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< SUMMARY >

Purpose &
Contents

O Purpose

This project aims at utilizing and commercializing of V-World through
Improvement of geospatial open platform technology, geospatial data
processing technology, and policy/legislation support; and building an
industrial ecosystem and economical infrastructure through enhancing V-Wor Id

O Contents

- Improvement of geospatial information open platform architecture and
sof twares

- Development of platform data acquisition technology

- Development of platform data processing technology

- Development of User Participation Spatial information analysis and
prediction technology

- Development of User Participation Spatial Information Generation and
Update Technology

- Development of Hybrid Spatial Information DB Model

- Development of Hyper image-based index analysis module

- Development of advanced technology for ultra-spectral imaging based on
open platform

- Development of spatial information data quality acquisition technology

Results

O A study on improved geospatial information open platform HW/SW
architecture

O Completion of next-generation V-World architecture

O Improvement of geospatial information platform softwares based on
next-generation Web standard

O Development of platform data acquisition technology

O Development of platform data processing technology Generation Algorithm

O Development of User Participation Spatial information analysis and
prediction technology

O Development of User Participation Spatial Information Generation and
Update Technology

O Development of Hybrid Spatial Information DB Model

O Development of Hyper image-based index analysis module

O Development of advanced technology for hyperspectral imaging based on open
platform

O Development of spatial information data quality acquisition technology

O Assurance of application support system of the spatial information open
platform

O Assurance of education support system of the spatial information open
platform

O Study of application solution of the global marketing strategy

O Application solution of converging-type and package-type exporting item

O Application solution of technological support system for the V-World-based
global spatial information

O Preparation of solution to establish the foundation for connection between
public platform and V-World platform

O Establishment of road map for the direction of future V-World policy

O Establishment of solution of acceleration of the future V-World technology
and long-term road map

O Assurance of support system for expansion of the future spatial
information open platform to developing countries




Expected
Contribution

O Developed outcome will be actually applied to spatial open platform
through the cooperation with the spatial open platform service project,
especially from the early stage of research

O Examining and verifying the developed product before application to
spatial open platform, it is expected to successfully put to practical use to
public service.

O New business models are expected to be created through expanding service
areas to various fields including environment, disaster management, criminal
investigation, welfare.

O Resulted technologies about spatial open platform services, based on
state-of-the-art ICT and standards, can be exported to international market
with the related organizations cooperated.

O The result of the research will be used in finding the future R& demand
in the field of spatial information

Keywords
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Find open data

Find data published by central government, local
authorities and public bodies to help you build products
and services

Business and economy
Small businesses, industy,
imports, exports and trade

Crime and justice
Courts, police, prison, offenders
borders and immigration

Defence
Anmed forces, heallh and safety,
search and rescue

Education
Students, training, qualifications
and the National Curriculum

Environment
Weatlier, flooding, rivers, air
quality, geology and agriculture

Government
Stafl numbors and pay, local
counciliors and department
business plans

Government spending
Includes all payrments by
government departments over
£25,000

Health
Includes smoking. drugs, alcohol,
medicine performance and
hospitals

Mapping

Addresses, boundaries, land
ownership, aerial photographs,
seabed and land terrain

Society.
Employment, benefits, houschold
finances, poverty and population

Towns and cities

Includes housing, urban planning
leisure, waste and energy.
consumption

Transport
Airports, roads, freiaht, electric
vehicles, parking, buses and
footpaths
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U subscription.release();

II' subscribe('location’, function(msg) {
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13 subscription. ranev();

1 else

1 subscription, release();
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- FHE MHIAMWMS, WFS)E 250 =X EF=2I
Aoz Mu|A

OGC ZZEX|T lEm oA

- FHE ABl22l BT DBAHOIAS BZHEl M5 2D WASA B{olA 2]
WMSA{E| 2] ofolx| BC{E 2 WFSAMu|2o| slefmel 4N HSof ofe

e =
EoRTACly
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Ch. [AZXIE A-3] HI/NW Z=Fol| e ds i ST &el
O 3 E2o[EE ALH S ASHE & dsE42 S5t0] AHY(SIESO, HWEKZ S)ol A
z=Hg B0 Mss HMslr| st odTs 3
O & Eo[gE= Hdsefde e A2 (HI/NW) M=F ghet
AL 8SSE A0 HW/NW =7 giot
— ' X 21 "rot
o M= el ) | o MRS _ )
1o ZHHE ZFT H3
© 3D WAS Ajt2] F2 6Ll = 4CH2] MEMORY AFS-E0 —?‘T, e = =1 g'i-P [WAS;EHO[;
s o i el . 578 WEB gga 4 E! 2;ﬁxfaUAsg1CH o
*MHje AL220] A A - : | =
| Poral | 2 4/A2 ]
WAS | 2D 3] 4| A1, Load Balancing 3 |
20 6. B2
v NMON 27 24 % 2213 ‘455 HS S5 WEBAMH{O]|
HI5H WASA{E{o]] 551 HZHY 20l ¢ 704 SIHME ZFTPMC+AH 2 71F)
@ Portal. 2D WEB AMHZ Portal, 2D WAS AHZ 0]2150] e ZH= e
yseis me = sen L 2R . e
| Portal | 733,034, 1466068 A 100%
' WAS | 2D 467,430 2,264,011 A 384%
NV 30 2,804,580 3,874,260 A38%
=18 | / b
o 14 22| 9% HFS=2 2D WAS AH{2] 234 (Load - it 2.005044] 7504339 » 0%
Balancing) S22 H5REA EQ * ZHWAS M| Z710f tf2} WAS(IEUS) 24, 2D GISHIZ! 14,
3D 24 IOl EE
<3 3-1> 20lYE HSBALS 2I8h RRRI(HW/NW) MEZ ghet

O 2D WAS2| L4 A9|x|el 2= HMEy =A si&

- F Aol 45 5HES Sofl 2D WASS| L4 A9x|e| 2E W YO YHUHLE XSS e AE
olstiend, M8 xds sofl ol 2ME sidste ATt 22X 2D WASS| TPMCZF A S7ter =
UAS A2z T

- 2 WHYOo| YHHoZE FZZIsto] & 3042 2D WASE ZF ALEE mfo TPMCE Al&tstol EH &
A 1cHel 2D WASEHS AtEStE &fefof TPMCECE 2F 2.2 ~ 3.78) 7t& B7tstes A2 EHEtE

O PortalZl 2D WEB MH{E WASZ M2t

- obdXel WeB A{w{oll gl WASet DB AMH{of F3t7t Aot e & & UA2N &E 2ZEQ09
£l B[ 80| FIHo=2 wWilsictes ZH I UK, IFZR WEB MH{E WASE MM b A ¢l
Mu|ATF IS Aoz J|UE

- SE Alzholls 2 g2 o[xn #Xeh, 2t M XAEES| TPMCE 7|E22 M ARIEES MEF
SRS meol HalsE of Falf 2™, 2D WASS| == YWy EME 2T &efollM, Portal WEB A{Hq
2t S WASZ, 2D WEB MH{ 1CHE WASEZ, 3D WEB At 2CHE WASZ =HstuE o T TPMC= <F
920% & SatE A=z ofE Jise

- ®Zf WEB ME{o| At@l ALSEO| 0 M{FER HEHO|ZZE WEB A2 TPMC7t ZHaStHEE, ofF
Hel ME|AE Maste ol 3 AXEE A ¢2E Aol2tn ek
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[AO-I AL o =< o o =
O EOo|#E= A|AHIS 2XF AISHHE &4

- WEBMHE{S] MH|A B2 A

=1 o A
= 2 T

ZE Ml MH[A(NMON) 23 24

7= Afdrd s
- WEBAMB{(Portal 6CH, 2D 4§, 3D 6CH) 21
+82 1xH(20144) 2xH2015H) =ts
AlSE = HOIE{ M & & 282.02 GB 763.90 GB 173%
HA| 7 —
=4 2o HER3A jd= 84 Mbps 190 Mbps 126%
(2015.02.01. BFEAF = 94,329 H 132,942 A 41%
L A o sk >4 X %
2015.02.14.) M= 2=(Open APl ZE&) 28,214,977 A 34,260.678 21 21%
- HY AEAZ AT HE(FL2 AL 50% F=F)
- H&5d2 A9 59 ol Open APIE S5t I&H =2 T ¢
- B E AB{(274]) NMONZ2
T& CPU(%) Memory (%) H|
Portal 0.74 32.72
M 23 WEB 2D 1.08 6.67
24 23} 3D 0.13 13.39
(2015.01.01. Portal 10.98 69.64
_ WAS 2D 5.21 46.26
3D 2.40 75.74
2015.02.28.
) DB 8.54 60.39
- B E MB{9 CPUELCI Memory AFSEO| =2
- 3D WAS?S| A<= 60 & 4ti2| Memory AFZE0| 80% OlAts 7|5
O EOo|E€E AAHe MsEH Z1f - MU|AYE MS5F5H(2015.3.20(3) ~ 3.21(E)
- M5=7F & @ Portal AH|[A, 2D A{H|A 3D AfH|A" FHZ0| 7t& &2 AH¢| 5078 URL
= "o TPS Ha SEAIZE SA|ALE AL A ALBE
Portal AMH|A 1,510.5 A 252.6 ms 240 H
2D MH|A 12.6 26,592.6 ms 240 9 2D WAS 95% 0|4t
3D MH|A 2,093.6 & 184.9 ms 300 E oAt
- 2D X|= WMS/WFS MH|AS| Z< W TPS12.6, WaSEHA|IZL 2622 2| M=
- 2D WASME{e| ZEEWE AO| O|FOX[X| &1 US
O EO|EE Al2Ho MsSEX™ Zu - A AIAHES OMCZE Ms5EX(2015.3.27(F)
3.28(E))
- M5 ALEIR @ AM(EYY) > dHH 222 0o|F > X HAb 1 AHAE =l > 24t
B AR = 22l > FHE(XEL) 2ol > SH(SAX7F &) =3
Hd TPS Peak TPS o SEAIZ SAIALE R} H| D
1,816 4 2,136 A 335.3 ms 600 ™
- Portal, 2D WEB AMH{E M 2|st =& AMH{2| Memory AFZE0| 90%0 =&t

- 2D WASAMb{e| 2=

Aol O|FOIXIX| &2 UAS
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of, [MTX|:E A-5] MH|A SEEE M
O M5 zlot 77k JiMe 9leh wob o
- Vector Tile MH|A M5 24 : Vector Tile SWE 7HE5H0] E|AEH| =0 HE5H0{ WMS AlH|A2f
°f Ms Hl &4
- CDN(Contents Delivery Network) MH|A MZM ZHE : HAEH =0 CDN MH|A BHAZ FH5H04
ME Mz M52 &4
O Vector Ef MM HAZ Z1|
- HIAE O[o|ef : 2F 9002t 712 g 2jlo[of + 2F 3780TH1 ME 2l 0[0f
- Vector Bt ME Z3 "W TPS 7|= 6.581, W SEAIZL 7|F 4.5 M5 &4
. SAALEAR = 1 3009 SAALEA = 0 1,750H
= Vector Tile WMS Vector Tile WMS
o TPS(AH) 446 1 64.0 352.7 61/9
g SEAIZHmMSs) 651.4 4,160.7 3,241.7 9,287.9
BATPS B S22 M7ZHms)
S0 445, 10.000 5.287.57
i 352.7 8,000
::na 5000 216075 S50
200
100 s ol.s 0 65145
o - 0 [ ]
200%-vecormile  3008-WMS 750%-VecorTie 1.750F-WMs 300%-vectorMile  300F-WMS TJ50E-VemorTile  1.7508-WMS
O ODN Mul2 =8N HE A
- nGrinder& 0|335t09 CDN Mg ™Mul Zof Cfs SAIASAE £= 160", 1,280H, 1,920 7|=2 =2

25 gy

- CDN MH|A2o| Mg At @ TPSet o SEAIZF2 o olak Ms50| Sat=l= WS &ele. ol
2ol#€E= Mu|20| CDN AMH|A X2 E4Xo|2f Bt
- 3D MH|A - SAIALEAL 1 1,920H
EF% %E’ TPS %E‘ %IL_EILAI?_I- 30,000 22133 23441 21657
CDN 20,000 WO]@
2,526 21 128 ms 10000 I 117 I 2555 I 2526
58 M : -
CDN CONRU ORGRU | CONRU CRGRU | CDNRU  QRGRU
21 ,657 7._-I 39 ms Casel User 160 Cas=2 Uzar 1280 Cased Uzer 1820
Hg &
- FH Z(WMS/WFS) Ad|A
B Yo TPS | o SEAZH| 150 1188 1365 (- e
10
CDN o N
61 A 57,514 ms 500 32 58 &
M2 AN
1O = 1]
CDN CONRU ORGRU CONRU ORGRU CONRU CORGRU
7
Me s 1,390 a 924 ms Casel User 160 Cased User 1280 Case3 User 1920
1o T
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MIOX|E A-6] 3k} Al2eE 2 Ms =X ZHda 24
O Bol€E A|AH|Io| 3k} ALREE 24

- WEBME{ S| MH|A 21 24 2 BE M2 ME[A(NMON) 21 248 =3
T& A8 e
- WEBA{B{(Portal 6C, 2D 4C{f, 3D 6CH) 21
o= 1X}H(2014.05) 2X}(2015.02) 3%xH(2015.09)
2353}

:PO g HO|E{ M & & 282.02 GB 763.90 GB 897.29 GB
=4 & HES T o= 84 Mb 190 Mb 193 Mo
(2015.09.01. ~ — e = = =
2015.09.30.) HIE X 5= 94,329 & 132,942 & 123,098 H

&= $=(0Open APl =Z8t) | 28,214,977 A | 34,260.678 24 | 32,570.309 21
- E0|¥ = AlO|Eol| 2 0| 80%0|At, Open APIS S8t & X&H™ &7}
- BE Mu{(274]) NMONZ1
au CPU(%) Memory (%)
= 20154 28 2015 9¥ 20154 2 20154 9¥
Por tal 0.74 0.30 32.72 32.33
MHElA 23 WEB 2D 1.08 0.02 6.67 9.50
2 Zo} 3D 0.13 0.14 13.39 21.10
(20150901 — Por tal 1098 1877 6964 6890
2015.09.30.) WAS 2D 5.21 4.97 46 .26 50.08
3D 2.40 2.55 75.74 77.18
DB 8.54 10.16 60.39 37.05
- 3D WAS2S| Z<% Memory AIE0| 70% O|At
- Portal MB#{2] A< Memory AI2E0| 70%0| 4t

— o —
- PinPoint= O{E2|AHoM Ms =X TF2 NHNOIAM 2015 1”0l 37| AZEQOZ HlZSIFS
0, ol LHE AlAEIS| ZEof EM 2 Mz ZHMA AFSEDI US
- PinPoint Ms&4 Z31}
o E4ZA3
- 3D WAS MHe| A2 SEAIZH0] ZI @EES MHEM H0|2€E= Plug-in
2 cl2RCS3tE R2O| fEES AXED US
3D WAS AftH
- Ho|™¥E A|AH0| M= Al oict 2F 17.8Mboll s{ESHE Plug-in Ztd g C}
e=zE gt 9lond o|= 20154 9¥ 1Y 7|=2 =2 oF 392GRo| 3l &tat
- 2D WAS Mo A< 2D GISAUZI Sl WMS/WFS QA Al ofj £ ZI SEA|
2 7188t Us
- Ho|¥ELE OjREo x|ZAMH|AC 2D HIFX|IZLl 3D X|Z= TMS(Tile
Map Service)ZAlo 2 AMH|A= Tile EH 2| O|O|X|E D|2| MM F=
Gao2 AMH|A M52 RSB HAFI|I wHE IPYRE A
2D Was My | ooo= MBS ot | ° |
ASH7|0l= HMESHA| &2 dhalel
- BOo|¥EoAM s ASXAEE, I E2YH FAL Zo| 23 ZZIHE
ol AAMFV|I7F W2 sHHEe A2 TMS MH|ATL ofd ALSXie]
Ho| wrder o olct DBMSOIAM ZHAHSt0] X[ & HEHE S M Sst=
WMS/WFS MHE|AE AEHSID US
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2. XMt 2o|E= AA”R ofF|ElX F4(B)

7h [MOX|E B-1] FUH 24
O 2 dd7ollME g2l 23t 7|4 EM2 51D 0|5 Sof LEZUE A2l FHD
2| & flet 7|8t 7|=2 Fstuk g
O QEZYE 3otd 24 A
3 - Tier WEB MH|A X
- |DC MSste HE st aet
- 8t 2| 7t DR(Disaster Relief) 22 =Ly =
HEYD 2 st
-HIEHZ 22 16(Y 2 107Mbps)
-4 HsenL E YT waiso R (2 0l FED
| 2ot oF
HW 2! Zof 2+2|
- ALA|ZHEOY mfef OHE - E2f =X E7Hs
- MAIZH 2UER AlAH T
SW 2 oj=2/3|0]M HEzEtE M
- HE2IAH|0]4 2| Hoil A2 Eof T BETHs
- MHIA QF0| CiEt oz WM 7Hs M =S
=]
DB Y Storage(SAN) Zal U et
DB O|&8 % HA M
* SAN Raid 12} 5 &3l AMR, AQ|X| 0|53t
- 22|01 djo|F #ed ot - pR 2R
<38 3-2> LESUSE FAH 24
- AAIZE 2LE{- AJAE BXfZ2 AAHE HW, SW, Applicationoll CH$H MA|ZF 815 moto| E7f5t
- o|of izt Zhof M Al ZZE o 30| O|FO{X[X| Z5to{ Fof AlZt TRl o2 F0| US
- Md|of| tfst status et EIt2 FH| 2EEE & £ QU=
- AAZE MH|A ALS §Eh meto| =[X| 2ot MH|A EZF Fof g & = 8s
- SAEESA B Al HEHZ A meto| =X ot HERT MAo| st 2HXEIL els
- o{Ee/AH ol 2HollAel Zoff Echo| o2, Zof 2 Al =X|of 2 AlZHo| &R EF
- LEEYE A E feliMe et 22 EME TES S6f dES Tetsto] e 2Es
JIEC2 S T&, teluker ofE | Yae ME, 2o ¥ 2t HXE ol &
O 2 A7 M E Eol &5 |2 Z2MAE olEstn AX}f cielz2 Zop oot af |
et MY E Soll XEHMol gz E FAsto] A|AE obY st I MH|A s A2 Ty
g+ US
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X E B-2] z[Me| of7|HXN THES flE &V|s H &4

Aol M= ZHAasE, CDN(Contents Delivery Network), Z22{AE 2 (Clustering) S 2l
=2 BAMSto] QLEZEHES| Xl MH|A HI0| Jhssh Aol ofF|El A A gkot
MAlsta A gt

T ATrd W
— CDN(Contents Delivery Network) AMH|A= 7|&=2 HEQT Fxof Mulel H
4 glol el =o| FHY 7|&2 ol8sto] W EKIZte ERfE g sriyoz
A Hol oPE Xl MHIAE XEHOZE ME ste AMH[Aagl

X ZH(Caching) st

=
=
SEstE 7|z

- FEXFQP J7te 2ol f|x|st Cache Serverol allE ZHEI =
ZAHl= @& A| Origin ServerZt obd Cache Serverol| A

CDN = S ; — f—
A-|I:||ﬁ -l*l - - —
i J = el

WEB Origin Server Cache Farm Content End User

- QESYES melMu|Ael mY Jgh ZE X Mu|A(D HiEX L, D Mu| )
o CDN A{H|AE XME3l0 2D ARt 3D MH|A Al HERZT 7+ ElEE
HAA7 X = HolHe ChRERE £ E SXS| TFRAZAZN MH|A M52

I:AI-A|%I =~ Ql2 oz 7||;HE|

T M= A

ook

o
- Jtetste AFH 2laAo FASE U= FHest 202, ‘E2Hel AFH
2lAaAo| EXS CIE AAH 28 Z203 | XZE AEXIE0| 2[4AA94 AT
35t WA C2RH ZFE= V|2 oot
7hakst -3 QLEEUE AMBHE CPU A E0| 10% olui &l
- Mo REAYES E8XM=2 ALEStA, olo wE FIF £ ¥ 29 HES
HUsto] LEZEHEZ AAH 282 5842 A =0l § RAESH E=
HES e = U Jtakst 7189 T8 M3 AHEE
- 2HAEZ0|Z E2[HoZ ZtZH T2 o8] el AMB{E siute| AFE A|AE
I LS St e 2M, IMso| ALk ZHo|Lt HiAe ZHEES &0t
Moz xalsty| 9t 7|e2 AFE2XISo A TIF2A (HA:High Availability)2l
MHIAE HM3stes 7|ls8 2
2 Ae 2l - 28AH FAHAR2 Dds9 YUFE iAoz XMHelE2 28 =z/Hel MYy
s c o7t L stHete S AH FAHS=2 Fol CtE MHIF MH[AE Cfal =3
5t01 Mu|Aol JIEME HEE
- 282HY 78 QLEEAUFA X510 ALSA Fol| it MH 2+ F5t&2
fhop EX AMu] FOi Al A ME{ollA2] MH[A M E S8t 1734 =ET}
I O s}
=40
- 2HEQ QLEEHE AlAHS ZHEHIX O0[He| A7|= 3k ~ 5Mb A7
o| mlEo0| T A|AHE & Z= 3 JHolA A= 2F 7 JHof =&
- QEEEEO| File Access Z|2te| X|EAMH|ATL T Mu|Aadg ZiotstH AEE|
A EZ|X| Xle| Ms0o] MA AMd|aof o|xl= &0l At = F= US

- All Flash 2E2|X|= HDD Z|gte|Ect 1008 ol &t #E SEAIZHE A=t

- ofEZ2l7AHolM JFY 8lol 7|&E AEEX|E All Flash 2E2|X[2 HIHRH C{AF
/02| SEHEEZE EJ|Hoz thEAMZAezZM 458 Sust Al = U
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=3

[MI}X|F B-3] AtMICH EO|KE ofF|ElX ETQ! dtot

O AHMth 20|EE olF|EA Fddeket

- BB QEEYEC Kol MulAvl TUS J|HOR s UEYIMEAAS ZokstH, CON
A Telstol WETS BAS S8 MSaaol I

- me Jluk BEIE Mu|A(2D SHZERIE, D ME|A)ol CON AEIAE H8sto 20 sHZAIZ et 3D
Hl2 Al UESD 2 ET S ZAAH AT Holso] OR2RE 58 HX3| CHEAIZORZM
B2 M52 BAAIZ & U2 HSE JIYE

- M| JHMBHE M B5tof AMulel At BBEE 0|1 AIBA EX S RAM| REMel 422
gt obEEQl Afu|A HZo| W

TMsE A= AMe{el X ALEE(CPU, MEMORY)S ZUHZ & Aot £9]

- 7t Melel RERUS EBMOE ABSID, oo WE £yt ol U 2% H/8S UM
SsD Ys QESUE AAY 280 SFM2 37 Holk S RAlEH == 882 MY
& e Jhyst Tlzel T NI AT

- ZejAEY 7|22 S50 Aol FOJAIE Faildverst 7HS3IE=E A5l nItA T
Il O sh
=-+0

S
g EUIHoR chEAMNZoRM ofE2AH0ld 458 SHat AME 5 g, £8, 2E2(X]

E2|X|e] Z2 &A All Flash AEZ|XE =&
| m—

-4 =1 =
M £FMH8 M3sto] oAl Wi 2 S7HAH LH0| 2set

WEB M¥{ 73t 74
|
ore tCome ore CDN Farm
60GE 3668 36GB FAE Haad
0 Foral Fartal 4o/ ACore/
Lsz Webs | | Web6 | | 28CE his e 10/50 iz
D] [ wwes | [ 20went - NS
m |FnrtaiWehl Portal Web3
| portalweb2 | | Portalwens "
II . =i R H
T ) KT
/ | 1Giga%

WAS AH 7H4ss} 248

HeAE R BRI

2Core/ 2Core! 2Core/ HRA

128GR 128GB B5GE ACore!
T e .

2Dwas) | | 2Dwas2

Fortal Forta '
L wast was? Dvas3 m

<38 3-3> XMt EolE= o7 |HX T4
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2t

[

0Z

X3 B-4] HV &d& H|u

O &2 A70M= HAEH EHAM 35 Oo|Ake] HW 2 WEB/WAS OfEZ2|AH Ol Swe| MsS HlW
Safsto] QEZeZo| obExel MulA HBo| JHs3t Mol oI A PAES A
staf &t

O 3Z HW(Linux, Mid-Range, High-Range) MdsH|&E st &4 +M

72 CI=T Atet
- 2.67GHz*12Cores
Linux IBM 3650M3
- 16GB Memory
- 3.0GHz*2Cores
Mid Range IBM P720
- 12GB Memory
- 3.3GHz*2Cores
High Range IBM P750
- 12GB Memory
O 3% HW(Linux, Mid-Range, High-Range) MsH|uw Z 1}

- TPS, SEAIZIT 287 A% J|xzoz MESISto] EH X HM=z TPS 7|=22 =M Mid-Range2
ME{Z7} J1& 25t M52 EFH 204 Linux AH, High-Rangeg AlH{ =AM ¢
- Mid-Range2 MHB{2| M=S 10022 %= mf ZF HWE TPS M=
&= Linux A Mid—Range=2& AlH{ High—-Rangeg& At
3D 2= 99 (3,344.52) 100 (3,377.16) 87 (2,927.24)
2D 2 E 97 (3,250.56) 100 (3,348.80) 97 (3,232.84)
- F g2 S2gAZE 7222 EH olEJX| 2 Mid-Range2 AlH{7t 71 45 M52 E3ond

High-Rangeg AMH{, Linux M8 =22 L|EIL

- Mid-Range2 Ao M52 10022 B2 mf 2t =g S|zt M s
sh= Linux A{Hq Mid—Rangem A H{ High—-Rangeg A{H{
3D 2= 87 (0.59s) 100 (0.51s) 77 (0.66s)
2D 2= 83 (0.66s) 100 (0.55s) 118 (0.46s)

- M| Aelnt QEZYHE Ms7ie| ARMUAE 2M517] 215101 High-Rangem Mol Xb4(CPU,
Memory)S 282 ZSM5ID MsEFEH Z1of Xtel SHMI v|wsto] Ms0| IH SMEX ZsS <
= AAUS. ol= Eo[HEQ Mol MH|AZ} o] MM=E X|E OOo|EHE FMMUsts WESRI ME|A
07| 222 EChE

- TIPS, W SEAZ, 27 Hy 52 Zst¥oz BEAMSH MsSn ok M =Mo|M Mid-Rangee A
M7t JHE 2ot HEMel EHE DEsi¥E M, Linux ME{e] MskE IH FHEAHX|X| %2
02 XM 20|¥2E olF|EHXE FAE AN Linux MBHZ S AHESt= Ho| 28X
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ot

O

[

0Z

X3 B-5] WEB/WAS of{Z2[AHo|H SW M= H|

= AFoM= HAEH =AM 35 o|&2| HN 2! WEB/WAS o EZ2|#H 0| Swe| Msg dH|lw
SM5t0] QEZHZ| ohYE9l MulA XBZo| JHsst FTe| of|HH TAwerS XA
sl g

S WEB/WAS O{ Z2|AH 0|4 SW MsH|E ¢[st &4 74
= WEB WAS
10t Apache 2.2.15 Tomcat 8.0.26
29t NginX 1.0.15 Tomcat 8.0.26
3¢t NginX 1.0.15 Wildfly 9.0
40t - Vert.X 2.1.6

45 WEB/WAS oiZ2|70]d SW MsH|W &zt

M

WHe o S8z 7t 450 f5ict

N
TPS, SEA|ZtT} @F AL 7|F0=2 MESISHod EMH & #Hmj2 TPS 7|&22 E M NginX+WildFly
7t 7t 243t M52 BH 20 Vert.X, ApachetTomcat, NginX+Tomcat =gF =22 L}ELL

NginX+WildFlyel M52 10022 g2 of 2t =&Y TPS M5
sh= Apache+Tomcat | NginX+Tomcat NginX+WildFly Vert.X
3D 2E 80 (2,966.83) 75 (2,793.82) 100 (3,728.11) | 91 (8,376.47)
2D 2= 98 (3,307.63) 91 (8,074.69) 100 (3,367.92) | 99 (3,359.36)

T Hu 2 SEAZE 7|22 2 H ™ ApachetTomcato| 71 8t M52 HF 204 NginX+WildFly,

[m}
NginX+Tomcat, Vert.X =8} =22 L|ElL
H

Apache+Tomcate M52 10022 %S mf 2 =sHH SEHAIZH M=
sh= Apache+Tomcat | NginX+Tomcat NginX+WildFly Vert.X

3D 2= 100 (0.43%) 52 (0.82%) 86 (0.50%) 73 (0.59%)

2D 2= 100 (0.42=x%) 71 (0.59=%) 69 (0.61x%) 68 (0.62%)
2kZto| W =gH SEAIZ2 1Xxp(ghe| #E ZEE LEe $X[0|22 Ms Xo|7t X %S
2 2 £ US. NginXtWildFly2t Vert X =M= SAl AFEREIE SIHEHE 2F 71 LA SHK]
ot oHg Aol AMH[ATL Jise Aoz mEHE ., "HA TPS, 9o SEAIZE, 2F de 58 32
oz EANstH Mz ohHM FHOAM NginXtWildFlyZb 7 35t O CHS0| Vert. X =gl
Aoz golH
HISZ[4A Zede3el Vert XE M8 4% 1 2alel xtolo w2l s/ ~AF =9 =0 &7t
sz, A EZEo|ZE=o NginXtWildFly =gte M8sh= Aol &9 HOZ z0fe Msaat

o| 7tssta|at EekE
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vh. [MIX|E B-4] =Ho| Ms5HMS2 fle XM 2ol = o7 [HX T8

O XMICH 20| E of7 =X Fdgrot - My Jhatst 7(gk 714
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L [MdMX|E G-2] 0GC E&F Y AMH|A A5 & X MMEE Mu|x A5 25 dA

O SUEE-MMEE 8% 2l XU 0[S0 AIAE ofF[EIX M

- Geosensor Middleware= O|& &Ml X|MAMES| Integration, Powerfuldt & o|Xz|, €&
ZF dole |, XL2MA dlolefel & MH|A s HSSH| sk Integration

oHde=

Manager, Data
Manager, Query Processor, 12| Interface Managere HEZHE=Z FAM=

- Integration Manager ZAXWE LH2| Integration Gateway Bundle, Geosensor Adaptor Bundle %

Data Manager ZHZWEZ®2}l Query Processor HEHES Query & Data Manager Bundle, 2|1
Inter face Manager ZAEZHE2| Web Service BundleO| SZEISIEE A|ARES MAE

Geosensor Middleware Opecerating in OSGi framework
Interface Manager
S T = i
Java RMI Interface Web Service Bundle
[ (SOS. SPS_WNS) ] '[ 3 . ] ':>[ (Component)
Query Processor | I
3.
Query Query Query Result
alvzer Optimizer Executor Manager
| T :> Query & Data Manager
Data Manager l | Bundle (Component)
— EEEE l——»lGeosensor Data Manager]
(Database and Main Memory) | ji
T T s
Tntegration Manager l | [ H ]
—>> | Gateway B dlL < t
[ Integration Gateway ] = = “n,e LCOmMDONCnt)
[ G |- D

<3 3-12> 2I2HAM oIS AlI2E o[

O XMAM o{HE (Easy-to-use Geosensor Adaptor) T4

- Geosensor Adaptor= Cistl O|ZAMQl XAMES &0 w2 Sget = U= UHZE FMSst
TE FAE

(@) Metadata input for a new geosensor group
(2) Source code generation for the new geosensor adaptor class

(3) Code rewriting for the vendor specific part of the new adaptor class

(@) Starting up the new adaptor bundle and being connected to the gateway bundle

<3 3-13> AU ofRie] St uh

-1 od

O X|MAM ZEeo|x{2|Z] (Powerful Query Processor for Geosensor) T4

- 2 o|lg¥40lel AHoXE|Z7|= Powerful Query PrimitivesE X|&3}7| 25t ofahel Z2 SAL
Grammar& TAE

SQLSelect() : ["EVENT ON" SQLOrExpr()]
“SELECT” SQLSelectColumn() (LOOKAHEAD(2) “.” SQLSelectColumn())*
“FROM” SQLTableList()
[SQLWhere()] [SQOLGroupBy(] [SQLContinuous()]
SQLOrExpr() : SQLAndExpr() (LOOKAHEAD(2) “OR” SQLAndExpr())*
SQLAndExpr() : ......
SQLSelectColumn() : (“ALL™” | DISTINCT™)* ( (SQLLvalueTerm()) )
SQLLvalueTerm() : (SQLIA()} | <COORD= | “*(* <COORD=> (. <COORD=)* “¥’)
_ [SQLFunctionArgs(] (*.” SQLId()™*
10: SQLTableList() : SQLTable() ( LOOKAHEAD(2) “.” SQLTable() )*
11: SQLTable() : (<ID> [“AS™ <ID>] | <INTEGER LITERAL=> [“AS” <ID>])
12: SQLWhere() : “WHERE” SQLOrExpr()
13: SQLGroupBy() : “GROUP” “BY"” SQLGroupByList()
14: SQLGroupByList() : ......
15: SQLCentinuous() : (“PERIOD” <INTEGER=> [SQLTime()] “FOR™ <INTEGER> [SQLTime(])
16: SQLTime() : (“SECOND” | “MINUTE™ | “HOUR™)

et il sl s

<O 3-14> XA ZEe|Xz|7|e] SQL Grammar
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[MI}X|F G-3] XtMICH | FZ=7|Ht 3D Open APl A&, 2D/3D ZHA| CHZ ARl AA
2D¥ A 3DX|Y Y ZZEEIQ JHgt
O HTML5/WebGL 7|8t SZHHE QEZHE AAH MA
- J2A ZEE Q2 32A HEIRHMoAM SZSIEE SH7| 5 HTMLS/WebGL 7|8 A &350 224
HOQEZYUE A2HS Mg

O HTML5/WebGL ®Z&

AbeH o AlAE 27ANES £5F

- HO|2E AMH|AOAM HIZsH=
Renderer &+ AA

A

7|db Ho|g€E ZHHEEE ZFESH| flet AFEREe] 7|s ¥ H|7|s 2F
Hiole X[¥Z 2/st WebGL Z[8F 2IHZ XS] Parser, Layer,

x=

six X1
Y
ELY: 24 ELE |
= L= sl
2joj= 2ol = Zlol=
parser layer renderer
<8 3-16> HTML5/WebGL 7|8t RLESHF A|AH 71X
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(MoK G-1] XHMICH B FEZF(HTMLS) ZIEF 2D Open APl 3! OH4d 28 7HE

O OpenLayers 3 7|8t SZHH &2 2D Open APl ZH&

K

]

- 2olgE HolH ds & A

7= e, 7B LR &

)

sto 7H et

Ju 0

- HO|ZE TMS, WMS, WFS HIO|E{E M35, XZ=ZA,
, & MHU|A(REST) 0|88 XRHHIAIZE (Open API LHofl

var options = {
type
addrName
api¥ey :
domain
epsg :

¥

geocoder = new ol.vworld.Geocoder (options) ;

geocoder.geccode (showResulc) ;

417 2D Open API L}j Javascript ZH&|S}

<3 3-17> 2D Open API2|

O 3Z2HH 5 2D Open APl Z7|s OXl AIOIE HN=

|
=
gl

At Hold =2

oF AOIE A&, Ul

1=l 2D Open APIS| =& J|sE0l tisto] of A

H|m o

F2 A= A

ETRI:

VWorld TMS

VWorld TMS 2D Al'=Z AHETHE WIAMIZILILE VWorld WMS J|S:
= BEEsl=wiMY

vworld X228 JlE = HIHLICH

e ol HLIC

® o =
o
UPHE AoHH Al 420t SMS 2Tt LSS 2T
= iRk
@ marker, reature € v
HiE FHE
BIE RI4HS AFBEHE HIRIZLICH Z0I2 S 20 DataZ 0IEaF THSRLICH

vworld Legend

Vworld H2ll 7152 HIZshs HIHULICH

Hel/HEAMIIE S8k H AR

Chart

Chart DI HIZILICH

<18 3-18> 2D Open APl =2 Z|s
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at.

[MIX|ZE G-2] 0GC EZF Y Mu|A ds o =X
2 EEY gt
O SUHEHE-MMYE 8% 2t X|2MM D|E90of =2

_x|_<a
Approach) ,
Insertion AlZt

a4l

MM Cfolef zt2|Xtofl CH3H General Approach,
o| &st=

., Search A|ZF,

MolS o|258t=

Proposed Approach (MSensorH Approach)oi|
Memory Usageoll Ci$t M5 H|w

MAMEE Mula ols

EEY o

s Al

09

NERE

WY 2

I

=

Proposed Approach (MSensor
t5l0d X|QMA HEo|

- Insertion AlZF2 MSensorH o] 7t& £2 MHsg2 HozZFS & + Ug2H, 7| =
MSensor 22 7ol FAtet M5 EoiFAS
- Search A|Z+2 7|& 2ol H|5t0{ MSensor2t MSensorH o] Ms50| S3s| TS & +
=. Ol 7|& YH2 Mcolo| gl20f O|olE2l Row 75 S7toll wE HA AlZto| 7|5t 5
Z7tsh7| e
- M2z AL 0 JAAE MSensor2f MSensorH ol 7|& dheHof dH|sto] He| 28 o|A& =
dsg Eoigs & + UUS
14000 200000
12000 . 180000 |® General
iy = Msensor W 160000 | pisensor
E 10000 E 140000
T moon OMsensorH & 120000 O MsensorH
g .§ 100000
l:_. 6000 'E 80000
& aooo % 60000
= £  acooo
2000 OO0
o : o = :
10000 20000 30000 40000 SO0000 10000 20000 30000 40000 S0000
Number of Geosensors Number of Geosensors
(a) (b)
<3 3-19> X2MAf Hlolef @1z AlZk BT (a) 10237, (b) 1257
12000 -
= General 10702 180000
= General 157667
10000 © g pdsensor 160000 -
8571 = Msensor 136962
—_ 140000 -
E 8000 B MsensorH : “@ 120000 [ B MsensorH
= = E issice 92057
6000 3 o
£ 4215 L 80000 60’9‘-"5
F a000 | E 60000
e 1995 o~ 40000
o 2000 =
@ 0.200 [ 0.050 -
Py [14 l:lﬂu 012 g 016 16 @ 015 0.016 016 [R0.016 00!6
v. 0011 0.001 L0015 ¢y 3,001 001 001 IUIJ.J 002
0.000 0.000
10000 20000 30000 40000 50000 10000 20000 30000 40000 50000
Number of Geosensors Number of Geosensors
(a) (b)
<38 3-20> X|2MA Colef HA AlZE H|1: (a) 102F7], (b) 1&F7]
1000 10000
_. 900 ® General _. 9000 = General
‘E‘ 800 | w Msensor -E 8000 | mMsensor
— 700 ~— 7000
@ oo |OMsensorH ¥ cooo B MsensorH
W 500 % s000
g 400 E 3000
E 300 £ 3000
S 200 i S 2000
100 J - 1000
o .D B L s o i
10000 30000 40000  S0000 10000 20000 30000 40000 50000
Number of Geosensors Number of Geosensors
(a) (b)
<33 3-21> XM Hole M & dHlu: (a) 10&F7(, (b) 17|



[H2pX| 2 G-3] AfMlc & ZZ=7|8F 2D/3D Open APl M &, 2DX|

- Wleb6L 7|8+ 0| E HlolEie] X T2 (Globe), MHAT B4, 3xHEl
2 PHstol AlEE

HE Zls2 ALBAE dd BIHEE *Es5tH o

HEES 2FstH A|d Ho[EE AMu{ol R2F35to] 0| =tHol

o

&t HIO[E{ & Ae{of

=]
[S)

RESH 0l E

- AREAE HdE HHE 2 FESHH = Ho/HE AMu{ol 2350 olE =tHo| PSS Y|

=
- 3AtY SZHEE YE|Alold ALEAL B HO|A J|52 AFEAL 2AEH O]
&5t AFEAPL OFRAE OHIEE LHAIF|H s Ests 7|58 wd e

[ EFRIGIobe x

« C | [4 127.0.0.1:8100/et

Altitude : 19134 km Lat : N 3752355

>

stHof

HE|AOIHE =

<OE 3-22> HOo|¥E X72E A ofA|
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Ab. [MIXE G-2] 0GC E&F Y MH[A o

=
- Open APl EE= ¢ 3 EZEZ ol=dl

=
KMA M, FFAJIA™E Marine TrafficdE)

—

al
=

MMER MojA o

= 7|eto| Al

Of
i

Holg:=
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T in_l'g

EaPN|

3 2

N

—

HyolE HaE By
Y dojs Uy MQTT e HEx Hyduijojel #2| M2 g
| Devee | ata Dhata Manager
-~ s
. | by .&. LayeriaT
I‘w Mosquitio
o - s
e
a * oo Bt fnestiul) “,:JS,E(U
rol,
= o ke
haat
W Ens Hami unHu e W
| WS
i Litd i D-f - - — —
- o oo OGC SensorThingsfi & &=
LLEETTT - i _
r L Momuitie Maguitio
MHIATE | | AR U

<JE 3-25>

—

M4 Hiole] HAE 24 Iid=

Lhem ]

T i Ty ey
F———— e

Aziof G2 WH 2ol Wet HE |

E TRt

[uae ane sz x|

<38 3-26> M MMEE As Mu|a 73 oAl Ci7|E CO?

<J2l 3-27> =& CCTV
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2

X~
S

FMICH | FZ&= (HTML5/WebGL) Z|EF 2D/3D Open APl 7HgH, 2D/3D =7t

PN

E G-3]

[ 2|

of.

=13
=

v1.0 7H

I
=

O HTML5/WebGL EZ&F 7|

10

WebGL/HTMLS

= =
o O

o] 7|

M AL

HEl/

/

ilo}

B
Jjo

3l
mo
Tl

—_

o

K

E

Z Preview AO|

B

<8 3-28> XtA[CH

ur
=

2D/3D Open API 7H

O Ml &

tol a2 7IsE8 A

[k

g 7

5101 3D Open API

Zloi| o

HTMLS &

al
=

- WebGL

7o

Mo

E3+ POl, Video,

AR elEE ol A(UI)E

3D Open APIOll Ul ZHEE API

7t &

=
T

Geodson 20|04

7t ofl

POI, Video, Geodson &

o=
2ct

<a¥ 3-29> Ul ZHEE API 0]
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A [MX|ZE G-4] AMCh @ Z2F 7|8 SZHAMEE 88 get =&

2| 22 Map, Layer, Overlay, Marker, Control, Geometry, Coordinate, Event 52| 24
722l Open APl O|2loll, [oT, SNS, Mobile SOIAM && Jlsst 2fF SHME

A g | Lk
- 2D Open APL 7|'5 2} 3D Open APIE S7|8510) 8% 4 2/ 20/3D Open APL 47
2D/3D Open AP §7|3F Z|# |- OL3-Cesium0i A X|RI&H= 2D MiZX| S92 3D Globe2| E7[21E B S KNS 4% g 24 93
(Map, Layer 243 &%) - Map, Synchrenizer, FeatureConverter, Camera, Base ZHH| 2z 4#
|- 20 WiBX =, 30 XY, 30 UZ o] E7ISE HEE XH7| HE Map, Synchronizer 2450 T3

WD EY HE s DES XW |- 2, 358 WA E, 94/2 D4 Raster Layer), Geometry(Vector Layer) 88 H@ A, ABX Mol
(Layer Z§&] ®3) ‘HY 4 APIE BT 20/3D0 BY VOE 45 B4 28

M EHPE FUAPLEE | -loT BRI, W 210 SAZ e, 2ulY P U R E S = U= AP XE
(RealTimeData 24 &7 |- BZHd=9t fA Xm0l 88 858 AP X#
SHEBY T 4, MM YR B BEME S 2 AP NE
- Chdh o2 popd BE ¥4 Open APL 217 i 2 X2
|- Smart City, IoT S &, AtXie £0} 52 HUl~ #0F XIHS AW 712 API XY
-chyg O|Ef G B IS APLYY
- 0GC BZ GI0IE| Z9MT} GeoRSS5, XML, KML, GeoJSON S2| Chus W4l diols 23
-2{Eee 8T B8 et (HEXY BFE 9|8 dio|sete] 8% APL X #
|- 7iai g s, SAde, WU BE GOl WMo SO AP XY
-8 3ULe ABK HHo BY BE FY MULE MY Y B242C QD2 ME|A AP
L
-U8Y FUWE B AUIZ0L Y WE 45 ¥ XY
- HTML/WebGL 59| XplCH § B 7|0t APT 47
|- EERd @210 28 H2

ALBRH S| 25U APL XY AHBT WEE AEY W UYS AT APLIE LA
(Layer, Geometry Z4%| E%, ar «

- AHEX} e 7%t SLD(Styled Layer Descriptor) SE& Style X|20) 218 1 ~Epg 44 2@
UserDefinedStyle 284 371

Fi-5H4 ST =4 AP XY
{Analysis, Service & F7})

Cher 2|8 cloje| 88 API X3
(Data & Format 2% 83,
Integration X F7})

BAULE ME|2 AP X|H
(Cloud 24| 37t}

Xpdch W BE 7% APLYR

<713 3-30> 2D/3D &8 Open APl AA ot =&

or

O Daum, Naver, Google LEEHZE Hds2| HlW FMS S¢F Open AP ds A LTFALE

=
=

- Open AP| 21Z EXMollA TTFB(Time to First Byte), 2AZA|Z}, ol=np™ol EHsot oo|e{ kol st
Hlwel X Bt ZEoA XT EtYe| =2} X|E EfYo| H|o|E{fof CiEt 24 3l

(2) 38 SUEE-WMEE ds Yot &=

-—

0
]]'2
N
=
O
e
3
b
Off
!
x
x
o
o
1o
o
el
et

22 93t AlA" A

- e STHUMEEE 28822 NME Eled & U= In-memory Z|Bte] 8 S2-MAM F

xy
2ol N paJf sk Wy TE U M5 24

id |temperature | moisture | time stamp | | id A set of ordered pairs in a binary format

I 30.4 58.3 | 1406856503 ] (1406856503, 30.4, 58.3), (1406948400, 31.4, 60.4),
2 30.2 58.6 | 1406856503 f1rmennammarns ) L

3 305 58.1 1406856503 | | (1406856503, 30.2, 58.6), (1406948400, 31.6, 60.6),
1 314 60.4 | 1406948400 | | 7 |(ereeeee SR R RS

2 316 60.6 | 1406948400 3 (1406856503, 30.5, 58.1), (1406948400, 31.5, 60.2),
3 315 60.2 | 1406948400 e i i T

(a)7IEwY (b) Mu" AZHE Y
<33 3-31> U8 SZHHMMAEES In-memory 7|8F 25 M E 4
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7. [M3bX] 3 H-1]

O HTML5/WebGL EZF Z|Ht O|F E2}X HE
- HTML5/WebGL EZ= 7|2t otz o|F EztXolM X[&, A4k WS, 3D ZY T s 2 ALSXE QlF
HolA ZHo|M B|AESH T2 Chrome, OFO|AEATE Edge/IE 11, WOIH Whale E2t2XA, 22

2t Firefox, OHZ Safari)

_ . = = =] I=3 = o] sktAE=E S = CE S
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o D e at IE & Edgo Firofox Charoana Satari Yoar
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Ay iy Do SEEE e e 2
apn & 1 [ A an 3 L) =
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Ay prototype. @@iteraton nomm B8 BEEEE mo e _
otms ) - = ] =
Ay protatyp. contains g00OED OOODE OoOODo oo &= o
aun @ |m mo =4 ] o
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amn 13 o o 10
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(X2 H-2] SHYE ds & 24280 =

(s TIT

5 Zeecty Ny

<38 3-38> Flight24 A= &&7| 2% 2 <O 3-39> KMA A& EMTYE BE
xE

- MuEE, JIMNE, $37| YEE WSl FUINoz SN 5 US

& Marine Traffic Collector — [m] . 4
® =ool GMT: 2016-11-28 11:17:26  Local: 2016-11-28 20:17:26  Uptime: 00:00:00
M= oE nSFI o7IE) w7ws =
Vessel 5= o 0 ZX 0347, zoom 7~8, [-180,-90,180,90] == == |
v Section s2 o 0 T 0067H, zoom 1~6, [-180,-90,180,90] [T= || ==
Track sz o 0 7% 0037H [671246, 413826545], [623019, 4139400051, [S99126, 412803876] [ =)
v Wind 58 o 0 T 0177H, zoom 4~6, [-180,-90,180,90] [T== || ==
Port 1 o 0 T 1387H, zoom 7~9, [-180,-90,180,90] ‘ =3 } | =25 }
v FlightRadar s2 o 0 T&l 0047H, zoom O, [-180,-90,180,90] [T= || ==
Windyty s o 0 T 0047H, zoom 5, [-180,-90,180,90] || |=——
o =s0

XE |EOI: |MarineTrafficOutput

O=asx =axE 238 S e MEE - | 2w

AHIA B LIDNE =] =% A=

!

fol

<3B 3-40> SHEE 7
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T 7|5l 2212H Ff4lol ZAHSI0l Google Mapoll HISFO{ V-World7} Moz M AlZtS
L35t 20, 0ol= V-Wor|d2t Google Mapl| A= AMu{ | x[of w2 Xto|z2fn EEHE

- Al AlZh2 & ERE 25 SHOolH Jh S7tol|l w2h AlZho] Me¥Me=z FIts5to{, V-World

Open APIZ} Google Mapoll HISH DHA|o| B2 A|ZFE 2350 US

KE 7|8 &8 AT

Draw by count
—— GoogleMap  —— ViWord

R GoogleMap
. Workd

Time{ms)

Idie Time(Woicache) idie Tame{V¥/Cache) SO o R SR S-S

Load time

(a) HiBX|= &=7|=} Al ZH Hlm | (b) SHEE oY AlZE H[m

<OE 3-46> 8 JZ-SHYE 88 M5 24

—
Geo-ToT | LBS Application | Smart City Application |
Application Layer | AR Application | | Crowdsourcing Application |
h vy
~
Geo-IoT Service [ Web Service API | Geo-ToT Open APT |
L Provider Layer I Geo-lIoT User-Defined API I I Open API Integration ]
>y
=
Data Analysis, I Geo-loT Query Processing | I Geo-loT Stream Processing |
Management Layer I Huge Data Management | I Spatio-Temporal Analysis l
"o J
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Data Acquisition, I Geo-IoT Data Acquisition l
Integration Layer I Integration of Heterogeneous Geo-loT Sensors I
A J
~
@ I In-network/Distributed Processing of Geo-loT I
CGEO—IET Efge Geo-IoT Sensor-based Location Positioning I
omputing Layer
L Geographical Deployment & Routing |
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(1) Teleoperated Robot Controlling Interface: an Internet of Things Based Approach
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Figure 2. Interaction Between Smart Devices and IoT Core

Figure 4. The Teleoperated Robot is being Controlled Using QOur System
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(2) 3D building reconstruction based on line detection algorithm

Figure 2. Seattle top view in baidu map API

Figure 3. Top view of GPS addresses used canny edge and line detection
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