bpnd

B BO,D, Hbl OnopHas ceTb
Tsn
PedepeHcsl [Maccaxunpckni wifi
. [aHHble
Parvnana
Obuwme https://cyclemon.com/ onopHas ceTb
http://lessandruss.us/
https://neomam.com/interactive/13reasons/ cnefyownn cnowm -

CETb Mnoe3a-TOHHEIb

https://madebyshape.co.uk/method .
connected trains

crneayrLmn criou -
naccaxupckum wifi

ﬂOﬂOﬂHMT/eﬂbe' https://www.madwell.com
€ KHOMKWU . . . creayoLwmi -
nepexoabi https://lostworldsfairs.com/atlantis/ i
ynpaeneHus wi-fi,
: BCacbIBawOLLada U
FOpU30HTASbHbI httos://webflow. com//x2' npyrue CeTku
€ nepexonpl https:/www.apple.com/ipad-pro/

crnenyowmm -
OaHHble Ons BCero

,D,OI'IOJ'IHeHI/IFI K I/ICXO,EI,HOMy
opnapy

BcnnbiBaoLwmm TeKCT

[rpacoukal



Pa3buBKa no akpaHam



3KpaH

2D KapTa MeTpoO C KOnbLEeBOU CTPYKTYPOU [eicTBueE:

BapuaHTbl/npumepbl:

Vibenshus

L A o JTaHauHr HaunHaeTtcs ¢ 2D cxeMbl MeTpo (NpumMepsl

e e Ot HWXXe UMK UX ajanTaumst), C KONbLEBOW CTPYKTYPOIA.
Cxema MeTpo sBnaeTcs “noanoxkon” ans

i nocnegyroLmx 3KpaHoB 1 N300paKeHu.

Nerrebros Runddel
Nuuks Plads

Skjolds Plads

¢ Nordh:
Osterport orahavn
Aksel Mgllers Have (R] Gpo S

Norreport

Lindevang Frederiksberg

Ll
Vanlgse Flintholm Fasanvej
Frederiksberg Allé

£ @
Enghave Plads ¥ Gammel Strand Lergravsparken
Kebenhavn H  Radhuspladsen Amagerbro
08 @resund
Islands Brygge ™

O Transfer station DR Byen= Amager Strand
@ S-train
® Regional train Sundby ™ Femeren
@ Airport

@ M2 @ @ Bella Center™ Kastrup
QrestadY (8] o Lufthavnen

(R

Vestamager

http://www.orangesmile.com/common/img_metro_maps/glasgow-map-metro-1.png

NORTH NORTHERN
Hyndland
SHORE LINE BEACHES LINE
A e Underground

mswmmm Suburban Rail

Hillhead

£ Kelvinbridge 2004 @ UrbanRail.Net (R. Schwand!)

Circular Quay
1

Kelvinhall

Wynyard (__ :

St George's Cross
Partick X3
O’Connell Street

Cowcaddens

Charing Cross
Pitt Street
Govan )
) St James Buchanan Streety Gueen

[]
Exhibition Street
Centre
Town Hall

n
Central " Argyle St igh Street
g ?

(]
River Clyde .- St Enoc

Ibrox Cessnock
Shields West Bridge
Road Street 4 Street

Kinning
Park

Railway
Square,

Museum
]

Liverpool
Street

Goulburn
Street

WESTERN

Bridgeton
SUBURBS LINE o

(Chatmers Street)
EASTERN
SUBURBS LINE

SOUTHERN
SUBURBS LINE

https://www.seekpng.com/png/detail/909-9096897_copenhagen-
metro-with-city-circle-line-map-metro.png

http://www.urbanrail.net/eu/uk/gla/glasgow.htm



2 3KpaH Backbone

——Infrastructure NewvcTBuUe:
HaNTWN NPUMepbl KAPTUHOK 1 Noro (Tex “rlop.J'IOM(Ka” n3 2D KapTbl JIOXXNTCA Ha
AMPEKLUA UM NPOCTO NioBbIe NNOCKOCTb U CTaHOBUTCHA Ba3on ang

KapTUHKM NO Teme (cenyac noro)

cneayouwero nsobpaxeHums

BBoO OCHOBHbIX
rpadouyecKknx 3rNemMeHTOB
afleMeHTOB (04YepenHOoCTb):

1. MarmcTpanbHasi ceTb (+OTMeTKM
core of a network ctaHuum (1.1) / backbone
infrastructure
-\O 2. aapa cetu / core of a network
Z 3.  yanbl cBs3u / network nodes
-4 O O network node
g s — 0 4. NHTEpPHET

core of a network

.

network node

S a-.fo +

network node



Enabled

services
lNMepeuuncneHune ycnyr, BO3MOXHbIX Ha Oa3se

3 3KpaH

MH(PACTPYKTYpPbI C 3KpaHa 2 1

HaMEeHOBaHNA YCIyT

OdenctBue:

HY>XHO OyaeT caenatb 9KpaH 2 MeHee
KOHTPacCTHbIM, YTODObI YBECTU Ha
3a4QHMK NNaH

2. BbIBOO TEKCTOBbIX BITOKOB C
for metros: onMcaHnem PyHKLMN
Connectivity for ticketing 1.6nok “for metros”
2.1 cctv 2.6nok “for mobile network operators”
VolP 3.6nok “for passengers and
train control system businesses”
core of a network llot (LoRa, 5G, 2.2 for mobile network
% TSN) operators:
-\o fiber and mpls links for
d o © network node base stations
11 ) o 1
Ly 1

network node

.'
X
O 0D
X
O
.

= “\Fo

core of a network
111111

.
U
I
X3
SN
:
O

for passengers and
2.3 businesses:

Wi-Fi

Internet

e NI
network node :m:




4 akpaH Trackside network and

cnoi ¢ nAPPRTPYkypoir “noesa-

TOHHEenNnb”’

2. Ha ykazaHHOM boHe nosBnATCS creayoume afnemMeHTbl

o ] (B nopsigke):
HeuncrtBue: - base stations

1. NMponagatoT TekcToBble BNOKM “akpaHa 3" POHOBLIM ) traln (3 cars):

cTaHOBUTCS “aKpaH 2” (B dopmate 4/6 nnu
NOHMXXEHHOIO KOHTpAacTa) C KapTUHKamMu/
0603Ha4YeHNAMI cnnucka NHAPaACTPYKTypbl “akpaHa 2”

¥

base stations inter-carriage radio links

P 2l ala

—_—
~,
=

SBrSbrS media SCF

media screens https://www.mos.ru/upload/
newsfeed/newsfeed/IDN_7926kopiya(10).jpg
sensors

industrial PC (1st and 3rd cars) https://images-
na.ssl-images-amazon.com/images/I/

7142k2al EEL. SX466 _.jpg

inter-carriage radio links (Mexay BceMu BaroHami )
https://www.neratec.com/wp-content/uploads/
2018/09/redundant-ICL-small-web-1.jpg

Screwable shark antenna (Ha kaxgom BaroHe)
https://i5.walmartimages.com/asr/
d1fefb0c-8d97-48d8-97ea-

d10ae8f7alac 1.66e72a4fcb00c00aed364de7f5bb
3751.jpeq?

odnHeight=56080dnWidth=560&0dnBg=FFFFFF
)
‘ ) (tl))

b

— ——

industrial P

((‘))

industrial PC

(t‘))




S5 3kpaH Capabilities for

cnon Y LALLM “noesa- OewncTBue:

TOHHenNnb”

—_—

9KpaH 4 MeHee KOHTPAaCTHbIN
2. BbIBOM TEKCTOBbIX BTIOKOB C

onMcaHneM CepBUCOB Ha Hba3e cBsA3un
“I:IOGB,EI,—TOHHeJ'IbZ

Wi-Fi on

trains Online

TV Online

Wi-Fi on
trains Online
TV Online
CCTV 4G



6 akpaH Rich datasets &

crnov ¢ BA0OPH M aaHHbIX:

tech

OdenctBue:

1. 9KpaH 4 MeHee KOHTPACTHbIN UNK
yBenuynBaeTcsa noess,
2. BapwuaHTt A: panee nogasnsetcd

CNNCOK HAabopoB [OaHHbIX, KOTOPbIE
HaM JaeT cBs3Ka Moe3d-TOHHENb
(BEPOATHO OTAEMbHBLIM 3KPAHOM,

HeobxoAuMO pPeLUnNTDb)
BapunaHT B: TexHn4yeckune gaHHble

NpeacTaBnsalTCca Ha 9KpaHe MOHUTOpa
MallMHKUCTA / Ha 3KpaHe MOHUTOpa Unn B
Buae 4aTt4ynkoB BHYTPU BaroHa (ToXe Kak
9KpaH)

tech data

GEO

session duration
number of
connection

per cent of Wi-Fi
users

data from sensors
and CCTV
Incidents statistics



8 akpaH Smart services for

cnon ycRY#tHa 6aze OeincTBue:

AaHHbIX
1. 9KpaHbl 6 n 7 (4, ecrniv Mbl OCTaemcs

B NMPOLWIibIX AeUCTBUAX Ha 1 akpaHe)
CTAHOBATCH MEHEE KOHTPACTHbLIMU
2. BapwaHT A: Ccnmcok cepBuUCOB,

KOTopble Mbl nNpeanaraem Ha 6ase
OaHHbIX OT MaccaXmpa N CBA3KM
noe3a-TOHHENb

3. BapwuaHT B: npencraensem cepsuchl
B BUae npndopHon naHenu (nynest
MaLlMHUCTa / KOCMUYECKOro Kopabng
N TO), Ha ' KOTOPOW OTpaxkeHbl

VROUKATOPbl | BapuaHThl HOAWKaTOPOB:

- 3arpyska neperoHoB MeTpo
YnpasneHue yactamMum coctaBa
(3Hauykm alert)

3arpyska BaroHoB

FINCT CEepPBUCOB (OpaHXeBbIM
Ha PUCYHKe):

- targeting - YpoBeHb K1CNopoaa B BaroHax
. Smart metro - Pacno3HaBanune nuu
* navigation

- Al for predictive management

- face recognition

- personalised content for
passengers



7 3kpaH Data on passenger

cnoii ¢ HA6BPR¥In paHHbIX:
passenger

N

OdenctBue:

9KpaH 4 MeHee KOHTPACTHbIM U Mbl
npubnmxaembl /yxogum Ha
OTAESbHbIN 3KpaH U BUAUM
naccaxwupa Ha nnartdgopme
naccaump ¢ TenegoHoMm

CMNCOK daHHbIX, KOTOPblE reHePUT

naccaxmp n ero gesamnc

passenger data

device vendor
timestamp
phone number
installed apps
traffic

cookies

DPI data

IDFA & GAID



L3: BBOA, OCHOBHbIX L3 data: cnucok

rpadou4ecknx afIeMeHTOB NCTOYHUKOB OaHHbIX
9NEMEHTOB n HabopoB AaHHbLIX
(o4epenHoCTb) 2
1 OoAHOBpPEMEHHO passenger data u passenger data tech data
tech data (3aronoskn) - devicevendor - GEO
OOHOBPEMEHHO: CMMCOK Habop - timestamp - session duration
OaHHbIX Anga passenger data u tech - phone number -  number of
data - installed apps connection
traffic - per cent of Wi-Fi
cookies users
- DPIl data - data from sensors
3 - |IDFA & GAID and CCTV

Incidents statistics
NINCT CEPBUCOB (OpaHXeBbIM

Ha pUCYHKe):

- targeting

- smart metro

- navigation

- Al for predictive management

- face recognition personalised OTaenbHbIN
- content for passengers 3KpaH



9 akpaH

BHYTpPM BaroHa: npoaykrbl Makcuma

.'JJ

()

Y

> )

-

e

OdenctBue:

HOBbIN 9KpaH: NaccaXxupbl BHYTpU
BaroHa c geBavcamu, B BaroHe
NCTOYHUK Wi-fi

NpMBbMXKaeMcsl K KaXxgomy u

NOKa3biBa€EM

1.media screen ¢ KOMNOHeHTaMu (ecnu

Heobxoamnmo)

[loroga

NkoHka «News»

3Ha4vok Wi-Fi

[Mone ons peknambl U daHTa3nnHas
peKriama 4Yero-To HeCyLLEeCTBYOLLEro
TMna «The best Shampoo»

1.maxima portal Ha akpaHe cmapTdoHa

[Nonga noroaa

Kypcbl BantoT

Jlyywimn pectopaH

[1naHbl Ha BeYvep
HearpeccuBHasa doaHTasnnHasd
peknama

HosocTu

1.maxima app Ha Apyrom akpaHe

3Ha4oK «Makcumay B ryrn/an ctope
Ecnu B npunoxeHun: my account /
activated services



