X 4.20 #E=L— kD)

ZL T, 22— PIEREINIEFTOBREMERTE 572012, TRbbLBULL— F D%
GENE =Y O == X2 ARG 50, FFMRERe 2T 07 77 v arefEo
72(X 4.21), ==—%1% Google Maps D& 55H% 7 U v 7 LC, Mi=¥ 7 OHHT D4 i
DRI RAEBE LT, 7 —FX— A7 L BEFHRW 21X, T8 LSO e
LVEFRTE D,

X 4.21 FE7Z2 @R ORI

57



4.7 $E5R

AWFFETITERFH OEANBEN — MRV AT LD T v NI THRBET D, 7V —
THXARDANZ Lo Ta—FOXARGH I, 2—FDO=—XZHDLEDL LI, K
REMHET D2HIPERE L TORIND, £ LT, TXRTOEHEA > MNERET D
I, WY T — b ERERT D, ik, SN~y TEFHLT, BEOL— b
Va7 MbT 5, Bo, a—HF i s — A~y SR ENTEE T 57 ) v 7 LT,
ZDON— FRFBET AT ML o TR SN D G R 2 £oR T 5,

ZON— FERIRC AT AIO/L— FEHE AT AL LT, 825 L ZAITMED
Ay RTHDH, IO — MRV AT ADORBH LT —FRFIER I NS TV
I UMBIBRDLN, AR TIE, 2—FITHBICTFA MRy 7 RTHRFES V&2 AST
5, VAT AMIHBNICT 7 V4 B HIEEE S Ta—VFOEREZ S LT D, v
ey —77 A NVEFRIALT, B~y T 4 v 7 oire RT3 5,

SIRFHIT, BOE - v a B 7R ERARIEERBHY . ZNHDTXTOT —F 2N
T 57 ATL < ORI ERE I35 DT, ABFE T, @RSFITOE S O A r—
NRIBEL AT LOT —HR—=RMRGFTHZEIZROENTEY . =2 —FIEIFTD [T5EBE),
hptt) . TERANE ), TB_b o), PG 2 ICETAEHERECTE D, ZOEKRT,
AR TIRE LT — MRBVAT ALY | TRTCO2—FOEREW-T I ENTX
7200,

SHOBEE LT, TRRO XD WL OO OBEEZ RIS 50N H 5,

F—l2, KDY AT DI T X TCOGFHGEA v NEBRET 20— a0 ST %%
T %, b LEREMZIM 2T 5T O%ITZ% < e < £ UTRIERBINIZES L T,
VAT NMIEIR— P ERBERTE D, EIAN, b LIRROR RO, AHRY 2§
A, FIIIHIX ETHGEL L Tofi LTI, 77X TOgFTGRA » N EaEd 50—
FHAERTELN, HEVERALVL— IR TERIAEELH Y, ZOHAE, ZRNOY
—)L & LT, RIS,

B, — bEEKRT DT RE L T MET D70, BERE T VT X LN
b s, JEEOBREE « WL e EOBITEOITAICE B 52 5 ENE2EB LT
W, FIT, VAT AFERIRDO SR B IEWEGITRA > N E IR E R | 2—Fi
FECTHRE M EKRERETE R,

# =12, TCJKAnalyze] &9 HFESEY —/I LTI % 2 LFEFODHEEIIHET S
TEN, Ty VARBORNELE B A0, AARGEICHET D HESEIIEARE LR,
2—PFDOHEELBEDLEHRE KR TER,

SHOFRME L LT, UL EORBEE R LT i 5720,

I TABY T NAY ALNT—FHOMBEEZRRTCE L, 7 I7AZ) T NAY X
LEfEST, 2D OEEL A OEFTGRA > MBEF L TWDHEIPH, 2F VAL v hOkEg
EREmWEHZ#R T 5, 20X, FHPHICIREL— NEERTE D,

58



“EAOMEEZERT 272012, 2= FRFEROT DN ONOITE NG 28R T
ELEOICHETHZ LT, HBEALEKALEBICRETE S,

%, WEO)RHEESEY — LB IPRICHE T RERTH D, AARGEICE O BaEsEY —
WNT 7V 4 IO IEHENEZ 5| & EiF 5, BHo, HELBSTEOREKRERIET 58 LA
FaY—T 7 A NEEDLELD D,

Bk, ZD X9 728t — MR AT A Google Earth I/ L7256, 3D HEifgO /L
— MBI OREFE LR TE 5, Kk, ZOSFITBDLL— MREK T AT HITITHIRD &
L0, — MEROMEICEIZNLD LB,

59



ES5F WROER

AWFZEIE, ANRARTFITFRERE 2 $F6 & LT, 3 RILET MERY — /L& VTS
FsElad CGIZEVRIL, 77— MNHE - STk v 20 CG OIEHATREME & vz
CG Hifr oW 2 B OMEt 217> 72, £ LT, SFH 72 O ABDLL— MR AT
LERE LT,

FI. FHTOELHFBE RATFT D T2 DI TR & 72 D ARKRH &) PR AT HI Xl B L2 D
T, CERE D Z OB & &, BRI OWTHEAR, WIZ, SFITRIROAME ST & LT,
N2 BUHIER A & RN KV R U, SREAVRIE & RIERVRHE A ST O i s 2 & T
BEOFITOEARN 2B AR Lz, T LT, FITOKY I H & RBLORE T EICD
WTERZ Rl 21T o 7, B LICRER & BUESFIT DR BD - DITED b TV 5 F
FRR SR RS L 0 i L2 O RIBUCKR T Z E N TEX R WZERIPERIZONWT, il
HZITW, HfEHDEERNH D L) ZEREETENLITELNRBALONTETE
D, ZHLIEERS Z ERBRNWE I RIFOLELEEZ R LT,

Fhi U7 SFRT 2k 2 2R O CG ZAERT 272D ED XL 5 R HER & 2 720 <
OMER A T HEEZATV, X0V <HRetE D H % SketchUp 4 EIDOHFZETHW
% 3WILET NMERR Y — /& LTERE LT, £72FDY —/L L Google Earth & ##E 35 =
ETIER LTz CG ZHET — X IZELET 2 2 LRk, BT A0S FRETH D &)
ZEMB Y SketchUp ZAME THWD Z ENSIDOLWI EERLTE, FEOEFRTZE
FBEREREZW T IOIIIARICB N T, EOREORET CG ZEKR LIS Xk
ZREL, HOHZ L OULBERBEE LW TIOOERIZONWTE LD, £LT, REET
DRI OV TOMF 21TV, ZORRREIWERG LT 52 L 2RE LTz, £hid, 3£
B21Z SketchUp # H\\ 7= CG 1ER%IZ & 7=V | SketchUp & HWW =& 22 MM EZE D CG 1ERkIE
Z BARR 2252 W CHR T 5 2 & T, SEHTICEZBRICAAE T D 2EMAERIZ OV TA A —
VEMOEELZENERD EERTLTOTH D,

FALL BICFBRICBET 2T — 2N AR L2 EnD, FBD 6 2EET LI FETH-T-
BT X228 & HICBRE TAEM T X —F D1E0 2 < FHTOE X O 5Bl 2 £ T 7=
EIEE AN, BRNRBEKELGZDIIIMERNEE X, FFIT OOV ED
E LT, BEBBEBBOMFENET B, SEO C6ER TS EBREEICE LT < /Bl L
7=

ZD% CG AL L7z Fbe, REREE, W%, BIARIZOWTORFE &G MEE D 54T 21T
o7, SFREICB L TiX, AEER L2 EROR TROVBRDFELEZZ b H Y| FHED
AFIZOWTIEERRLEBEEZBRNTEAR D ICEWEEDO LD LR o7 BERXBILD, L
MULAROHWTH D, B OFHE O Z EMEICERE TV D E 9 3D~ BeRf A%
Do TAUTAEWER L7 SFPi 0 A ICIT, BB ESSA RO K ZHNTWND Z &b,
ZOBRREOB LIS TNDINARHATHY ., ZORERCTELHFBO —HEKTHDE LT

60



DFPEERT ZENTETWRNWEHRIND, LPLARRL, BRITENZDICTHKT
WD ZEMND, MNRESE T2 Z &0 ERIZERZRFZHEKIZ OV T
BOA A=V ERDEDLODOT LB T—2 g AW ERE LR, iHAMES H
LOTERWINEEZLND,

RERBHICOWTIL, AMEOIEROBEME T, BRI & BROMER Lo
e, BEERENEEE TRV, 1, BEMOGRICET MM E e 58T
BNEWD ZEnD Y, RREMRKGAESCRFERICTEN T 2R & L CORE b IE HhE
HHEECIEENZERWEEBZLND, 727 L, —Do—2 T, R ERERZIF
TR A TRD & Ze 0 O RFHEAEELHL TS X HICi 25, Licho
T, FR~OT VBT =2 g NZTHWORBEHERHZ W T, BN % 7LD 5312 130E
FMMEDR 5 2 D TldZenEBEETX 5,

HIZIZOWTIE, ERICHW &R, FEXE w1 mHoATHY , RERE#HE
[FERIC, R ITE < 7o < BRMKIHESCRAERICHW DGR E L TORE &5 HhfE
IFBEBETCIIZENEERNEBZ DD, LR, MELER TORMERE .
HHGE AN RIZBT AT, IERELIWALFHKEB L L TS EEZLNDL DT,
FRA~OT LB T —va VT THWARREERHCB W T, BT A% /L2 551130 Al
ENH DD TIERNEBLETED,

BARIZOW T, RAFH - (RIERBIRIC OV TR, BRI B IRIERTI-TBY ., BEEnT—
AHLIEHETHDHDT, FRADT LT —va VTHWDLERHNI L B A A, (nEEHIXER
EXORFERIZOWTOBRHNIIEAFRETH DL B2 6D,

AHFFECTIERR L 72 CG OIFHMME L LCiE, CGERORILE e &8RN B E 0 < 137k
WEEEMN L, BROKBRHOBHRI N H DL LV Z L, ZZAMMPZ N LG, BEHRR
FBORBUIWZ-TEBLT, EBELEN kﬁ%ﬁﬁﬁ@CGf&@@mEﬁﬁ%
RIFERICHWSERE L TOIERMMEIZSH 5 L 1Xn 27220, 7272, ol aBlchn
X, Ty —MERNL L OND LI, BRMXFAEOERIE LTHIEHRETH D &
Ezobhb,

L7eNo T, BREETHIEAMERSH D 01%, 77— bEHPL DS L9 ICER
MASEIZBWT, FERALEA AV ZNVTHELITZODOEEE L TORTHDL EHE
ZHivd,

Fo, AEIZEBNT, 2RVERNLBERLIEL I RENRVICIT I T 4 OHD
CG ZERRCETLZ LIIRERMRETHDLEEZEZXOND, Zhunh, ZOHINE S HIZED,
EHRDIEEDN EAEDRITTNTDHLIRTI LIz,

— 7. WS IARHE R @ E IR AT I & (RBR I R D B E 121, BV — Mk
VAT ABMERRRBR Y — L EBZHND, TOVATAFT I —TFAMDASNICEK
T, 2—HFDO=—XEH/HTE, MBERMFIT uoioﬁ%%%ﬁ%kbfﬁrf%é Z
LT, TRTOEFERA v NDEERET 572012, @B tLv— Na2ElRT 5, k&, 7

61



— N~y 7 EAHALT, EOL— 2V 2T T 5, Bo, 22— F 7/ —7 I~
VM ENT-ZT %7 ) w7 LT, ZON— MERV AT L - TR I A FEH
A2 RRT D, oL — FFHE AT AL HEEL T, KENIRBO A Y v RTH D, 1F
DO — FEHEY AT AORBEHIEL, 2 —FRERIERSNIA T a U LB TE
D, ABETIE, =—FIXEBHICT XA MRy 7 ATMBE 7 V=2 A TE D, VAT
MIEHBC T 7 VA RBEHEE L > T2 —FOERE G LT, A hry—77
ANERALCE~rT 4 v 705 &@LU T, 22— IXF0To [3EE2) . Ttk TEs
Bl TR0, [ 2EICET 2 EHRERECTE D,

LnL, ZOA— MERV AT AHICEYD, TR_RTO2—FOERZm IRV, £Z T,
Sth. Taek 5 2B R R T 2 0ENH D,

L OMZEEE LT, FELTCWAREEMRIET L TETH D,

FT. b ULRKROMEIL, —EORPAZE L, F2IFHXK ETHELL TWiUX, 3-T
DGR A v MNERET 20— M bAERTE L0, HEV ERZRVL— FRHTL 5 AThE
PR D, 7T AZY L TTNA) NI OMBEEARRTE S, 7F7AZ Y 77T
URALZMM ST, 2D DOBESAOGFTERA » MDBREF L THLHEFA, DEVRA b
DEEDEVHIPHZ 7R TE 5, 2D X 51T, FHHICRE LV — FEAERTE ThE, &
HBONL— P EZBES LT HZENTED,

OF, = b EERTEZTav R E T T IUET A0, RERKET VT Y X LN
b=, JEEOBREE « WL e EOBITEOITAICEE R 52 5 ENEEB LT
W2, EAT, VAT AFBRRN SR BITWIGITRA v DA RE D | 2—WX
FHTHE R EKRERETERY, ZOMBEEMRT H72DI2, 2—FRN L DONDIT
WG A RIRCE HHREA AR L, MER KA HERICHRETEDLIICT OILE
nwd b,

%, AHEEREY —IFINE 2 LFTODOREICHEIT L LR, 77 VAR
DRENZ 5| & BT 50, AAGEIET 2 HESBITEZREL TRy, 2—HFOFE L
ME &V BRZ XHIT 5 2 ENTE R, WHIRHEESEY —/VDRBROBERTH D,
AARGEIZS O WEEREY — VN7 7 V4 s OIEMMEZ 5 & BT 5, Ho, HELRED
BEWRERIET 2 LWA L P — T 7 A N EELLEL H D,

FERIIIZIE, 208U — MEKR S AT A% 5% L, Google Earth [ZJSH L72 6, 3D ]
BTN — b EEADBRESE AR TE B2 N,

62



S5 30k

(1145400, FAIR= (1999) Mo X OBLRZE FAT AT DIEROEEALNE & HTE
R DOHFE—TIT )\ T 2 Fil & LT—), AREEARFERRLE, Nob518, pp.229-
236

[21VE K 35d, Mk, THEAN (2008) NLFOEHT ZBOFEIBET D78, LAY
ZFCHED  Vol.64 No.3 pp.473-492

[B13C1b)T (2008) THESE ZiEN L2 EHO< Y ASHAYEIEMRECRATHI X EE D T2
(4] TSRS EERE  SFrRE ORI SEREiE—)

[5]G4bor Sztics. Developing Co-operative Transport System and Route Planning.
TRANSPORT, 2009.pp 21-25.

[6]Chang-Shing Lee, Young-Chung Chang, Mei-Hui Wang. Ontological recommendation
multi-agent for Tainan City travel. Expert Systems with Applications,2009.volume 36.
pp6740-6753.

[7]1Sebastian Hubner, Rainer Spittel, Ubbo Visser, and Thomas J.Vogele.
Ontology-Based Search for Interactive Digital Maps. IEEE Intelligent Systems
May/June 2004 No.19 (3), pp. 80-86.

[8] E. Klien, M. Lutz, W. Kuhn. Ontology-based discovery of geographic information
services—An application in disaster management. Computers, Environment and Urban
Systems 30 (2006) pp.102—123

[9] Jeremy Mennis, Diansheng Guo. Spatial data mining and geographic knowledge
discovery— An introduction. Computers, Environment and Urban Systems 33 (2009)
pp.403—408

[10] Hernane Borges de Barros Pereira, Lluiz Pérez Vidal. MULTIMODAL
NETWORKS FOR URBAN PUBLIC TRANSPORTATION ROUTE PLANNING IN
BARCELONA: A DECISION-MAKING PROBLEM FROM THE INDIVIDUAL'S
PERSPECTIVE. Congresso de Pesquisa e Ensino em Transportes,2001.
[11]Abolghasem Sadeghi Niaraki, Kyehyun Kim. Ontology based personalized route
planning system using a multi-criteria decision making approach. Expert Systems with
Applications 36 (2009). pp2250—2259.

[12] D. Benslimane, E. Leclercq, M. Savonnet, M.-N. Terrasse, K. YeAtongnon.
Computers, Environment and Urban Systems 24 (2000). pp191-214.

[13]Wouter Souffriau, Pieter Vansteenwegen, Greet Vanden Berghe, Dirk Van
Oudheusden. The planning of cycle trips in the province of East Flanders. Omega
2010.ppl-5.

[14] Tho, Q. T., Hui, S. C., & Fong, A. C. M. (2006). Automatic fuzzy ontology generation

for semantic web. IEEE Transactions on Knowledge and Data Engineering,

63



18(6),842-856.

[15] Francisco, G. S., Rodrigo, M. B., Leonardo, C., Jesualdo, T. F. B., & Dagoberto, C.
N.(2006). An ontology-based intelligent system for recruitment. Expert Systems with
Applications, 31(2), 248-263.

[16] Alani, H., Kim, S., Millard, D. E., Weal, M. J., Hall, W., Lewis, P. H., et al.
(2003).Automatic ontology-based knowledge extraction from web documents. IEEE
Intelligent System, 18(1), 14-21.

[17] Lee, C. S., Jian, Z. W., & Huang, L. K. (2005). A fuzzy ontology and its application to
news summarization. IEEE Transactions on Systems, Man, and Cybernetics, Part
B:Cybernetics, 35(5), 859-880.

[18] Francisco, G. S., Rodrigo, M. B., Leonardo, C., Jesualdo, T. F. B., & Dagoberto, C. N.
(2006). An ontology-based intelligent system for recruitment. Expert Systems with
Applications, 31(2), 248-263.

[19] Belmonte, M. V., Perez-de-la-Cruz, J. L., & Triguero, F. (2008). Ontologies and
agents for a bus fleet management system. Expert Systems with Applications, 34(2),
1351-1365.

[20] Maillot, N. E., & Thonnat, M. (2008). Ontology based complex object recognition.
Image and Vision Computing, 26(1), 102—113.

[21] EMS, 2005. Radroutenplaner Emsland. http://www.emslandroute.de/

[22] W3C IZ# % Semantic Web 7k — A

http://www.w3.0rg/2001/sw/

[23] T. Gruber. A translation approach to portable ontology specifications. Knowledge
Acquisition 5, 1993. pp199-199.

[24]Jason G. Su, Meghan Winters, Melissa Nunes, Michael Brauer. Designing a route
planner to facilitate and promote cycling in Metro Vancouver, Canada. Transportation
Research Part A, 2010. pp495-505.

[25]Zhan Guo, Joseph Ferreira Jr. Pedestrian environments, transit path choice, and
transfer penalties: understanding land-use impacts on transit travel. Environment and

Planning B: Planning and Design 2008, volume 35, pp 461-479.

64



* 5l

3
BIRILET Ve 18
G
Google Maps................ 41
M
MySQL.....ccovvveeeeeeens 40
O
Ontology.........cceevuunnee.. 40
S
Semantic Web.............. 39
SketchUp .......ccoeuuneee. 19

b

T — N 32

&

BRI e 56
L

B e 22

LR RSN ... 14

VAFATL—AT—7
................................. 44

VAT AT —F ¢ —h
................................. 45

FEEAR e 28

65

5
MT%E . PHRTH e 26
-

FETDORE Y NI L 2EE 15

&
FHFH 16
S
HASRER 24
%)
= PP 38
h
JEE SRR B DOREL ... 29



PRk 21 EHEE () AAREERRAE SR &t v Z — e sl s
WEB Hffy 2 Tl T AR X 36 1) 2% I S RO o0 81 HE 2 B9~ % A2

SFHTSF B OB A
EIRETiTs AR S




ST SRR R JE D 0 B 4 PH B R A E X
1. HHY
WEEIN BT 2 R L OFMTEEREZ SD—CG (ZRca v B a—4 757 v
7 A) THEIL L BAEORE LT 52 L2 HAE U TRIHREDH O RSB 42 iR Lz,

©:2010.Cnes/Spot Image
Data © 2010 MIRC/JHA
Image © 2010 DigitalGlobe

A‘.;.‘.C,OOSIC
SFHTSEBEREE T CG— 24

RS

17t L7z 3D—CG 1% Google SketchUp TERL L TE Y | Google Earth ZEHED R &> —
W LT D, it SFREH G mTRE R R A il L TITV). Street View & [AI% D
FORMVTE D L) RFEFRE 21T, OO RIREEELZITH 2D, BEKL LTS
HENEAMHEA L, o EHIC 360° 7 AT 5@ LicEEAHEN Lz, BRI Z2 K E
e N



3. R K OMREE

1) HREAEH
WM E LT, B 720 [1P-S2 Lite) 2 L7z, ¥H@EHBHEO X ¥ U 712K
e BT LD bl mfg AR T 5 %E Th 5, #EIT, 360° U AT GPS, IMU
D —Z— MLz =y N TIRIEAWVEEICERATER S AT LA TH D,
Bl —DFERARERITRT,

BREZ B IP-S2 Lite == k

IP-S2 Lite D1LAE
IP-S2 Lite == k

T2 EHL— b 100Hz

ANJIEIR ANSIEIEIE 9V~28V

AHIIAR—k USB. Ethernet, &5 AZ ., GPS 77 F

it FH I 6 -30°C~60°C

i B a1 IP66

ik 200mm x 230mm x 110mm (28L& £ 97)

B 3.64kg
GPS %[5+

F ¥ RV 40 F ¥ RV

GPSL1 ¥+ U7, L1CA

T—HEHL— b 10Hz

GPS NS EE ACEHEE RMS $7 A —% —  DGPS(SBAS)® & T &
IMU

7= MEMS

A anLT A 25° /h

TR S A 7 A 8.0 mG
NI A T

AT 2=k CCD 1 # 7 6 1{#

e KA B 1600(H) X 1200(V)pixel

i I L R 0°C~45C

(BR) M FardR—h—T 80



2)
360° 7 A7, GPS, IMU O& % —%—{K{b L7 [TP-S2 Lite] %M L. 4EME{E
2 HF LT,
R I TERIZ D S OEFEWRD R 2D L5 BV ZEDO RN RO R 10 FF~14
IR 21T o 72, M, NLb—3a VCHEE L, BHTROOBRE TRY Lz,

sz mifg (Bifg o A

ki LIz Bifg otz BRSO @I LTz,




R T — X T — X ORI
R L7-7 — X%, Google Earth TEINAHER TE 5 X 9, Google Earth API XV
<PhotoOverlay >% £ H L., 360° O ZHElr L7z,

<?xml version="1.0" encoding="utf-8"?>
<!--  PhotoOverlay with an ImagePyramid-->
<kml xmlIns="http://www.opengis.net/kml/2.2">
<PhotoOverlay 1d="01">
<name>01</name>
<Camera>
<longitude>136.648139059894</longitude> <!-- {FAHL X 7 (IRAH) DOFF
<latitude>36.5480205326534</latitude> <!-- {KAEH A T OfEfE-->
<altitude>5</altitude> <!-- # A 7 DHEN O OHFEEE (m), -->
<heading>0</heading> <!-- EH TR LI A T OmE (HFALLf) 0EFEI]L >
<tilt>90</tilt> <!-- X @iz f.io & L7z A Z oRlEs ),
0 : FmAHum 90 : A KFEJm 180 : AN E >
<roll>0</roll> <!-- Z fih&F.Lo & L7z A 7 DlElER (° ),
fEOHFAIL -180~+180° -->
<altitudeMode>relativeToGround</altitudeMode>
<!--relativeToGround Hi2>6 OEEEE (m) -->

</Camera>

>

e

<Style>
<IconStyle>
<Icon>
<href>ico_cameral.gif</href>
</Icon>
</IconStyle>
</Style>
<Icon>
<href>2010-0608-062601A_000710.jpg</href>
</Icon>
<ViewVolume>
<leftFov>-180</leftFov> <!-- kml:angle180 -->
<rightFov>180</rightFov> <!-- kml:angle180 -->
<bottomFov>-90</bottomFov> <!-- kml:angle90 -->
<topFov>90</topFov> <!-- kml:angle90 -->

<near>5</near>



5.

</ViewVolume>
<Point>
<coordinates>136.648139059894,36.5480205326534,0</coordinates>
</Point>
<shape>sphere</shape>
<!-sphere ERIRD /N T~ ERIKO¥LEL, <near> & [F UfHE-->
</PhotoOverlay>
</kml>

g7 — X
Wj{% 5 — 4 % Google Earth T#H/R L7l 2 kIR T,
1) ERONEEZT A 22 TRY,

& Google Earth N
JPAME) TREE) TV YD ENA) AN
v 5 | 3 (%]

[Des | evaastia A

T Bl HEEER

By

ASTC
BV Re
@@ 01
@I 02

B ACh N T |
B @S 5503y 7-51-2
VP smmeies

27

V] = Panoramio HEE

V== g%

O s 0 ®F
B

&

88
<

~

AhU=hE2-

RS

HoJU-

PO=1 POIPFRA
zoft

@
®
& [

&

EOOOOOO
Q@

[RCRCR

w» -
wGoogle

B 143m

EHGALEZT A =21 THR




2) EfRAKRIKL LTRRTHZLICKY, BEgA2EATR AR LE 2D,

& Google Earth (E=3 Eo =)
TP BRE) FRG) Y- EME ANIH) ) s

u

v LA Earth F%3Y— »
@2 5543y F-ant-2
5P mRgons
¥ @ s8R
Yl = Pancramic HEE
V== 88
O 40 20 #7

3

&8

O & 2hy-bea-

O =5

Clgk ¥v59-

C@ Jo-15n 7orrsa
TE zof

w88

2}

®

.

© 2010 GeocentreConsulting

.—- 2010/ZENRIN
Im 010 GeoEvye

B m@E: 2000 £ 10819 B 36° 32'54.15° N 136° 38'53.97° E 4% 39 m

I 2 BRAR TR

3) Hifg & &P THRR

S N =)
D7AMF) IRRE) FRV) Y- BANA)  ANTIH)

¥lo|see O @ B [ x&8

s varg
V@ o1
@@ o2

8]

v LAY Earth ¥ 3! - »

5 WS 3543y 7-An-2
® VP mfenins
Y@ g
Yl = Pancramic HEE
V== a8
® O3 @40 20 #7
B0@ 5
O & aky-hea-
1 D3 R
? Clgy £¢359-
5 C@ Hn-1 7orpia
2@ 2o

@@

&

B

2}

i =t oy




& Google Earth
JrUNF) REE) FRW) VWD BN AN ) .
v &% B #les > & [

Ywd [EvaaeRR [ b |

T Bl e

cvlsmg
V@ o1
VIEN 02

U

Earth %3 - »

I3 F-AN-2
VP mRenibg

Ya g
W12 Panoramio DEE
V== 8
I #3020 &1
0@ 8
O § 2hu-hea-
® O3 x5
& Olge ¥459-
® L@ o1 7o1732

® @0 2ot
A &V Fi 2 2R
& Google Earth
D7MF) SRRE)  FR) Y- 5BANA)  AJLDH
v #%& ¥ @ ||| & &| @ | B = B

7 [ evazez | Lk

T Pl EEsR

@ " BRERT
Fa .

g
v LAY Earth 3! - »
k- FHRY F-AN-2

@ g

= Panoramio NEE

Vo= gy
® O @40 0 &7
0@ 5

RU-hE2—

E ]
¥ Xp3Y-
Ha=-Kb POIFRA
zofe

]
]

O@©% x=

]

?‘mGoogle

FRE Y RST 2FoR




#_HK—-3-3
Creative historical value of traditional conservation district using
Semantic Web

Investigators
Mistuhiko KAWAKAMI, Zhenjiang SHEN
Environment School, Kanazawa University, Japan

Part 1: Historic landscape restoration using Google Sketchup and Google Earth for gaining
consensus of design guidelines in Kanazawa traditional temple area

Introduction

Google’s technology is employed for visualizing the historic landscape in a traditional
temple area in order to achieve a design guideline regarding repair and landscape works for the
temple buildings. The simulation reproduces the historic landscape not only as a survey material,
but also an effective means of deepening residents’ understanding of the historic area. In this
chapter, we attempt to employ Google technology for grasping important points of the historical
landscape in the temple area, and verified the possibility of Google Sketchup and Earth.

Kanazawa is located in the Sea of Japan coast of Ishikawa Prefecture as the central city of
The Hokuriku Region. The city was originally formed in 1546, but the rise as a city from the
formation of Kanazawa castle town was during the local Maeda former home field advantage.
Since the formation of the Kanazawa castle town in Edo period, its appearance has changed, but
urban geography, historic urban form and other characteristics have been preserved until now.

According to ancient painting, history recodes, drawings and other materials, we suggest to
model the traditional buildings using Google SketchUp and upload to Google Earth in order to
make the synthesis of the continuous, virtual and historic landscape. In addition to providing
historic landscape simulation to local government as survey material, the virtual landscape can
be opened up to public through Google Earth, in order to promote the understanding of historical
landscape.

Research approach

As mentioned above, we attempt to employ Google SketchUp and Google Earth for representing
the virtual, historic landscape of Traditional Temple Area in Kanazawa city and using Google
Earth to achieve the net participation.

For opening up planning information and sharing planning experiences in different sites, the
feature of SketchUp is the 3D Warehouse that lets SketchUp users search for models made by
others and contribute models, which is very amazing for planners to comparing similar urban
projects in different locations, because it also includes features to facilitate the placement of
models in Google Earth.

In this study we retrieve the topography of the traditional temple area from Google Earth, which
is imported into SketchUp for making 3D models of temples and roads at correct locations. After
3D modeling, all the models can be uploaded to Google Earth from SketchUp to visualize
historical landscape and achieve net participation (Figure 1).After finishing the modeling of
temples using SketchUp and locating them in the traditional temple area in Kanazawa City in
Google Earth, a questionnaire is conducted for investigating the effectiveness of the virtual
historic landscape to the members of our research group members. Questionnaire focused on the
effectiveness and possibilities of Google Technology on visualization and public participation.



Part 2: Ontology-based personalized route planning system: A case study of Kanazawa
City

1. Introduction

With the rapid development of computer technology and the sprawl of internet, the information
technology is regarded as an efficient method to share the information and solve the complicated
problems.

Semantic Web is utilized in our research, which is an evolving development of the World
Wide Web in which the meaning (semantics) of information on the web is defined, making it
possible for machines to process it. That means the web will be more intelligent and
knowledge-rich. The Semantic web is the core of next generation network.

Ontology is one of the technologies utilized in Semantic Web as a form of knowledge
representation about the key word or some part of it. It is intended to provide a formal
description of concepts, terms and relationships within a given knowledge domain. It can be used
to reason about the properties of the domain, and try to describe the domain. Ontology is also
used to for the research of route planning.

We propose a prototype of an ontology-based intelligent system framework to support the
personalized route planning process in Kanazawa City. Kanazawa is a historical city with
famous traditional architecture, temple and merchant areas etc. Because the amount of places in
these areas is large and different places have their own figures, it costs much time for people
who want to survey or travel in the city without route navigation. We aim to use the semantic
analysis method to understand the people’s needs, and then find the most relevant places that can
satisfy the users. In order to visualize the results and make it easier for people to move in the city,
a shortest route will be recommended which can traverse these relative places and be displayed
by Google Maps.

2. Research Approach

In order to generate the supposed route, we should select the places which can satisfy the users’
needs. But how to select the proper places in Kanazawa is very important for route generation.
And save large amounts of data into database is a convenient method for search better than maps
or guide books. If we can understand users’ desire, in other words if the semantic analysis
method can be used for the search query, the search convenience will be promoted. And the
semantic analysis method can be provided in a certain degree by saving the relevant information
of each place into ontology files. Then, the next problem is how to connect each supposed place
to be a route. This time in order to simple the problem, we used the shortest route algorithm in
our research. At last, considering the convenience and customization, we use Google Maps to
display the supposed route.

Although there are many route planning models try to provide a personalized route for a district
or a city, users can only select items from the defined option lists or checkboxes. So, in this
paper, we try to suppose a method to solve the problem that how can we understand the user’s
needs if their needs were input freely in a sentence or a phrase. In this study we emphasize the
semantic analysis for geographic information, for instance, where users want to go or what kind
of place they want to travel, such as the historical buildings, museum etc. Next, how to prove
that why these result places are consistent with user’s thought. And then how to display a route
to show the relevant results places.
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