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GeoSocial Service

SNS + A HE

Foursquare, Facebook Places, Yelp

Local Commerce

TR AHe + RIREE

Amazon, Groupon, Shopkick, Loopt

Location-based Game

Game + ?XHE

Geocaching, MyTown, Shadow Cities
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Visualization Devices

Legacy Data,
Security, Coalition,

Capabilities Data Analytics Infrastructure Govt.,
and Partner,
Infrastructure Data Processing Infrastructure Vendor
Management AND
Public Web

Data Storage Capabilities

Infrastructure And
Information
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Economic geography
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(Subjective)

It
(Objective)

Mind
{Introspection,
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Phenomenology}

{Empiricism
Behaviorism
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Matter Individual
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Collective

Biosphere
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Anthropology,
Ethics/Law}

{Ecological Sciences,
Social Sciences,
Noosphere Systems Sciences}
Interior Exterior

We Its

(Inter-Subjective) (Inter-Objective)

<1&! 6> Integral Theory?} X|2&l2] 44

A I™”OA A & F %ol A A= dHHude]l FE2 Matter/

Physiosphere2} Phenomenologys T3 JATHHA, Al ddod W FF
Integral Theoryoll Al F&3te FRHAT AXS OEF F UA=SE =2 A

oz AW

o A8 BHY ARES bold oY AgoR THE @ ¥A ud I 4
glow, ofe] Algol 2 Al JeelA B4 T 4TL Buslel UL 1Y

E]_-/\E 010

- old FoAsteE AHEA HE FF AHALHE e d¥E  Ul(User
Interface)= &m|7} glow ofef THAH FoAste= ZF AbgolAl gk
thFe gie] Ut 28%

- EZ AEAEE kg AR (Reality)oll thEF Al 2 Q12)(Cognition)
2do] = ofof g

13) D.R.Fraser Tayler, Cybercatography: Theory and Practice, ELSEVIER, 2005., P42

_‘|7_



Infermation System

[Medel-Theory]
.
Modelling
[Structured Data]

|;Data Manipulation
[Raw Data]

Measurement

Individual

[Cognltmn Memary]
Interpretatl on
[Perceptlon]
ermewng

[Sensa‘[l on)

Sensmg

f
[Reality] --— [Heallty] -—
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“<E 4>3F3F HlEolE 49 A& Y7o vEhd I b 74

gol A Aetky) wWol ATse] B S sy ek
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Network Operators/Telecom Industries/Businesses Government(health & financial institutions) Academii

Representation of the Real-World

Interface Layer 4'\#\“'/‘7

[ Visual Reasoning/Thinking ]
‘ Maps | 30/4D Rendering | Geo-imagery | Multimedia Multisensory | ... | Search Interface ‘
. l Cartographic Mediator - Representation ]

e

IMEdlatlor Layer Cartographic Mediator - Integration ]
Internet Image/Multisensory Multidisplinary User Visual Workflow Sandbox
Map Server Media Server Requirements Analysis Exploratory Analysis | | Management B
| Cartographic Mediator - Abstraction J
l Geographic Mediator ]
W
Infrastructure Layer 1 o2 |
| I Catalog Service + Data Transformation Data Infrastructure f Ontology Service l
t Metadata Service + Data Sources Web Data Service l
Geo Geo Geo Text : - ,
‘ Files Database Sensor [mager}f‘ Data ‘ ‘ Image ‘ Video Sounds || Haptic Plfactor} ‘

N

Real-World Observations

[#3L: Cybercatography: Theory and Practice(ELSEVIER, 2005)]05
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mediation®] =A< FAHL =7} ofd F Q7]
mediation®] A3+ 2| Ho|EH o] dFo ©Ho
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ofo]AE ¥ 2|3} A7 22 BAE 93 =21 7] &(Scripting)

o AEHlx ool AgATF wEololE wojo] Fe dxeriEY A
Holole] 7T HolEel ARANE Aaste] ABAMST] AT A
NS e

AT B ICT FoF WAL BF offe] @ ATt
A AETel @ JEETE B8 FUe FUT 4 9
YoE ool ARE Fu, 4, BEIHE DA FH I

A4REE A2 Hu ABHAA Yol HsIHEs &7 s
A dEne W Zag9a @A deleldl el Visul

Reasoning/Thinkinge A ¢
AHEZE QIEIF o] 2 715 dlo]HE B H53t FA
A

o] AEE H]go]n]o

HTMLS
WEw HolE AuY 2 e

<39 1059 A AATHY W ZAYAIE AR} SATL B2 PR

UA gow, ZA7F FA AL He AxR AF, &b, By A 3A

of Ax A& AT (interactivity) e SH = 3

ZH LN 37) ZF(Interface Layer, Mediator Layer, Infrastructure Layer)
oR FRIGOM, oIF I F FRE A faol 2§90 wE
TEY B o) I F& ok 84 FROE AR, HA, BEAYL e
of wet AEfHE EeA st AbEsta AAlst dad = 9+

ofFA Al WHTY W2 1990t} AUl drojol=mio] EdE T

MacEachren©] #|7]3 Map communication 23 <7I13¥ 11>& ¥Fg g
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Communication
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A MODEL OF MAP VISUALIZATION AND COMMUNICATION
(“cartography cube®, MacEachren, 1994)
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World map Region Ship moves Ship with Ship’s dam- Injured

with a map with in the port identified age sailor in the

marked route and with the armament area hospital bed

region of the | city of route of the and damage

incident incident boat-bomb area

,i Vs i

Level 1 Level 2 Level 3 Level 4 Level 5 Level 6
<AE 12> S2Y-2 2|8 d|Fd20|A0|M
- Marsh7b AABHE oJAEA S Bl <a¥ 13> wgk #A) 9
HlFdetolAlo]d& Datas 7FsA 2l $9 Informations AlZ43}sh=

29

- VRTE= ot 1o Al Ao A2l Visualizations 2] n]| gt

decision
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doctrine, constraints
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appreciation
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understanding
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perception

knowledge
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information

context

data

experience
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Real world
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© 2 Task-driven FH4o] lom, FA49 =23 HEAgAFEE FAd/
AA #l7EA Tt DA T =, AFEAS] Queryol thet HF

|
_?g
i
ol
A
=
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Heterogenous reasoning, Visual correlation, visual spatial data mining 5 ©|
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Interaction

Jemunn l ........................................... e, .
L
. _ Computational space : ]
o/ C. _ C :
. visualization G ———b@ §

: Perceptual and
------------------------ Iu----u---uuu,. . cognitive space ‘,'
.

Reasoning

E Car ] Processing

Knowledge-supporting infrastructure .."'

Other visualization processes

<18l 14> Knowledge-assisted VRT A|AH!

o Agent-Based Computing: °lo|HEZ AA WP oA XsHOZE A-&F O
Agahe 2rEdo] AAE B A Aeinie) 7 Ad 2R e AzmEdol

oo|NE o}7|EXE 7|Wto 2 &

dolHEE A felghw Hshe] AL Y= AWE
N AW, TAAA 5ol RofHm Aol Boj® A4 Ao e}

oJAES] L3 75 FAsn, T2 dolHES) W AEsu, A

F

o AN =

Aol HE FA 7% ICTS A3 zhEol &itat 3, & <Ayl A,
T FoF 22O AY T B2 ICT AulzddA 2853 s

FF Clo]HE g A dAHu gelM a7 FE JlsoVE
SHAIRE ElolEI7E o2 el #Abd #AEANA AH Ae, vield, F&
gl oqAEA Hgel EEHS HAHOR Aas F= o=
pi

<OH 15> 24F HolEElolx A gAEA AdS 9% HE

OJFHE Azl AAE HER
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Meta Knowledge

Work Space

Domain Knowledge

Goal Definition

Detachable Databases

KIA0ISI(] 23pajmouy|

F Y F Y
Y h 4 -
Rule Induction Agent Dynamic analysis Agent 2
: £
v g
Y 0
User Interface Agent =
1=
5
o g

Knowledge Use

<38l 15> 24t HIo[E{Ho]& &H HE[W0[ME ||

- Knowledge Management Agent: H©|E A &3 3|, 54 A2 F&. AA
A2 ZIRERL A Aol A7 A4, Z2A2 A, ARRALYE Y F3Eo|
e AAS 2Pz WHEZ 4749 A4 dEHS T A5 % 28
8.

- Rule induction agent: TJAFEZE FF3tal, £/t 1o WE 23S
OE oo]HEfA HAG

- Data filtering agent: -4Fg Uo]EjH|o] 2 Z}Zbol theto] 52 A FH <
tlolEjHlo] 27} B Fo] tlole HdolA LA HolHE
A dold 29, H A 32, A PSS AAAAFE 9T

- Dynamic Analysis Agent: Knowledge management agent®} <&
tlolg wholyd 2] e

- User interface agent: User®}2] QJAE|HHE A 2|3

Multidisciplinary User Requirement Analysis Tool: ZHl= T|ZQl THA|A o]

ofsl FARALS] 73, AREAF IEH0)| 2, HeA FHe HET Al=Ee MY

s17] Aol z2EERlc s Jfdstal odE 283517 917 7

LY

<
N
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-2 HEgY Wele= AulA AlFA, FLeAFe] FEo] gl Providere}
Usersl POl gle. o, ARw Aol AgdE slEE
Al djH o] Wol A

A8, 24, ¢4 87519 oY

=t
©

ol A4 e FARS 7HA AL TF

< THE31AL, User Nees Analysists ©] 2

THA gzl g 8 AR

2 & User Needs Analysis 53 & YENY

- <I9 11> #dst] A9 Al o] e #olo] &) g§lo]
RE olal] GARAE AAo|A 2o JEg e, Al d2iudd WY 7
< S=7(New Paradigm Map Domain)<= ©]3} TARAS] ZFA+e] 8 7H(User
Requirements)ol| @&} Q1 # o] 2 (Interface Domain)E iL2]3to{of

- A #HYgYd 9 -8-8(Content Development)> | ©] E]-X] 2] (Knowledge)-2] ]
(Meaning)E ©|al GAAIE = F38to]of

o

-

1o o o

Human
. T . Domain
e E\
.
/ / Response ™~
/ Requirements. P \
I Synthatic Baitter \\..
; f understanding
[ Analytical Analysis and
l Interpratation
Y Tramsactisnal Infrastructure /
\ Processing p Development

Requiremants Dﬂiﬂ Rﬂos.mﬂse

i L (Primany)
o i s H
Domain

[Z1: Cybercatography: Theory and Practice(ELSEVIER, 2005)]

Interface
Domain

<a&! 16> Map-User-Interface Z} 27

o Space-Time Data representation: ol <I¥17> H <FE6>9F o] FASE B
15 SRS 1Y wlo] AR B BrpAS 40 Holrbw Qe B3k
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Geographic questions Tasks

Elementary

What is there? 1. to recognize objects (external identification)
At a given place. what is there? 2. to identify objects (internal identification)
At a given place. ho much is there? 3. to estimate amounts

Where is that geographic object? 4. to locate an object

Intermediate

What is near that geographic object? 3. to poesition with respect to other objects
What is the distance to similar/other objects? 6. to define relative / absolute distance

Is that geographic object linked to other objects? 7. to encounter spatial linkages

Why is a geographic object there? 8. to explain a location

What is the spatial distribution of that object? 9. to find order, patterns or spatial anomalies

Where 1s the most / least? 10. to quantify spatial anomalies

Where are the limits of a spatial distribution? 11. to delimit a distribution

What comes in / what goes out? 12. to connect a region to the outside world
Temporal

Has that geographic object always been there? 13. to determine changes

Have the spatial distribution patterns changed? 14. to establish trends

Which spatial processes are taking place? 15. to detect processes

Overall

What are the influences from outside the region? 16. to contemplate spatial context

What relevant patterns are there? 17. to recapitulate the found patterns

Are there relationships between spatial patterns? 18. to discover correlations / dependencies / conflicts
Which factors cause the regional structure? 19. to structure the geographic information

Can different (sub-)regions be identified? 20. to regionalize

What are the region's geographic characteristics? ~ 21. to obtain insight into and overview of the region

- AR NS EHEE YHEE 7]1€2 Temporal DBMSS} 2o doJE 9] 3+ 7)j9]

L4024 FojA L 3. o]lHT A2 Snapshot data model 7]&olgtils
Bl

- F71F 2 "HelHE Afste 7"l olvAl 5 22E HelHolE
el HolHolE Ax AF WA A dA Tl A
HskA] g2 e HolHe S84 248 -+ A+
ojelo] AL LEEXA FWHAME, F HUF ARE olztErt AU

AlZtoletE7F o
ofzal @ WAL o]FA HEala 9, BAH A& (4, COSIT:
International Conference on Spatial Information Theory), =7} A2 2]
T2 AE(F+HY CHOROCHRONOS project, NCGIA Varenius Project)s <

4 32 Weto] B4 F9
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%ol A WO Z A Space-Time ontology, Space-Time database model,
Inexactness and scaling, AF-8-AF QIE]H o] 2 9 query optimization, indexing &
o] thFojxof g

o Space-Time <& ZX]

- I AR A, AIET JIEPAH 5 AW 2 53 3FY NE
2z A ZE Tt or &

- Aol AR, AR, dFAINAAAARE, AR A7 AIZE, Valid
time), A&-0]4F Mg}, £7], thAl gl 5o el o3 dedS
zkal dlolE{ o] 2~ FHo A Aol Eofof gt

- dAY 7ol 8 THHo|ga W, FF Ve 8 FHIY
3E 88 S ZEE Generic 3 TS FHIF #dolgt & F U+

o Space-Time database model X 1]

- dlojEH o] 2~ okl A= ol FAA L #HHT ATV ALSHIL i, HT
o ToT #°F 85 A=

- @A DBMS= °j4t W3E F&tAN, A5 ¥st= AFE o4t W
A FAT 5 arel gl R E A Be wsrE 9544

- o] AYAY HIte I A wskel AA Y o] Alte] whet
B, RAAA WststE 5 F 7HAY S

- A AU AAE Ho=E Hi @A w2 S8 EFACE,
Moving object database)o] ZWEHIL flou FF FA] EFAHo] #x
olg} & + U+

- AAe] WMEYdS 7]k ‘Visual change description language’ &
Space-Time E|o]E|H]o] 2ol T3 Ao o] 7|&=2 WAL F+ US

o Inexactness 2 Scaling T]-§- 7|&

- AR A JAEFA o4k Fo = HolHle EARQ RAEgA Y=
T gle. o]& 7]® 2 F Fuziness?} uncertainty 2 EF3E.

- 3 AAE AZE FolA = Fuzzyd. MAUP(Modifiable Area Unit Problem)
= o7l &3k olgd Al W &£FA4 Ve I 2o

o Inexactness 2 Scaling -8 7|=#¥d X Qg Vs

- Space-Time X3 9| o|&7|vF AT
- EWE % B ARG 45T BAY HY 9T
/e Aol us A%
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-85 ARE G R A gl gs e

o Linked Geospatial Data
- Web 2002 AR8AF Ait BRIL FTlebAA e BAE dAdske 7ol

A

EAE FAEE sy YHHolEE 9438114} Linked Dataol] thal Eso]
A3 E AL (el FA 9 HolHEC] Y 7t ZEEZS JHIORE A4S

2 A=l vk P ) BAE AREA W AN, sk 2

HolElE ARl obd AHFEZF AEAl AT o =S she 7' 7HkE

o8 $i: Data Webo|2ll = 3§

- A T oM 24 84 stelA 3 S8& w7l flEl 2e3t
TE2 Ho]EE Linked Data® 323} &-8-3tojof &+

- AFEZE AHAE HolEE olslE & =R ] fd s 7Nk Ve=
AAY FEe8dd RERA AFe] e s ZINE Ve EE2 ™
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o Dedicated WHIA]E 2]

Garmin, "Dedicated Navigator" <http://www.garmin.com>
TomTom, "Dedicated Navigator" <http:/www.tomtom.com>

iNAVI, "INAVI Navigation System" <http://www.inavi.com>

o 2UtEZ YH|AolE <} =2

Waze, "Smartphone App for Navigator" <https://www.waze.com>

Navfree, "Free GPS Navigation for Android Smartphone" <http://
navfree.android.informer.com>

Skobbler, "Smartphone App for GPS Navigation and Maps" <http://
www.skobbler.com/apps/navigation/android>
Tmap, "SKT Smartphone Navigator" <http://www.tmap.co.kr/tmap2>
TOMTOM <http://tomtom.com>
TrOASIS <http://www.its.go.kr/opGuide/troasis.jsp>
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Ford, Lester Randolph, and Delbert R. Fulkerson. A simple algorithm for
finding maximal network flows and an application to the Hitchcock problem.
Rand Corporation, 1955

J. Y. Yen, "Finding the K Shortest Loopless Paths in a Network,"
Management Science, vol. 17, no. 11, pp. 712-716, Jul. 1971

A. Polus, "A Study of Travel Time and Reliability on Arterial Routes,"
Transportation, vol. 8, no. 2, pp. 141-151, Jun. 1979

T. Camp, J. Boleng, and V. Davies, "A Survey of Mobility Models for Ad
Hoc Network Research,” Wireless Communications and Mobility Computing
(WCMC): Special Issue on Mobile Ad Hoc Networking: Research, Trends and
Applications, vol. 2, pp. 483-502, Aug. 2002

F. Bai, N. Sadagopan, and A. Helmy, "IMPORTANT: A framework to

systematically analyze the Impact of Mobility on Performance of RouTing
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Y. Ding, C. Wang, and L. Xiao, "A Static-Node Assisted Adaptive Routing
Protocol in Vehicular Networks," in VANET. ACM, Sep. 2007

Minju Cho, Jun Hwang, Richard Paik, Inhwa Choi, Jinhyung Kim (2008).
"Scheduler for Traffic Message based on TPEG," Conference Proceedings of
Korean Society For Internet Information, 9(1), pp. 5-9, May. 2008

Ahmed Elkhodary, Naeem Esfahani, and Sam Malek. "FUSION: a framework
for engineering self-tuning self-adaptive software systems". In Proceedings of
the eighteenth ACM SIGSOFT international symposium on Foundations of
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George Dimitrakopoulos and Panagiotis Demestichas, "Intelligent Transportation
Systems based on Cognitive Networking Principles,” IEEE Vehicular
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J. Jeong, S. Guo, Y. Gu, T. He, and D. Du, "Trajectory-Based Data
Forwarding for Light-Traffic Vehicular Ad-Hoc Networks," IEEE Transactions
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J. Jeong, S. Guo, Y. Gu, T. He, and D. Du, "Trajectory-Based Statisti- cal
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Jaehoon Jeong, Tian He and David Du, "TMA: Trajectory-based Multi-
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7} 1SO TC 211 (Geographic Information and Geometics) 33}

o ISO/TC211 /&

- ISO/TC211E #YS FHAR Hoko]l A FTE37| T2 SOOI A

19943 69 T4

(B A1TE A2 BR A4S, A2 Kol FUAR £1, A7, 24,

Y, AF 5= A% =7, 8 3 MElE 58 A 5 e BEE
At MAshs HEe Fe
- A5 Rl bed A3 327 =3 FaId 305 oE FAH

A=
o ISO/TC211 %A
- 1SO/TC211& &% ZHAF "ol ZAPYEIH(WG : Working Group) 2}
THEE T4

- EES Agle] o AR AAE AYRIL Asty Bad =
Aele 9lal Aze AUEHE VEE 5 EES A9 1Y A

weh 22 A2y

- d8A 10719 WGl FAERN S H, dAl WG4, WG6, WG7, WG9, WG109]

205 BF F9Y

- oo U3

g3} EE FaF BAA Foo] LY =Y

[eX¥ex]
A3l Z2IHLSFEIHPMG), HZHFAZETH(AGS), ISO/TC211/0GC Joint

Advisory Group(JAG)s 5 ##E=°] U=

r—ClHIITI‘IH‘J
Ol Ostimnsen
gecretary
Bl Q’F'I'P'r"u,
Nurvia

WG 7
rioden Borretrek ) Douglas O Erlen Antony Cooper 051 Hong
Mory.ay, Canada Soutlt Africa USA Korén

Geospatial Imagery Information information  Ubiquitous
services communities management Public Access
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IS 19101 F=x==9& HF3t] IS 19106 A FTA

A 2710k & a3 2ol of 5001 Foll ol &
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BEHD #EY e

1SO 6709 Sta?ndard representatlon- of Iqtltude, Ipngltude and 1983
altitude  for geographic point locations

ISO 19101 Geographic information - Reference model 2002

1SO/TS 19101-2 Geographic information - Reference model - Part 2: 2008
Imagery

ISO/TS 19103 Geographic information - Conceptual Schema Language | 2005

ISO/TS 19104 Geographic information -  Terminology 2008

ISO 19105 Geographic information - Conformance and testing 2000

ISO 19106 Geographic information - Profiles 2004

ISO 19107 Geographic information - Spatial schema 2003

ISO 19108 Geographic information - Temporal schema 2002

1SO 19109 Geographic information - Rules  for application 2005
schema

1SO 19110 Geograph|c information - Methodology for feature 2005
cataloguing

1SO 19111 Geogr.aphlc information - Spatial referencing by 2007
coordinates

1SO 19111-2 Geogr.aph|c information - Spatlal referencmg. by 2009
coordinates - Part 2: Extension for parametric value

SO 19112 Geograph.|c .|nforr71.at|on - Spatial  referencing by 2003
geographic identifiers

ISO 19113 Geographic information - Quality  principles 2002

SO 19114 Geographic information - Quality  evaluation 2003
procedures

ISO 19115 Geographic information - Metadata 2003

1SO 19115-2 Geographm information - Part 2: Extensions for imagery 2009
and gridded data

ISO 19116 Geographic information - Positioning services 2004

ISO 19117 Geographic information - Portrayal 2005

ISO 19118 Geographic information - Encoding 2005

ISO 19119 Geographic information - Services 2005
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BEHD BEY He
ISO/TR 19120 Geographic information - Functional standards 2001
ISO/TR 19121 Geographic information - Imagery and gridded data 2000
1SO/TR 19122 Geographlc information - Qualifications and 2004
Certification of personnel

15019123 Geographic mformatlo.n - Schema for coverage 2005
geometry and functions

1SO 19125-1 Geographic mformatlon - Simple feature access - Part 2004
1: Common architecture

SO 19125-2 Geograph|c. information - Simple feature access - Part 2004
2: SQL option

SO 19126 Geographlc information - Feature concept dictionaries 2009
and registers

1SO/TS 19127 Geographic information -  Geodetic codes and 2005
parameters

ISO 19128 Geographic information - Web map server interface 2005

1SO/TS 19129 Geographic information - Imagery, gridded and
coverage data framework 2009

ISO 19131 Geographic information - Data product specifications 2007

1SO 19132 Geographic information -  Location-based services - 2007
Reference model

1SO 19133 Geograph|c mforrna’ulon - Location based services - 2005
tracking and navigation

SO 19134 Geographlc mformatlon - chatlgn based services - 2007
Multimodal routing and navigation

1SO 19135 Gquraphm information -  Procedures for item 2005
registration

1SO 19136 Geographic information -  Geography Markup 2007
Language

1SO 19137 Geographic information - Core profile of the spatial 2007
schema

ISO/TS 19138 Geographic information - Data quality measures 2006

1SO/TS 19139 Geographm !nformatlon - Metadata - XML schema 2007
implementation

ISO 19141 Geographic information - Schema  for moving features | 2008

1SO 19144-1 Geographic information - Classification Systems - Part 2009

1: Classification system structure
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Feol B3R A (AEd TR 4 B Blsh] wEel 54l
o] EetAg T A
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2o IZAMMHE AMRE7] W&o TCP, HTTP 5<& AL & U

o °|& S&H37] 913 IETFY =82 Al JFI1FSS Sl AlESH
o] 1% 1% 6LowPAN (IPv6 Low-power Wireless Personal Area Networks),
ROLL (Routing over Low-power Lossy networks), CoRE (Constrained RESTful
Environment) %

o 6LoOWPAN $ZI1F& B3 AT HE oA IPve AlTS AAste=
6LoOWPAN -8 A o|28M ZREZFS FF3}81 AUS

o ROLL §1AI15FE A" &AM 52 7Hed Pvo o8 Z2EIS
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Application
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= Proxy B
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CofP REST

CofF Transactions
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<El 59> CoAP ZEEZE EEEX|2} AEFX
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o WztA HTTPS}F Z©] Request/Reply AH]Z2 ®FAIQl RESTS FHElZ AlA
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Service), Hl°|H &%/Fd &g AH|2 (Data Registration /Quality Assurance

service) 9 AlBl2 FEFE /I Fo A&

Geographic Information Services

1 I 1 1

Open Interfaces

Ubiquitous Public Access

Seambess Context- Semsor Cloud
Mability Awareness Metwark Computing

Ubiquitous Computing Infrastructure
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