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Abstract of Bachelor’s Thesis

Dynamic Location Model management

This thesis presents a location model generation system which produces a location model of
a real world for computer usage. The system generates the location model expressed as a graph
dynamically from the ambulation record of users and objects instead of system administrators.
Through the dynamic generation of the location model, the system can reduce the installation
and management costs of location-aware software systems.

With the breakthrough of the information technology, we are beginning to have an environ-
ment where computers are pervasively available. In such an environment, coordination of the
devices adaptive to the location of humans and objects can enhance convenience of users, since
the location-adaptive coordination are creating new types of software services with reduced
interaction cost between the users and the computers. There are two kinds of the location infor-
mation for computers: data acquired by sensors and location model. The former points a space
where users and objects reside, while the latter represents a real world with relative location or
distance among spaces.

In the conventional location management system, the system administrators need to input
location information to generate a location model. However, since more and more sensors are
embedded in our living environment, we need to reduce the cost of location model generation.
Furthermore, reducing the cost of installation and management of location model generation
system leads to the prevalence of location information system. The proposed system eliminates
the necessity of inputting location information since it acquires the information from various
sensors and dynamically generates a location model in a graph expression from ambulation
record of users and objects.

This thesis, first, clarifies the relationship of the location information and the location model.
It, then, presents G-Lom which is a location model expressed as a graph, and describes the de-
sign and implementation of NiSMo (Node integrated Space Model): a dynamic location model
generation system. Finally, it shows evaluation of the system and concludes.

Tomokazu Murakami
Faculty of Policy Management Keio University
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% 5.1: FREIRE

ENER K
CPU Athlon 1.2GHz
Memory 256MB
OS Windows2000 Professional
JDK Java 2 SDK, Standard Edition Version 1.3.1-b24

51 REDHE

NiSMo 13 S L IRTBRRE TEELZ. KA ATAREBED 2 —IVDOT Iy M T4 —
LN 2R T D72, Java SiBE W TEEZITH 72,

F/z, SRORETIIf M EFHREZ P ELTRF-Code 2 L7=. RF-Code |ZHAKT
I Java OFEFTEREEN /2128, RF-Code IZ RS-232C 77— 7))L TPC Z#1F, PC L TA
ATLDEY a—)VaFE Lk, EEOMEH %K 5.1

NiSMo Server

BB L BEAAY b
100 BASE-T

RF-Code (. \

RF-Code

\ : .
RS-232C —l l RS-232C ;—l l
Desktop PC

Desktop PC

5.1: R DOBEEX

KEILAETIE, NiSMo DEED 2 —IVOEEYT 5 AT DODWTEHHICERR S,

52 {IEESER

MEREHIIMEERE N6 0t ST —4 257D, LocationEvent & 4
9 5. MEIERD7 I AZ2K5212R7.

Detector 77 7 Az R K E LT, BMNEBHRE > THD Y I A%/EKT 5. Detector 77 5 A
137 DR ESE & L T LocationEventCreator 7 7 A ZffD. Detector 7 T A3t > B EUE
T EWIL, HEMBEA TPV bOZEMAD A Z#HT S &, LocationEventCreator
7T ADAN) w REEOH L, LocationEvent Z45% 9 %. LocationEvent 13t €2 2 —)l
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| LocationEventCreator LocationEvent
createp

RFCodeDetector

5.2: MLERISD V7 5 A

Z% 5.2: LocationEvent 7 7 A D&k

g ‘ T4 =)V R4 ‘ wtH
String spacelD Zefil e — BRI T T Th 5
String objectID MNEF TPl b —RIHETHENFTHS
boolean inorout | MRATI T EMNEMITASTZDOD, HDHINWEIHZONERT
Timestamp | timestamp AR NOERS NRELZRT

@ LocationEventConsumer - > % 7 T —A%ZFREL =7 T AITEIET 5. L FIZ Detector
7T ADAN)w RZ&xL, LocationEvent 7 7 ADEMEZ RS2 ~T.

Detector

final void createLocationEvent(String space _id, String object_id, boolean in_or_out)
LocationEventCreator 77 7 AD A w RZIEUH L, LocationEvent & 4% 9 %

53 ETFILEEES

ETI)VEBEIX LocationEvent 25217 HLD, G-LoM ZHH T 5. £, BRI
RequestHandler 7 7 A5 DERIZH LT G-LoM Zik9. EFIIVEELD Y T A %K 5.3
IZRT.

ModelUpdater 77 & A 13 LocationEventConsumer -{ > % 7 T — A ZREL TH D, fE
DR L 7z LocationEvent 2521 7HL%. 5217 HU{> 7z LocationEvent Z{LEE L, ModelDB
7 I AEHRNWT G-LoM 25 #9%. %72 ModelDB 7 7 A1d, G-LoM DEAZEHT 5
BX, CalculateWeight 1 > 7z —A%FE L7 T AZFMAT 5. GEIOEETIIETD
B ENRE O JB RE & AT % AverageWeight 77 7 A & 23 L /2. CalculateWeight { > %
7z —A%H?NTRT. CalculateWeight 1 > % 7= —AZFHHT 2 Z LTk D, BEADFE
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<<interface>>
LocationEventConsumer

-

ModelUpdater
O

LocationEvent
4 consume

ModelManager
O

e K
CalculateWeight ¢ AverageWeight < ModelDB

53: EFIIVEME D7 5 A

FiEERBITEEAEEIC/2 5. F7=, ModelManager 7 7 A3 ERAHTE D RequestHandler
JIAMNS DEREZE L, HF/R G-LoM D1E#H % ModelDB 7 7 AMSEEL, D
i R 2 EOR AT K T

public interface CalculateWeight{
public double calWeight (double travel\_time, ModelDB modelDB) :

}

5.4: CalculateWeight 1 > ¥ 7z — XA

54 EEEIEIR

JERE BRI LocationEvent 2321 T, BIEZE#HT 5. £z, ZRMTTN S OE
Rz U CTEREERZKT.

JE RS R D FEH 7 7 5 A1 HistoryUpdater 77 5 A, HistoryManager 77 < A Jz2 O\ Histo-
1yDB 7 S ATH 5. BREBIEDI 5 A %K 551K

HistoryUpdater 77 & A3 LocationEventConsumer -{ > % 7 = —AZELEL TH D, (&l
BHEED AR L 72 LocationEvent 252 HLS. 52T > 7z LocationEvent Z ¥ L, HistoryDB
I AN LU TBREZEHT 5. £z, HistoryManager 7 7 AVIE RTINS DERE
ME L, HEREEIERZ HistoryManager 7 7 AMSEFSG L, E DOFER % BRMEHTEA
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35



<<interface>>
LocationEventConsumer

~
LocationEvent <consume HistoryUpdater HistoryManager

HistoryDB

5.5: JBREERERD 7 T A

55 ESKEEAER

BOREATE Y 70— a > 5 OERZWH L, MEBEREZERTES 22—V TH5.
BORFENTER D FEF72 7 5 213 RequestHandler 77 & A, EventFilter 27 7 A, Registration 7/
Z A, SpaceNameDB 77 T A J¢ T\ ObjectNameDB 77 5 A TH 5. RN D7 5 X %K
5.6 EX5.812R7.

<<interface>>
LocationEventConsumer

-

H RequestHandler H | EventFilter consume LocationEvent

| ModelManager | | HistoryManager| | SbaceNameDB | | ObjectNameDB | | FiIteredEventCreator|

5.6: BORFEATERD 7 5 A

5.5.1 RequestHandler 2 5 X

RequestHandler 77 & A 1% ModelManager 77 & A & HistoryManager 77 7 A %& & Dk bk 2
FEL TS, G-LoM REEREDIGMICE T % ERZ 21T 1S, ModelManager 7 7 A,
HistoryManager 7 7 ZIZB &b, TOMREEIKRT.

RequestHandler 7 7 A37 7Ur—a >R AT LAOEHT A EIEHRZEZFHT S
=iz, BFEE IR T 5. LUFIZ RequestHandler 7 5 A D AV v RZERNR S,

RequestHandler
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Enumeration getAllSpaceName()
G-LoM IZf#/ET % 4 T D space_name Z X

Enumeration getAllEdges()
G-LoM IZFEET A2 TDEdge A 7 =7 hZ&iRT

int getDistance(String from_space_name, to_space name)
2 DO space_name % f5E L T2 H] O A kT EE#E 2 X 9

String getCurrentSpaceName(String object_name)

object_id Z¥5E L THIEMNRA T2 = 7 FFET 5 spaceid 2R

Enumeration getObjectName(String space_name)
space_name Zf57E L CHAEFET 5T X TD object_id Zi1K9

5.5.2 EventFilter 2 5 X

EventFilter 7 7 2137 77U r— a > INRGEA T2 27 NOBEIM X2 MR 572
DT T ATHB. ZDZ T Ald LocationEventConsumer -1 > % 7 = — A Z&FEEL, Fil-
teredEventCreator 7 7 A Z M EHFZ E L THD. K57 2EELZI 7 A2 YA FELT
EventFilter 77 & A28 %95 Z £IT XKD, LocationEvent 232 1THL S Z EINTE 5.

public interface LocationEventListener extends EventListener({
public void locationEventCaught (LocationEvent evt) :

}

5.7: LocationEventListener f % 71— XA

EventFilter

void addLocationEventListener(LocationEventListener location _listener)
LocationEventListener % EventFilter 7 5 AU A+ & L TEERT %

void removeLocationEventListener(LocationEventListener location _listener)
X g% A D LocationEventListener & EventFilter 77 & A D U X F & &k 5 HIBR
ERA

5.5.3 Registration 7 5 X

Registration 27 7 A& SpaceNameDB 77 7 A % T} ObjectNameDB 77 T A % Z Ok F#
ET5H. NSO TAEHNWT, AT LATEHEIN TS space_id & object_id DE
nenNE, I—YPNRBICHMTEH/NTETVESTT 5.
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| SpaceNameDB | | ObjectNameDB ‘

5.8: BOREATERD 27 5 A

Registration

Enumeration getAllSpacelD()
FEY 52T D space_id 2K

Enumeration getAllSpaceName()
FEY 52T D space_name %X 9

String getSpaceName(String space_id)
space_id Z$5& L T space_name Z X9

String getSpacelD(String space_name)
space_name % ¥5 € L T space_id Zi&9

void setSpaceName(String space_id, String space_name)
space_id Zf57E L T space.name 2w E> 7 IH 5
Enumeration getAllObjectID()
FE9 54T D object_id Z3RT

Enumeration getAllObjectName()
TF1E9 54 TD object_name ZiX 7

String getObjectName(String object_id)
object_id Z 57 L T object_name Z X9

String getObjectID(String object_name)
object_name Z 57 L T object_id ZiXT

void setObjectName(String object_id, String object_name)
object_id Z 5% L T objectname ZX¥ v E> 73 H %
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BonZllET—% Z2HNWTHER L7 G-LoM OBHEHFOET)L & L TOIE 42 254
9 5.

6.1.1 EE&

2002 4F 11 AT, BRFE|EAKT W BEIRF v > /X A2 THf#E S 1172 ORF2002 (Open
Reserch Forum 2002) D& TR AT L DEERETTV, G-LoM 24K L7z, LLTICHE
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Wiz,
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Z—EMBTHREL, VU—YNZOEHREZRASDZEICKD, U—FOBRHHFENICH S
2 DIDEZEETS. U—FORHEHIZHN 3 A—MI05H2 0 A—NIVET%Z 8B
METHEITE5. £7/2, U—4IERS-232C TPCIZH##Hi L, PC Z LAN [T L. ¥
TDARY 7 EHRK61, V—FDARY 7 %EEK62ITRT.

RERIF

EBREGII@EMO 1 Va7 2R L. RBICRF) —YZ AHFREL, EBREfT-o
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#£62:RFU—% ZAXvy7Y
yoFaAYTa 14 & [R]RE e A HL O 7] EE
GREREEN 02 BO%E
AT —A RS-232C

A X 120(W) X 120(D) X 40(H)mm

% 6.3: RF U — ¥ [H D g

| RIMEHMA QR | VORI (GLoM 0EA) | REEHEMOERE — FHBIHNMN
Reception - Corridor 12m 27.8 sec 0.431
Reception - SSLab 11.5m 47.0 sec 0.244
SSLab - S214 3m 19.1 sec 0.103
S214 - Corridor 5.8m 42.3 sec 0.137

RERIER

#11400 B0 ) —FHOBE T — 5 BEA, G-LoM WERS Nz, & TOBHT—5 %
W, o 72BN O BEREF 19 2 W T AR L 72 G-LoM 2K 6.2 127R T
U — S OB BRI O 2 X 6.3 1T~ 9. BB BRI, #Eh)ERTH 5.

6.1.2 4k L 7= G-LoM DEEH

AETIE—HDDOT— %> THEKR L G-LoM OZNZENDIUDESZFAMT 5.

Zoe3lzENZTNOY —F Ol E M OERE, MHEFR OB EIRME, KO
i pH A O FE B 2 SEEB B R CEI> 2 Bl 2R S, £, BRMEPHE OB BRI EY)
rik 2 W Ol + 2 B R A Q#2139 fE & Lz,

IHIT, K64 IZHENRHORMME (mode) &A% HH & FH M oD BEEE 2 Bl CTHI - 7= 8l
ZRY.

Fo i PR ] D BEBE 2 S5 82 Bh iR fE] T 5 72 81X Reception-Corridor [ D fE ML & EE X,
KEWHEIZIZS>TWD. £, BHi#EIFHM OREEZ R E TEl- 72 H Reception-Corridor
MBI DME & LR, REWEIZ/R > TS, Z3E, Reception-Corridor 1A D#EEE &
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¥z, ZOMONEIIBERER 2 A OFEBETE - /2l TN EIC /RS T
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A5,

6.2 JEHHIFFE
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KEIO Univ Shonan-Fujisawa Campus Delta S2

Corridor —
Reception
\ , _____ SA8mo o T2me !
/4 3 ® = y
4. 3m ——
° ® e —
5.8m | ——
¢ 3. 0m
S214 o
SSLab
\Q RF-Reader ¥ Sensing Area @ demonstration
4 6.1: EER=TO BRI
# 6.4: RF ) — & W D
| REAFEFOERE | &M (mode) [ RILEFHOIEAE — S (mode)
Reception - Corridor 12m 10 sec 1.2
Reception - SSLab 11.5m 35 sec 0.32
SSLab - S214 3m 37 sec 0.08
S214 - Corridor 5.8m 8 sec 0.72

6.2.1 ETFILOLLE
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BEEBW=ETIL
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W5, Xz, 7V ED 2 SEOEBIIFHE TR 5N 5.
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6.2: "EEk X317z G-LoM

% 6.5: ET )V DI
eI —5 | R | R | o EH |

Metric EREERWEZET IV JERRZR B /N e O
Topological | WU —iEzHWEZET IV EEE3] X JEWN A
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B B ZEMIN S ZEEANDINANI)V— S AINR SR8 O THIR T 278, FCEROREE %R
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G-LoM

G-LoM (& Topological Model THh D, @AERIO P YEEGET -5 &HD. £z, G-
LoM EDOEFE ORI OHEIZ NN D2 %2R Uz THS MO RSB 2 5HE T
HTETROLEND. ZD8, G-LoM VEJA VR H P T ELER AR & Wi EE OO {7 15 H
ZRAV, EHMOEEFIHATLY 70— a JIZEL TN S,

622 FKITATALEDLER

AR AT & Topological Model ZFIF L O — a > ETINEEHT LTI AT A,
Semantic Space & ZF2HT HHEREDH THER T 5.
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Semantic Space

V) —fEOO T —2a b E®ETINEERT LI ATLATHS. £k, 771V FR—
Py DL GUI B L, EREZEMNICEETS2A TV haEnEn, 74
FET7AINDEIITHAS. GUIZRMET LI EITKD, 2—Ficksnr—a®
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6.3 AEDELD
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