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Business Overview
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Lines 1/2/3/4/8 and Vehicle Depots
Enhanced Integrated Monitoring System

Obijective

Time Period 2020.10.22 ~ 2022.09.30 (1, 2, 3, 4, 8 Lines, each separate order)

120 stations and 4 vehicle depots for Lines 1~4

3D-based @ |Intelligent
oy © Integrated
Integrated Management Integrated Monitoring I :
nfrastructure Environment
System System
Sponsor Seoul Metro (Ministry of Information and Communication)
| SAMSUNG SDS " oo i+ Communication |
Governance Samsung SDS  Overall Business Mgmt. |ntelligent CCTV Wiring/Track Construgtion
‘ . * Provide 3D-based * Install Various Equipment
Consortium Platform /\ /\
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What is Smart Station?

Smart Station is a control center that enables integrated management and efficient operation of

the station facilities through 3D—-based digital twin and Intelligent monitoring system

3D-based Digital Twin Station Control Center o
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Details of improvement of the service environment II

Key Features

New Technology

Main 3D Ul Virtual patrol PSD Monltormg Tunnel detection | pisplaying SOP by Alarm

Wire mode Management of rental facilities

Shutter remote control | PTZ Camera control | Emergency call alarm | Video playback  |peripheral camera display] Relief form management

Establishment of Intelligent Integrated Monltorlng
System Based on Digital Twin

Implementation of Intelligent 3D-based Integrated Establishing an integrated
. . + =+ I .
Integrated Monitoring System Management System infrastructure environment
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Improvement in Station Environment II

Subway map Ul screen

Lines 1 & 4 Subway Map

:V'a'“ - Complex menu layout decreases ~ !SSue .
ssue

Sonved Intuitive menu layout increases
user readability and convenience  °°V¢

user readability and convenience
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Improvement in Station Environment II

Station operation improvement by optimizing equipment operation

© O Lines

existing operations o o
(example) Secure space efficiency by minimizing the top surface CQ&MI>
Space required for operating 81 CCTVs, -
~Sadang Statio Space required for operating 100 CCTVs for this project
L3 optical switch |
L2 PoE switch L
- v"Minimize necessary
equipment to secure
Monitor & KVM equipment top surface
space (60% more vs.
before)
SiE v'Extra free space can be

used for other purposes
v'Power usage reduction

effect

* Rack size specification: H2,030 X D1,000 X W600
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Improvement in Station Environment II

3D-based integrated monitoring system — quick control

© O Lines

existing operations .
(example)

CCTV Monitoring

POl Hef

® YAAE

Train operation info.

R_—| Indivi
= \_cont

® 3844

@ o|gAE

O ohfAlg

O N4

2020-08-11 11:20:45

i ———— YeAE X
Replace individual pstusmenyy | _ 184 822 (827) B
control with integrated | - iz

monitoring system

Improvement of various
outdated facilities

Qe 00 Vi A 4
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Improvement in Station Environment II

Intelligent CCTV — deliver intelligent monitoring system

G Q Lines existing operations (example)
Outdated equipment and blind spots Intelligent CCTV and Al deep learning technology for
lllegal riding and various safety accidents Zero safety accident blind spots

~ Analog CCTV IEEEEED + 2million pixels

;'3 400,000 pixels InteI ent CCTV

1,993 units 468 units

Detect Detect

Detect

[llegal riding No mask fall down restricted access
area (tunnel)
| Al (deep learning)-based
integrated monitoring
Prevent Prevent + Prevent + Preemptive
1| = Decreased control efficiency lllegal infectious safety accident
lllegal riding | due to outdated CCTV riding diseases accidents  prevention
= Difficult to check immediately
when various situations occur
9 /20 Copyright © 2020 Samsung SDS. All rights reserved | Confidential SANMSUNG SDS ?j}_*l%
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Improvement in Station Environment II

Intelligent CCTV — introduce fisheye camera (panorama video)

o @) Lines

existing operations  Visibility of intuitive situation and ability to respon
(example) via videos with no blind spots -

Visibility of subway waiting room

Visibility of '
Intuitive > Video with no

situation blind spots
using fisheye

camera

> Intuitive
understanding of
situation by
providing
sequential videos
of screen doors

|
s=

Difficult to understand
intuitive situation due to

bl_m_d spots organized in the : :
Difficult to understand order of the Qitliok station test scregih M|
situation inside due to carriages

Side cameras on the screen door
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Improvement in Station Environment II

PSD Monitoring (PSD* : Platform Screen Door)

PSD iTV Screen (Housing Camera)

T ] A -4 S e
" TEE it g e

------

Main « Difficult to see inside due to side Issue °* Install camera in front for
Issue cameras Solved internal/external view
* Crew hard to make intuitive decisions * Crew can make intuitive decisions
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Improvement in Station Environment II

PSD failure integration —
iIncrease safety of passengers through real-time data

Lines _ _ _ _
oeexisting operations  PSD Quick response via event in case of failure
(example)

AleEEE) a

"> Display the
video of the
when abn(_)rmal failure point
status Is and check the : S
detected platform /™ .7 | Eventocours
status e Q

ME[2E
2020.08-0109:10:05

SEHA o] 4|
2020.080107:40:55

» PSD status

Only PSD status and and failure

. PSD check through
failure can be checked

: Event.
Failure Status ' ..

Detection = failure, the 3D
Map
automatically
moves to the
point of
occurrence
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monitoring at the
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Improvement in Station Environment II

Tunnel Safety Monitoring

General monitoring @ Intelligent monitoring

Main . The administrator monitors the gg . B Automatic monitoring of
ISsue tunnel at all times SO|l:I1Zi0n movement in tunnel and alarm
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Improvement in Station Environment II

lllegal ride monitoring

lllegal ride detection 3D Integrated Platform Alarm Detection

Notiwearing

s MEDEIN

-1{‘(%;§Eh

J
Lt

main * Detects illegal rides and displays alarms on 3D control screens
feature
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Improvement in Station Environment II

ITV Standardization —

Increase train operation safety and convenience in maintenance

o 0 New application of
line (example) Strengthening maintenance efficiency through standardized [TV suppl

Unstandardised ITV environment

v Easy maintenance
through standardization

to cover the enclosure

v'Securing visibility by
standardizing monitor

size

Ununified monitor size
and enclosure size
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Improvement in Station Environment II

Toilet long—term occupancy monitoring

Toilet occupancy status and motion detection and
warning alarms

Detection of occupancy through double senso

i Buitt-in 4 PIRV Warning M i AN N
sensors and 1 heat alarm when footage atithe
saierlt abnormal stat he|ba hmom

is detected 5N -
Infrared detection of Heat—sensing
the human body
« Detection of occupancy Motion/
by infrared measurement Waiting Status
(PIR) Detection
« Detection of occupancy in the Toilet
status by thermal
measurement
The *Detects long—term occupants such as falling in the bathroom and displays
main alarms on the 3D control screen
feature
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Improvement in Station Environment II

Virtual Patrol

Further

. Improve
The first person mode

N2nE3N

Further improvement . | 5rove realism from a first—person perspective

* Realistic patrol route
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Improvement in Station Environment II

Rental facility and aid supplies Management

Management of commercial rental facilities in the station

The
main
feature

Shopping]mall[rentall
informationfattribut

A A X

47pME | AE)E 1511075 drjes | o=
Actoin | 2201 (6.66%) goj2 | 2,613,800%

QICHAIZIR | 2020.09.18. AyE2Y | 2025.10.18
acyel HatHz

» Main information management such as
lessor/lease period/store number, etc.
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The
main
feature

18/20

The management of relief supplies in the station

=0 © @

gEae
No £E HZYA  gEUAN 2y
328 o opa3 2016.04. | 2021.04.
2| aaaL 2020.05. | 2021.05 2%
e 2020.12. | 2024.12. | 10074
4 BugesA 2020.12. | 2024.12.| 357

* Management of major information, such
as the quantity and expiration date of
relief supplies
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Improvement in Station Environment II

Fire fighting/Fire I/F Integration — increase station safety

o 0 New application of
line (example)

Monitoring fire locations
that do not match the PLC-
based real environment

Integrated management of
individual managed
monitoring systems is
required

S NMENESBNt | Smart Station Introduction

Rapid response through event in case of fire

Warning
alarm when
abnormal
status is
detected

Fire Sensor
Status
Detection

> Display video
of the fire
occurrence
point and
check the
situation

> Automatically

move 3D Map
to the point of
fire through
Event
Checking the
location of
occurrence

19/20

eSB!

Qa6 00V~ Z LOSH

1st
recognition
of fire
situation of
fire repeater

> Linked Platform
Delivery
ire
detectors

tivated
activate !—Pt(-:—q
11
A fire

Display event on |
interlocked 3D system

Fire alarm signal
transmitted to PLC
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Improvement in Station Environment II

Shutter I/F integration —
Increase convenience through remote control

o 0 New application of Increase employee work efficiency by providing oxamplo
line (example) automatic control function _p

NEnEBN
Seoul Metro

Remote area
Automatic/

simultaneous control
And sound source
transmission

* When clicki
icon, the cor
camera im
and displayed

« Up/Down Button function
provided

* STOP button function provided

e shutter control
Ul and the
e interlocked

v’ Automatic/simultaneous
control on 3D-based
integrated control
platform

Within Station
Shutter

Move directly to the manual control

shutter position and

control directly in the
field

v'"Warning light and
speaker voice guidance
(installation site)
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Improvement in Station Environment II

|OT sensor trial application — guaranteed loT service scalability

00 New application of Providing monitoring functions through real-time P e
line (example) measurement of loT sensors oxampe

Warning
alarm when
abnormal status

ngasan 2\ o)e)E)x) A

is detected

. Dlsplaypenpheral camera

; Image pop—up
loT New Sensor Installation 2) I\/Iachlne room - Responsive work progress
NB-loT ;
@ tempzzfl?::/)al?:ni ity Temperature/ hum|d|ty and fine dust concentratlon in
. . : real-time communication machine room

ARG ALY SRR UL <2 and fine dust Confirmation service provided

installed for 10 stations on Line conditions of facilities

1 and 26 stations on Line 4 in the station,

: such as'machine rooms
Real-time measurement of

temperature/humidity and
fine dust in machine room
and communication room
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Improvement in Station Environment II

FMS -

integrated control of construction equipment for this business

00 New application of  Check if there is any abnormality in each device by .
line (example) monitoring system operation status

Zi—Chuk vehicle base

Comprehensive

........ control(1.line)........
Communication control

center(1 line)

Comprehensive

! v" Integrated monitoring for each device
control(4 line)

v Real-time display of device operation
status
v Immediate response in case of failure

. . i Networks
Convenient screen Ul provided _

Integrated equipment

management system

n g . . - | ' \m— -‘ b »
Providing real-time monitoring 3 ) <A ﬁ =u'::: <) WZ‘I M
/ o) [
a

% NERS3NF | Smart Station Introduction 22 /20 Copyright © 2020 Samsung SDS. All rights reserved | Confidential SAIMSUNG SDS 714 A |



[}
Improvement in Station Environment II

3D Wire Mode

Providing wire mode according to CCTV

CCTV POl tracking area location bv station

B & RS

* Increase maintenance efficiency by identifying the location of CCTV piping / wiring
through wire mode
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