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An Indoor/Outdoor Personal Positioning System for Pedestrian
Navigation
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Abstract We propose to demonstrate indoor/outdoor pedestrian navigation systems. The demonstrator is
equipped with a small embedded sensing device and a gencral-use portable PC. In the portable PC’s display,
the user’s position and orientation are shown with textured 3D models of surrouding environments (buildings and
structures) aligned in Google Earth.

Key words self-contained navigation, pedestrian navigation, embedded system

1. BL&IC

AHETE, PHSHIERL TV B RPN To— L LRSI
TRHITERFTEY -V a VY AF L1 KDV T3,
EYATLIE, HBARRE L TERE, FORMT—
AEMBUTHR - AfiE#EEL. FE¥—va VOEERE
BT 30ORBR—Z 7L PC DDA EKS, oAV
AT L&, SRS DL « AUBIEFEIL LT GPS Ly —
RERFID V—H Y AT LEMA S, 7757 RFID 2 5%
YA L. RFID V—FEBIBOREMIEICRET 3,
VAT L—RONBZR 1 IRL, IS EI—YHERL
TV 3HEEE 3 ICF7Y,

HBABIYR 2 > THEBRGFIREOBRICER I A, K

W1 KYRAFL—ROPMH

B, MR, B (B3 2ERILTEhSDE Y TF—%
ZRGRAE T AHER A D, MAHR—-27NL PC LTI}, &
Bl yF—2E0ELT, (- AluEiETZ V7 H
DTHHELTVE, TOVT I TOHAEINT,
Google Earth (& & » THIORMPHEH X EDOFFAF v
F& 3RTEF N EHIC A~ OFHEMR - HHrAElikEh
3, COMFHC &> TFEY —a yBigrEd 3. KPR

FLOWHTO—FEE 2 7Y, ol - Aluey s
Fra7E, UFDADDES a— U ol Eh TV S,
(1) AhiHfEEEY 2—N
(2) BITEERE - SRl 2 —N
(3) {ufl - HEWIEEY 2 —ib
(4) (UBERB#ELHHES 12—
LUTFOH Tk, 3FESAFLEMRTZINEOBERICD

=351—



. S SR et el anted
B2 FEr— a ki)

WTiiR3,

e (W
2. HIAHBIE YV TER

Z OFE. Microchip #:0 PIC 7oty & L THIEL.
Y TFIRA R LTERIEE Y (B, H34C)
LBRE Y (bR A 7O A7 L, AK8ITIN), Jv D
2% (Analog Deivees, ADIS16100 x 3 f#) %L, Hos
HE, BESCL SRS 3EHTITE S, YT TL— ik
¥172Hz THH, FOHAE Y ) 7 IVHELE iz Bluetooth
EV2a—NBAHLTV S, AYAFLORTE 60 75 L
(MHAS) T, UBHERTEEREIIE Y 7 B TH B,

3. {ufd - BRI tox7

A7 27 ORRER 4 KR,

3.1 HiitREY 21—V

FET 2T, BHGLIEA R S 9F T TE
BBDANTZ T L VERIEL TS, V2T ILEN
DANNBIEEANC I BABEI L > o v TR S RIF LM
SEEEN Y BV EIRER Y BILIEDS, SRS ERICRIR T
DLk, BoNEBANRY FRHBRORBEZBES Wit
ICANIE NS (BEFEEER 2] £#85),

3.2 HITEMEERNN - HHNETa -V

AT -V TS, AHMEETY 2 —UHHEE L TUh AR
L vy S 685 LI IEEER Y b k8 Y b
LEAHELT, 2O2—FOIERMITL, TRbTihE
E RS EIEIC & B RERIIED 2 D& L THIT S, %
FTOF AR L 7 a, AR 2R K RO sy
WDV T R ORILF IR & EITHROERIEN 6 21— F OB % HE
EL., FOFRRNS LE L LI B, BRABIEE R

8730 5
R

= L
_4 R
HERVa—1

T -t

5@ __| gﬁ& “Iﬂlﬂ

HRRMMRAE DRI ) l
mumLi

B4 (R B/ T b T OB

HUBE, 20MfiEA<Y e LTHAT S ChE#GEE
BRI FEIC DUV T [3) 28M1),

3.3 {3 - HSEUBEET 21—

AEY 2—iE, (il - AUOHEEREWIET 23800
FRERT 5. GPS & RFID Y —F Y AFLIC K BWEE
B, BEERORUKREZRRN UNEFRO 3DTHS (HEF
HEOMC DV TSR 4] 288) o BIFIERM - e
Ta—Z &> THRORBOANY bHWIE e, Bl
EMII S LERCHE <y TEORBE Y v F 2 A RITE
hoc e, Ml AMOWMERETT 5.

3.4 {UARRHEEGHAHTI 2

FEY a— IV ANERES A - 636 N3 AL L
BITERIEH « BHRIT S 2 — A 61BN BB RITT 50
HEANT T4 NRIELDFEFALTVS (DWW TR
R3] 2B . it - HMMIEEY 2 —H 6 ORIERHRI.
FORMMNE LEERICANT YT 1 VEILATENS, BE
Ja—NLDHAE WWW B—F (80 ) ZML T Web X—
A TAMNCIHATRERE x> T3,

4. XY A7 LOFBH

COY AT LIHSEHE (HEETRER) OARMERIC
BOTHBRCbh, ~BOIFMEEB TS [5]
b-4 73

[1] http://unit.aist.go.jp/itrifitri-rwig/ci/ari/indexj.html

{2) M. Kourogi and T. Kurata, “A method of personal posi-
tioning based on sensor data fusion ol a wearable camera
and self-contained sensors,” in Proc. MFI2003, pp. 287-292,
2003.

{3) M. Kourogi and T. Kurata, “Personal positioning based on
walking locomotion analysis with scli-cotained sensors and a
wearable camera,” in Proc. ISMAR2003, pp. 103-112, 2003.

[4] M. Kourogi, N. Sakata, T. Okuma, T. Kurata, “In-
door/Outdoor Pedestrian Navigation with an Embed-
ded GPS/RFID/Self-contained Sensor System,” in Proc.
ICAT2006, pp. 1310-1321, 2006.

(5] T. Okuma, M. Kourogi, N. Sakata, T. Kurata, “A Pilot
User Study on 3-D Museum Guide with Route Recommen-
dation Using a Sustainable Positioning System, " in Proc.
ICCAS2007, pp. 749-753, 2007.

—352—





