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Abstract This study aimed to find out the morphological evolution process for future vision of world
smart city. The contents and methods of study was divided and compared by 4 continents and Korea
focused on the convergence numbers of ET and IT in smart city and did correlation analysis and analysis
of convergence number in device/technology by periods. The analysis materials were 32 cases of smart
city in whole world and times were 4 periods. The results of study were listed below. First, the smart
city in period 1 was morphological evolutions preserved environment and kept natural form of existing
city and filled up device/technology. Second, the smart city in period 2 was morphological evolutions
through ET-centric development. Third, the smart city in period 3 was morphological evolutions through
advancement of ET and device/technology related to production of energy. Forth, the smart city in
period 4 was morphological evolutions fusing, dissipating and creating new ET and IT through the
advancement process of all technologies. In conclusion, morphological evolution of smart city will change
systematic city structure of convergence form, not each discriminating development between ET and IT, and

the forming of smart city will be evolved by repetitive convergence process of technologies continually.
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Table 1. Device/Technology Index of ET and IT

Classified device/technology of ET and IT

ET Eco- Energy Low- -
Friendly Carbon
83 23 39 21
IT | Sensing Network | Interface |Processing| Security
51 6 10 28 1 6
Total @ 134
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Table 2. Correlation Analysis between Smart City Cases and Device/Technology
(Very high : @ High : & Normal @ @ Low :

®  Correlation-less : O)

Case Name/ Development Purpose lendency Types

Country ET |IT |ET

+IT

01 Green City(Germany) Climate protection, Energy efficiency improvement [ J a [
02 Hammarby(Sweden) Waterfront Space, Eco-City of Resource circulation e |0 |0
03 Wilhelmsburg(Germany) Eco-Friendly Energy City e & |0
04 BedZED(England) Energy efficiency and Saving e & |0
05 Wind City(Germany) Atmosphere environment improvement e & |0
06 Fort d'Issy(France) Convergence between historical space and eco-friendly space > |0 |
07 Hafen City(Germany) Construction of Smart Harbor ® @ | >
08 Smart work center(Holland) Construction of Smart Work Place ) [ ] o
09 22@Barcelona(Spain) Increasing of information service and Saving the energy |9 |0
10 Bio-gas Boat(Holland) Energy utilization through mobile space S 10 |
11 City tree(Germany) Air refresh in Urban&Environment information delivery |G |d
12 Boston smart city(USA) Smart traffic and crime prevention management @ [ J @
13 Pena Station Project(USA) Minimizing of information service O [ ) )
14 IQ Smart city(Mexico) Seeking the solution about atmosphere and traffic Problem CHECEE )
15 CCD Project(Mexico) Sensor of city Construction S e |0
16 Thianjin smart city(China) Eco-friendly of environment resource preservation [CERECIRK
17 IFT city(India) lectricity and water supply facilities construction, Solution of trafficl ® | @ |®

problem, Information Urbanism
18 Masdar city(UAE) Urban zero system construction |9 |9
19 SST(Japan) Eco-friendly energy system and self-reliance village construction |[@ | Q@ |@
20 Central park mall(Australia) Eco-environment building system construction o |0 |
21 Nam-ak new town(Mokpo) co-system preservation and Construction of High Technology City| @ |® | ®
22 Sang-am DMC(Seoul) Information media cluster of future construction (] [ [
23 Bukchon Korean traditional Construction of smart space o [ ] ()
town(Seoul)
24 |llegal parking information service(Koyang) Immediate management about Illegal parking ® e |0
25 Smart crosswalk system(Busan) Smart information system for pedestrian's safety e e |®
26 Smart disease control system (Koyang) Construction of decrease of mosquito system e e |®
27 Smart library service system(Koyang) Smart system for reading revitalization > e |0
28 Management Real-time smart system of reaction system construction for @ [ ] )
service of dis-advantaged citizen(Busan) advantaged citizen
29 Mobile CCTV service system (Seoul) rime prevention and arrest rate increase and regional information| ® | @ | ®
advanced
30 |Smart disaster and safety Control system Construction of smart disaster prevention service ® e |®
(Busan)
31 Smart atmosphere measuring system Construction of atmosphere measuring system > e |0
(Koyang)
32 |[Real time water-purity control system for [Construction and management of smart water quality information |® | @ | Q®
fountain(Koyang) system
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Table 3. Morphological Evolution of Cases from 1972 to 2019 (Unit : application number per space factor)

Continentsa Four Period 1 Period 2 Period 3 Period 4 Total
nd Korea Factors (1972~1999) (2000~2009) (2010~2017) (2019)

EU District 55(9.8%) 98(16.7%) 191(32.6%) 242(41.3%) 586(100%)
Street 22(6.1%) 69(19.2%) 122(34%) 146(40.7%) 359(100%)

Building 43(7.8%) 120(21.9%) 188(34.3%) 197(35.9%) 548(100%)

Facility 14(7.4%) 31(16.4%) 75(39.7%) 69(36.5%) 189(100%)

America District 0(0%) 0(0%) 0(0%) 16(100%) 16(100%)
Street 0(0%) 9(4%) 56(24.7%) 162(71.4%) 227(100%)

Building 0(0%) 0(0%) 9(17.6%) 42(82.4%) 51(100%)

Facility 0(0%) 13(7.6%) 56(32.7%) 102(59.7%) 171(100%)

Asia District 0(0%) 53(20.1%) 102(38.6%) 109(41.3%) 264(100%)
& Street 00%) 32(21.2%) 57(37.7%) 62(41.1%) 151(100%)
Oceania 5 ilding 0(0%) 44(17.1%) 105(40.9%) 108(42%) 257(100%)
Facility 0(0%) 20(22%) 33(36.3%) 38(41.7%) 91(100%)

Korea District 0(0%) 55(15.2%) 133(36.6%) 175(48.2%) 363(100%)
Street 0(0%) 85(20.5%) 149(35.9%) 181(43.6%) 415(100%)

Building 0(0%) 33(22%) 59(39.3%) 58(38.7%) 150(100%)

Facility 0(0%) 10(17.9%) 24(42.9%) 22(39.2%) 56(100%)
Total District 55(4.1%) 223(16.6%) 467(34.8%) 597(44.5%) 1342(100%)
Street 22Q2%) 195(16.9%) 384(33.3%) 551(47.8%) 1152(100%)
Building 43(4.3%) 197(19.6%) 361(35.9%) 405(40.2%) 1006(100%)

Facility 14(2.8%) 74(14.6%) 188(37.1%) 231(45.5%) 507(100%)
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