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Indoor Location Estimations Using Sensor Data
and Situation Detection

Masayuki Itoh” and Jianhua Ma'"

A user’s present location and past movement history (called location logs) are important
context information in a smart space. Since the GPS doesn’t work in an indoor
environment, other positioning techniques such as using a wireless LAN and the RFID
technology are commonly utilized to locate a user. However, these techniques are fully
depended upon the availability of the wireless LAN and RFID-based environments,
which is hard to economically be set in every space. Therefore, this research is to study a
position technique using acceleration and orientation sensors embedded in a mobile
phone that is carried by a user. The acceleration data is used to detect the user’s moving
speed and the data from the orientation sensor is used to find the user’s moving direction.
According to the speed and direction, it is possible to estimate the position of a user
moving in a space. Due to errors in the detected speed and direction, the error of an
estimated position from an actual position may become larger and larger along the time.
So, we use a location management server to correct the error when a user is detected in a
specific location whose exact position is stored in the server in advance.
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Peakl | Peak2 | Peak3 Peak4 Peak5
AT 0.072 | 1.311 | 0.086 | 0.153 0.107
P Bt 55 0.107 | 0.861 | 0.138 | 0.103 0.025
o B [ 0.163 | 1.135 | 0.143 | 0.232 0.061
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# 4 HEEFREOME N ZEORGE

Walking Go up stair Go down stair
Levell Level2 Levell Level2 Levell Level2
A Hz 1.9 3.9 1.7 3.3 1.9 4
Value 1.311 0.1531 0.861 0.138 1.135 0.232
B Hz 1.7 3.8 1.7 3.5 1.7 3.6
Value 0918 0.3205 0.8337, 0.2583 1.315 0.4263
c Hz 1.6 3.4 1.7 4 2 4.3
Value 0.8232 0.4764 0.9695 0.2487 1.386 0.2116

FROBREREZRCTHND L HIC, V=7 OFEETIEBERICZ L oTNR S S
LoD, EOITERRE B IZIZRE CHERICE — 27 BNBNDZENGND. 202 Ehb,
BEETHRIELT-E— 27 EOT B RFFESH O AMIZH L THWD Z &R TE D L
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ID Name Data Type Purpose
_id (primary key) | INT Data Management
Status TINYINT Status Data
Value[0] ~ [2] FLOAT Data Values
Timestamp TIMESTAMP Data Time

[Status] IC LV YT —F% &L TEEL, [Value[0]~Value[2]] (2% & ¥
F—H DEF—Z EHRMNTSH. [Timestamp) TIiE, HE P TA N2 FMRAERICH T
INDHANY MNEMEZERT S, £, MU LEBEEBELRE T 572007 — 2K
WX EZLUTOE 6277,

#* 6 BEEET — XM

ID Name Data Type Purpose
_id (primary key) INT Data Management
Build_id TINYINT Area Information
moveX FLOAT Move X Direction
moveY FLOAT Move Y Direction
time TIMESTAMP Data Time

[id) F2—VF—F LRIC I T —FEFEEIT I FBICHVS . Thuild_id) (i
B U BT T T L R & FED, B L _—& 2 E ORI ART. 2
Fo id \ZIIALEERE 2 Fi e, FIHIAE 23, TmoveX) TmoveY] & Tbuild_id]
W E o TRINTHWEN D OBBENEELZ KT, YIHMEO TR WEEIE, 2
DZODEEMEL TV ZEIZL - T, BIEMBEELZRIT 5. ltime] X607
—ANT—HN— R RICEZAENZEBICES I D TIMESTAMP % V5. Z O
MEHREZHAND Z & T, GUI ECTBEDNELERT DEER EORMEHROEYEL
L. Fi0, MEBEEHROFMMALE LT, WMEM»OLOT —X OFEHFEZITEEI, VITL
AL THNEFREE=FY 795 GUI ORFEITo7Z. £, hdA~— A
— AV AT LEDIAMED DA T —F OFHALEZS.

5. Y RAT L

BENEE BT 5 2 2T LMD 72012, [TERRILO MBI &R X AL B IE
DY AT NEMEMR EIT -7, K 13 BEBIORFEIZH N AT O —HEORNTH 5.
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walk
surc R Iy

06(min):45(sec) 07:15 07:30
— o |— ) — T
08:45 09:30 10:00

X 13 ATERRILR R O 72D OEMED TN

Fro, BEREBICHIS LZEEME LU TORDO L I ICHRELE
® 7 EEEEBCE

ID X Y
default 0 55.5 125
EV_01 1 17.0 13.0
EV_02 2 17.0 15.0
EV_03 3 70.0 13.0
EV_04 4 70.0 15.0
Stairs_ 01 | 5 12.8 12.0
Stairs_02 6 75.3 12.0

INHOT—F AW TEENEZERHOBIEMRREZITV, RS L7-BEIT — 4 0L
EBEBRY— R EDT = RXR—R | RE 1T, 72, EBROBMND~ v FF—4
R LC, PAEFHR S RREIERZFE L B EEEE ey b Lz, DR
DR 1312, MESHFOE=F Y 7% LEBROESR ZRT.

2 Plot Location on the Map
Filo View

setArea : W4024 (55.7 , 7.75) moveX:14.2 moveY:3.5

W4024 g\x:55.7 y.7.75)

A\ p

X 14 BEBRAEMEOET=ZY 7

Vol.2011-MBL-57 No.11
Vol.2011-UBI-29 No.11
2011/3/7

K 13IZR L2k o, 2=V OBEMNMELTE=F) VI TDHEENTER. £,
ITERINOEE DS 2 —F DAE 2~ v 75 — Z (88 LT B EALE 2 - AL E A
EZFEH L. UL, EXALVEEOZDOMEE OTNLEEOBE &G RMIC
RENE L D20, HRMAHMESLETH D, £, [TERRICHBIC LN D 5 72
W, BEmMLEoOLEELHDLEEZLND.

6. HERESBDEE

AWFGE T, TNANBRONMEE R > I X > THESG L7z 8N E s 5 AR
OATERR I & SR B IR E A L, MEOHE - HELX1TY 2 & THEKROMH
EiTolz. F£i2, MEFBHOZBMOMAO DI EFHREZ RS - FHT L5 —N
EWEEL, 77V =2 a v ~OFBHICESTZ., Zhicky, Av— A= R
T ANONBIEROFBAETILODT T v b7 4+ — L&kt - HETDH LN TE
7o, INOORERENGEFREICETFE LRV IEFROBRIHZEI L, BNMEFHR
M ORREMZ AT 52 ENTE . S%OBEE LTI TROLONRETHND.
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(2) TUASI0H B o S yg b LB

(3) ATEMRILMRH O 722 5 ik

(4) BYNMLEEFEREFIR LI AT AOB
(5) AR HEE B RE O UGE

A%ITE LD R AEBE 2T, (EEABRI ORI E LB S X T AOBRE(TD .
SE Xk
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