- VA\

AN

Current State of Goyang Smart City

and Future Plan

Chief of Smart City Team at Goyang City

Ahn Dong Soo



» » » @ =
1. Overview and characteristics of Goyang TR "ﬂ ;* N
O)RHe 4 dee @
v

2. Current state of Goyang smart city
3. Introduction of Goyang smart city service

4. Future plan




Overview and characteristics of Goyang

@ Geological location and accessibility of Goyang
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@ General information on Goyang

I Goyang city is composed of 3 districts and 39
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neighborhoods (977 towns 6,094 vilages (as of Dec. 2019 ®
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Goyang City, heart of Iron Silk Roado|that will connect Eurasia as it is located
area, which will play a central role in inter-Korean exchanges!l =



Current state of Goyang smart city

® Major progress of Goyang smart city ®

From Goyang U—City to Goyang Smart City !

City outcome links 1@
“Smart City”
¢ (Cregte sustainable smart city ecosystem
e Achieve technological innovation and

cregte creative jobs

Siksa, Deoki districts
2008 ~ 2012 L

Samsong district

2009 ~ 2015

U-City

. Securi Ubiquitous city
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Introduction of Goyang smart city service

@ Goyang smart city Living Lab project @

Goyang citizens’ capabilities with great participation level and understanding of smart city

» In resolving regional issues, Goyang City already accumulated on knowhow as it experienced what to do, how to do for
what reason through living lab project

- To be self sufficient, every project needs to “treat citizens as partners for project implementation”!!

PGoyang with abundant experience of resolving

yang where the culture of citizens’ participation
urban problems based on ICT

takes root

- loT convergence pilot complex (ex: parking with relief, sma
=000 \waste collection)

- Establish smart city in Siksa, Deoki, Samsong districts
and conduct Goyang Living Lab project
¢ N

bFuture = Run smart city Living Lab project continuously
“S;"es - Run smart city promotion center continuously (ex :

corporate networking, citizen education)

"ica"° = Diversity citizen participation program (ex : participatory
budget system, etc.)
- Diversity claim handling window

busines
S

communicati
on channel

WEZEly - Receive more than 100, 000 clairmis: :

citizens W tlzens maonth
participatio BRAALCURNYEF: theMhet Communication award for 5

. consecutive years (2013~2017)
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{{ Direction of Goyang smart city Living Lab ))

@ Living Lab (Innovative structure based on bottom — Up

approach
= Focus on request for improvement by residents in the initial

stage of the project, coordinate project direction based on
discussion with stake holders, making residents feel about their
influence and operation efficient

= Select service items that can be felt by citizens considering request

by residents and complaints, motivating people to participate in
the project.



Introduction of Goyang smart city service

® Goyang smart city Living Lab project ®

“Smart loT walkway” demonstration project” the safety of elementary school students

» There is a growing consensus on the safety of children’s walking safety, but practical solutions has not been
enough.

- Growing demand for improvement by parents, students, and residents for children’s walking safety
» Goyang city is implementing Smart loT Walkway project by applying smart city technology targeting elementary

schools yvith poor children’'s walking environment.
Project overview

Project Concept

a Instal smart safety bamiers for walkways near Goyang Elementary School

€D ncuce verice speed reducion by speed alam and voice notice
Inform students by displaying vehice movement information on the smart

Overspeed display with

’ 19 Lwireless vehicle detector

application

v Goyang smart city team, Goyang Knowledge Information Industry [ selfesteemup | 3 O

Promotion Agency, ITS Bank, Goyang Municipal Council, Goyang Resident
Committee, Goyang Elementary School, etc.

v/ 90,000,000 won in total

ining floor warning li

Thumb's up if the speed
limit is complied with

v/ 2018.6.~2018. 12

Wiy

v" Near Goyang Elementary School, Deokyang—gu, Goyang-si, Gyeonggido province

Establishment of “mutually cooperative children” s walking safety” under which
risks can be recognized by all drivers and pedestrians (children and students, etc.)



Introduction of Goyang smart city service

® Goyang smart city Living Lab project ®

“Smart loT walkway” demonstration project” the safety of elementary school students

» Select area near Goyang Elementary School was selected after reviewing accident near elementary schooal,
walkway condition, and willingness of schools and residents to select final project location.
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» Among elementary schools surveyed, Goyang Elementary School
showed the highest traffic accident rate.

sHsw

» Unlike other traffic accidents which occur mainly on the wide street,
the most accidents near Goyang Elementary school occur near walkways.

» Narrow and complex walkways where students go to and come from

school
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Introduction of Goyang smart city service

® Goyang smart city Living Lab project ®

“Smart loT walkway” demonstration project” the safety of elementary school students

Poor visbiity e

Fire station blocking the visidR ming of village bus and /
* et : perking sovesionon)
i Please install. | am 1 afraid of commutlng to school.
Vehld&saooeleratng ..... | *\Nak/vayen\nronr ¢ | Now-
the speed ........ Densely populat od /

5. Others (optional)

alat 1\ A s
This can save even I|fe of a ch|Id

walkway environment >

No separation between vehicle | 5. others (optional)
road and pedestrian road : Please Install.

\ (Reasons: children always suddenly come out.) |
oor walkway environment
Narmow walkway width

Poorv13|b|Irty

Applicatioh of
smart walkway

......... technology
Poor visibility * ........................... 16, 84.7%

llegal parking Vehicles accelerating
The speed

® Helpful ® Not helpful Others




Introduction of Goyang smart city service

“Smart loT walkway” demonstration project” the safety of elementary school students

» Goyang City identified finding specific problems, continued participation of citizens and application of existing
business process are the main success factors = incorporating citizens’ opinion in project implementation
process = improving residents’ satisfaction

Collect creativeideaswith participation of various stakeholders such as Incorporaie verious faciors for the success of Living Lab in the operation of Living Lab cound
general ciizens, parents and teachers, such as finding specific problems, continued participation and application in the business

A - 185.23~29

RN —— : = Survey on the demand for Smart loT walkway targeting students
Vi . B Sunvey in advance nd p;/rents yiargeting
sy o P i = More than 87% of respondents agreed on the adoption
= 18.6.25
18t Living Lab Council = Conduct presentation and collect opinion from parents, teachers
and residents

= 18.7.27
27d Living Lab Council = Present project direction to municipal council members, residents,

jllect-opinion X parents, teachers and resident committee

coordinate - 18817

3¢ Living Lab Council . Coor_dlnate project detalk_aq design dl_rectlon and connect
requirements from municipal councilmembers, resident P
committee, parents and teachers @

= 18827 v
4t Living Lab Council = Review project progress and discuss ways for future gy
management and operation v

Incorporatin . !ncorpqrate rgsidents’ opinion regarding Ipcation of smart
. €0 p? sl . g installations, installation angle and operating hours 2>
maximizing the satisfaction level




Introduction of Goyang smart city service

® Goyang smart city Living Lab project ®

“Smart loT walkway” demonstration project for the safety of walking elementary school students

» Demonstration completed by reflecting residents' requests such as talking smart board, floor warning light, smart
crossroad, notice for pedestrians, notice for speed limit and awakening smombie.

Crosswalk at the back gate of
Hyundai Apartment

o
"

Talking smart notice board (Byeokjekwanji Talking smart notice board (Byeokjekwanji Talking smart notice board (back gate |
intersection)

intersection)) _ of Goyang Elementary School)
ALY = -

-

Talking smart notice board (Hyundai Apt. back Floor warning light
gate intersection)

Detailed technologies applied

Hany 7 / > 5 a Walking smart intersection notice
i | With tloor waming light and satfety signal at the intersection, vehicle access Is notified to
pedestrians and drivers

Nudge-type speed imit notice
= Device that shows the vehicle speed to dnvers at the school zone
Walkking smart crosswalk notice

With floor waming light and satety signal at the crosswalk, vehicle access Is notified to
pedestrians.

Smart notice to pedestrians

= Notice to dervers on the movement of pedestrians on the road without walkway




® Goyang smart city Living Lab project ®

Introduction of Goyang smart city service

With smart city technology + environmental improvement, “create pleasant Goyang smart city”
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Various factors that threatens the safety of walking
children such as congested and narrow roads

Smart loT walkway project + formation of unique street

Estsbished [safe + pleasani] envion
pedestrians by linking Smart lol walkway project with
urban regeneration project

o '. .' .
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Introduction of Goyang smart city service

@ Goyang smart city Living Lab project

What are the responses from citizens regarding “Smart loT Walkway”?

140

120
100
80
60
40

) I
0

Nofice at crosswalk Notice o intersection Reduced speed of vehicles near smart lol walkway by more
M Very helpful W Helpful Not helpful Not helpful at all M No idea 'u"m m’/o
(Before: 37.275km/h = After: 290.893km/h)

»

Average speed measured on Sep. 1
37. 275 km/h

l3 months
a2 -

later agy o

Average speed measured on Dec. 7
29.893 km/h

Voice notice

/
Preference of

57 (16.7%) installed smart
devices

Floor warning 130 (389%)

light

-------

Smart electric
board

. ]
.. ~d ¥ x; 3 e
0 100 200 300 : '

According to the sunvey results on satisfaction with smart ol Received plaque of appreciation from Goyang—dong ciizens
walkway, 90% of respondents showed positive reaction (Goyang—dongeeidentoornrn)ittee%Goyangsrnartcity
team



Introduction of Goyang smart city service

@ Smart city service project that can be felt by citizens @

“Smart waste collection management system” to create clean and pleasant urban environment

» Install solar power compression waste bin with waste amount detection sensor = waste amount can be checked by waste
collectors = optimization of waste collection vehicle movement = increase in efficiency of cleaning work

Sensor for waste collection §Solar power compression waste : :
amount bin Smart waste collection and management solution
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Introduction of Goyang smart city service

@ Smart city service project that can be felt by citizens @

“Smart waste collection management system” to create clean and pleasant urban environment

» Install solar power compression waste bin with waste amount detection sensor = waste amount can be checked by waste

collectors = optimization of waste collection vehicle movement = increase in efficiency of cleaning work
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Introduction of Goyang smart city service

@ Smart city service project that can be felt by citizens @

“Smart waste collection management system” to create clean and pleasant urban environment

» Install solar power compression waste bin with waste amount detection sensor = waste amount can be checked by waste
collectors = optimization of waste collection vehicle movement = increase in efficiency of cleaning work

Optimizes the route of garbage collection vehicles by monitoring the amount of waste generated by hour and day
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Introduction of Goyang smart city service

@ Smart city service project that can be felt by citizens @

“Smart waste collection management system” to create clean and pleasant urban environment

» Install solar power compression waste bin with waste amount detection sensor = waste amount can be checked by waste
collectors = optimization of waste collection vehicle movement = increase in efficiency of cleaning work

EX) As of March 2019, the results of the analysis of the garbage in each region of Goyang City
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Introduction of Goyang smart city service

@® IoT convergence demonstration complex @

ol convergence demonstration complex™ project to provide various lol service by establishing sensors

@ . . o n .
» Goyang smart city promotion center has accumulated data for 12 kinds of services established after
loT convergence complex formation project (2016~)

» Provide accumulated data at the request of citizens and private companies for free

loT convergence demonstration complex formation project

o cypro

Escherichiacoli monitoring service Escherichia coli sensor Escherichia coli
. . Water temperature, electrical conductivity, hydrogen ion concentration, dissolved oxygen concentration, dissolved oxygen
Water drone service Water quality sensor saturation, turbidity, battery votage
. L . ) Wiater temperature, electrical conductivity, hydrogen ion concentration, dissolved oxygen concentration, dissolved oxygen
Wiater quality monitoring service Wiater quality sensor saturation, turbidity, battery voltage
Smart park environment service Ultra fine dust sensor (certified by the Ministry of Environment) Ultra fine dust
Smart ecological environment service Multiple weather sensor (Ministry of Environment), precipitation sensor Temperature, humidity, wind direction, wind speed, rainfall, barometric pressure, ozone, ultraviolet rays, insolation
o ) LED security light, illumination, PIR, dimming sensor Brightness, UV
Smart security light service -
[lumination sensor, UV sensor Temperature, humidity, UV
. ] . Muttiple weather sensor (Ministry of Environment), precipitation sensor Temperature, humidity, wind direction, wind speed, rainfall, barometric pressure, ozone, ultraviolet rays, solar radiation
Smart ecological environment service i i ; )
Odor sensor (Ammonia, hydrogen sulfide, VOC) Ammonia, hydrogen sulfide, volatile organic compounds, odors
Relief davcare senvice Ultrafine dust, temperature / humidity, wind direction / speed, presence of = Temperature, humidity, wind direction, wind speed, rainfall detection, ozone,
vea rainfall, ultraviolet ray, ozone, insolation sensor UV, fine dust, solar radiation
Accumulated amount detection sensor Accumulated waste amount information
Smart waste collectionand managementservice = Solar compression bins Information on waste amount in compression bin
Vehicle tracker Vehicle location information
lllegal parking detection service Vehicle detection sensor Parking or stopping sensor detection

Highest temperature, lowest temperature, highest humidity: 1ovie- i
Mosquito Collection, CO2 3

Complex environmental streetlight service Pedestrian traffic, CO2, UV Pedestrian traffic, CO2, UV, failure 7 L - /
= 43.37 million cases of accumulated data, 97 application for certification key, 97,835 cases of data collection, 1.9 million cases of website visit, 2,463 users of smart city
promotion center (as of 2018)

Smart protection service to improve residential

ervionment Mosquito collection, temperature/humidity, CO2

Support stable data management and private utilization by linking it with smart city integration platform which is adopted as of 2019



9Y:8 Future plan

Ways for resident participatory project for Goyang Smart City formation

What is the way to make residents actively participate in Goyang smart city formation project ?

= Through various services such as Smart loT walkway and smart air clean
bus shelter and accumulated information, pursue open innovation where
citizens participate to identify new services

@ Contest for development of smart service linked with
existing project based on citizens' idea

c Support fund to awardees for business startup and

administrative service and apply eased condition for moving into sopeae 2 e e
Eou-th smart town to be Created ] ”San - - . e — — —
@ rovide special treatment to awardees in partnership with major el el k= Soamer- TS G
software companies sy
P
.-"'- l"".-‘;"-\. ——
= Synergy in line with Goyang Citizens’ Idea Contest, which is held every year — )
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- As of 2018, 30 programs for 3D printer, laser cutter, drone and 10 programs for experience,

| [}
-lﬁt Inl oV Z . . C P .
A W'— 612 citizens completed the program with 90.75 as education satisfaction level in 2018
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- By incorporating ideas presented by citizens, sense of pride for citizens increase

Mammlzeser\noeopelahonefﬁcencybyoollechng nesldenls opinion
continuously






