is sent and received through radio module Kmote-B to the wireless RFID
reader. The sent and received packet rate was calculated and represented in Table 3.
According to experiment, the average reception rate at 40m distance is 99.75%. In case of the
scale of laundry store, it is reasonable to apply.

Table 3. Packet Reception Rate (PRR) According to Distance

Distance (m) PRR (%)

10 100 x) °
20 100 Yy

-
: o

T NZ
40 9
S
4. Conclusion A\
This paper proposed the smart hanger s, t@based on ID. Proposed system consists

of smart hanger, server, and wireless ¢
LCD, LED, MCU, RF chip, RF a

usefulness of the proposed smart ﬁn
monitoring system. The shop

, and battery. In order to verify the
system, periment the clothing store and laundry
enter seryer connects with the SNS server through the

icati% dule. The smart hanger consists of
rin

internet. When the clothes sold, the i fo& tion is transmitted to the hanger. Shopping
center server read the "Pu " and ‘@ information and transmit it to the smart hanger
through the wireless\c nication module. Then the LCD shows this information. This
smart hanger syste e used fe&&opping mall to increase sales. Next laundry monitoring
system, when customers come@e ore to wash their clothes, washable tag is attached on
the clothes. Al ustomernformation is saved in database on server. It is very convenient

for the customer to chec
search customer’s clot
smart hanger. This
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