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ABSTRACT

The group management system with Wireless Sensor Network and android application is
proposed in this paper. The proposed system was composed of personal devices with sensor
nodes of WSN, manager device of android platform, and the web server. The sensor node used
by each group member send a data packet to the manager device every 2 seconds. The leader
device displays and transmits entire information to the web server. The web server represents
these information through web page. Therefore, guardians can assure their group member's safety
and security on the web page. The RSSI value of each sensor node converted by computed
log-normal path loss model into distance value and displays on the manager device and the web

page.

19 E

IE#E, A AA ESZ, kERE o] &8 A )M, Log-normal Path Loss Model

.M 2 g & Fofolth
oY A Wk AuAE FHT He et
#H AH| 2 FokellA] RFID/USNe] theh W9l wo} WAl ApmE tl]—;qgl_y] g 1=
7} &7F dal vk RTLS(Real Time Location @ A A®l Zoz @ggola 4 9t} ofol=
System)$} LBS(Location Base Service):™ &8 & Zulsl ofel@Eoli} A 8k Ao apm
obA % RS WA L, 1 WA E W AudEe olol5e welds] A9 W w

- 378 —



cmbEE 9 A A ENAS Jko R @ agek] Aesle] 7d

< wEE VoA o]E WAs: dele @

@A 7HA AFONEH A IEde AAE
ORE EFFAE olEE ol V] AAH,

RFID 4 74 AA YEQIE o] &3 15 F
7holE AlEL Fo] glom, AutEE o] EE Ao
A e e GPS HIolElE o] &3 1F T oE
Aol Fo] Ar1-3]. 2B 71E9 A AEL
A|2~E FEe] Qloj W o nTE FQ®
st1, o]#o)lES ANEE S5 44 AT
A7 W&ol ARgel Alsto] Qlupe o] Qlth

2 =RoAE 5 MY A&y BT
A7F e E 3] AR FHY aEdE Al
2HS kst AARER o] FojX = sl
& v 2%mit; =T olo|t], RSSI, HIE E] %,

=

I

S AES AEA dEE AEedh & @
T PR T e EE shdel ®Als
AL, 5 wHzE e dHes HoluAAy S5
dEel S AF olE AEA A dEFEr ®
o, wde] UdE GPs® FE ] 91 Freb o

A ARE PAHE HFeich §F
B OF 9w Baxs A9 flue]A
= S8 2w WH e AEHE g4dE 5 QAo 1
FH e BEds BASH] flste] T AlA
HWESAE HE Foz 74 shalon, A&ate)
1% W9 el Al RSSI @S log-normal path
loss models ©]-&3afo] #Abst A2l s o] &3t
Wk AlRbehs A AES X FA S 9 =5
= 2 adol wiAskA gformw AAE FEE

AT mEgTh Aal, ofolgs A dEE 24
°of HA%t A== o] g8t} ool v #

. AlAE Y

ERoA Aekste AlAEES T3 13 ol
o7 AT 7|Hke] 7wy, QT Fo)

= ZaE 7w deAwy g ohgA )
H
& ﬂ
0 a inipmet /" Parens
Discarnected r > n 2. '

] [ Maticek

vE
¥
wonnecton "l ”
Wireless. *
T f

%) 2 8 \
4-.8
1

M
g 1. Al 2~E A

a
F g
l ¥

ekl sevver

2% 2

EAE AEADAL Fatol GATC] 24T )
Qe Qg A%} Wtk FHow volE
g Witk YAel s Yl E Fa) &
A wRErE e 9Exe] 94 U9 Qkxel
% Wikl Aelg mAF,

2.1 7l

ARl & FX & TinyOS 1.0% 2.0& A st
= Telos revision B Z#Z 7|wte] A==
Abgatgder Axe=s 13 29F o] IEEE
802.15.4 7]1¥ke] 24GHz F3 ool 4 &
Alo] 7}53F TIAFS] CC2420% 8MHzE =7 F
LS ZH= MSP4305 0% FAE oA 9Tt

% 2. QA

7 O W 2548 By kel Al
AeES] Y EY I+ Minimum Cost Forwarding
Algorithm < o] g3lo] WE|Foz FAsIT

2.2 A&EA G

A&EAGLE T FAalo] 7hseta,
S S48 Freta e
7I4ke] ARlE E& AR
ZHREL 2 E 2207
o] golgk ile] Slrh

JT ol AXE FxE Application,
Application Framework, Library, 8
Android Operation Environment(Run Time)2]
HZ7kA] FEo =z o] ZIth4]. tERo|E o
Aol 22O HAaae Holer & F
gom, HaaE ofEgAloldel o3 A s o
A3l AERE A BT k=0l Aol A <]
g e AEHEE 5k, 7 EuE o
A e dnjEn] £29 d3o] shsstth gl
HE AAS Fsto] the NEH| ] ko] 7}
o, o5 R ®MS4E ddd & ¢ u

[5].

at

Bluetooth

|

Base node

ol &AHT} Wo]AxTxhe] BEAIS 77 39
EFFEARES o83t o]Fozit}. oA k=
To MY ZEE o] &35t g=Rol= vy



E288] 2011 FAEY <43

A4dst 49 JNI(Java Native Interface)E ©]-&3}
o QeI A~E 4 °H°]= st AEEES] &

O 1

Az AA ofEeAlelds sl FErt
ATt *ﬂ/‘i ==7F Lof& BN I S e
L‘Eoﬂ/‘i Al TJ% HolHs &FFAR
e OPoi EFFAE dEAGTEel AFHT
E 1. dolE R A
Payload Size(Bytes)
Node_ID 2
Sequence_ Counter 2
Operation 2
Battery 2
RSSI 2
TAE S1E Holy izl txe 2 19 2

o,  Noid_ID=  AlA Zp2lel D,
Sequence_ Counter= H|°oJ¥ 3|71o] <A 12jaL
Opereation> AAM == A9 & SHHEY &

% vpehdich

LIS
a

23 AH
Q& A etEhe glo]ylo] YEL AL AnEE]
AdE 3GHS B3] MM FRE ddstn

el A DBel Aug A 1F W
o AL YAWIN Agas olE §
sto] WM HBE AAOZ AT F
Stk DBel A%E 3uol 5=:& 17 49 @
o,

@ e 5x o gT i - Wie -

1% 4. DB AFH st 55

e e

1% 5. Google W ol &3 AEA A BA

wE o] WE A u|o]x] Aol A Al
Z2estd dF e ARE AP F

2
JXF= XML (Extensible Mark-up

sl

|o o

&
it

32 O

Language) @4 o® FHHrt g Aujolr=
AEA} duwRE GPSYRE VWow ¥ 5
I} zol Google map API(Application Program
Interface) S ©]&-3l0] Q&AL A4 AAE A4

ojAE Sl §£ lasy

E}. Al HLEL RSSIE 323 H]
olA TR AL, LQ x
Esl dde EF5FA BEES E?:SH HelHE
Aseh, A golE: eLAuture] W] &
ARk QEa SRR = 19 63 o] =R

H~l
?K_',

o 2 F—?L' offt
gi
2 >
1o
ox

ol ZYES A SHW-M110S(Samsung)
S AHgEET 29 69 (= Z2713W o)1,
(b= 2713t ABE BES 59 o=
ol ds AT ol

a5 MyAs 2EEHe ol ol

2Ae =
A H el A
AR =

LT
= o]2 XML #2ow A&t AZgd
QA&Atet oA o] Zg Aol AlZF Ao A H o

Cofolt] ARE

"ol wolett 1 YNE ol gsto] AN
= "'?—E%g] _IT_EO}‘O]E]E]— ‘_5‘_1—/\(];9/] ;S]E.% %_]5(] }\]
713 a9 wroh olato] AR A ol

= o

= AEAIA FA T

3.2 Log-normal Path Loss Model

Hlo] s et 7 AlMeEe] RSSI dhs
g 4= 9tk HlolA o] RSSIE BFFA
& B3 A&A WBE dEHD AsA G

1%E log-normal path loss model& ©]-§-3}¢] A
g oz Farstt, akd 7 AlA =2 A

]

Hﬂ Ay

=4

ghe &R el WAEth AMw-sel 1§
A&l At Wod5E ABAIE A5H

4
0% Fase, ol 29 sol AY FYL ¥

2 -2

- 380 —



srbEE 9 RH A MENAE e  IFHe) A29e) 74

A8k 4= 3t} Path lossi= 4 (7)% Zo] A7t
F7etel wal Ao Frlete S B
=3
d\n
PL(@e () )
0
PL path loss ©]1, d $41d¥ F20%2)

718, do= 71¥718], n path loss exponent®
A=l d7b 57t Fell wet dvhv wWEA path
loss7}  Z7let=71E yER = = ot}
Log-normal path loss B2 2/(8)7} 2t}

(d)[dB] = PL(d,) —10nlog10( 5 )+X, (8)
0
21 (8)8 PL(do)= 71EAE 1melA1e] path
loss ©]11, X = % AA7L o) 729 AE

o

Mot

‘*]"1 wEg HlolAxE 3O AE A
& SEdA AgE AsAAEA 5H }Oﬂﬁ}
AA ez F4 AL 259 A 29 A4
2l 0dBm(ImW)Z A4 3k3ith

=743k RSSI HlolEHZ5E =Z3t log-normal
path loss model> 1% 7JJr 231, log-normal
path loss model®| Z}2}n|E & 3228} 2o}

-68- ]

& Measured
Log-normal Model

3 R B B

Received Power [cdBrn]

&
i
T

4
=}
T

7 L L L L L L L L [
a

Distance [m]

1% 7. Log-normal path loss model

3 2. Log-nomal path loss model parameter
PL (d,) n X,
—61.903 0.8329 0.7924

v. 22

A HELI S <t
AWLEE QHPOM%
lOPoWE} Aokt Al
=2 &2 i A=
711‘{1%%L 1?4 ﬂ X*Oi Xéi%—

oo iEOPO]E], RSSI, WlE 2] =, 573
o] ARE A& @Iz FaAldr) A&
2 FAlg dojelS shdlel Ak, GPS dlo]
B & F7l8te] olE AR AFst. 17 9
He R BiAE AW Ay dAdoe 1Xl§
Fato] A& g9 aF W] dAl X8 A
5 F<l & 4 vk RSSI w2 Z4¥ RSSI #t
O 2% E EE% lognormal path loss models
ol g3to] AR gatstoith

ZAS 2
2 dye T4 l%l%ﬂ oAl A k=
20109 AFEATEIIE/EANY (No.

00041668-1)°] Aoz Qg di}zo]
o, FAFA ] A EUTh

o

P

Ho
ra

[1] Azmi Mohd Yusof, Mohd Ezanee Rusli,
Yunus Yusof, “Kids Finder Through Bluetooth

Technology,” Digital Telecommunications,
International Conference on, p. 12, International
Conference on Digital Telecommunications

(ICDT'06), 2006.

[2] P. Y. Chen, W. T. Chen, CH. Wuy, Y.

C. Tseng, and C. F. Huang.: A group tour
guide system with rfids and wireless sensor
networks. In: International conference on
Information Processing in Sensor Networks, pp.
561--562, 2007.

[3] Tsung-Yu Liu, Tan-Hsu Tan, Yu-Ling
Chu, “Outdoor natural Science Learning with
an  RFID-Supported Immersive  Ubiquitous
Learning Environment,” Educational Technology
& Society, vol. 12, no. 4, pp.161--175, 2009.

[4] Yong-Cai Pan, Wen-chao Liu, Xiao Li”
Development and Research of Music Player
Application Based on Android,”
Communications and Intelligence Information
Security, International Conference on, pp. 23-25,
2010.

[5] Shane Conder, Lauren Darcey, “Android
Wireless Application Development,”
Addison-Wesley Professional, 2009.

- 381 —



