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ABSTRACT

The accuracy of GPS varies depending on the number of GPS satellites and is declined in GPS interfering
spot such as around forest or buildings. This paper proposes a localization improvement algorithm in GPS
interfering spot by integrating information of multiple sensors in smartphone. The proposed algorithm is
implemented in smartphone and the performance is evaluated in campus area.

Jl9E

localization, GPS, sensors, smartphone

M Mg olgste] AANARE BEASTE Ed, B
e AAGEE A7 e Aldle 1 At

GPS AAAPEE e el met AFETE A o] dugFo] Wy H5E A4 volE g}
g m F=9e o] AY €0l $AA  nmsly gs]aq g 2 et A4 5 deE
A B AT WolAAY FAlEo] AstE Ayl wAlE 4 9ly] wlEe] dHolee IEHHYS
v ol vt olys #AES A A AR zaﬁ Y= GPS AXFH} BA
Ae AAARE FH3 FEY st WY = 4x]7§£ Z}zvo| 7}EA S Fo] AA ©lolE
GPS ©]9]9 AMAES T AANGR] HFEE o wAP yolg 7+ 97} ﬂx]t A& WA
Fol= Wo] Qlth = ogza—i—% Al A8

olu] tFE2 GPst TEHHPE AANAFARE A 2 =19 e o597 2o 234 A= GPS
ot AP g HEE IS F UAE FH AR AFLE AXNAZD 5 Y= duE
AMAE Fal AAPRE By JsHA AFs7] o Aaleta 3= AAE dueE=S AA
st daHEE AAEHATHI, 2] golge] Hgste] AAF Ldug]Fe] Hes &

B EEdAE AvtEELA GPS AAF 91 Agth, iAo 7 4o =R A2S W
LS FFA717] fl8l AnfEZ] vkt I 2F AR e thEo

- 121 -



Bl FAR A 2011 FAFHSE3

. A0E

10

MM

Ho i
Ral
T
X o
oo
ro
[®)
T
n

-lH =
r

~
=

o) ¢nIYF FZ

Agtste daEE ?Zt et ol s
7], ol AY F38t7], GPS A K} g A
st719] Al AR o] 5o Rk, o] W ARgAbe] o]
& WEE B AgstA SAE7] fAsiA Ant
EE AR xPOlEi:E = o] A=
o] &-aFlth

Albets dareglFolA ol WIS sk Sl
A A A ol &d WelE Aot A
WA AE FH A dEFS Wol v A
3o sk nﬂoﬁx:] Asrst AL} WY s o
oAzl kel E¥ = HAXRS W ARE
AN AnAYE Sl st g

AHEALY] o] F WS Aol thaels AR
o ol AHE T F AREAY] olF WEoR
I olsAYRE olFsh BAom AArstt o] W
ol 7El:= GPS AAGEE T3] =0l FHix
= Fal A4 AR Aol AgE BEF @A T
ghot
,_._.-—// . WY S

—_— e
------- GPs AT

O 17 AR RS olF FEe} A

=
L |
)
"’

9 2. GPS AAARE F3 olF A AAl

o] wWl 1% 13 Zo] GPS YAGH= AA
olF ARE FHOE HAE Holw FoA 9l
1 o] HAREE WY AYE EF FAksto ol
ARE %Xé?‘f_tw AA ols ARG @E A
g2 o]k st Ao 4 = 4 9t} o2 4
st7] ¢l Jﬂ 29} 7L°1 AYE T3zl Hsl AL
43t GPS YA RE F3l GPS YA HF K o]F
was FHsta AAY 2AE AYE I 7%
ol Weke] AAx AolE ka1 vt A

Aol wzk s Bo % Aug AA w
35 U g A A 224
o

olg]d A EL E FI ALLA o]E

AEE GPS 2 webrte Aol olyek GPS ¢
AQRE Tl AR olF AgnhE WrolghA
ﬂ“d°HMZ°f%H%4@ﬂ%i§ﬁ%m
e duelFs Tal e oly Al 9%
7k s el B ix}ﬂ FAE Ul 7HA
= 23y ix}ﬂ AR Aol 9tk wHo
Add duAFL FAAW o]5ARE F
£ Aol ol GPSY YAHRE dF 1:‘11—0:]
1 A el eATF AL rAE e

_L40
to <k

@ AF2 9% AR AP ¥5

svlEES WAL ghe EEYol Ba
4714 G wol Witk wEel P g
& FAS] 1 FRFOT %S AT o
WoHE s e ALHOR Folor] WEe|
of & @& W A eha AR A A

9g 5o ghe ALt

24

z,=(x,_,+a,)/(n+1)
7= FAREAL, = A2 23k
2] 9] v 7ke ¢kA

AL B ARA

WA A% Wt
S o8 welzte el e
2 ol 2 g wstel AAA A Yok

Lo = Qo

vy = (zy+d +a,)/2

T, = (scn,l—i—dn-l-an)/(n-l- 1)

2= F AR 2}, 0, = A 287 A 23
d; = o A gk o m R e 9 )

g te] E@Aao
427k bsste® Yok of W 7
v AolzamEs olgsl T
AdaAY Aude welze
QAR 919 4FAY olARH @)
A e ARTE Fahd Qold W ¥
o ARes AT fEe 99 A5 AW
879 dolE 437 AsaA Ak

At daugFe] e wAs Sl&iA Gps
ARG} AT dugES I B @ 9



srlEEe] T NS olg

AAARE A1 o]% ARE Z=H3FAL. =37
St olF AE= Google A %o 4}\] sto /\1;1] ]
=AZo vlwate] 45 Brl s
s HrE 93 o]l% AR wudA =R
2 23 o207 H7} &) =& AEo] wol
N

A &34 2|93} FHef of
T3 FojEo]l glol GPSY JXAFRIE A 2
% T 1Hb Ao A GPSe] G4l =l
d1EF dss Bt stk

[S1NeN
RE

il
L L

LT L E] ’_
SR

dspeg AT

iz @&6‘ LUEL T

g 9
“Google

JE

a4 3 a1 As 79

A= AfolellA
J%Oﬂ*iL AE A
ol 7
R A

I9 394 ¥ wu
ols ARE FH3AULL 01
o5 E3¢ ul GPSY A%
Zof|A Wo] Hlojy= AS

W AnelEE B 44

lo
‘W' i, ﬂll'E o m
+ 8
4
o

JER2E F U e

i=]

o},

i

L L Eahgs

Google *~
¥ 4. ZollE = 5%

O 4eX = ZolEo]l 9l +E A olF
ARE FHsAT olulol: GPSS A HI}
F vE U9 obF He eankd uiA Hv o
318 Altet dnEFE T FH T o
7} AA ol% ﬁgeH ix} b EE g
a8y GPse) A7t #5545 GPS
& ol F=w W] wte] Pl

—r offl
2oy X2 oy

)

]

}_

A f b

o

o] GPS ¢X A HHT}H 781' =7} uﬂoix] 71 8HA

ool Ame AHE §AE s

B e
nizY 2R

ritds bl
CEEE A

et LTS

Google 4

a% 5. AF 2 dlolE ] 247}
Ak A$-

a9 594 = A9 i—V} st Ao 4
o}, Akst Gy F =
gty AFEE i°]7] -?455} S AAl
AT r)e] Feol wA 43 FH A o
TS w7l wo] 1el dis] skA )
AATE wFel S AA olFARLe] 27}
-9 AR = ZAZF AT

ol

v.d8 E
® =ollds AvEZAA GPS 1A H R g

sutEES A4 JnE ERste] GPS £UA 9
oA AAARE AL QE FuES

|

ALY, AdE FueFS Rt A% F
4 ool W FIA14 Gps A gu
Hb ¥ ABEE JFI, GPS FAlo] vg

&
e A ool A = 1858 s fAd. 3
Ak AnfEZ|
2 FH A ¢ ?‘%}T—‘?-: ol
2 HAES A

JTHA 2A7F A,
Bl AASEAAY S G aeE
q.% _7,:1@_ /iﬂ/ﬂ OH ]‘] xx% /Hl—__o_ zsk)\]—

Al71= Zlel 7P%§ Zﬂgi o Fet.

, OlAE, WA, AAE, "AAER

43 o]FRE X
F4 AT MAY, AxF s, A7, A
13, pp. 67-75, 2010.

2] 4AE, o1AF, WA, 'GPs SFAS F
HS o3 olgro AAA gx=A"
et Abgsts] 2009d AR 9@ Ao AFE
e =77, pp. 115-117, 20009.

~

- 123 -



