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SMART CITY =

“Smart cities as a high-tech intensive and advanced city that connects people,
information and city elements using new technologies in order to create a
sustainable, greener city, competitive and innovative commerce, and an increased
life quality (Bakicr et al., 2012).”

“A city is smart when investments in human and social and traditional (transport)
and modern (ICT) communication infrastructure fuel sustainable economic growth
and a high quality of life, with a wise management of natural resources, through
participatory governance (Caragliu et al., 2011).”

“Smart Cities initiatives try to improve urban performance by using data,
information and information technologies (IT) to provide more efficient services to
citizens, to monitor and optimize existing infrastructure, to increase collaboration
among the different economic actors, and to encourage innovative business models
in both the private and public sectors (Marsal-Llacuna et al., 2014).”
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» CPSicyber Physical System)

Siernens

https://www.hannovermesse.de/en/news/digital-twins-from-siemens-81669.xhtml

http://www.technologyrecord.com/Article/siemens-and-bridg-partner-to-develop-digital-twin-technologies-63087
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Concept Operation Recycle

https://www.coursera.org/lecture/
digital-thread-components/digital-thread-CMOFd
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4. Application Method

714 oL X] = o
> Soquryy =2 > iSaE v
> s JIAIgE P Maas
» DRT

w5, AT AN B O DA 40

ISR =Y 2A|, HE M, 2018

io:l ol o:||;|.|o|: HI-AHz|o=| o:||§

Sinjung4 District

Sinnae 3 District

Opum District

L e -
. e, § [rresssessse,
e - Som
2 2 X e
-1 - — -'b‘.‘ 3 .3 : I‘ 3
N.mpuk [Jlsmct Yoa Fort
.ﬁrse\ := . b ’ A
PO e S
3 T i,i:\_'_ o o,
" %
= ot SN, -
Gangnam District W T

e High: 284

FEE Law: 748




RSITE
4% 0,

5. System Dynamics st M B A

SEf A O AE§ B =} (dynamic behavior), 5 A[ 7+ Z1t0] -2 A|AE Q|
HE Hol S LHF= =EE

o 1 IEER

24 T oI Tx| = e

N O| A‘I b A =

o — = b ] 1 ;S!"g
1

=31 P
]

H 4i

-

T _CHAl iR AR
mE=rt

S =h= Al

=oect
=175 ol
=

=37 REFE

STHTIE

oiHy <=

A = 2 2]

& S ==




5. System Dynamics
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Space Time Trajectories of Daily Activities and Movements

Structure of ABM

9:00pm | Groce?-
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Application of MATSIm Simulation Program

« MATSIm was selected (Analyzing the Urban activity-based model and an
opportunity to the national application and establish the simulation
network)

Understanding the MATSIm operation mechanism J

< MATSim Proceeding > < Create Network and Plan >

STEP 1 Coordinate extraction
Open street map

| P

1

r

ST m Create Network

1

B Input location and property |

3

| STE
.

=E£l Create Plan
A

| STE
3

;@'—l Input individual users’ characteristics |

EP 4 | Specify Configuration
| «<——| NETWORK, PLAN and other variables |

| STEPS | Output Extract

< Changes in Patterns according to Time)>
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Activity based Model using Smart Card data
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Motivation

» V2X(Vehicle—To—Everything) is the core technology of CAV(Connected & Autonomous Vehicle)
Communicating road situation in real—time by vehicle to vehicle (V2V), vehicle to infrastructure (V2I)

V2X (Vehicle—To—Everything) technology

* Collecting accurate traffic information
* Various transportation system improvement such as establishment of

real—time traffic signal strategy could be possible
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Theoretical Motivation

* RL is the machine learning method for finding the optimal policy or the optimal
action strategy achieving the specific objective

Reinforcement learning

* Learning by taking various actions S

based on the reward

|
)

* Reward corresponds to the state of S
the environment changing by the Stag: gfward AC“?;:
agent's behavior  Resa

« Does not require a model for the environment, ‘ Environment 1

St+1 J‘
' N

So it can be applied in various environments

¥

Methodology for finding the optimal traffic signal control scheme
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Simulation Configuration

* The model was implemented in microscopic traffic simulator, Vissim
* Toy network was constructed and available phases to be chosen were configured

Toy network and available phases

#2 #3 #4
EBTH/LT WBTH/LT NB/SBTH

=4 TN

#5 #6 #7 #8
North Bound & South Bound SBTH/LT NBTH/LT EB/WBLT NB/SBLT

- Two straight lanes
- One left-turn pocket
One exclusive right-turn lane

East Bound & West Bound j \
- One straight lanes

#1 EB/WBTH

One left-turn pocket
- One exclusive right-turn lane
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Simulation movie

B EEQw = §b % 5B e canen romo - 100
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Evaluation results

Proposed model, model 1 and model 2 are compared for 200 simulation time steps
Proposed model showed decreased delay time and HC emission than model 1
Though proposed model showed increased delay time than model 2, it showed decreased HC emission

Evaluation results of three models

_ Model 4 Model 2 Model 3

Average decreased dela

0.107453 0.021739 0.108585
(sec/veh)
Average decreased
HC emission 0.014195 —0.01743 —0.02611

(mg/veh)

Average obtained reward 20.59607 — —
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