JI% 5 %2 Sk 2 RFID 3 0 e b s A

e
Bz A AL Fagae
M9956006@mail.npust.edu.tw

kLGN
Mz AEdfE-F FagEk
kung@mail.npust.edu.tw

HE R
g‘\ﬁﬂ.;};‘;—k g 2HP
mslin@mail.npust.edu.tw

Rz Bl 8 T
M10056033@mail.npust.edu.tw

i
KT TR I BB e SRR IR T S A 2 PR

oo P EIA G RF 2IRT w(GPS> wres iz o GPS LiFEA v & * 2R P
BT MFERS 337 2N LY > BIRFID 2 2 ¢ - ﬂfé”‘ PR 2
FireRFID 7=« % i# * RSSI Haprkies 3 p 2% ?;1“ cie B At - A FENE TR
B 3FXNNTERATHEREFZORE » ERT B 57 7}‘%"’% TN S
RFID #_ixz %Rk > &7 & % 85 3R Sdic (Probablllty Density Function , PDF) %
WE RPN ety o APy A& 4 5 Offline 2 Online & pf £ @ & Offline Fpf o2 &8 &4
BETRAGENZTP AT 2E > TRLRIER DR P H 2 RSSI E--F T AR
TR FAEY o fOnline FFE R A E P EAERKARSSI EL d g TR
B e Bahgp iz 23K NFTH L fI* e BLIRAN-FEFLFEZTE
N AR AR o

M4tz *RFID~ 3 p 2=~ 2>~ 5% R Sfk ~ RSSI -



- FrdRat

dONITE R enT AL B o do ST R S AR B PR > @ iR
Ik SRBEBEOEE ~ A ahd oy ¢ ’ﬁrﬁ%‘ﬁ?‘ﬁ SR LRE D E o P TPRIE
BB PRI - X A ;% i Mo E b T A fEPRFRe A 23k T % % Global Position
System, GPS) & % ¢F @i pRAxF B ¥ AR F K@ 04 T - cnP g o GPS Hiv A% i e v
T enfEhk ML kR R FB e iz EPrEFRFEXINFEES AT ERE
GPS A 5 MR NT i BRI F PN LIRS > FF P LR S F
eI pRAEZ - o BE P ';E‘ﬁ‘iiﬁf“T PRl WAy b X PP Ecl g migs
WEL S BB B P R AT Y b g BABMEE R S N i b oo 4ok RS IEEE
80211 frEF ---E > @ FfAE P Ll“';}i,{iﬁr"’ﬂﬂ”ﬁ F e hE KRB HmAE o

GPS Hjirte g P TRBLIF IFPF > LU gLk FIRE AP Ejrm ERBITERZ &3
PAEFREEY o # J A B EM GPS FEE At N i b o e R R R e B
Tk g Rper g x> igs S A4 i F S A AR o P iEF RFID 4p B ke p
B 3 0 RFID 3f B~ Aokt g g g it M&ré%ﬁkﬁﬁ‘l@ﬁﬂﬁ&%ﬁi%w AT G R
EH4r 0 F]P RFID el # » g 3 B A=k KT DR YRR R b 4 bpbr B o H
B APM BT b o Ao 1 * K2 A RFID FpFiE TR P Tire B P AR D
TALBEIRP W e - BT EIEY RFID e fpdi - BiaE ' UhE P g Bl
REIRE BRI ENDAMDRER 0 DA Ko

Pk e RFID =32+ 5@ % RSSI @ &k3t5 pEedphf =% - Am > d
RN BB REEd TERIAT SR TR B 2 Bk S > Aok B s BT~ FoBTE T
A FEp--F

M AmT T B AN E Y sE;a%‘ﬁd PR R E kD > ®P Al RFID %
BT e Popmra i BRAR A At M E AL EST E2ZT AT
FPRBBEAT G R g Fe AP Fp AR e

1:

TSR GPS mAMAAFP LR ¢ FEIFFE RS
B ARG R N R 5 BB B RFID HAE R BE - o § BRI
Tk Sengg B RFID Hlranifghad i > A7 7 #7143 en> » w3t 7 ¢ * RFID
HHTRF R N T ke - BRIk Nara TR o AT R mﬁ* Ak 7 el
Mew s F)dee i@ RFID £ p 2 % L2 3 T e TR A Y P

B o

B ER FREE TR R RBB R R T T A AR

RFID z p == i,.»ujcrpk~ B ELoE R A WERM A f7 a5 > B2 A RSS| B2 =¥
FEAEM o T AR RO SFFRD - BRED LRI AL o 50 B HH AT



FH T

(=)
0Bk GPS @ik 2t R MR
BpOAR R R ORI S SR T AR B R ]
2004) - 3 ] TETRAARFOTE P IRE

S

T kFED RFID 3 22 f T 2 BprR o

AR SRl A

@ peaFH
R

TR o Al d B
(Diggelen 2002, Hightower 2001, Manapure

Bl § w5 APM cn

R o £230- T RN &7 L bl ’W'Jg

FoRkEE O RAFPARAZERFOTTARE L > A T AR AES B ang
g-_—r;]akgﬂ'\ A ¥ 3}’&-)» m#%} ) IE "L ﬁi%'{if’% 1—}" t—L'y\i F\ ’:\if_"_'_,:l‘ “/ g_q;?ﬁ A .'ﬂi’ ‘/zt 5}’&’;‘:
hoe Flp g Lihip M B RERB S 2hT L2 TRIA- B PRIEIFT 2

AP B R g A F’l* Biddhd 7 5 3 b andiieil i JGR T RRGE o P s o AT

AR e PR D E N T

B e BB A

1. =& (Infrared)
2. RF{ R (Ultrasonic)
3. AR®E R (WIFI)
4. & fsﬂﬁfﬂﬁ‘i’%ﬁé % %t (RFID)
5 R BIE (Sensor)
Fo 1~ ERRPGEOE P LK SR
Pt £k gk ¥ B
BEHRLF AL
, . PR T g | R B
=z b Active Badge o ST K G SR A
R P -
RAE
. Cricket Location Support | ¢ f& > 2 T =¥/t | LR & K E DH R
A2 .
System B N
d 3P mEERad | AZPHRETHESAR
WiFi RADAR Zoivo b ok touE ¥ F | B L DR FE R
s F A e - R S22l pi
FTPABE T Ak R
s g g |20 RS ¢
RFID LANDMARC T T REEEEIEEE S
BEAARMKY TR
ik
g B R AR e Sensor s AfLB {
ERRE I WAL g T o o
Sensor Smart Floor ’ / A< FROERERT G

4R

(=)

RFID % & x> j*




wig* RFID st 2 3 3 T e AHERRIE - A S E Bt i
(Received Signal Strength ,RSS) ~ 2t #L3% & p# /& (Time of Arrival , TOA) ~ :5s:E pFriF 4
(Time Difference of Arrival , TDOA) % 1t §.4%:% & & (Angle of Arrival , AOA) % (Yi-Shyuan
2007) -

1. RSS

F o5 & RSS( Received Signal Strength) 5 3k & & c Pl 55 & € S F JE4E
HAvh A2 AFLRBOIR . * kP E ST FE PRS2 B anied o 10T SR F D
FAeT ol

= P (1)

%7 Pd) T B 50 Py '«k'@ﬁiﬂﬁ oG A B IR G FRT RN £
Ak oo d ARy B apEdE o BT I LR R € S F R e m R
DRERARRB AT EXIBEBAR I AT FA BT B0 ERARBR A
FEARRE BGlRR o dee AW K@ S T R o R R ET 0 ¥ H
ﬁ%éﬁﬁiﬁWﬁ?ﬁﬁ?ﬁ@%ﬁyﬁﬂ’ﬁ kFpAFHRNET T L RS B
B o

2. TOA (Time Of Arrival )

MELIEPE R TOA (Time Of Arrival gk * RIZ 9 2l L B § b o e pt fE 5%
Eﬁﬂﬁéﬁﬁﬁ’ﬁi$®ﬁ%*%%%”wm@ﬁﬁﬁmkﬁ’ﬁ@@%%ﬁﬁﬁ
F5 b2 B ApEAE > R BLA BAE A enPoig o R aje st R AR DR
SR JE A A R B R R BT > E a2 AR B b
R S LB A

3. TDOA ( Time Different Of Arrival )

MEALE T L TDOA & TOA Ak » M E R AP E PP T k38 p b fo i
T 5 epegs o gt 228 TOA 3 2 figh 0 2 2 21 i o £ k3t g 2
R e o

4. AOA (Area of Arrival )

MEIE & B (ACA) L I B sieand B > Rt B2 FFenged o L2 2 Z et

VAR ORISR R ML B R 4o B p hT Mo (e A TR Y 4ok e
g

IR R A L g ) B
124 B R R
Lk [ i
RSS RELEARENGEF > A2 H | HABEBRAF I LI E NIRRT
(BRI R) | % R HER - AR Kl -
PP R B RE
ToA &*%@*@@**@ﬁ%ﬁi.vu%%kk%*@ﬁ%m%@
(BAEEE) |k REPH 2GRS RS
e




TDoA 2 TOA - Hif * M BIEgT | d BT S By § B BE
(ABAEFERL) | o Bro bFh2ETEHF o
AvK Ok WRIHE B

A0A 3 3 B{ogk2 @ if‘u? BFE
(EsE & R) PR o

(=) LANDMARC s #(Ni, L. M., Y. Liu, Y. C. Lau and A. P. Patil,2003)

LANDMARC i sid % if4t 4 7 :;—; UEABHF PR c iy nfRiio
Bl F R e f AP %BELI N BRFDFE -m B 43
& 4t (Reference Tags)f- u B P ##& £ (Tracking Tags) oA o

Bl 129 n=4-m=16-u=8 i 7B FHEELI 4B RFID F5 % -
16 B 4FEfed - F4 80 FiEH -

0 0

L
? f O e 6m
. +5m
" ]
[ — 4m

[ Treferere Ty
@ Tradding Tag
Drfraaﬂa- .D ~em
s 2m
Il 1m

[T 1T T '

4m 3m 2m 1m

B 1~ LANDMARC i %2 4§ %5 (Ni, L. M., Y. Liu, Y. C. Lau and A. P. Patil 2003)
# % RFID B Z:4 ¢ 4D e lss & -~ Bl & 7 40T
A REID 2% (e (Ln) * > §Asers eainik e feki

v

T B o= (5,5, 55,50 fr 2= (01,0,,05, ....,8,).
B¢ o E AN BB BACH] P AR R R R

= AN B P F T S RE AU R E -

I 51 % Euclidean B3 2> 5V 5 BT Pl e 5ise B K3 B wp &4 p (pe(Lu))




g BAEEA (e(@m)) o T 2Nk T A P R RYE SRR 2 el o B
guf»' T 4p ‘J‘EJ B >

E; = VZL,(8, —§,)? (2)
BERRF&HERY 7 m BEYHER(RX J=m 2w g kst kii

E=(E;Ey ...,E) °

BB B e BB LE=(EpEy .. BEy) FERALEL D F B AN PE ER)

PEo BRI R % RARat po TAEERS | B ST IR TS PRGN L AT E
FEPHABBEBR] DT RIO TG 2 RRDEE KPP RR
it -

TR E P R AR ?i&%aﬁﬁ% PR g o
%aaédl Xﬁﬂﬁﬂfﬁ shx TR E Ll P
* 3

] L

MoE - R e PR 0 PTAR TR 15 BB 8L > *rsg HE T HEarty » o350

4
=

m"ri E{x_l i (3)

A W& hE - B THEE ) (weight) & 5 § B A% ) S PR 8005 pF > R A
FAERPEAETE B RS PEd B EM F e B g K"”f)’?-ki;?u# ey BB R Y L
B AT RELAS NS T RADIERE B RERORE TR IR RS hE
e e

WpH g > TR

Zppd E B DX ERET KBR) HETER
NG A RSP FEAEE (XY) 258407
(X,Y) = X5, W, (X,Y)) (4)
% LANDMARC %= 3 » S ™ & 3 endh Srap > ff 8 ehd 2 H 5hje
% 3+ LANDMARC - j# z_infz 4

-

» % BF AL AL EE D RFID F 2% - 2R & (reference
tags* mip)» RREHRTELY c AEBRERELLTHEF R
Hienfe bt o K 2 FIRB AT H D g Zie b 17 o

5 - )

’ CER &@Bﬂ#(pﬁ%FﬁD@@ﬁ%\rﬁi&%{
- RARH) BT RREREY o

HHE= , . .

i HEBRPB > LTk p P EERE SRER SRR
Beogug

¥ Hy

/'% ulE' PEB&E@‘i{&Wm%%"{f’ﬁfi’%—@‘\}\(z)-ﬁ '—IE]*{;}-’”‘?




SRERAPHNERRE > T - 2H o ARERT Y

5B % B & LE=(E,Ey...,E ) e

HEEBe BB & > 7 045 MRS B BT h R B Bl 2
K@) AE IRy B E -

*
=
%

VIFEHL P R i BT S REER b0 5 (4) 0 F 1T TR R PR
MR E ARSI 2 P SRIERSRRT 5 B RS
Rtk (X, Y)

(z) ## RFIDZRAPN gy

342 RFID Z AP *HApHA g
AR B AT R CEAARIEE R

A3 LANDMARC s sui®%¥ » 3 65 23 a0
2o RFEAZP LR > X B0 Tag S

GY. Jin % % X

(2006) KiEFTFYE

”‘%'&4 H_ #4351 LANDMARC 17 2 » 55 B
ST. Shih % & '%‘ %E'é"m I E QI EE B RN A PR EESRIT
(2006) ﬁili s A 2 R A RFILE RE o BEN 2 R

TP ARE -

P E e he 2 Bed LANDMARC s sz ifs » %
Xuejing Jiang ¥ £ % | BiRM & S L T0p FRR T LF Y - KL
(2009) TREz e RER AR Y kR ke
FER °

MHEBRRE LI R FZhTH > P S G F S
MELERFID XS EEFIT ot RHTHE TS RAD
FAFR AR R & o

Chai-Hao Chang %
+ (2009)

(52§ §2)

= Pt R

(- ) RFID #is4 %

RFID & - fé & R A7 yEasdopie 0 4 W d RFID # 2 % (Reader )~ g & %
( Transponder ) = Tm\ug%u_mbu—r%:%ﬁ (Tag)» 5d ¢ A HH s AL REFHE R
BEI M BAz keh- R A TR ED RFIDHFHF S UFF2L a8
HRBEE RREEM TERIIGTASRS  SHPARFTHEr S RFID F 2 F -



SR L] G
&) &
‘-—-’  —
e TERLRRIE
[ EE I AR H A % (Tag)

FE i

B 2~ RFID i $u7F 45
(z) @i
ifnl%afk%dﬂz%%ﬂz%#ﬂ@ﬁéwﬂwhé%%,<awﬁhﬁnﬁmﬂ
"il"" x s gffl:}j;—l-‘* B3RP RSB RY 2 FREA S N ige 3 =
_f+;% (Triangulation ) ~ -3 4 47 ( Scene analysis ) % = f& T_ix 2 = 2 (% W5 T &
+Hik 3 2004) -

1. = & % i=;* (Triangulation)

-

’Mﬂﬁﬁﬁﬂmaﬁ@ﬁifﬁiiﬁwﬁﬁ%iﬁ’i&ﬁﬁﬁﬁJ#E
E 214 P gz =g % PIEES (40 ToA ~ TDOA~RSS) ks & v &
Z F'“m&Eeiﬁ ARAFEERPEZ B B g P Rp MR T A&
PEne Rt M AR i e g RSB e TR X RER 0 28
;ﬁaﬁ’w@Z%ﬁo

e ok
g -
= M
;ﬂ“ﬂ‘_ pa—

_ﬁ

‘-?\’J:w
73’% By f}_ B

B I W W

TS

B3~ & FrenfEdan= & T2

2. B8~ +7# (Scene analysis )( Pahlavan 2002, Prasithsangaree 2002)

I RN EJK’N% )%%{»%fi B RiEFE o3l Rt R FF G
PP BN R BN AR T ARG THEEN ¢ L SRS DA



T A ES B e 2T BT PR A A B BB R A RAVR

R T U Sl B

® A PSR
MR AR ERRE TN RBOTR BT SRETARTARLEA LS FIEF

FR Y Gl pd B UG R EARM T
® Gl AT ImFFE
PR R G RD BT R TS TR R BT A g E
PO EETHETEY R P RET el M RETHZE L Rt
ERp s kfay D e p iy o

ez

Ex

ARl

-~ =gy
LY =iy ”T’\;{;‘Li PO < 3o A w s (1) & k& (Communication
Layer)~(2) ¥ /& ¢ =& (Resources Management Layer )~ (3) = =4 (Location Layer) -

:‘::-
-w

v

=

W4 RFID &z % b2 4

PR 2 #id K A& f § Reader &2 Tag A 2 fixﬁﬁ;f] » ¥ 4% Reader #7ic £ | 2. T3
HiE R Bz & F Com port?Lm B o O B FRE LA IV o # Reader #ric f 1] h
’(7} ) FEIR ,;\4)1 * 7 Fa WA GE D ISR AR ERE G BRI H* o BTREE 2 R R
B TR E LK ”“rffi“' VERFOR D R FIEF S S N RERIT P RRROT R T
DMK MR EY T & FmA s o RFID 2_i= % «D-Lﬂ"}#‘g] » T 7

Kl)v fj-f i fb"? ']:_‘-_q—_
%ﬁ@ﬁﬁipi<%¢ﬁxﬁ@
(1) ~ Communication Layer



I L F B % RFID Reader ¥ 42 5 F’”iii%é’ ) %ﬁd RFID Reader :f B~ % & 5 9
TR ji:tzkima;!iAi DI FREREEFT I -RFID 4pM FREEF* RIT2 i p
NE2FEAL
(2) ~ Resource Management Layer
PEFRG A& A G A K38 > A W G DataManager > § F FAY2 Jtf - PDF g2 Ap B T
MERET o V-2 FREF A H BFELHIGR A ETEFE ARG o T
B-L 78 38 P ol
1. Data I\/Ianager :
#® Collection: # »cfc & % p Reader # i% z_ 3§ B~ 354 » ¥ #& % 1 PDF Module:& {7 3¢
;},@ °
@ PDFModule : 3% &l — B R AR > A Firdd T H B I RAL G 5
log-normal distribution > I i% :&log-normal dlstrlbutlonmﬁﬁ TR SE(TIBE LN
HEZ o)A RO R RN R R IR 3F B SRRy TRE T
‘}"’}Elﬁq F e
@ Storage : s 16> i3 g Ur AP M AL FHRATF R C ARBAR S
RFID Reader$ * iegt 2 % i * PDF Module 3 ) % ehjedg -
2. Data Search / Compare : P -3 5 dget FF LB BL R T A ¢
BRI THOE VR AR N PR R R TR T
gy R EF PR e
(3) ~ Location Layer
B3R #-51r LANDMARC 2= 8 % > 38 (7 2 2t B Ap B 3 40T ¢
®  F - h AR T RS T > T edp AR o

7 a2 4p
D B

5
.
¥

O [ [ [

(3.0) (3.1) (3.2) (3.3)
O O O O
(2,0) (2.1) 22) (2.3)
O O O O
(1,0) 1) 1,2 1,3)

O [ [ [

(0,0) ©0.1) 02) 0:3)
BS5~ 7 A8 &7
® ¥:ﬁﬁﬁ?%§ﬁ%ﬁu BASE R E AT S 7T — R e
- @B :



[ [] | [] [ [] [ []
(3,0) (€] (3,2) (3.3) (3,0) (3.1 (3,2) (3,3)
[] [ | [] [] [ [ []
(2,0) (2,1) 2.2) (2.3) (2,0) 2.1 (2.2) (2,3)
[] [] O] [] — [] [] [] []
(1,0) (1,1) (1,2) (1,3) (1,0) (1,1) (1,2) (1,3)
[] [] O] [] [] [] [] []
(0,0) (0,1) 0,2) (0,3) 0,0) (0,) (0,2) 0,3)
Bl 6~ 45 doqp e 4 R 8 Bl 7~ f = &FE SRR
® FZHLBEHFEBLEOEBREREF LAY RN EEROEE o
= VR IVE

AEF2ZFET3FARALANG Au i (1) gsrs s (Offline Phase) ~ (2)
& pE B (Online Phase) -

Offline Phase || Online Phase
AL E

I R

Data Search

RFID Reader
Reference Tag | Target Tag

DEREEE A
BRI T A 2 5% AR S (Probability Density Function - # £ PDF)
ﬁ:i":‘] ) A 11’(9: Tag Eﬁ‘v\%%uéé)i (RSS') % %ﬁ&,‘%}'p‘_rﬁﬁ,g 4 Tk - ?}‘%’Ejﬁ‘ﬂ'?f}iif%é
RSSI e %4 4 o
(1) Offline Phase



AP L -2 RS (Reference Tag) i & F %Ik B ¢ » ¥ 1516 RFID # >
® (Reader) 4y #- 4R anngin 2 5% PDF #7335 ¥ 0 %5 AR
¥ CRSSI & B2 FEEHM Gy AR TRE -

(2) Online Phase

PR R TP R ER =R E o d REID F 2B P BEK T 2 %-p 45
f\ngSSI %6 PDF 725 & J14p $F cpEag 30 © 2eh%™ %o 127 %15 48 v oA % PDF
BB P IR R IRV HRELR TR R Y o B RTINS R R o

BRFEHFENRNLREREFHFE > ENe BLRERFTE R T REFT -
Koty o B RLEE e BARERED L - BEAGPM G 4ok 3 FB— FER
Te BLBERLIEL L > 5% LANDMARC =35 k5 4 p K=

ﬁ o

ST T I S

NG R A N E ke G L NI R A AP A T T o AT
e 395 % R S8k (PDF) #3) # s RSSI g ie @ :x L RSSI 7 %— %;i'ri
;m,j.gﬁeﬁ P E i S8 0 LANDMARC L izgh B 2 2% & i sy { P P M
Beng I pEE -
AR AL e R RS R P R R e R R - D
7R - FRESNTE SRR RYSIRFID 2N 2P o

AT §~j’

AT RFRPL R A LEF S Pe3hd w55 NSC100-2218-E-020-001 %
NSC100-2218-E-020-002 » 4 - 3538 ©

[

o

o

[1] Bahl, P. and V. N. Padmanabhan, “RADAR: An Inbuilding RF-based User
Location and Tracking System,” Proceeding of IEEE INFOCOM, 2000,Vol.2,
pp.775-784.

[2] Bahl, P., V. N. Padmanabhan, and A. Balachandran, “Enhancements to the RADAR
User Location and Tracking System”, Microsoft ResearchTechnical Report, 2000.

[3] Diggelen, F. V., “Indoor GPS theory & implementation,” Proceedings of IEEE
Position, Location & Navigation Symposium, 2002, pp.240-247.

[4] Hightower, J. and G. Borriello, “A Survey and Taxonomy of LocationSensing
Systems for Ubiquitous Computing”, IEEE Computer, 2001.

[5]) Hightower, J., R. Want, and G. Borriello, “SpotON: An Indoor 3D Location



Sensing Technology Based on RF Signal Strength,” Technical Report,UW CSE 00-02-02,
University of Washington, 2000.

[6]) Hightower, J., G. Borriello, “Location systems for ubiquitous computing,” IEEE
Computer, 2001, Vol.32, No0.8, pp.57 - 66.

[7] Jeffrey Hightower and Gaetano Borriello, “SpotON: An Indoor 3D Location
Sensing Technology Based on RF Signal Strength”, Proceedings of the UWCSE
Technical Report, #2000-02-02, February 18, 2000, pp.1-16.

[8]) Manapure, S. S., H. Darabi, V. Patel and P. Banerjee, “A Comparative Study of
Radio Frequency-Based Indoor Location Sensing Systems,”’Networking, Sensing and
Control, IEEE International Conference, 2004,Vol.2, pp.1265-1270.

[9] Mauve, M., A. Widmer, and H. Hartenstein, “A survey on position-basedrouting in
mobile ad hoc networks,” IEEE Network, vol. 15, NO.6, 2001, pp.30-39.

[10] Ni, L. M, Y. Liu, Y. C. Lau and A. P. Patil, “LANDMARC: Indoor Location
Sensing Using Active RFID,” Proceedings of the First IEEE International Conference
on Pervasive Computing and Communications, 2003, pp.407-415.

[11] Ormr, RJ. and G.D. Abowd, “The Smart Floor: A Mechanism for Natural User
Identification and Tracking,” Proc. 2000 Conf. Human Factors in Computing Systems,
ACM Press, New York, 2000.

[12] Priyantha, N. B., A. Chakraborty and H. Balakrishnan, “The
CricketLocation-Support  System,” Proceeding of the 6th ACM MOBICOM,
2000,pp.32-43.

[13] Pahlavan, K., L. Xinrong, J.P. Makela, “Indoor geolocation science and
technology,” IEEE Communications Magazine, VVol.40, No.2, 2002, pp.112 -118.

[14) Prasithsangaree, P., P. Krishnamurthy and P. K. Chrysanthis, “On Indoor Position
Location with Wireless LANs”, Proceedings of the 13th IEEE International Symposium
on Personal, Indoor and Mobile Radio Communications, Vol. 2, 2002, pp.720 -724.

[15] Want, R., A. Hopper, V. Falcao, J. Gibbons, “The Active Badge Location System,”
ACM Transaction on Information Systems, 1992, VVol.40, No.1, pp.91-102.

[16] Ward, A., P. Osborn, J. Newman and S. Hodges, “The Bat Ultrasonic Location
System,” 1997, http://www.uk.research.att.com/bat/.

[17) Yi-Shyuan Wu, "The Research of two-dimensional positioning algorithm for RFIS
system”, M.S. thesis, National Taipei University of Technology, 2007.

[18) W Rk @ fFAHEIHMAE > ATHET ARG AP > 2004 -

[19)] SR EIEHRT > BRFTEHE BARR [ ELZE R R BERREZ HFE
oo A EREL G LD P > 2006 o

[20)] ZEpcfE> “2 &N RFID A3 R* > AT g TR ik K
et F o o 2005



Improving the Accuracy of RFID Indoor Positioning System Using

Probability Density Function

Sih-Ying Li
Department of Management Information System, National Pingtung University of Science
and Technology

M9956006@mail.npust.edu.tw

Hsu-Yang Kung*

Department of Management Information System, National Pingtung University of Science
and Technology

kung@mail.npust.edu.tw

Mei-Hsien Lin
Computer Center, National Pingtung University of Science and Technology
mslin@mail.npust.edu.tw

Zhi-Jun Zhang

Department of Management Information System, National Pingtung University of Science
and Technology

M10056033@mail.npust.edu.tw
Abstract

The evolution of Information Technology has developed in recent years, such as wireless
network technology, position technique etc. There are many position systems that use Global
Position System (GPS) to assist location, but GPS doesn’t be used in the indoor environment.
Many technologies are proposed for indoor positioning, and RFID is one of them. Many of
positioning base on RFID usually use RSSI technology to assist in the indoor positioning, but
RSSI is often limited by radio frequency interference and environmental factors, that affect
the accuracy of position in a complex indoor environment. Therefore, the paper proposes to
use Probability Density Function (PDF) for improving the accuracy of indoor positioning.
This study is divided into two phases that include the offline phase and the online phase. In
the offline phase, first of all reference tags layouts for the indoor fixed location, and the
reference tags of values of RSSI or relative information of that are recorded in database are
computed from the offline phase. In the online phase, values of RSSI or relative information
of tracking tags are calculated and compared them with information of reference tags of
database. Then we find four reference tags of the similar data to calculate the coordinates of
tracking tags by Landmarc Algorithm.
Keywords: RFID, RSSI, indoor localization, Probability Density Function



