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1. National Identification Policy and System Development

1.1 Resident Registration in Korea
1.2 Resident Registration Information System Deployment



http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjJ4JvhsKrTAhWCLpQKHVXsCSoQjRwIBw&url=http://weeklyhk.com/news.php?code=&mode=view&num=18075&psig=AFQjCNGJmOdP3C3xFVb9Qsfb3S3ThwkEUQ&ust=1492480334213134
http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjJ4JvhsKrTAhWCLpQKHVXsCSoQjRwIBw&url=http://weeklyhk.com/news.php?code=&mode=view&num=18075&psig=AFQjCNGJmOdP3C3xFVb9Qsfb3S3ThwkEUQ&ust=1492480334213134

1.1 Resident Registration in Korea

1. National Identification Policy and System Development

] National ID as a core of e-government
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1.1 Resident Registration in Korea

1. National Identification Policy and System Development

] National ID usage
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1.1 Resident Registration in Korea

1. National Identification Policy and System Development

] National ID for lifecycle care for citizens
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1.1 Resident Registration in Korea

1. National Identification Policy and System Development

] National ID card

j; 21 A ‘I’
e N
[ 8207012345678 |
- ey S 4

AR F22

MO % 1WA Nost?s l"
ﬂgfﬂ“tﬂt!:: 1203% 1234 % g Ia ;)1 r—
: ';nam'l — e
! 1999, 12. 26. ;EBGI
A R emwd 2Ry R

Cmmmm—fm——

820701 — 2 3456 SO

Resident ¥y .
Area Code Registration Verification

N

ender

\

,q;e of Birth



1.2 Resident Registration Information System Deployment

1. National Identification Policy and System Development

1 National ID system overview

Ministry of Foreign Affairs

Central|Resident:Registration/Information:System

QCINERRIIN | Provison Resent Regisition  Siatisticsof Resdent Regisrtion [ o JHee WK L 22 ™ official
= Usage System Information Information &
| | C&Tﬁﬁ::ﬂéid ot Regtation : Resident Regjstration Card ForiCitizen
ATHY . . - Confirmation of registered
u_ _lll | System Provisionof Residert Registration Table - oo o9t
paN Online Linkage Provision of Resident Registration Confimation of _’_ _ ARS 1382
N < W Information Information Registered Name : Online
National Polia 31 Institutions Sharing System Cuﬁmﬁu%?ﬂss,lagg%det Verification of certica |_|nkage ‘ ?—'fﬂz 4
/ . 60 Works Sigion cac
&
. traﬂ%‘ | = : ; : : @efuwﬁma
Municipal Resident Registration Information System ‘ srmea)
KOM=CO _—  Civil Complaints
KOMCO Resident Registration -
g q
| > | Crtfcaton Kok
Information | netification issuance Card Registration Online Linkage

| Offline Provision

‘ /. Verification of signature
 clection S W schoolchiren S

Linkage of Work

A
=0 .

4 5
m;l Official



PI» Ur—'n|o=|7t-||=|-|"=ug_|
o I(I_I = =0 = =t
Korea Local Information Research &

evelopment Institute

2. E-Government to Smart City
2.1 Designing Data Centric Smarty City
2.2 E-Government and Smart City Services: Similarities and Differences




2.1 Designing Data Centric Smarty City (1)

2. E-government to Smart City

= Development Governance Structure

Informatization Planning Spatial Planning

National Informatization Government:
Basic Plan Smart City General Plan

Government EEEEEE 'National INTOrmatization T rreer S e b AL A “TYPTIT National Territory General Plan

National Informatization

Implementation Plan Metropolitan City Plan

Local

Local Government Informatization Local government:
Government

Implementation Plan Smart City Plan

Local Government
Informatization Basic Plan

City Basic Plan

Project SmanCltyConstmcﬂon
Operator C )

e: Incheon Smart City



2.1 Designing Data Centric Smarty City (2)

2. E-government to Smart City

= Development Governance: Local Government vs. Central Ministries

| . Smart City Plan Basic Structure

Status analysis

= Status analysis.
* Demand analysis

Plan's target and strategy

* Smart City Plan's basic direction
= Smart City Plan’s target and strategy

Service Plan

+ Service (upgrade-linked, new project) Plan
* Spatial plan (smart space)

Infrastructure Implementation Plan

* Smart City Infrastructure Implementation Plan.
= Smart City Technology Plan.

Operation Plan

* Smart City Infrastructure Operation Plan.
* Smart city Information Control Operation Plan.

= Function connection, information creation, collection,
application and distribution linked to information system,
information protection, etc.

= Regional industries promotion and international
cooperation proposals.

Promotion Plan

* Phased promotion plan.

= Smart City construction financing and operation plan,
= Smart City construction project implementation system and
cooperation system with related organizations, etc.

01. Regional Characteristics and Status Analysis

02. Basic directions of the Smart City construction
based on regional characteristics, plan targets
and strategies

03. Phased implementation of Smart City plans

B ||.Plan by Category

04. Smart City services based on regional characteristics
05. Smart city infrastructure implementation, management
and operation

06. Mutual cooperation by compatibility, connection, etc. of
smart city functions among cities

07. Local industry promotion using Smart City technologies

08. Joint use and interaction of the information system to
provide Smart City services

09. International Cooperation among Smart Cities

10. Private information protection and Smart city
infrastructure protection

11. Smart City information production, collection, processing,
use and distribution

lll. Plan enforcement

12. Smart city construction project implementation system

13. Role assignment and cooperation among related
administrative agencies

14. Financing and operation necessary to the Smart
City construction, etc.

The Article 8 of the
Smart City Act of
Korea is the key
juridical and
designing policy
guidelines in Korea

Major activities
when designing a
smart city are
stipulated at the
next slide



2.1 Designing Data Centric Smarty City (3)

2. E-government to Smart City

= Development Activities for Smart City Planning

Status Analysis Basic Structure Planning by Category [l Implementation Planning

Policies and Legal Development Plan : i

System Ana,y‘;,% Analysn% SWOT Analysis Result Service Model Phased Planning
Social Economy Spatial Analysis

Analysis and Inspection

Infrastructure Reguired Budget
De

Target Model
Model uction

Establishment .
Transitional

Task Deduction

Advanced Stakeholders
Case Analysis Interview

Operation Implementation
Center Model System Definition
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Information Technology
Environment Analysis

Information System
Status Analysis

Expected Effect

SWOT Analysis CSF Analysis CSF Analysis Result Spatial Planning Analysis

e: Incheon Smart City



2.1 Designing Data Centric Smarty City (4)

2. E-government to Smart City

= Smart City Architecture
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2.1 Designing Data Centric Smarty City (5)

2. E-government to Smart City

= Smart City Layers

~
g Security & Healthcare Industrial Weather \
'§ §- surveillance management management forecasting
—& =3 Community Grid Transportation Hospitality &
<< development distribution management recreation
~ - .<
g Event Management Decision Management
S
o s 2 < Data :
< Data Fusion Data Analysis Data Storing
=

Processing

Transmission Network: 3G, 4G LTE, Internet, Satellite, ...

ion

Security Modules

ransmiss
Layer

Access Network: Bluetooth, Zigbee, NFC, M2M, ...

Sensing Components: Bluetooth, RFID, ZigBee, ...

Sensing
Layer

Physical Devices and Infrastructure: Buildings, Vehicles, Appliances, ...
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.

* Source: Silva et. al, (2018) Towards sustainable smart cities: A review of trends,
architectu4res, components and open challenges in smart cities, Sustainable Cities and Society,
ol 38. pages 697-713.



2.2 E-Government and Smart City Service: Similarities and Differences

2. E-government to Smart City

E-Government vs. Smart City Services

= Digitized online public services based on national citizen data - only
government has the data under highly secured system

» Data regarding National ID, Passport, Tax, Finance, Pension, Insurance, etc.

Data Process System

E-Government Personal Secured Backend
ﬁ Information 4 Transaction System

Voices from Citizens (Good e-Governance)

Smart City &9 Open APOI/pEansy Frontend
Services Data T Interface

Data Process System

» Try to solve problems in city life by unanimous SOC data with open architecture
and API - easily expanded to another city

» Traffic data, transportation payment, air quality, water quality, CCTV videos, etc.
—

A



3. Smart City Application for Transportation

3.1 Multi-Modal Transportation with T-Money Card
3.2 Night Bus based on a Big-Data Analysis
3.3 Open Public Transportation Data and Application



http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwjl5IbE1PDPAhXEG5QKHUSqBq4QjRwIBw&url=http://www.kbench.com/?q=node/157892&psig=AFQjCNFY-P7Uk2Y66CxByBIT6F-wjgTkJw&ust=1477302962613548
http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwjl5IbE1PDPAhXEG5QKHUSqBq4QjRwIBw&url=http://www.kbench.com/?q=node/157892&psig=AFQjCNFY-P7Uk2Y66CxByBIT6F-wjgTkJw&ust=1477302962613548

3.1 Multi-Modal Transportation with T-Money Card

3. Smart City Application for Transportation

1 T-Money Card for multi-modal transportation in Korea

CITYPASST

L 3
¢ o Korea Transportation Card
=




3.1 Multi-Modal Transportation with T-Money Card

3. Smart City Application for Transportation

T-Money Card charge at the subway station kiosk T-Money Card tagging when taking buses
i 7

s
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3.1 Multi-Modal Transportation with T-Money Card

3. Smart City Application for Transportation

[] T-Money Card for taxi fare payment
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3.1 Multi-Modal Transportation with T-Money Card

3. Smart City Application for Transportation

1 T-Money Card can be used in various service outlets

Convenient Stores

6525 cw @ ;‘1'&'; 3I65rLUS St(:é;f:oy
@ mare clVspace @ Withme Bas

Mega Stores

Home plus U-PLEX  SesSupermarket  viomepus¥espress [N gy LGN

Coffee-shops and food stores
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3.1 Multi-Modal Transportation with T-Money Card

3. Smart City Application for Transportation

1 Seoul Transportation Fare Information (Transportation Card vs. Cash)

Seoul Transportation Fare Information

1,000Won=1USD

Transportation Age group T-money Cash

Adults 1,250 won 1,350 won

Subway Youth 720 won 1,350 won
Children 450 won 450 won

Blue Bus / Green Adults 1,200 won 1,300 won

Bus Youth 720 won 1,000 won
(4-digit number) Fcpijgren 450 won 450 won

_ Adults 900 won 1,000 won
(Gzrfjir;i\t/lui?szl:)s Youth 480 won 550 won
Children 300 won 300 won

_ Adults 1,100 won 1,200 won
Zrelrlguwtgtézglrcul Youth 560 won 800 won
Children 350 won 350 won

Adults 2,300 won 2,400 won

Eﬁ‘:)B“S (express Iy outh 1,360 won 7,800 won

Children 1,200 won 1,200 won

Adults 2,150 won 2,250 won

Night Bus Youth 1,360 won 1,800 won

Children 1,200 won 1,200 won




3.1 Multi-Modal Transportation with T-Money Card

3. Smart City Application for Transportation

] Transfer Discount Policy for T-Money Card usage (cont’d)

« Transfer discounts are applicable for up to 4 times a day, within a

transfer time limit of 30 minutes (up to 1 hour from 9pm to 7am

next day).

« However, if a customer does not tap the card on the sensors as

he/she gets off the bus or exit the subway, he/she will not benefit

from the transfer discounts and may be charged double the base

fare at the next time.

« Therefore, it is important to ensure to tap the card at all times when

getting off the bus or exiting the subway.




3.2 Night Bus based on a Big-Data Analysis

3. Smart City Application for Transportation

] Night Bus in Seoul
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3.2 Night Bus based on a Big-Data Analysis

3. Smart City Application for Transportation

] City of Seoul map
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3.2 Night Bus based on a Big-Data Analysis

3. Smart City Application for Transportation

] City of Seoul and night bus line number naming convention

* |ncluding the data from (MTaxi
(location of entry/exit of 5 Million
customers) @Mobile phone base
station traffic data @Routes of
daily bus lines

= The size of Tkm of hexagon of
1,250 cells were identified

= 2013 September, the service is
launched

= After the first three months of
launching, on the average 6,079
passengers were using the service
per one night

POV the service for ffet free months




3.2 Night Bus based on a Big-Data Analysis

3. Smart City Application for Transportation

[] Big—-Data analysis process of night bus lines

Identifying population density Identifying optimized routes Set time interval of busses
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« First, based on mobile phone base station and billing addresses of
300,000 customers, 3 billion data of March of 2013 were analyzed for
identifying the patterns of foot traffic (population density of a hexagon
cell)

* Next, identifying the patterns of population density and adjust time

intervals of bus routes reflecting timely, daily variance weights




3.2 Night Bus based on a Big-Data Analysis

3. Smart City Application for Transportation

] Final routes by big-data analysis

PO




1.3 Open Transport Data and Application

3. Smart City Application for Transportation

] Seoul Traffic Information Center (TOPIS)
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3.3 Open Transportation Data and Application

] Public bus route suggestions with real-time traffic data
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3.3 Open Transportation Data and Application

3. Smart City Application for Transportation

] Open API example (XML)

HTTP Request:

POST /~/in-cse/server?ren=0 HTTP/1.1
Host:http://in.provider.com:8080
X-M2M-Origin:;/mn-cse
Content-Type:application/vnd.onem2m-res+xml:ty=16

— ADN-AEL Lightl Contentlnstance

HTTP Request:

GET /~/mn-cse/home_gateway/light_ael/light/la HTTP/1.1
Host:http://in.provider.com:8080
X-M2M-Origin:/in-cse/Csmartphone_ae

X-M2M-RI: mnecse/11223

X-M2M-RL incse/88643

<?xml version="1.0" encoding="UTF-8"7=
<m2m:csr
xmlns:m2m="http://www.onem2m.org/xml/protocols”
rn="home_gateway">

<csi>mn-cse</csi>
<cb>mn.provider.com/mn-cse</cb>
<rr=TRUE</rr>

<poa> http://mn.provider.com:8080</poa>
47

<cst=2</cst=>
<acpi>/~/in-cse/acp-666957710</acpi>
</m2m:csr>

HTTP Response:

201 Created

X-M2M-RSC: 2001

X-M2M-RI: incse/88643
Content-Location: /in-cse/csr-299409504

Accept:application/xml

HTTP Response:

200 OK

X-M2M-RSC: 2000

X-M2M-RI: mncse/11223

Content-Type: application/vnd.onem2m-res+xml|
<?xml version="1.0" encoding="UTF-8"7>
<m2m:cin
xmlns:m2m="http://www.onem2m.org/xml/protocols
rn="cin-394798749">

<ty=4</ty>

<ri>¢in-394798749 < /ri>
<pi=cnt-181049109</pi=
<ct>=20150925T045938< /ct>
<[t>20150925T045938</It>
<et>20151107T154802< /et>

<st>0</st>

<cnf>text/plain:0</cnf>

<cs>3</cs>

<con>0OFF</con>

</m2m:cin=



3.3 Open Transportation Data and Application

3. Smart City Application for Transportation

] Real-time Traffic Open Data example and 9714 bus line route
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3.3 Open Transportation Data and Application

3. Smart City Application for Transportation

Station Name Entry Exit
] Open Data example DMC station (H) 1763 209
Kyoha Bus Parks (H) 189 8
- number of passengers by bus stops Kyoha Bus Parks (1) 0 151
; CMadoc|> gtazc(ﬂ) 7?3 ]459064
entral Par
(Cont d) Central Park (L) 1115 9
Woori Bank 51 4042
Triple Medical Town 4359 46
Cungsok 8th Town 5 1182
Cungsok Town 3089 16
Soongreymoon 1786 1099
Haengsin Elementary School (H) 1053 359
Almee Park 319 267
Jooyeop Station (H) 475 363
Jooyeop Station (L) 854 475
llsan Dong Center (H) 860 1325
llsan Dong Center (L) 1028 798
Koyang Police Station (H) 540 554
Koyang Police Station (L) 535 454
Hanesindong (H) 663 277
Hanesindong (L) 377 687
Seojeong Town (H) 308 108
Seojong Town (L) 134 503
Moonchon Town (H) 227 271
Moonchon Town (L) 131 306
Kangsun Town (H) 416 585
Kangsun Town (L) 331 543
Madoo Station (H) 860 972
Madoo Station (L) 433 687
Haensing Elementary School (L) 459 759
Soman Town (H) 519 123
Soman Town (L) 184 544
Yonsei Univ (H) 2787 90
Yonsei Univ (L) 139 1995
DMC station (L) 290 1788
Seodaemoon Police Station 479 184
Daewha Station (H) 2679 1049
Daewha Station (L) 716 2965
Chaekhyangi Town (H) 1701 14
Chaekhyangi Town (L) 8 2895
Kwangwhamoon Building 2076 2931

Shinhan Bank Main Building 1519 1481




3.3 Open Transportation Data and Application

3. Smart City Application for Transportation

] Open Transport Data by Seoul Metropolitan Government (Example)
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3.3 Open Transportation Data and Application

3. Smart City Application for Transportation

1 Monthly number of cars at a place (by hour, month of December, 2015)

Rt 29 ELE gogxny 04| 1A 24| 34| 44| 54| 64 74| 84| 94 104] 114 124] 134] 144] 154] 164] 174] 184] 19A] 204 21A] 224|234
20151201 3t AREY 39 72 40 13 16 29 93 355 856 748 716 475 352 279 328 276 299 298 327 301 183 177 186 130 86
20151202 % AHEY E=X3 63 38 19 17 29 97 385 846 730 719 541 403 312 283 256 272 296 277 275 176 193 156 125 67
20151203 = AREY S0 45 45 18 10 32 71 309 884 669 587 325 352 196 221 239 240 248 266 196 169 135 133 114 20
20151204 =2 AEEY 29 47 32 18 13 22 75 312 890 744 624 471 344 304 305 307 317 331 372 339 181 160 218 148 95
20151205 & AHEY 29 66 42 42 19 28 42 121 189 298 413 391 419 393 322 259 262 256 262 220 178 142 166 120 63
20151206 AREY S0 52 34 26 8 12 22 54 120 184 251 283 306 312 329 346 305 257 233 211 188 153 18 67 42
20151207 AHEY 29 27 12 8 15 32 109 485 867 733 660 428 361 259 274 281 282 300 335 317 172 173 160 125 91
20151208 3} AHEY X3 49 27 14 17 23 92 367 875 735 652 471 366 306 314 294 288 352 375 369 206 178 206 142 100
20151209 % AHEY S0 71 31 27 17 30 83 361 862 745 624 460 397 282 289 305 331 326 396 319 206 167 164 122 86
20151210 = AHEY 29 47 37 29 14 26 77 377 881 683 637 478 335 271 295 282 273 327 297 286 170 160 232 145 88
20151211 = AHEY 29 70 43 29 16 27 74 322 878 686 591 433 396 313 306 335 334 337 341 356 197 168 173 130 97
20151212 & AEEY 39 52 57 43 27 24 44 109 185 324 435 434 500 505 447 372 304 396 466 368 196 192 196 128 80
20151213 o AHEY 29 53 28 26 18 9 38 61 116 201 247 298 321 353 355 331 321 316 257 220 172 155 125 86 33
20151214 2 AHEY 29 17 9 9 14 24 97 479 936 667 687 455 324 272 281 270 245 248 279 238 157 138 150 108 69
20151215 3} AHEY 29 57 21 18 13 21 79 358 850 715 611 469 346 304 305 317 266 294 284 281 178 163 160 179 100
20151216 % AHEY X3 62 50 18 19 25 92 349 908 713 584 453 398 291 275 281 31 294 308 269 164 153 161 134 88
20151217 = ANEY 29 68 42 23 16 16 93 333 901 724 678 510 391 306 303 291 290 294 345 265 204 179 196 163 91
20151218 = AHEY 29 63 43 27 14 25 88 361 835 728 602 497 414 296 308 310 333 330 334 361 233 176 169 147 114
20151219 & AHEY 29 74 47 32 27 23 50 126 176 326 402 418 477 481 577 397 337 365 285 269 173 180 155 115 69
20151220 o AHEY 99 65 21 22 14 16 31 66 114 204 289 321 330 334 338 316 282 291 258 202 154 151 154 95 45
20151221 9 AHEY 29 33 9 14 12 32 107 461 828 667 787 607 436 280 274 263 284 287 313 254 172 146 159 132 89
20151222 3 AHEY 29 61 38 18 21 19 77 339 859 722 617 542 407 276 333 31 323 327 360 324 213 196 164 153 75
20151223 % AREY S0 61 49 23 14 20 85 364 822 708 605 515 389 286 320 269 273 283 335 322 179 161 180 140 107
20151224 = AEEY 29 82 53 27 20 19 68 334 808 689 614 467 397 291 313 290 291 320 317 288 244 203 220 167 108
20151226 & AHEY X3 36 19 14 1 12 37 76 125 208 320 314 331 338 308 327 325 295 300 240 168 179 143 120 85
20151227 o AHEY 29 43 36 30 1 12 21 60 99 189 231 271 288 342 365 353 349 307 233 157 159 146 121 71 37
20151228 ¢ AHEY 29 15 14 8 13 24 85 449 891 710 606 510 373 274 327 262 267 295 285 252 180 153 154 119 76
20151229 3 AHEY 29 51 33 15 13 22 79 324 834 674 598 491 362 329 293 304 266 323 317 282 173 186 177 130 91
20151230 % AEEY S0 56 54 29 18 25 71 337 807 680 541 441 386 299 321 315 265 312 276 261 166 156 144 123 56
20151231 = AHEY 29 53 33 28 22 21 59 255 691 678 483 471 361 285 297 301 258 303 286 276 207 180 173 177 115
20151201 3 AHEY o= 137 52 35 13 21 29 63 168 233 242 225 307 258 286 273 318 438 593 703 654 428 429 380 186
20151202 % AHEY o= 124 65 25 27 25 28 62 183 222 234 240 246 242 286 320 325 406 509 683 679 432 425 334 181
20151203 = AHEY o= 94 60 34 26 17 28 79 159 206 211 145 214 212 248 270 332 415 574 528 341 304 293 173
20151204 = ANEY 8= 94 63 33 20 22 32 67 165 214 221 242 275 261 278 332 379 451 574 678 699 488 406 388 252
20151205 & AHEY o= 17 98 48 28 29 28 48 82 135 225 242 277 280 266 301 253 299 411 516 544 350 299 207 132
20151206 o AHEY o= 78 47 42 20 17 14 25 47 107 131 217 185 204 295 388 411 398 439 305 338 282 238 166 90
20151207 & ANEY 8= 63 24 15 13 13 27 62 157 215 241 259 256 243 249 298 318 403 519 679 608 453 404 322 181
20151208 3} AEEY 8= 101 59 24 25 24 22 64 160 202 217 228 270 285 283 328 387 447 565 754 707 499 468 381 182
20151209 % AHEY o= 103 55 35 19 34 27 76 165 248 212 222 269 261 281 315 416 466 570 650 667 465 437 353 181
20151210 = AHEY o= 122 79 43 21 24 32 63 156 215 240 272 274 309 306 348 377 430 491 658 642 458 398 345 223
20151211 =2 AHEEY o= 122 53 32 32 27 25 59 160 226 253 270 246 278 309 381 382 427 564 699 676 491 429 41 225
20151212 & AHEY o= 115 79 62 42 27 36 47 91 95 197 215 261 306 354 355 469 440 504 484 395 359 359 276 166
20151213 o AHEY o= 111 59 37 30 23 26 23 51 95 161 187 221 249 299 327 213 463 430 394 290 357 248 162 99
20151214 2 AHEY o= 38 26 20 13 12 27 62 169 226 209 213 241 252 246 257 299 338 502 597 629 450 375 354 163
20151215 3} AHEY 8= 7 53 31 24 18 29 62 147 199 208 235 246 269 261 333 354 409 548 634 572 457 403 394 196
20151216 % AHEY o= 100 67 40 26 24 39 73 136 206 219 183 249 272 287 302 361 483 528 666 615 446 412 353 207
20151217 = AHEY o= 119 64 36 28 22 21 64 161 219 222 200 244 262 318 321 346 430 559 653 633 487 466 400 222
20151218 = AHEY o= 116 78 37 32 22 28 48 153 200 229 265 284 302 273 307 377 454 606 631 584 468 434 432 269
20151219 & AHEY o= 155 76 72 44 22 30 52 82 101 183 193 242 297 338 336 391 431 485 568 486 367 293 276 144
20151220 o ANEY 8= 93 69 46 34 24 13 39 49 87 155 232 238 275 288 333 369 410 415 346 275 307 257 195 81
20151221 2 AHEY o= 51 33 17 i 20 21 61 152 191 189 201 199 237 276 277 335 375 518 608 538 412 428 362 184
20151222 3 AHEY o= 109 75 36 24 20 28 46 157 236 241 218 271 315 272 310 383 462 506 674 626 472 397 365 208
20151223 % AHEY 8= 112 81 48 29 25 25 48 143 191 217 205 243 270 280 286 372 381 565 628 598 431 413 373 216
20151224 = AHEY o= 114 74 40 31 21 29 58 148 184 208 197 279 285 289 356 361 454 626 644 635 540 484 371 271
20151226 & AHEY o= 77 43 24 12 16 20 39 46 112 170 150 202 246 280 384 391 418 435 411 319 332 321 251 134
20151227 o ANEY 8= 76 55 37 22 13 14 23 56 72 143 185 191 251 312 332 377 423 399 331 248 293 234 150 100
20151228 2 AHEY o= 42 37 12 17 8 25 55 150 219 223 221 241 242 260 286 327 383 516 579 579 451 415 375 203
20151229 3} AHEEY o= 106 51 41 23 13 26 62 121 205 209 216 275 260 294 297 353 427 575 643 606 426 482 332 200
20151230 % AHEY o= 116 92 33 23 25 35 57 122 172 221 224 264 276 267 288 396 447 543 671 656 371 415 308 175
20151231 = A E| o= 103 59 42 25 20 23 56 100 179 207 214 243 341 312 393 446 556 654 672 618 484 362 285 180

W



3.3 Open Transportation Data and Application

3. Smart City Application for Transportation

1 Weekly Traffic Volume Open Data at Samchung Tunnel

DATES DAY Oh Th 2h 3h 4h 5h 6h 7h 8h 9h 10h 11h 12h 13h 14h 15h 16h 17h 18h 19h 20h 21h 22h 23h
20151207 MON 27 12 8 15 32 109 485 867 733 660 428 361 259 274 281 282 300 335 317 172 173 160 125 91

20151208  TUE 49 27 14 17 23 92 367 875 735 652 471 366 306 314 294 288 352 375 369 206 178 206 142 100
20151209 WED 71 31 27 17 30 83 361 862 745 624 460 397 282 289 305 331 326 396 319 206 167 164 122 86

20151210 THU 47 37 29 14 26 77 377 881 683 637 478 335 271 295 282 273 327 297 286 170 160 232 145 88
20151211 FRI 70 43 29 16 27 74 322 878 686 591 433 396 313 306 335 334 337 341 356 197 168 173 130 97
20151212 SAT 52 57 43 27 24 44 109 185 324 435 434 500 505 447 372 304 396 466 368 196 192 196 128 80
20151213  SUN 53 28 26 18 9 38 61 116 201 247 298 321 353 355 331 321 316 257 220 172 155 125 86 33
1,000
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3.3 Open Transportation Data and Application

3. Smart City Application for Transportation

] Calculating the speed of a road link

Total Distance Driven tot (tacho,) Etachoh
i=1

Total Driven Hours (sec) tot (tick,) = chkh
i=1

tot (tacho;)
tot (tick;)

Calculating Velocity v, = < 3.6

€ Velocity of each 5 minutes will be averaged for an hourly basis

00:05 00:10 00:15 00: 50 00: 55 00:60
7 (0 4+ +u. U+t + v, +v.° %)
r p—

n}f

.'Lg

« Tick : Total time of duration from start to end of a road link (in terms of seconds)
« Tacho : Real distance of a Taxi from start to end of a rod link (in terms of meter)




4. IoT Platform Deployment for Smart City
4.1 LoRa IoT Network and Eco-system
4.1 Busan Case




4.1 Lora IoT Network and Eco-system
4. IoT Platform Deployment for Smart City

] loT (Internet of Things) Specialized network - LoRa network (1)

Concentrator Network Application
End Nodes /Gateway Server Server

pet
tracking

smoke alarm

3G/
Ethernet
Backhaul

water
meter

&

trash container

vending
machine

gas monitoring

LoRa® RF TCP/IP SSL TCP/IP SSL
LoRaWAN™ LoRaWAN™ Secure Payload
AES Secured Pavioad

Source: A Technical Overview of LoRa and LoRaWAN, 2015




4.1 Lora IoT Network and Eco-system
4. IoT Platform Deployment for Smart City

] loT (Internet of Things) Specialized network (2)

= |PWAN (Low Power Wide Area
- Network) such as LoRa Network
cosimglion includes applications for Smart

Cities such as;

« smart parking,

« intelligent street lighting,

« supply chain management
with asset tracking &
condition monitoring,

« smart grids with electricity,

LeRaYy A « water & gas metering,

« smart agriculture with land
condition monitoring

« animal tracking

« geo-fencing, etc.

Range




4.1 Lora IoT Network and Eco-system

4. IoT Platform Deployment for Smart City

] Lora uses Star network topology

=5
——
@? @ ""ctéf‘*

Devices can communicate over long
distance with one or several base
stations for lower power consumption
and better battery life
Ex. Lora, UNB...

Devices can be used asrelays thus
extending coverage but consuming more
power and having less battery life
Ex : Zighee, Z-Wave...

Devices require a local relay (box) in
each home to uplink data to the server
Ex : Wifi, Bluetooth...

Source: LoRa Device Developer Guide, Orange, 2016



4.1 Lora IoT Network and Eco-system
4. IoT Platform Deployment for Smart City

] SK Telecom had implemented nationwide LORA 10T network in Korea

LoRa Base Stations SK LoRa network coverage of Korean Peninsula

loT 48 ®3
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4.1 Lora IoT Network and Eco-system
4. IoT Platform Deployment for Smart City

[] SK Telecom’s Monthly Amounts for IoT Services

Unit : 1,000 Won =1 USD

Data Monthly Base Services
Amounts

100KB 35 cents Gas/Water AMI and Monitoring Discount 2 year
(1time per 1 hour) contract (5%), 5 year
0,
500KB 50 cents Monitoring of facilities contract (20%),
(1 time per 10 minutes) * Mult.l—.llnes (500, 2%)
: + Additional data rate
3 MB 70 cents Asset management (public bicycles, etc.) 0.05cents/0.5KB
(1 time per 1 Minute)
10 MB 1 dollar Safe watch for humans
50 MB 1.5 dollars Movable assets
100 MB 2 dollars Construction sites security management, Electricity
AMI, etc.

Source: SK Telecom, loT homepage, 2016

* The amount of new loT fixed monthly fee is 1/3~1/10 of the current loT fee rates




4.1 Lora IoT Network and Eco-system

4. IoT Platform Deployment for Smart City

] SK Telecom’s LoRa Architecture

Network
{Connection)

Things
{Chip/Module/Device)

Open API

oneM2mM
LoRa Device
LoRa Module {Local vendors)
LoRa Chip {Semtech)
LoRa Connection LoR
a
Tracking Nationwide
\-}_L3°~1"°" data Network
Monitori i
o I >4 ) LPWA
:.-':,I- Temp./Humidity_ .~
data e
Metering - /.xrmn data

-

Platform

SK Telecom
Open loT Platform
(ThingPlug)

LoRa Service
Connectivity Platform
Platform

{ Data
SK Telecom |
devices
DacD@ |
BP dewvices
L

Utility
devices

Data generated
Scollected from
device of loT
service
subscribers

Future loT Market Volume Share {SK Telecom’s Estimation)

<

Connection (5%)

Source: Netmanias.com

od
loT Platform (15%)

loT Service

Open AP
oneM2M

SK Telecom
Native
Service
{B2C
" tracker)

1oT Service
by BP

'Vertvical'
(e.g..
Utilities)

\' Mash-up

Service
New/Advanced
Services
oo
s s s Y

End user/
Enterprise/
Government

Service,
Device E
Service,
Device > lig.!!
89
Service, -~
Device
Service, —
Device .
R
s &

loT Service/device (809%)



4.1 Lora IoT Network and Eco-system
4. IoT Platform Deployment for Smart City

] Examples of 10T services through LoRa network

.

&8 714 27|
by LKE3H

loT Meteorological Sensors loT based Gas detectors




4.1 Lora IoT Network and Eco-system
4. IoT Platform Deployment for Smart City

] Examples of 10T services through LoRa network

Antenna

LoRa DCU case

loT based tracking device




4.1 Lora IoT Network and Eco-system

4. IoT Platform Deployment for Smart City

] Examples of 10T services through LoRa network

S \

B

LoRa smart plug  LoRa smart sensor

L

B«
LoRa smart
control meter

Smart control meter

lop,
(te))

)
\,0“3 l

LoRa
base
station

Smart plug

JOLTER !

Core N/W | (R
: LoRa
Op server
3
“

Smart sensor

-Ra Door Security

J @ §

- =@
LoRa GPS Tracker

loT based smart plugs and sensors

loT based Security Devices



4.2 Busan Case
4. IoT Platform Deployment for Smart City

] Busan, Korea
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4.2 Busan Case

4. IoT Platform Deployment for Smart City

[1 OneM2M based Smart City Platform named Mobius in Busan, Korea

B
4

Integration GAW

Open Smart City Platform
© e

Oata colecton
‘analysis

W“

Platform
o[’lvv-.» conl

ol

=

e Dsta colection/analysis

o Data transmission

Global Connectivity

-

-

A7\
0 & 390 & A0 &

AlSon Abance-basad
10T service domain

o N2M-b s ed
10T service domain

OIC-based
T servoe doman

Ag’gmm Citizen
o Hoaguest sorvices
Smart-Parking
smmm ° Provide services
Smart-Salety
° Service conrol Users
Local Servce
9 Data collection/analysis
Q Data transmission
Domestic Connectivity
U-City Public Open APY Government

& T~
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Source: Busan city, 2015



4.2 Busan Case
4. IoT Platform Deployment for Smart City

] Top 10 Big Data Analysis Candidates at Busan City

1. Traffic Congestions Analysis service 7 Top ranked Smart City
o , _ Services with Big Data
. Smart Traffic Signaling Services L are related to
. Smart Parking Services Transportation
J Services

Daily Security Guide Services

Smart Missing Child Protection Services
Maritime Security Services

Smart Security Services

Smart Crossroads Services

© 0 N O VoA W N

Pollution Forecasting Services

10.Social Dias aster Management Services

Source: Busan city, 2015
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5. Discussions

5.1 Smart Nation Perspective
5.2 Implications and a Way Forward

Secure & Reliable

wchoAy AL, hss S,



5.1. Smart Nation Perspective (1)

5. Discussions

Next generation e-government for
impressive public service and smart public
administration management

Using cutting-edge technology such as Al Big Data, and loT

Secretary government suggesting customized services in advance
on both online and offline

‘Digital Brain’ government finding and solving problems for itself by continuous
learning using cutting-edge technology such as Al and big data

Open government for all people to participate in public administration
communicating with people by wire-wireless network nationwide

Reliable and supported government leading the society of integrity and
justice by opening and sharing all information transparently and safely




5.1. Smart Nation Perspective (2)

5. Discussions

E-government D Smart Nation

People/Civil Srtvant pymewmemal  Auto recoginition of problem by digital
Work brain — Self-suggesting alternatives —

Claim — Improvement

Improvement
Government leadin ——— : : .
: J People leading policy decision
policy management
. . On-site ..
Focusing on Simple task Administration Soliving complex problems

Co-production
qualitative -empathic service

Customized Lifecycle service m Everyc?lay and Ilfgtlme
assistant service

Online + Mobile Demand-based
Channel Method On-Off multi-channel

Quantitative and Efficient Service




5.1. Smart Nation Perspective (3)

5. Discussions

ICT advancement including Al, Big Data, loT, 5G, etc. calls
for a new digital government paradigm in Korea.

Intelligent Information Technology Transformationinto
Convergence and Diffusion a New Digital Society

Korea set the agenda of 5G /2%, Al can replace human labor including Increasingly complex ® The 4™ Industrial Revolution and
commercialization before public administration ?"d difficult social emergence of individually tailored
PyungChang Winter sues A small scale production economy
Olympic =

Advances

o — The coming of a next generation
in Technology ——

digital age and diversification of

policy demand
@ @ J——
: o
Transition to a media

based ffestyle and Changes in the way we work

Changes

in Society

loT Cloud Bigdata Mobile

@ > expanding socio-culftural :
o @ - a/ globakization and creation of new jobs
First in the world, Owl Bus Case
national wide loT Crime Prevention ‘ -
network has been Social Welfare =

deployed in Korea

Emergence of a New Environment for Digital Government
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5.2 Implications and a Way Forward

5. Discussions

= Balanced Development between Technology and Law/Ordinances/Policy

=  Clear understanding and vision for e-government and smart city forward looking
into being a smart nation

= Ways to upgrade central and local governance structure by utilizing ICT Power
(Smart City, Smart Communities, etc.)

= Start with seeding project s (e.g., Feasibility Study) support possibility by local
governments?

= Power of loT in citizen daily life — loT Platform? loT services? loT network?

= Systemized development framework — network, platform, application layer based
approach, for instance

= |ncreasing Citizen Participation is critical — applying Living Lab methodology with
Social Digital Innovation?
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Thank You!
Questions and Comments
Dr. Sang-Baek Chris Kang

Director of External Cooperation, KLID
chriskang@klid.or.kr
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