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CoaepaHue

e [1ns yero Hy»XeH NHTepHeT Bewewn
* [Thatdopmbl loT

* CTaHOapTM3auma U PbiHOK

* Peanunsaumm YmHoro [opoaa

* CueHapum (Use Cases)

* [lepcneKTnBbI pa3BUTUA




H4TO Takoe VIHTepHeT
Bewewn loT



«KenesHbln TpeyroabHUK» LUndppoBon IKOHOMUKM

NHTepHeT Bewen — oaHa N3 0OCHOB
LUndpoBon IKOHOMUKHK

NHTepHeT Bewelt (Internet of Things, loT) —
KOHLENUWA BbIYUCAUTENBHOM CETU GUBNYECKUX
npeameToB («BeLlei»), OCHaLWEHHbIX BCTPOEHHbIMM UckyccTBeHHbIN uHTennek™ (UN)
cpeAcTBaMu B3aMMOAENCTBUA APYT C APYrOM UK C Artificial Intelligence).
BHELIHeW cpeaon, paccMaTPMBaAKOLLLAA OPraHU3aumio

TaKUX CETeN KakK ABneHne, cnocobHoe nepecTpounTb

3KOHOMMYECKME M 0OLLEeCTBEHHbIE NPOLECCHI, i ;s
MCKtoYaloLWEee M3 YacTu AeCTBUIM M onepauuit [l o
HEeobXoAMMOCTb Y4aCTUS Ye/I0BEKa. ! Wy

INTERNET
oF THINGS
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[ToTpebnTenbCKUN 1 NPOMbILLAEHHbI
MHTepHeT Bewew: loT u Industrial loT (I10T)

* BmecTe? * \nn pa3penbHo?

https://community.iotandus.com/1253/describe-differences-between-industrial- https://us.profinet.com/iiot-is-not-iot/
internet-industry



Pasznnyma mexay M2M un loT

M2M (Machine-to-Machine) loT (Internet of Things)

OrpaHuyeHHas Npou3BOANTEIBHOCTb ® Bbicokonpoun3BoaUTE/IbHblIe BCTPOEHHbIE

® OTcyTCcTBME €4AMNHbIX CTaHAAPTOB cucTeMbl
CneunannsnpoBaHHble OTKpbITble NPOMbILWNAEHHbIE CTaHAAPTbI
paspaboTumKu Pa3paboTumku Wnpokoro npoduna

® [loporue 1 orpaHnYeHHble Hepoporne KommyHuKaumm obLiero
KOMMYHWKaLLUK npMMeHeHUA

® 3aKpbiTble creLnanm3MpoBaHHbie ®  OTKpbITble U CTaHOAPTHbIE peLleHmnn
peweHun ® Cuctembl AN MHOXECTBA NPUMEHEHUN

®  YcTpoKcTBa ANS e4UHUYHDBIX ® [IporpammHble peLueHus
NnPUMeHeHuN ® [lepepaya AaHHbIX B peXXUMe «peanbHOro
AnnapaTHble yCTPOMCTBA BpeEMEHN»
OnepaLmMoHHbIi NOAXOA (YCTPOWCTBO- ® UT-noaxop, (YyCTPOINCTBO MOKeT BbITb
onepauus) nepenporpaMmmmMpoBaHO Mo, pasHble 3a4a4n)

" Mpeumyuiectso 0T — OTKPbITbIM CTaHAAPTHDIN NOAXO0A, NPM KOTOPOM NPUIOKEHUS
0O4HOTr0 MPUMEHEHMA MOTYT BbITb UCMOb30BaHbI B APYTMX NPUMEHEHMAX.

" OTKpbITOCTb U NNAaTPOPMEHHbDbIN noaxop, B loT

"  PasnnyHble TEXHO/OTUN:
" «TpaguumoHHble»: Wi-Fi, Bluetooth, 3.4G ...
" «MHHOBaUMOHHbIe»: BLE, Thread, LPWAN...

Slafinmi.com




[TpoTOKONbI |OT ANA peweHnn «yMmHOro ropoaa»

Bluetooth * Bluetooth Low—Energy(BLE)v— HOBan Bepcus * Neul— HeMUEH3NPYeMan TeXHONOMA Ha
Bluetooth aAna npumeHeHuii 10T, ana c ’ OCHOBe OTKpbITOro Nnpotokona Weightless.
4 " nepenasm He6_0“b”'”"x 6n0kos AHHbIX. * Bbicokan aHeproaddeKTMBHOCTL — A0 15 net
S B * [punoxeHusa iBeacon gna po3HUYHOM neuL OT ABYX GaTapei AA.
N TOProBAMn. JAN )
* ZigBee 3.0 MpeaHa3HayeHa 419 NPUIOKEHU — * LoRaWAN — «ceTb C HU3KOW
C PEAKVMMM CeaHcamm CBA3M A1 LoRa MOLLHOCTBIO M BbICOKOM Aa/bHOCTHIOY.
HI3KOCKOPOCTHOM Nepesauy AaHHbIX. = *  MOKeT 6bITb MCMONb30BaAHA B
° Y/ - o
ANS <YMHBIX 303HUM» U <YMHOTO ,OMa>. )L BONbLIMHCTBE NPUMEHEeHN |oT. )
* Z-Wave 415 NONHOCBA3HbIX ceTen bes \ ( * Sigfox3aHMMaeT NPOMEXyTOYHOE NOJIoKeHUe No \
A3aTbHOCTU MeXXay 6ecﬂpOBO,ﬂ,Hb|MVl JTOKa/1IbHbIMU (Wl-Fl) n
. LI,eHTpa/'IbHOFOvy3J'Ia. . sigfox coToBbiMM ceTamu. OcHOBaHa Ha TexHonorum Ultra Narrow
EAMHCTBEHHbI M3roTOBUTENb YMMOB - Sigma Band (UNB)
Design. *  OnTMManbHa, eCAn 4anbHOCTU AeicTBUA 6eCnpoBOAHO
° |/|CI'IO}'Ib3yeTCﬂ ,EI,I'IH peLLIeHV”‘/’I <<yMHOFO ,£I,ON\a>>. JIOKanbHOM ceTu HeOO0CTaTO4YHO, @ UCMNONb30BaHNE COTOBOM
j \ CBA3U HeLI,eﬂeCOO6pa3HO.
* Thread—Ha 6a3e npotokona IPv6, Kak N C_\ A
R 7N o
fononHeHue kK Wi-Fi. @ NB-IoT * NarrowBand|oT — ctaHaapT coToBoOM
b I_Ipe,D,HaBHaqua ANnAa aBToMaTU3aunnn B CBA3U ,D‘ﬂﬂ yCTpOMCTB C HU3KUMMU
PELIEHNAX CYMHOTO AOM3>. 06bemamn 0bMeHa AaHHbIX B ceTh 5G.
* MoeT bbITb Mcnonb3oBaHa ana loT ) \ J

" LoRa u Sigfox asnatoTca Hanbonee pacnpocTtpaHeHHbIMK LPWAN-TexHoNOrmsamm
" NB-loT — cTaHA4apPTM3NpPOBaHHAA TeXHO/10TUA, COBMeCcTUMas ¢ LTE.

Slgalaginm{.com




CpaBHeHMe npoTokonos loT

el Short
Distance

UMTS, HSPA, LTE, LTE A
s WiFi
Zighee
kbps
Bluetooth
LoRa, SigFox, NB-loT, LTE-M
bps

Hcrounuk:

10m 100m TKm T0Km Samsung




[Tpenmywectsa LPWAN

K LPWA (Low Power Wide Area) oTHOCATCA CET Ha OCHOBE C/1eflyoLnX
NPOTOKO10B 6ecnpoBOAHOW CBA3M, NpeAHa3HaYeHHbIX Ana MHTepHeTa
Bewen (10T) n memalwmHHbIX KOMMYHUKauuni (M2M):

° Sigfox Geographical Power
Coverage, Penetration Consumption
. Weightless / Neul
o NB-IOT/LTE Cat NB1
o LTECatO,1, 3
. LTE-M1/ LTE-MTC (LTE-Machine Type Communication) gg%s;ese“
Transmission | il ;

° LoRaWAN Latency * Bandwidth
. Symphony Link
. EC-GSM-IOT (Extended Coverage GSM-I0T)
° RPMA 3G/4G/5G

o Number of / i .
Yunbl LPWAN — Hegoporue, a Cpok ciyXbbl yctporcTsa loT ¢ unnom Base Stations Radio Chipset
LPWAN coctasnsaet go 10 net ot ogHon H6aTapewn. Radio Costs
[JanbHOCTb AencTBumA: 2-5 Km B ropoae 1 ao 20 KM B Ce/ibCKOM Subscription Costs

MeCTHOCTHU

CKopocTb nepeaaun gaHHbix: 0,3 - 50 K6ut/c.
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LoRaWAN

CtaHgapTbl 1 peweHns Ha 6a3e LoORaWAN pa3spabaTbiBaeT u
npoaBuraeT Hekommep4eckaa opraHusauma LoRa Alliance, B KoTopyto
BxoaAaT 6onee 500 komnaHwuii. Mepsana Bepcus ctaHgapTa LORaWAN
6blna npoaonkeHa B uoHe 2015 roaa, a 8 2017 roay Bbilwaa BepcuUa
1.1.

KoHeuHble y3nbl (End Nodes) nepepatoT AaHHble OAHOBPEMEHHO Ha
BCe W/H03bl, HAXo4ALMECA B 30HE NOKPLITUA, NO KaHany LoRa.
LLnto3bl LORa KOMMYTUPYIOT COODLLEHNA OT KOHEYHbIX YCTPOMCTB Ha
loT-cepBep no npoTtoKony IP.

KoHeuHble y3/bl 06bI4HO coaeprHart:

* CeHcopbl, KOTOPbIE U3MEPAIOT NepeMeHHble NapameTpbl,
Hanpumep, TemnepaTypy, BAAXHOCTb, CKOPOCTb U YCKOPEHMUA,
curHan GPS v np.

* TpaHcnoHaep LoRa, KoTopbiv nepenaét cUrHaabl No NPOTOKONY
LoRaWAN.

LLnto3bl nogkntoyatoTca K cepsepy cetu loT no ctaHaapTHoOMyY
npoTokony IP n npeobpasytoT pagmMo4acTOTHbIE NAKeTbl OT KOHEYHbIX
y3/10B B CTaHOApTHble IP-nakeTbl.

loT-cepBep — 310 06n1a4Haa nnatpopma loT. CywectByeT 6onblioe
pa3Hoobpa3sne (HECKONBbKO COT) pa3nmyHblx loT-naaTdopm.

LoRaWAN" NETWORK COVERAGE

100+
LoRaWAN™ Network Operators

100+ Countries With LoRaWAN Deployments

IP-coegnHeHune

7/

7
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Hanbonee nepcnektmsHble npumeHeHna LoRaWAN

* YMmHble cuétunkm ansa HKKX (Boaa, ras,
31eKTPUNYECTBO M T.A4,.)

* MoHUTOPMHT NoTpebneHna ana «YMHbIX
aneKkTpoceten» (Smart Grid)

° MOHMTOpMHI’ TPAHCNOPTA U TIOTUCTUNKA

* MOHMNTOPMHI NPOMbILLIEHHOro 060pyaoBaHMA
(Smart Manufacturing)

* «YMHbIV ropoa» (Smart City) B T.u:
®* MOHUTOPUHT NAPKOBOYHOIO NPOCTPAHCTBA
* MOHUTOPUHT MYHNLUNMAZIbHOIO TPAHCNOPTA
® CUCTeéMbI YMHOTIO YINYHOIO oCcBeLWeHNA
*  MOHMUTOPWHI NOTOAHbIX YCNOBUN
¢ TMOXapHble N OXpaHHble CUTHAa/TIU3aLUUN
* aBTOMaTU3aLMA 30aHUI U Np.

* «YMHOe cenbcKkoe xo3ancTeo» (Smart Agriculture)

* Cb6op AaHHbIX C Nonel (TemnepaTypa, BAAXKHOCTb,
KMCNOTHOCTb NOYBbI U Np.)

*  MOHUTOPUHT CKOTa (depTUNbHOCTB) M Np.

Utilities Telecom Energy Industry
Smarter grids Enhancing networks Maximising efficiency Optimising production
Logistics Buildings Agriculture Smart cities

Smart supply chain Intelligent management Empowering growth Citizen satisfaction

http://texascom.co.id/lorawan/
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PacnpeneneHune peweHunn loT

* bo/IbWKMHCTBO pellueHnm loT — e e —
. Most loT Platforms focus on Industrial/Manufacturing
3TO pe LLI e H M FI B u S I n eSS I OT B T. Ll . loT Platform Companies by Segment
NHaycTtpuanbHoro UHTepHeTa Consumer lo¥ Business loT

Percentage of loT Platforms vendors

focused on each segment
35%
32%

* B noTpebuTeNnbCKoM CEeKTope .
(Consumer 10T) — 6ONbLINHCTBO N
peLlleHu HaleNeHbl Ha PbIHOK | I I I
NOMaLUHEN aBTOMaTU3aLMK Ul I EENENEEE !

McTouHuK: [oT Analytics
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https://iot-analytics.com/iot-platforms-company-list-2017-update

[TnaTdopma NpoOMbILLNEHHOTO VIHTEPHETA BeLLey

loT Importance by Industry

* MMporpammbl «LinpposBan skoHOMMNKa»
npeanonaraet pa3paboTky obnavyHOM
«Mnatpopmbl NpombiwneHHoOro MHTepHeTa
BeLLEen».

* JT1a nnatdopma npussaHa obecneymsaTb
npeacKasaTelbHY aHaIUTUKY U
NHTENNIeKTYaibHOe 0b6cnyXKnBaHme
0bopyaoBaHMA, a TaKKe MOHUTOPUTb U
noaaepKumBaTh 3aZlaHHble YCI0BUA
NPOM3BOACTBA M HOBbIE CTaHAAPTHI
NPOMbILEHHOMN 6@30NacHOCTM.

* OgHOBpPEMEHHO nnaT$op:v\a HY*KHa AN
MOHWUTOPUHIA NCUXO-PU3NYECKOTO
COCTOAHWA COTPYAHMKOB M aBTOMATMUUYECKOM
06paboTKM BO3HMKaOWMX Ha 06opyaoBaHUMU
COObITUMN.

McToYHMUK: iot.ru

M loT critical M IoT very important W loT important M IoT somewhat important M loT not important

(Copynight 2016 - Dresner Advisory Services).

NctouHumk: Dresner Advisory
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ApXnTekTypa loT

Bewm. «Bellpb» - 06bEKT, OCHAWEHHbIN * «Cknag bonbwux AaHHbix» (Big Data
CeHcopoMm ans cbopa AaHHbIX, a TaKkKe Warehouse). OtdunbrpoBaHHbIE U
aKTMBATOPOM, KOTOPbIA UCNOMHAET KOMaHAbI 06paboTaHHble AaHHble ANA NpegMeTHOro

noay4yeHHblIE OT CETU.

aHanu3a nssnekaetca ns3 Big Data Warehouse.
Kpome Toro, B HEM XpaHUTCA KOHTEKCTHasA

061aKOM NPOMCXOANT Yepes LH3bl, B KOTOPbIX MeCTe YCTaHOBKM CEHCOPa), M KOMaHpb,
AaHHble NpeaBapuTenbHo obpabaTbiBatoTca KOTOpble 6bIAM NOCAAHbI Ha aKTyaTopbl.

4TOObI CHU3UTL TPAPUK MEXKAY LWA3aMU U

obnakom. * AHanuTtUKa gaHHbiX (Data analytics).
Ucnonb3yeT gaHHble 13 Big Data Warehouse,
O6nauHble Wnto3bl. [PoN3BOSAT CHKATUE onpegenser TeHAEHUMU U A4eNaeT NPeAMETHbI
AaHHbIX U obecneynBatloT 6e3onacHOCTb Npu aHanu3. OCyLLEeCTBASET BU3yaNN3aLmIo
nepegave AaHHbIX OT MONEBbIX LUAKO30B U pPe3y/IbTaToB NPEeAMETHOrO aHanu3a, U
0613a4HbIMK CEPBEPAMU, COBMECTUMOCTD BblpabaTbiBaeT cnocobbl NOBbIWEHUSA
NPOTOKOJIOB. 30 EKTUBHOCTM PabOTbl CUCTEMBI C BELLLAMMU.

Mpoueccop cTpummHra gaHHbix. Obecneunsaer
apPeKTUBHYIO Nepeaayy u LLENOCTHYIO AaHHbIX
BXOAHbIX AaHHbIX B Data Lake n ynpasnawouwme

NPUIOXKEHUA.

«03epo pgaHHbIX» (Data lake). Data lake
MCMNONb3YeTCA ANA XPaHEHUA AAHHbIX,
reHepMpyemMblix MOAKAOYEHHBIMW YCTPONCTBAMM
B TUX ncxogHom dopmate. Korga AaHHble
MCMONb3YHTCA NPU aHAIUTUYECKUX BbIBOAAX
(insights), oHn nssnekatotcsa us Data lake n
3arpyxatotca B «Cknag bonblumx [aHHbix» (Big

Data Warehouse).

Kpome TOro, HaliAeHHbIE KOPPEeNALUn NnomoratoT
B MpoLuecce NPUHATUA YNpPaBieHYECKMX
peLLeHNN NI0AbMMU.

*  MauwuHHoe obyyeHue (Machine learning ML) n
mofaenu, Kotopble reHepupyet ML. Jaér
BO3MOXHOCTb cO3aaBaTb 6onee TouHble U bonee
apdeKTUBHbIE MOAENN ANA YNPABAAOLWLMX
npunoxeHnn. Mogenu perynapHo obHoBaAOTCA
Ha OCHOBE UCTOPUYECKUX AAHHbIX, HAKOMJIEHHbIX
B Big Data Warehouse. Koraa npyumeHMmocCTb m
3pPEeKTUBHOCTb MoAeNel NOATBEPKAAETCA
aHA/IMTUKAMM JAHHbIX, HOBblE MOAENN
NCNONb3YHOTCA YMPABAAIOLWNMMU NPUSTONKEHUAMM.

https://www.scnsoft.com/blog/iot-architecture-in-a-nutshell-and-how-it-works

Sensors, actuators
and smart devices

Sensors, actuators
and smart devices

Gateway |

loT architecture

Control
applications Models

Web

application

administration
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[lepcneKkTnBHbIE OTpacan AnAa sHeapeHua loT

YUCNO COEJMHEHHBIX YCTPOWCTE NO OCHOBHBIM OTPAC/IAM 3KOHOMWKW B MUPE B 2019 FTOAY (MIH WWT.)
MCTOYHWK: OVUM, MACHINA RESEARCH, NOKIA, 2016

JHEPTETUKA W KOMMYHATIBHBIE CNYXKEbI

TPAHCNOPT
NPOMBILLNEHHOCTL
3[IPABOOXPAHEHHME
TOPTOBNA
@OUHAHCHI
TOCCEKTOP
BU3HEC-YCNYIH
0BPA30BAHME

123
80
75
67
91
48
34

A0X0[bl PbIHKA WHTEPHETA BELEW N0 OCHOBHbLIM OTPACNAM IKOHOMWKKM B MUPE B 2025 FOAY (€ MNPA)
MCTOYHWK: OVUM, MACHINA RESEARCH, NOKIA, 2016

TPAHCNOPT
NPOMBILLINEHHOCTB

KOMMYHATbHBIE CNYXEBI

3[1PABOOXPAHEHME
«YMHBIA 10M=
TOProBng
BE30NACHOCTL
YMHGIA TOPOJ

uT

33
26
24
20
20

12

220
120

UctouHuK: Ovum, Machina Research, Nokia, 2016 r.

NoTeHuman pbiHKa loT-ycTpouncTts Poccuu

Mpoune
NPUMEHEHUsA

MpomeiwneHHasn
TenemeTpua

MNepcoHankbHan
TenemeTpus

TenemeTpus
TpaHcnopTa

TenemeTpus
OesonacHocTn
00bLEKTOB

TenemeTpus
XKKX

100

,{0 OcseweHue,
> MeTeoponorus,
Q‘\ 145 MNH | ymHble goma,
o cenbecKoe X03-Bo
B o
o@ A 100 MNpowvsBogcTBEHHBIE
@ Qg‘ npoueccsl, CKNaackoi yyerT,
&Q7 o MITH ' meTkn Ha LeHHbIe rpyabl
Y
Qo fb.q\ 140 MeguuuHa,
\\O‘ ‘?:):2‘ MnH | BesonacHocTs, ceass
N
) 0“\ 45 45 MnH. aBToMoGUnen *
QQ -}l* 1,2 MNH. BaroHoB™™
QQ Q‘G MITH | meTku ana MoHuTopUHra BaroHoE
O K
?\Q §\6\ 95 MMH. NoMeleHniA
59'\ 190 MNH. | * 2 gartuuvka: noxap/
NPOHWKHOBEHUWE, METaH
Ao 500 Teic. xunbix 1 4o 900 ThIC. HEXUNBIX 30aHVIA B KOTOPLIX A0 45
380 MIH. MIH XMAbiX 1 A0 40 MH HEXWNbIX nomeweHuin. BCEMO 95 mnH.
NoMeLLEeHUIA * 4 KOMMYHaInbHbIX pecypca + AaT4uKy NPOTEHKY
200 300 400 500 600 700 800 900 1000

UctouHuK: J’Son & Partners, 2017 r.
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[ThaTtdopmbl lOT



loT-nnaTdopma

-
loT-nnatdpopma — 3TO NpPorpaMmmHoO-annapaTHoe —_——

pelleHWne, KoTopoe paboTaeT Mexay ypoBHAMM loT- @ @ Ea
' e QOP -2

ycTpomncTtB u loT-wnto308 n obecneymsaeT

B3aMMOAENCTBME MeXKAY AaHHbIMU U @ @ @ — |||
06pabaTbiBaOWLNMU UX NPUTOKEHUAMMU. !

Obnako loT - di
Ycrpoiictea loT KoHHekTWBHOCTb
KomnoHeHTbl n GyHKLUMOHAN owioxeHs 1

* |loT-nnatpopma obecneynBaeT BOSMOKHOCTb CTOpOHHIe

* YNpaBaATb yCTPOUCTBaMM |0T, KOHHEKTUBHOCTbIO CETK cepaicel
MeXay YCTPOUCTBaMU U Wwito3om loT

. a,gMMHMCTpMpOBaTb [aHHble, obecneymBaTtb nUx
0b6paboTKy U aHanm3

* pas3pabaTtbiBaTb 3aKa3Hble NPUIOKEHUS
* obecneynBaTb 6€30MaCHOCTb AaHHbIX
* MPOM3BOAUTb MOHUTOPUHT, 06paboTKy CObbITMM

* obecneynBaTb MHTErpaLMIO Pa3INYHbIX cuctem loT
mexay cobon.

* CyuwectsyeT mHoro loT-nnatdopm, ¢ pa3IMyHbIMMK
ApPXUTEKTYpaMMu.

UcTtouHunK: Hackernoon, UKC-KoHcanTuHr
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KnaccuoduKkauma nnatgopm loT

End-to-end loT nnatdpopmbi

* [pepoctasnstoT obopyagoBaHue, N0, KOHHEKTUBHOCTb, 6€30MNacHOCTb U
CPeACTBa YCTPOMCTBAMM, A TaK¥Ke MX MOCTaBLMKM 0D6ecneymBatoT yCayrm
MHTErpauun.

* [lpumep: Particle

Mnarpopmbl ynpaBneHUA KOHHEKTUBHOCTbIO 0T

* [lpenocTaBnAlT MaJIOMOLLHbIE N HEeAOPOrne peLleHua No ynpasJsieHnto
KOHHeKTUBHOCTbIO Yepe3 Wi-Fi n cotoBble TeXHONOTUW.

* [lpumepsi: Mulesoft, Hologram, Sigfox

O6nauHble nnatpopmbl loT

* No3BONAT M36aBUTLCA OT HEOOXOAMMOCTU CTPOUTL CETb, MPEAOCTABAAIOT
YyCAyrv NoAAep KKK onepaunii n gpyrue.

* [lpumepsi: Google Cloud IoT, Salesforce Cloud loT

Mnardopmbl AaHHbIX

* CopepraT Habop MHCTPYMEHTOB ANA HaNpPaBAEHUA SAHHbIX OT YCTPOMCTB, a
TaKXKe oA Nx BU3yanmsaumnm, aHaIMTUKN U a4MUHUCTPUPOBAHMA.

* Examples: Clearblade, Azure, ThingSpeak

loT nnatdpopmbl ANA BEPTUKANIbHbBIX OTPACNeM

* MoryTcoyeTaTb B cebe pa3nnyHble QyHKLNM TPEX NepedncaeHHbix naatdopm,
HO NpeAHa3Ha4YeHbl 4NnAa cneunduyeckomn BepTUKaNbHOM OoTpacau (HedTeras,
aneKkTpocHabxeHune, UTC, KKX u np.)



https://www.particle.io/
https://www.mulesoft.com/integration-solutions/api/iot
https://hologram.io/
http://sigfox.com/
https://cloud.google.com/
https://www.salesforce.com/
https://www.salesforce.com/
https://www.salesforce.com/
https://www.salesforce.com/
https://www.salesforce.com/
https://www.clearblade.com/
https://www.microsoft.com/en-us/internet-of-things/azure-iot-suite
https://thingspeak.com/

PbiHOK 0T nnatdopm 2017

* Ha pblHKe |oT NnpuUcyTCTBYIOT COTHU UTPOKOB, i~
MHOTUE N3 KOTOPbIX ABNAIOTCA HOBUYKaMU B 450 loT Platform Companies Marks A New Record
3TO l‘/‘1 06” a CTM, XOTS U 3a9BASOT O HAaANUYUU loT Platform Companies Monitored 2015-2017
xopouwo npopa60Ta HHbIX U UCMbITAHHDbIX
p elweHun l‘/‘I . “::.;4 loT Platform Companies monitored by foT Analytics

* B cepeguHe 2017 ropa nopTtan loT Analytics, 360
KOTOPbIN BeAET 6a3y Y4aCTHMKOB PbIHKaA
loT, 06baABMA, YTO B 3TOM Ha3ze nmetortca 450
BeHAopoOB loT-naatdpopm, nnm, no KpanHeu
mepe, 06bABMBLLUNX 00 3TOM.

260

* Mo paHHbIM |OT Analytics 6onee 90% loT-
NNaTGOPM OPNEHTUPOBAHbBI Ha pPa3paboTKy o

I'IpMHO)KeHMﬁ, TO e CaMmoe oTMme4vaeT
KomnaHua MachNation.

https://iot-analytics.com/iot-platforms-company-list-2017-update/
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https://iot-analytics.com/iot-platforms-company-list-2017-update/
https://iot-analytics.com/iot-platforms-company-list-2017-update/
https://iot-analytics.com/iot-platforms-company-list-2017-update/

PbiHOK loT-nnatdpopm B 2018 r.

o 10T ANALYTICS

New Research—June 2018

o
loT Platforms Market to surpass $22B by 2023 GO &

IOT PLATFORMS MARKET 20 LEADING VENDORS COMPARED

Global loT Platforms Market
gelglsgrﬁ?elg @) BOSCH CUMULOCITY IoT
GgloT HITACHI \S!'é _
HUAWEI
a @ pfc B2 micosor T Sgsider
. CAGR

1
1
.comAll rights reserved

2023
~As SIERRA .
Market Leader Cloud: SIEMENS ‘-.-‘_.(":'..- WIRELESS Tellt

B® Microsoft

2018 Market Leader AEP:
e DTC Comparison crlterla.u .
»  loT Platform building blocks / tech stack

Fast growing (39%) loT Platforms Market: *  Business and pricing models
* 5 types of loT Platforms: Application Enablement, +  Market segmentation / industry verticals

Cloud, Device Management, Connectivity, Analytics +  Partner ecosystem
*  Manufacturingis the biggest segment = Customers and marketing perspective
*  Asia to become the biggest region = (Case studies

Source: loT Analytics— June 2018 — New publications: 1oT Platforms Market Report 2018-2023 and loT Platforms Vendor Comparison 2018

Insights that empower you to understand loT markets

www.iot-analytics

Copyright £ 2015 by
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Hanbonee 3ameTHble BeHAO0Pb! l0T-nnaTtdopm

B Poccuu

lMonHogyHKYUOHaNbHOe
pewerue /|
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BABMOT @ e
APlu Azure
cepsuchbl »3 ! 7
WHpgycTpuanbHbIv MoTpebutenbckui

loT PbIHOYHBIN hoKyC

loT

B mupe cyuwectytoT 6onee 400 BeHaopos loT-nnatdopm, HO B
Poccum npucyTcTByeT Avwb HeboNbLIAA NX YaCTb.

BeHaopoB NO/NIHOPYHKLUMOHANbHbIX l0T-nnathopm He Tak
MHOTO, KaK B MMpe, TaKk n B Poccuu.

BeHAopbl 06bIYHO NPUAEPHKMBAOTCA APKO BbIPaXKEHHON
CerMmeHTauum pbliHKa — MUHAYCTPUANIbHOTO UK
notpebutensckoro loT (Samsung, Google, Apple, etc.)

KOHKypeHUMA He CIMWLKOM CUIbHO BblpaXKeHa, PbIHOK
npaKTU4Yeckn «nyctom». Bengopel 10T, ogHAKO, UCMbITbIBAIOT
HEeKoTopoe AaB/ieHMne CO CTOPOHbI CUCTEMHbIX MHTErpaToOpoOs.,
Takux Kak AinTu, KPOK, PeBonbta HXUHUPUHT, CUrHYMm v ap.,
KOTOpble CO34al0T crneunanm3npoBaHHble oTpacaesble
peweHna Ha base nnatdopm MUPOBbLIX UTPOKOB.

B uenom, pblHOK XxapaKTepuayeTca Haanmdunem 60abLIoro
KOZIMYeCcTBa NUIOTHbIX U pparMeHTapHbIX MPOEKTOB, O
MaCCOBOM NPOHMKHOBEHUMU |0T-NNaTPOpPM Ha POCCUNCKNIA
PbIHOK NOKa He NPUX0ANTCA TOBOPUTD.

NcTouHuK: IKS-Consulting

22



OcHOBHbIe npeanoxeHma |loT B Poccum

ThingWorx
PTC

loT Accelerator, Device

Ericsson Connection Platform (M2)

Jasper
Connected Digital Platform

MS Azure loT

Microsoft

2lemetry

SAP HANA Cloud for loT

DM, NM, ADP

NM, DM, AEP/ADP

NM, DM

AEP/ADP, DM

AEP/ADP, DM

AEP/ADP

B nomeweHnun
KAneHTa (on
premise), ob1ako
Saa$, rmbpuaHoe
obnako, on
premise
On premise,
obnako

Obnako

Obnako

On premise,
obnako

KnaccloT-

Mopaenb NOANUCKN UK NTNLEH3MPOBaHNA. ba3oBas
aboHeHTCKan nnata + 4ONONHUTEIbHbIE HAYMCNEHMA MO
KONMYECTBY YCTPOMNCTB.

HeT AaHHbIX

PasgeneHne 40X040B C MOOUABHBIM OMEPATOPOM,
BMecCTe C ycayramu SaaS oT napTHEpa onepaTtopa,
KOTObIpe MOCTaBAAOTCA BMecTe C |0T-MPpUNOXKEeHNAMMN.
MaHenb ynpaBneHna BXoAMT B CTOMMOCTb.

MakeTbl Azure loT Hub Packages: ot $50/mec ao $500/mec
(no KonnyecTBy coobLUeHWI B AeHb) au Enterprise level
Suite $1000/aeHb (MMUANMOHBI YCTPOMCTB).

$0.15-50.50 Ha ycTpoitctBo/mec. (B 3aBUCUMOCTH OT
KO/IMYecTBa yCTPOWCTB); ANA 5 AN meHee yCTPOMCTB -
becnnaTHo

SAP HANA Cloud for Developers Edition —
eaMHOBPEMEHHAs NaaTa 3a A0CTyN K naaTdopme.

O6o3HaveHusa: DM — Device Management, AEP — App Enablement Platform, ADP — App Development Platform, NM — Network Management

McTouHumk: IKS-Consulting
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[TocTaBLWMKM NAATPOPM A9 BEPTUKANbHbIX

OTPaCNeN

CeNbCKOe X03ANCTBO, TPAHCMOPT M IOTUCTUKA, SHepreTuka/HKX,
GUHAHCOBbIN CEKTOP, rOCOPraHbl, 34PaBOOXPaHEHME, MPOM3BOACTBO U
nobblya, HedTeras, TOpProsas, 6€30MacHOCTb, YMHbI FTOPOA.

Ha mapkeTtnneice 6onee 200 npunoxxeHni Ha 6ase ThingWorx.

HKX, obuiecTBeHHan 6e30NacHOCTb, TPAHCMNOPT, YMHbIM/6e30nacHbIl
ropod. CepBucbl: yMHaa TeNeMeTpUA; aHaANTUKA AaHHbIX.

Peknama, CenbCKkoe X03AMCTBO, TPAHCMOPT M NOTUCTUKS, ,
aHepreTnka/ KX, dMHaHCOBbIN CEeKTOp, 0OLLENNT, NPOU3BOACTBO U
nobblya, HedTeras, Toprosasa, 6€30NacHOCTb, HOCMMbIE YCTPONCTBA.

BbICOKOBO/IbTHbIE 3/1EKTPOCETH, MPOM3BOACTBO M A0ObIYE, HedTeras,
TPaAHCMNOPT, HOCKMMbIE YCTPOUCTBA.

NHAaycTpmnanbHbiM MHTepHET lloT.

SAP Asset Intelligence Network, SAP Predictive Maintenance, SAP
Networked Logistics, SAP Manufacturing Execution.

IBM, Oracle, Salesforce, SAP, Splunk (M10); ARM,
CalAmp, Cisco, Digi, Intel, Qualcomm
(obopynosaHue); Aeris, AT&T, Jasper, KORE,
Sigfox, Stream, Verizon (ceTb).

Microsoft Azure, Sigma.

Honeywell, Rockwell, Emerson, Alstom, Itron,
Schneider Electric.

IBM, Salesforce (MO); Freescale, Intel,
Qualcomm, Texas Instruments (obopyaoBaHue);
AT&T, Device Cloud Networks, Sprint, Verizon
(ceTb); Accenture, LogicPD (npod.ycayrn).

GE

PeweHuns loT nocTaBasoTCA BMECTe C
naptHépamu: Dell, Hitachi, Telit, OSlsoft.

McTouHmK: IKS-Consulting

Sl.sale?in.oxi.com



CTaHOapTM3aUMA N PbIHOK



CTaHOapTMU3aLMA B MUpe

B pasnunyHbIX opraHnsaumax no paspaboTke ctaHgapTos (SDO) u nx

napTHEPOB B Munpe BeaETcAa paboTa No co3a4aHUIO CTAaHAAPTHbIX
nnatdopm, NPOTOKO/I0B 1 TeXHoNOTruK loT.
PasnunyHble SDO loT moryT 6bITb pa3geneHbl Ha ABa Knacca:

* (i) obwue

* (ii) cneunduyeckne ans NPpUNOKEHUN.

B nepsoit kKateropum SDO, Takme opraHmnsaumm, Kak ITU, IEEE, IETF,

3GPP 1 oneM2M, unrpatoT KAKO4EeBYIO POSb B onpeaeneHum
TEXHONOMMYECKUX CTaHAAPTOB AN1A OXBaTa BCErO Npob6aeMHOoro
npocTtpaHcTBa. OHM pa3pabaTbiBatoT:

* [lonnTtukm
* 06LWmMe 3TaNOHHbIE apXMUTEKTYPDI,

® NPOTOKO/Ibl CBA3W.

311 SDO, Kak NpaBwu/10, OTKPbITbI B TOM CMbIC/NE, YTO KaXKAblA MOXKET

03HAaKOMUTbCA co cneundukaumamm atux SDO, He Byayum ero
yneHom. OaHako, YTobbl BHECTU CBOM BKAAA, HYXKHO ObITb
ydyacTtHuKom SDO. IETF asnaetca uckntodeHnem. TeopeTnyeckn,

Noboi YeNnoBEK MOXKET BHECTM CBOM BKNaA, B cTaHaapTm3auuto [ETF,

W 3TOT BKNaj byaeT oueHMBaTbCS.

HekoTopble n3 SDO BTopon KaTteropum (ii) NOKasaHbl Ha PUCYHKe
cnpasa (Service & App).

IoT SDOs and Alliances Landscape
(Technology and Marketing Dimensions)
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Source: AIOTI WGS3 (IoT Standardisation) - Release 2.0

Service&App
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CTaHaapTM3auma B Poccum

CraHgapTtmnsauma loT B Poccnm nposogutca cunamm
TexHu4yeckoro kommteta PocctaHgapTta Ne 194
«Knbepounsnueckune cuctemol» (TK 194).

TexHnuyeckmn komuteT 194 «Knbepdpmsmyeckme cmcrembi»

obbeauHAeT BeayLMe Hay4Hble M 0bLWEecTBEeHHbIe
OpraHu3aumun, TeXHONOrMYEeCKMe KOMNaHuu,
HEKOMMEPYECKNE opraHM3aLmmn pa3paboTynKkos
obopyaoBaHUA M NPOrpaMmMHOro obecneyeHus.

TK 194 pa3paboTan HauMoHaAbHble CTAaHAAPTbI:

FOCT P «MHPOpMaUMOHHbIe TexHoOTnU. NHTepHeT
Bellen. TepMUHbI U OnNpeaesieHna»,

FOCT P «MHPOpMaUMOHHbIe TexHO0TUN. NHTepHeT
BeLlen. ITAaNOHHAA apPXUTEKTYPA UHTEPHETA BELLEN U
MHAYCTPUANIbHOTO MHTEPHETA BELLEN Y,

FOCT P «MIHPpOpMaALMNOHHbIE TEXHONOTUWN. HTEPHET
Bewen. MpoTtokon obmeHa gnAa MHTEPHETa BeLWeN B
y3KkononocHom cnektpe (NB-Fl)».

KnrwuyeBble TeXHO/10rmu

«/HTepHeT BeLein» «YMHbIE ropoga» «bonbwme gaHHbIE»

%-

«YMHOe Npom3BOACTBO»  «/CKYCCTBEHHBIA MHTENNeKT» «YMHana aHepreTuka»

NUcToYHUK: http://tc194.ru/
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PbiHOK |lOoT B Poccnu

* [lo gaHHbIM onpoca TAdviser (1 kB. 2018 r.) cpeau 100 UT-
pykoBoautenemn, okono 60% pecnoHAEHTOB NOATBEPKAAIOT
NCNONb30BaHME UAN NUNOTMPOBAHME NpoeKToB lloT.

* JlaTyMKamm NPOMbILLJIEHHOIO MHTEPHETA oxBayeHo meHee 30%
obopyaoBaHuAa y 6onee 60% onpoLleHHbIX. [1aHbl N0 YBEAUYEHUIO
3TOoM Aonun B bamkanwme 1-2 roga 0603HayaAM OKONO TPETH

pecnoHAeHTOB.

* [loutn y 50% pecnoHaeHTOB MHBECTULUMWN B UHUUMATUBDI |IoT
BbIPOC/IX 33 NOCAeaHUM rog. bonblWKMHCTBO Tex NpeanpuUATUN,
KOTOpbI€e y*Ke Ha4yanu nogobHblie NPOeKTbl, NAAHMPYIOT YBENYNTD
nHsectuunm B lloT 1 B 2018-2019 rr. Kak MUHUMYM Ha 15-20%.

http://www.cnews.ru/news/line/2018-05-21 tadviser rossijskij rynok promyshlennogo interneta

3ajgayu, A1 KOTOPbIX MCNOJ/bL3YI0TCcA pewieHus [loT B npombiieHHOCTH

Vnpasaenue 3HepronoTpebnieHHeM | 45%
OTcnexeHHe MECTOHAXOKACHHA /NOSHIUHOHHPOBAHHE R 35%
YyeT 1 KOHTPOIb 33 X040M PAtOT I 45%
YnpasieHue TPAHCNOPTOM/HABHIAUMA e 40%

BezonacHocTb ¥ BHAeOHAOMIOAeHHE | d 75%
VYnpaeneuue uupacTpykTypoil/akTuBamu | d 60%
MOHHTOPHHI M aHA/IH3 COCTORHMA 060pyAOBaHHA [k d 70%

Hcrounuk: TAdviser, 2018

CornacHo oueHKam IDC, B 2017 roay 3aTpaThbl HA
loT B LleHTpanbHOM 1 BocTtouHou EBpone
pocturan USS9,7 mapa.

B 2018 roay oxkuaaetca poct Ha 15,5% go $11,2
MJIPA,, U3 KOTOPbIX HA POCCUUCKUIN PbIHOK
npunaértca okono USS4 mnpa,. MHBECTULMUNA.

1

IDC Spending on loT CAGR (2016-2021) by Industry

CrpaxoBaHue 18 1%

CmellaHHble oTpacau 30 3%

Apyrne oTpacian 23 9%

HOSHYIIE 22 5%

lMoTpebutenbekuii cekTop 24.0%

ApPyIoE! 14.8%

@ Insurance @ Cross Industries Other Industries Retai @ Consumer Others

e: |IDC Worldwide Semianr

KpynHenwue cdepebl loT-pacxonos B LieHTpansHoi 1 BocTouHoit EBpone
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OTcTaBaHue pbliHKa loT B Poccum

* PoccuMMCKUM pbIHOK |OT BbirnaauT
CKPOMHO, KaK B abcontoTHOM
BbIpPaXXeHUN, TaK 1 NO CKOPOCTU POCTa.

1%
1.03% -
- 297% 5 g1k

* Ecnm B munpe pbiHOK lOT pacteT no
pa3HbIMm oueHKkam no 20-30% B rog, TO
poccnmnckmnmm — 10-12% B roga.

2.84%

* O6bém pbiHKa loT Poccuum
OTHOCUTENIbHOIO0 MMPOBOrO COCTaBNAN
No pa3HbiM oueHKam 0,5-2,0% ot

muposoro 8 2017 roay, u cornacHo I I I I I
nporHo3am byaeTt cocTaBNATb OKOO

0,2-1,5% 8 2022 . e s 6 w0 aw ws w0 wn

Hona Poccrk B8 muposom BEN
No NapyuTeTy NoKyNaTensckol cnocobHocTy,
%

@=——=@) [onA pbiHka loT & Poccun oTHOCHTENbHO 0BLWeMHUpoBOro, %

© Statista 2015

McTouyHmMK: http://www.connect-wit.ru/internet-
veshhej-kuda-idem-i-chto-eto-budet.html,
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Pe3rome

* PoiHOK 0T nnatpopm noka He cPOPMMNPOBaAH,
HU B MMpe, H1 B Poccuum

= KomnaHua Gartner genaet cneayrouwme BbiBOAbl:

e JlaHawadT BeHAopoB loT-naatpopm Npoao/KaeT
amsepcnduumMpoBaThCA.

* Ecaun cywectByeT 450 BeHaopoB loT-nnatdopm (AaHHbIe 0T
Analytics), ToO HM 0AHO U3 3TUX PELLUEHUN HeNb3A CYMTATb
3aKOHYEHHbIM.

— o
% 1NV r@
el dxes
l.lll’ "H‘\
M/\/‘-@

* Moaenu ueHoobpa3oBaHMA NOKa HECTAOUbHBbI.

UcTouHuMK: https://www.gartner.com/doc/3380746 30
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Peanin3saunm npoeKToB
YMHoro [opoaa




RoHUenuna yMHOTo ropoaa

* KoHuenuusa Smart City: ropopg kak nogobue yenoseueckoro
opraHusma

* Cuctema BUAeoHabNoAEeHUA — 3TO «I/1a3a», UCNONHUTE/IbHbIE OPraHbl
N TOPOACKME CNYKObl — KKOHEYHOCTM U Mablbl», TPAHCNOPTHaA
CUCTEMA — KPOBEHOCHbIE apTeEPUU U COCYabI».

* Mo3r— opraHbl MyHULMNAAbHOIO YNPaBAEHNA U CUTYALMOHHbIE
LEeHTPbl, NamMATb — LeHTpbl 06paboTkm aaHHbIX (LLOA).

* [podeccruoHanbHble HaBbIKM — Pa3/INUYHbIe NPOrpaMMHble
MPUNOMKEHUS, SNEKTPOHHbIE «TOCYC/TYTU».

* Y yenoBeKa HET OTAEeNbHbIX [N1a3 ANA YTeHUs u ans nrnboBaHUS
YTPEHHUM BOCXOAOM. HET cmbic/ia CTPOUTb OTAENbHbIE CUCTEMBI
BMAEOHAbNOAEHNA ANA TPaHCNopTa U ANA cuctembl 6@30nacHOCTY,
NX PYHKLUMUN MOXKHO COBMECTUTb B €4MHON CUCTEME
«UHTEeNNEeKTyaNbHOro BuaeoHabaoaeHua» (IVS).

* TakoW noaxon, AaéT BO3MOXKHOCTb HE TO/IbKO KOMMJIEKCHO NOAONTU K
CO3/aHUI0 UHTENIEKTYaIbHOM CUCTEMbI TOPOACKOro X03AMCTBa, HO U
C3KOHOMWTb MHBECTULMN, N36eXKaTb HeHYXKHOro Ay anpoBaHUaA n
CO3/JaHUA NapansiesibHbIX CUCTEM.

* HeT 60/1bLIOro cMbiC/1a PeaIM30BbIBATb TaKNE NPOEKTbI "'No
KycoyKam", Hanpumep co3gaBaTb aBTOHOMHYo UTC, a notom
pa3BopaYmMBaTh OTAE/IbHbIE BUAEOKamMepbl U NAaTdopMbl ANs
cUcTembl 6€30nacHOCTH.

https://www.kommersant.ru/doc/2825198



YTo 1aET YMHbIN ropo
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porpamma «HO
Mockse

Mporpamma nHbopmaTmsaumm MockBbl
«MHPOpMaUMOHHBIN ropoa» Ha 2012-2018 rr.
(6toprkeT — 330 mapg py6.)

* [lporpamma npegycmaTpusaeT pa3BUTUE YMHOIO
ropoaa Ha 6ase loT B MockKse.

* Paccmatpusaetca gsa ctaHgapTta: NB-loT u LoRaWAN

* [lnaHoBbI 06bem PMHAHCMPOBAHMA Ha peanm3aLnio
meponpuaTui focygapcTBEHHOW NPOrpammbl ropoaa
MockBbl « MHpOpPMaLMOHHbLIN ropoa» (ganee —
focypgapcTBeHHada nporpamma) B 2017 roay coctaBun
82 759 181,4 Tbicaun pybnei, B TOM Yyncne:

* 56659 181,4 Tbicaun pybnen — cpeactsa
6roarkeTa ropoga MockBbl;

* 26100 000,0 Tbicaun pybnen — cpeacTea
BHEOOAXKETHbIX MCTOYHMKOB, HanNpaBAEHHble
Ha pa3suTMe MHPOPMALMOHHO-
KOMMYHWUKALUMOHHON MHPPACTPYKTYpbI
MockKsbl.

http://d-russia.ru/godovoj-otchet-po-vypolneniyu-gosudarstvennoj-
programmy-goroda-moskvy-informatsionnyj-gorod-za-2017-god.html

OPMALMOHHbIN TOPOaA» B

Cratuctunka obpalueHus 3a rocycnyramm B Mockse, aaHHble 2017 roga

npouce I
Np1em 3aAB/IEHUI Ha BbIJayy COLMaNbHOW KapTbl yyalleroca
BHECEHUE B PeecTp AeMCTBYIOLMX NPONYCKOB, NPeAO0CTaBAAIOLMX MPaBo Ha Bbe3A, W...
JerucTpauma 3anBaeHUi B rocyjapcTeeHHble obpasoBaTenbHble yUpPEXAEHUA A0NONHUTENLHOTO. .
nonyueHue unpopmaumm o pesynbtatax TMA/END, nonydeHue aoctyna K ckaH-konuam pabot
npuem NoKasaHuii 31eKTPOCHETYUKOB
nonyyeHne MHGOPMaLMM O NOCELLEHUN U NUTAHWUK B LIKOAAX
3anucb Ha NPUEM K Bpady
Bblfjaya eAVHOrO NAATEXHOTO JOKYMEHTa
npoBsepKa 1 onnata aBToMo6unbHbIX WTpados

npuem nokasaHuii npubopos yueta Boabl

snekTporHbiii AresHix |

0

Haubonee nonynaproie Habopb! OTKPBITHIX AAHHbIX
{no yucny obpawennit, Mockea, ctatuctuxa 2017 ropa)

20 40 60 80 100 120 140 160

Pewcrp xamep 0 4 ol

I posdars: crracssemmn rogerer i noam

DEBeKT Ky TYPHOID MACNezM
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[TpyHUMNBlI YMHOro ropoaa MocKsbl

| S
[MpuHymn 1 r@@ [MpyHumMn 2 g;]} [MpuHUMn 3

Ve YMHBIM ropog ons 4yenoeeka YyacTme xuTenen e VIcKyCCTBEHHBIA MHTENNEKT onA

ynpasneHnn ropoom peLleHUs ropoAcKux 3anad
\.Jié [puHuMn 4 = [TpyHUMN 5 ==, [lpyHumn 6
ﬁg-?\ Lwndpoebie TexHonorvm ans @I r% PazsuTre ropoga coBMecTHO C ==| [nasexcTBO UMPOBOro AOKYMEHTa
CO30aHWA NONHOLEHHON BM3HecoM 1 HayYHbIM Hap ero ByMaxHbIM aHanorom
be3zbapLepHolt cpefkl BO BCEX coobLLecTBOM Ha NAPTHEPCKKMX
cdhepax MU3HM BE33MMOBbLITOAHbLIX YCNOBUAX

609 [lpuHUMn 7 #ﬁﬁ [TpuHuMn 8 @ [prUHUMN 9
CKBO3HLIE TEXHONOMMIK BO BCEX OTeyecTBeHHLIE pELLUEHUA B 3eneHsle ungpoBele
Ccpepax ropoACcHKON HMU3HK chepe LMAPOBLIX TEXHONOTMIA TEXHONOTUK
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YMHbIN CaHKT-TleTepbypr

O Cpepcrsa WHTepaKkTMBHbIE Cpeacrea Cpepcrea CenBHCs!
'" 4 U OKasaHua rocycayr cpegcrea vngaa EHiHi NpegocTasneHna WHTZPH eTd
* [lnAa peannsauuun npoekTa «YMHOro ropoga» B SUV L (eonermponnon | ssaubonefirens | Tropopom | OHBSTSXABMGN | Toeied
I'IeTep6ypre 3aNyCKaloT NepByro NNIOTHYIO 30HY :
«MHTEepHeTa Bellel». HayaTb NNaHUPYIOT CO : : : . En | |4 n n F E HANE TH :
OTPAC/IEBbIX & 5 T ] [ a H (] g dE 2 0
CManbHOro CeBepa, HO B NepcneKkTnBee — BeCb OYHKLIMOHA SRR PRI AR A £ | ¢
ropog, = R E NIRRT Y | -
* Cornawenve o coTpyAaHn4ecTse Ha I'IETepﬁypl'CKOM LI'Md)pOBOM 0 WUHbopmaumnoHHble Cpepacrea obecneyeHna MHGOPMALUOHHOTO B3aMMOAEHCTBHA -
dopyme 18 anpena CmonbHbIM nognucan ¢ « MTC». MTC OTPAC/IEBL Pecypes fopons MESKARY COCTABMMGLIHMN YMHOFD FORORA
MHBECTUPYET B I'IeTep6ypr HECKOJ/IbKO MUnanapaos py6ne|‘/i, B ) .| :. - CpeACTBa XpaHeHUA MHGOPMALUK CpeAcTBa UHGOPMaLMOHHO-aHAIMTUYECKOTO
o M LieHTpbl 06paboTKKU AaHHbIX obecneyeHus M NPOrHO3MPOBaHNA Pa3BUTUA ropoaa
T.4. HAa BHeApeHne TeXHO/I0TMK, KYMHOro ropoaa». L
. npOGKT npeaycmaTpuBaeT 30HY «MHTEPHEeTa BELLI,GIZ» (|0T) Ha . ﬂawnm,cpe%crsa BugeoHabaopeHnA M Apyrue CpeACTBaKOHTPONA B ropoae,
obecneynearowme HenpepbIBHOE NOAYYEHUE JaHHbIX
6ase NB-loT. https://www.fontanka.ru/2018/04/18/103/ %’b‘%‘;ﬁmﬁa” T8
B3AUMOJAEWCTBUA A""('::g,:g;’éi’:fg::';&%:ﬁg“ﬁ'g;ﬁe’w ABTOMATH3MPOBaHHble paGoume MecTa

Pucynoxk 1. CtpykrypHO-{yHKIMOHATEHAS cXeMa « Y MHOT0 CankT-IleTepOyprax

https://docs.wixstatic.com/ugd/548461 be60daeeabcad768944e3af8344ba8b5.pdf

Shalaginov.com
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Smart City bapcenoHa
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Particle pollution in Spanish municipalities
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Single pane of glass for managing a Smart City
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Traffic | Energy | Eventbased | | Connectivity | WiFi Cabinet |
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Backlog Grups Resglutoris sobre Umbrals
NIVI-PRIMER NIVEL
AMOBIL-GRUP DE T§
XARXA-ESTACIONS
GID-LOT1
TELECO-TECNICS DE

Top Cl Incidéncies
ESTACIO TREBAL
CORREU EXCHA
COMUNICACIONS
LLICENCIES D ACTIVI
VIA PUBLICA
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Cncrtema «yMHOTo ocBelleHMna» B AMcTepdame

CeTteBan MHPPACTPYKTYpPa YINYHbIX GOHapeN,
ceeTodpopoB B AMCTepAame He PEHOBMPOBAsIaCh C
60-x rogoB NpoLW/I0oro BeKa.

Ana mogepHU3auum ncnoib3oBanacb
6ecnposoaHas cetb LORaWAN onepaTopa cBs3n
KPN.

CuctemHbin nHTerpaTop Redsalt paspabotan u
NPUMEHUA W03 ANA UHTErpaLuuuy,

Mnatpopma loT ThingWorx, ans ynpaBneHua
YINYHBIMM POHAPAMM.

MpoeKT 6bI/1 OCYLECTBNEH 33 6 HeaeNb, NpU
MMWHUMANbHbIX UHBECTULLMOHHbIX 3aTpaTax.

060pyp,osa|-w|e

CeteBada MHpaCTpyKTypa: becnpoBogHas ceTb
LoRaWAN onepatopa cBA3m KPN.

* Cuctema ynpaBneHus cetbto: ThingPark ot Actility

* [Mnatdopma: ThingWorx Internet of Things Platform
Application ot PTC.

* [lonb3oBaTtenbckoe obopyaosaHue: Coretex-M3 n
S$X1272 LoRa

X City of

X Amsterdam

SOCIAL AND ROAD SAFETY BENEFIT FROM GOOO
UGHTING AND ARE AT THE HEART OF POLICY AND
IMPLEMENTATION

LED IN ALL STREET LIGHTING AND
ARCHITECTURAL OUTDOOR LIGHTING

BY AT THE LATRST

FIRSTLY, SMART LED LIGHTS WILL BE USED
TO SUPPLY ‘CUSTOMRED LIGHTING" IN
GREEN AREAS, FOR EXAMPLE

THE USE OF SUITABLE LIGHTING
vaLL

HELP TO CREATE A POSITIVE

EXPERIENCE OF PUBLIC SPACES

UGHTING 15 SUSTAINABLE, SO WE
DO NOT PROVIDE ILLUMINATION
WHERE IT IS NOT REQUIRED

THE PUCCINI METHOO IS USED
TO STANDARDIZE THE DESIGN
OF POSTS AND FIXTURES

NETHERLANDS AND AT INTERNATIONAL LEVEL

WE COOPERATE WITH RESIDENTS AND W""NN:‘N! UGHTING NQNSMS
BUSINESSES TO CUT LIGHT POLLUTION LOCATIO
AND LIGHT NUISANCE PRIVATE AND PUBLIC

CLOSE WITH ALL N
AMSTERDAM, WITH OTHER AUTHORITIES IN THE

SPECIAL BUILDINGS,

BRIDGES AND MONUMENTS
ILLUMINATED POSTS

FOR STREET LIGHTING

FIXTURES
FOR STREET LIGHTING

THE UGHT LEVEL OF STREET \NH"IM

SPACE FOR LAMP POSTS WITH 15 BASED ON A NATIONAL GUIDELN!

SMART CITY APPLICATIONS

ASSET MANAGEMENT PRINCIPLES
ARE APPLIED TO MANAGEMENT
AND MANTENANCE

QUALITY REQUIREMENTS FOR QUTDOOR
UGHTING, BOTH PRIVATE AND PUBLIC
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Cnuctema «yMHOWM NapKoBKM» B [ambypre

HeobxoanMmocCTb COKpaLeHNA BHYTPUIOPOACKOTO
Tpaduka: go 30% npnxoanTcA HA NOUCK NAPKOBOYHOIO
MecTa.

MnaHnpyeTca noatanHo obopyaosaTb 11 Thbic.
NapKOBOYHbIX MecT gatynkamm NB-loT.

MonHoe NoKpbITME BCeX NapPKOBOK Mambypra Aatuynkamm
OXMpaaetca K KoHuy 2018 .

[aTYNKM perncTpmpytoT 4OCTYNHOCTb MECTO U NepeaaroT
AaHHble B be3onacHoe «obnako» onepatopa Deutsche
Telekom.

[ocyaapCcTBEHHbIE M YaCTHble onepaTopbl NapPKOBOK
NoAy4YatoT AOCTYN K BU3yaM3MPOBaHHbIM JlaHHbIM Yepes
cneumanbHble NaHenu ynpasneHuns (aawbopasbi).

Mony4yeHHan c A4aTYNKOB M NAaPKOMATOB MHOPMAUMA O
CTaTyCe NAapPKOBOYHbIX MECT AOCTYMNHa B CrieuyanbHOM
npunoxenmn Park&Joy.

B npuioXKeHMN MOXKHO YBUAETb HA KapTe cBOOOAHbIe
MapKOBOYHbIE MECTa M ONTUMaJIbHbIN MYTb K HUM, Y3HaTb
MX CTaTYC, a TaK¥Ke ONNaTUTb NAapPKOBKY.

CHOOSE DESTINATION

B (real-time availability)

CONFIRM BOOKING

e
PAYMENT IN TWO CLICKS R
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Smart Tilburg (HnaoepnaHapl)

* [opoackown coBeT ronnanackoro ropoaa Tunwebypr (Tilburg)
MHULMMPOBAJ MPOEKT NO OXPaH OKPY*KaloLen cpeabl,
obecnevyeHna YNCTOTbI BOAbI, BO3AYXa U CHUXKEHUSA LLYMOBOTO
3arpA3HeHus.

* Ericsson npepoctaBma obnauHyto loT-nnatpopmy.

e Libelium npegoctaBun Aatymkm Ana namepeHmnsa Taknx
napameTpoB, KakK:

* TemnepaTtypa

*  Bna)kHoCTb

*  [vokcua yrnepoga (CO2)

* QOs0H (03)

*  Yactuy nbinm (PM 1, PM 2.5, PM 10)

*  KucnotHoctv pH 1 NpoBOAMMOCTU BOAbI
*  YpOBHM WyMa U y/IbTPa3BYyKa

* Bce ceHcopbl OCHaLLEHbl akKyMmynaTopamm Ha 6600 mA/4, ¢
3apAO0M OT CONHeYHbIx baTapen.

* [Onaceasn |oT-ycTPOMCTB U LWNHO30B UCMO/b3YETCA NMPOTOKO/
XBee-PRO ncnonb3yowmmn KaHanbl B gnanasoHe 2,4 T,

* Mexay wnto3om n obnavHown loT-nnatdopmoit ncnonbsyerca
cBA3b Yepe3 Wi-Fi n Ethernet.

Xbee PRO 2.40 Ghz

Xbee PRO 2.40 Ghz

Bluetooth
WiFi

Xbee PRO
240 Ghz

Bluetooth
WiFi

4 OO0 OO OO
-y |00 OO0 OO0

ok IR
=

a

YctpowncTea loT Libelium
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Smart City Dordrecht (HnaepnaHabi)

* Llenb npoeKTa — oTCNeKnBaHUe
Hanbonee perynapHbIX

MapLPyTOB newexogos, M :’A:‘ T:HE 0o oo
BE/10CMNEeanNCTOB U TPaHCMNopTa 0 ' ‘ pEEE oo
U CTEeMNEeHU 3arpy>KeHHOCTH yauL, % ol

4TOObI NN1AHUPOBATL PA3BUTUE
ropoaa.

* Ha nepeKpECcTKax yCTaHOB/IEHb
BOocemb loT-wnro308,
paboTtatowmx yepes cetb WiFi,
KOTOpPble B KPYINOCYTOYHOM
peXXmMme oTCNeKMNBaKOT TPAPUK.

http://www.libelium.com/detecting-road-modality-and-occupancy-patterns-to-enhance-

urban-planning-in-dordrecht-smart-city
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Nordic Smart Cities — KOHTPO/1b OKPYKatoLLEM
cpeabl

* MpoeKTt Carbon Track and Trace (CTT) ,
MMEET LeNbto CHMKeHue BblbpocoB CO2, .
6opbby C UI3SMEHEHMEM KIMMATA U ~ '
BHEApPEHUE CUCTEMbI MOAAEPHKKU
NPUHATUA PeLLEeHUN Mo 3KONOTUMN.

* [poeKT noaaepxnBaetca nabopatopui
Low Carbon City Lab B eBponeickomn
nporpamma EU Climate KIC, npwu '~
noaaepxke HopBerKCKOro yHMBepcuTeTa L
HayKn u TexHonornm Norwegian |
(University of Science and Technology
NTNU) Ha 6a3e nnatdopmbl Libelium
Waspmote Sensor Platform.
~ 00 00 OO
f

e latynkum loT cBA3bIBatoTCA co loT- f.. 00 0o 00
L1t030M Yepe3 npoTokon LoRaWan | OO0 OO
o 00 OO0

* [1poeKT peannsoBaH B ropoaax TpPOHXanm
(Hopserus) u Benne (daHwnA). e

T T 1T T T T [ [ [ 1
(r r r ¢ 1 T T [ T T T [ [ [ T [
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http://www.libelium.com/enhancing-environmental-control-and-reducing-emissions-in-nordic-smart-cities
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Smart Coruna City (McnaHuma

* [lpoekT Smart Corufa B ncnaHckom ropoge Jla-KopyHba Hayat B 2011
r. C Lenbto Tpch%opmau,MM KpacuBOro ropoga B TEXHO/IOTUYECKUI
LUEHTP, ANA anpobauunm 1 BHeAPEHUA HOBbIX YCAYT, MOBbILIAOLLNX
3P PEKTMBHOCTb YNpaBAEHMA TOPOAOM, M CO34aHNA HOBbIX paboumx
MeCT.

*  UsmepeHua KayecTBa BO34yXa, LLYMOBOrO 3arpA3HeHUs U NOrogHbIX
ycnosuid. Cuctema OTC/IeXKMBAET MECTOMONOKEHNE UCTOYHMKOB .
3arpA3HeHmA 1 cnocobcTByeT NPOLECCY NPUHATUA peLeHnin ana [, Inices (Saidad>>)
KOPPEKTUPOBKN CUTYaLLUMN. == 9 Y
- Valores Relativos (..)

* YnpasneHue KauyecTBOM BOAbl. KOHTPO/1b KayecTBa BOAbl Ha | MH" gl =< > [+
BoA03abopax 1 B MPPUraLMOHHON CUCTEME C Le/Ibio 3P HEKTUBHOIO HE 8 SER 0
pacnpegeneHua u pacxogoBaHua Bogbl. Cuctema obecneunsaer e "l B
HbicTpoe 0bHapyKeHMe yTeueK, yNpaBAsaeT MPPUraLMOHHON CUCTEMON, Y T
MWUHUMM3NPYA NoTepu BoAbl. Kpome Toro, cuctema noaaepkmsaet

KaQyeCTBO NMUTbEBOW BOAbl.

* Cucrema Smart Grid obecneunBaet 3¢pPeKTUBHOCTb PACXOA0BAHUSA e

3NEeKTPO3Heprum B 55 o6LLEeCTBEHHbIX 34aHMAX. Efcencia Energética O 8
Rangos de consumo

*  WUHTennekTyasbHaA TPAaHCNOPTHaA cuctema. Cuctema onTMMm3aLmm Ao
AOPOXKHOro TpaduKa B peanbHoM BpemeHUn. Cuctema IMO
BMAEOHAbNOAEHMA U AOPOXKHDBIX AATYMKOB NOMOraeT KOHTPO/IMPOBATb Bajo
NPUOPUTETHbIE MapLLPYTbl U yNpaBaaTb ceeTtopopamu. Cnucrema
«YMHOM NAaPKOBKN» UHGOPMUPYET O HAIMYMMU CBOOOAHbIX MECT.
NHdopmauyma gocTynHa yepes cneunasbHoe NPUIOKeHNe ANns
CMapTGOHOB U HA UHPOPMALMOHHDBIX YIUYHBIX NAHENAX.

* http://www.libelium.com/coruna-smart-city-creating-an-open-
innovation-ecosystem (Ha caliTe umetoTca TeXHUYeCKMe onncaHms
CUCTEM).
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Topic 1 // Digital Networks, loT, Open & Big Data

Smart City Strategy
Berlin

* bepinHCKMIM Nnoaxoa K NPoeKTy «YMHbIN fopoa»:
NHTerpaums Bcex 6epamMHCKMX KNacTepos

OPEN-DATA-PLATFORM BERLIN

M

) Open-Data-Platform
e 1 Gogn | sengmeaenin online since March
|~ ] 2013
) Already more than

be zmm
s 880 datasets in 22
categories online

Open Data readable for =

man and machine. That ) Provides great

is potential in

the aln. association with web
community

) Berlin: KatWarn now

i «CHM3y BBer», OT '~|aCTHOI'O K O6LLI,€MV | L e Iaa:(;izri-setcr!ki:r:SQS cities

* MHTerpauua Bcex COOTBETCTBYHOLLNX NOJNTUYECKNX Topic 2 // Smart Mobility
NUIPOKOB Ha PEerMoHasibLHOM YypPOBHe
(nenaptameHTbl CeHaTa)

BERLIN TRAFFIC MANAGEMENT (VMZ)

* WHTerpayna sSKOHOMUYECKN 3aUHTEPECOBaHHbIX
ctopoH (Smart City Network) N ' o

Management Center

* VIHTEHCUBHbIN ANANOT M NOCTaHOBKA BOMPOCOB Ha R o - em S . B messuement points,
ypoBHe EC | R o e

* CospaHue nogpasgeneHna Smart City B areHTCTBE e | ) A secure, sffcen
No NpoABu*KeHuto busHeca B bepanHe e = e

e [lnanor ¢ NOANTUYECKMMWN 3aUHTEPECOBAHHbIMM Topic 3 // Smart and integrated infrastructure
CTOPOHaMM 27

* CosfaHue MexBeJOMCTBEHHOMN paboyen rpynnb Syt
«YMHbIV ropoa» i

= Industry 4.0
+  Smart Grids

http://e97f7d10b0a403e208e5- < Racycing
9fbee7de8d51db511b5de86d75069107.r75.cf1.rackcdn.com/Berlin.pdf . Lighting/LEDs
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NTC B r. HamaHrbeto (Pecnybnmnka Kopes

Traffic Data Traftic Information
Collection Data Precessand Analysis " Beployment
SELEELEL - _/\J_E/)\AJY/..“.L

. \ il 9

N | S
information -
video siate " z:\.:ol
cev informalion Intormation Internet
= ks - ~ ™ Mobile phone /
e Control stat -
Vehicle information Sptnation - Smartphone
detectors
et = | | U-Integrated Center
% | \ J
m g Bus information
detectors
= Collected
8 Information
‘ video state ol
information 4 B State information
Collected Entorcement VMS
\ Information intormation
RSE video state

\ J - information -

Roadside
warning of
Link with other agencies Taallic tlow control deceleration
sections
- (DFS)
Police and *‘ ¢ Parking lot
Other local centers information
Real-time signal Automatic
control enforcement
\ J

https://publications.iadb.org/publications/english/document/International-
Case-Studies-of-Smart-Cities-Namyangju-Republic-of-Korea.pdf
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Haeundae Smart City —r. bycaH (P. Kopes)

* [nnotHbIN NpoeKT Smart City Ha ocHoBe loT B T.
BycaH (KOxxHaa Kopes)

3D visualization of smart city data
: smart city data appears on screen in real time.

* Lenu

* ObecneyeHne rocycnyr B 8 06nacTax, BKao4aa
ynpas/ieHne TpadpuKoM, yNpaBieHUe OKpyKatoLeil
cpenon n 6e3onacHoOCTbO

* PeweHue cToAWMX Nepeq, ropoaom 3agau,
KayecTBeHHOe 0bLecTBeHHOe 06CcnyKUBaHMe,
Pa3BUTHE B KAYeCcTBe MeXayHapoaHoro ueHTpa loT

* O®OuHaHcmpoBaHue: PoHabl NpaBuTenscTea Kopewu
(6onee 12 mnH gonn. CLLUA)

* KoopguHatopbl: MUHUCTEpPCTBO Hayku, UKT un
byayuiero nnaHmposaHusa, SK Telecom
(KpynHenwunn onepatop MobMNbLHON CBSA3U B
Ko pee) Busan Metropolitan| City

* 20 y4yaCTHMKOB NPOEKTa, BK/OYAA rOPOACKYHO
agMuHucTpaumio NycaHa

i 1-|7| 9Tan 3aBepLUEéH B KOHUeE 2015 roga: 10 YCNyr, B https://www.itu.int/en/ITU-D/Regional-Presence/AsiaPacific/Documents/Events/2016/Apr-
T.U. BM,E,EOHa ﬂl‘O,ﬂ,eHVle, yN\HaFI napKOBKa’ Digital2016/S3_Present_Kim_Yunil.pdf
CrnpaBoO4yHbIE Cle)'K6b| n np.
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AnoHnA

Smart Cities (2010)

Keihama
Pop: 170K

RN 5’.:-‘ OfMmRON Yokohama

- Pop: 420K

Toyota
Pop: 420K

Kita-Kyushu
Pop: 600

© Eun_ | Toro

T2 TOKYO GAS -rosmn@ Panasonic

@ TOYOTA DENSO SHARP FUJITSU

Regeneration (2015)

2013 = $2.8 Bil.

* Smart Grid

» Security / Monitoring / Healthcare
» Transportation / Logistics

* Surveillance

* Telematics

* Digital consumer products

* eMoney

Iwat

Q wate

G Miyagi
G Fukushima

Tokyo
'
e?

2020 = $11.5 Bil.

TOKY02020
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ObnayHasa nnatpopma
City Platform as a Service (CPaaS.io

/~ Access control poli Virtual 0
g  Manufacture's Object r [
k fropﬁe';iNCloud Virtual Object i1 e ucode X Any Allow a:ch:;s Fam \
o Vicosen” 2 o WISDOM - SMART CITY Services Layer
i i LAYER
ig; ' Cloud [
s Knowledge Layer
——=_ Connection Al AT o " o,
J';‘ = ~ - KNOWLEDGE % Where ML and Analytics create SmarfGity knowiedge %
‘ 7 | e PhysicalWorld i2 | ‘J g (& SEMANTIC) -
— as| { eal ject L LAYER i i
Dashboard App Resitiect g ) Semantic Data & Integration Layer
loT uceded S I s % Where VE and loT Data gets translated to their semantic counterpart
Devices and where LoD gets published. Includes a SPARQL end-point %
r Security &
loT Aggregator — obecneyeHne COBMECTMMOCTH NFORMATION Virtual Entity Layer Py
A y LAYER | % Where loT Data s fed info VE Properties/Aftributes
loT-yCTpOUCTB pa3HbIX NpomnssoanTenen : (L. Conext Broker matte) %
= p \
DATA  _
LAYER
L N
loT Resource Layer
DEVICE | % Where loT Resource data is produced (includes RDP, Gov., Social Media)
LAYER or loT Resources actuated upon. includes as well local end-points for direct access
o 3 (via loT Services) and underlying physical devices % J & s A

ApxutekTtypa nnatpopmbl CPaaS.io

https://cpaas.bfh.ch/wp-content/uploads/2018/08/CPaaS.io_D3.5 System-Architecture V3.pdf
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USA: Smart City Cha
[lenapTameHTa Tpar

3a nocnegHue rogbl U.S. DOT npuBNEK OKOJ0 S350
MJIH 20NNapoB. B nporpammbl Smart City n
NPOrpeccnBHbIe TPAHCNOPTHbIE TEXHONOMNN.

Mporpamma Smart City Challenge Bxoaut 8
KoHuenuuto Beyond Traffic 2045, n HaueneHa Ha
KOpeHHoe npeobpa3oBaHMe TPAHCNOPTHOM
cuctembl B CLUA ¢ uenbto ynyvyweHua KavecTBa
KU3HMU.

B nporpamme 6b1n 06BbABNEH KOHKYPC HA y4LLYHO
KoHuenuuto Smart City, nobegutenb nony4yaet §4O
MJIH 40/11ap0B. B 0TBET Ha 3TO, CO CTOPOHDI
ropofos 6bi/10 npusieyeHo eweé $500 maH
AON/TAPOB YACTHbIX M TOCUHBECTULUN.

Smart City Challen%e — He TONbKO TEXHO0TUN.
Mapamu ropoaos bbian onpeneneHbl Hanbonee
OCTpble TPaHCNOPTHbIEe NpobaeMbl U NPeaoXKeEHbI
MHHOBALUMOHHbIE aAMUHUCTPATUBHbIE PeLleHns No
YAOBNETBOPEHUIO HYXK A, *KUTENEN ropoaoB.

https://www.transportation.gov/smartcity

lenge — nporpamma
cnopTta (US DOT)

SMART CITY
CHALLENGE

(L

U.S. Department of Transportation
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[opona CLUA B npor

While the cities were diverse, many of the 78 applicants
faced similar urban mobility challenges:

Providing first-mile and last-
mile service for transit users
to connect underserved
communities to jobs

27 percent

90 minutes

Coordinating data collection
and analysis across systems
and sectors

28 percent

Limiting the impacts of
climate change and reducing
carbon emissions

78 applicant cities

CO? emissions

co

2

Facilitating the movement of
goods into and within a city

$28 million annually

Reducing inefficiency in

parking systems and payment

30 percent of traffic

(o]

Optimizing traffic flow on
congested freeways and
arterial streets

10 percent of all traffic

pamme Smart City Challenge

Bcero npuHanu ydactmne 78 ropogos CLLA

SEATTLE - shared data would
provide dynamic routing for
truck traffic, promote off-peak
and overnight deliveries, and
enable car share operators to
deliver packages

/]

LAS VEGAS - new connected autonomous
shuttles would transport workers to Las
Vegas Boulevard, and new solar powered
electric vehicle charging stations would help
reduce emissions

DETROIT - partnerships with industry
leaders in the automotive and technology
fields and academic institutions would
help provide access to electric car shares,
automated shuttles, and on-demand
delivery trucks through integrated mobility

apps

NEW ORLEANS - dynamically-

routed on-demand minibuses would
provide affordable first mile/last mile
transportation options to underserved
communities

BOSTON - “radically
programmable” city streets
with dynamic markings that
can change from loading zones,
to thoroughfares, to spaces for
street hockey, depending on
the time of day and season

ATLANTA - a network of
multimodal transportation centers
serving as hubs for mobility,
economic development, and
community activity
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* Austin

e Columbus

e Denver

* Kansas City

e Pittsburgh

* Portland

e San Francisco

dunHannctbl KOHKypca Smart City Challenge

The seven finalists proposed
to add more than

1,000 advanced
traffic signalsana =

f~
13,000 vehicles
with dedicated short range
communications (DSRC) A

technology. a
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San Francisco

][
Mumenu CaH-PpaHyucKko npednoyumarom ¥ume 8 rnpu2opooax

U cocedHux Hebonbwux 20po00ax, MO3MOMY Kaxobili 0eHb OHU
e30am Ha pabomy e CaH-®paHyucko u obpamHo.

* Mpobnema: Ha goporax 6bonblMe NPOOKN B Yacbl NUK.
3arpAsHeHue Bo3ayxa OT rpy3oBbix ¢yp.

=>=> Co3aaHune perMoHanbHbIX BblAENEeHHbIX M0/10C U
onpeaeneHmne MecT NocaaKkn 1 BbICaAKN ANA Kap-NYyAUHra

=>=> Co3aaHune NPUNOKEHUN Kap-NyaAnUHra ana cMapTPOHOB U
NAOWAA0K A4 NacCaXKMPOB, Y KOTOPbIX HET CMapTPOHOB

=>=> Icnonb30BaHME TENEKOMMYHUKALMOHHOW MHDPACTPYKTYpPbI
ANA MOHUTOPUHIA M ONTMMM3ALUKN UCNO/Ib30BaHUA NOJIOC Kap-
NyAnHra.

=>=> icnonb3oBaHuMe pexnma truck platooning ¢ ucnonbsoBaHnem
aBTOMaTU3MpPOBaHHbIX cpeacTs ADAS No3BOAMAO CHU3UTb BbIOPOCHI
CO2 Ha 7%.

s

S I .
The Challenge As the search for affordable housing continues to push people commuting into San Francisco
further from the city, the roads into downtown experience ever growing congestion.

The Goal Grow the number of regional commuters that use carpooling to improve affordability, increase
mobility and relieve congestion on roads and transit.

The Solution Create connected regional carpool lanes and designate curb space for carpool pick-up/drop-off

Make carpooling easy by developing a smartphone app for instant carpool matching and establish
carpool pickup plazas for riders without smart phones

Use connected infrastructure to monitor and optimize the performance of carpool lanes

SMART CITY CHALLENGE




lobeanTenb KOHKYpPCa:
Ronymbyc, wT. Orano

Columbus Smart City Challenge Implementation Vision

SMARTCOLUMBUS VISION

(g ACCESS
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Smart Cities San Diego
(KannpopHus)

Petco Park

* KomnaHum OSlsoft, Qualcomm n SDG&E paboTatoT B
npoekTe loT-pekoHcTpyKummu ctagmoHa PETCO Park

*  MOHUTOPUHT cnyX6, noBbiweHne 3GPEeKTUBHOCTY,
CHMXXEHMEe onepaumOoHHbIX PacxoaoB Ha 25% B
cneaywouwme 5 net

City of San Diego

B 2017, nnatdopma Smart City Open Urban Platform e : 41N PO
(SCOUP) B ueHTpanbHbIX panioHax CaH-Auero, noay4ymnna ‘
npemuio no nHHoauuam ot California Energy LSRG REDUmo gy
Commission’s Energy Innovation Challenge. e ———

* SCOUP aBTOMaTHU4eCKU OTCNEKUBAET, OLLEHUBAET, U
CHUXaeT BblbpOoCbl BpeAHbIX ra30B, CHUXKAET
3HepronoTpebaeHne ropoackux cayKob.

e CaH-Ounero— oguH 13 ropoaos, BbIOPaHHbIX B
nporpamme Envision America, B KOTOpoW ropoga
COTPYAHWNYAIOT B CHUXKEHUM 3arPA3HEHUN OKP. Cpeapbl U
YNIy4LIEHUM KQ4eCcTBa rOPOACKNX CNYKO.

Apyrue yactu npoekra: Smart Airport, Smart Sea Port,
Smart Lights, Solar-to-EV, aneKkTpotpaHcnopT u ap.

http://cleantechsandiego.org/smart-cities-home

https://www.intel.com/content/www/us/en/internet-of-things/videos/iot-smart-energy-
impact-san-diego-video.html

https://www.youtube.com/watch?v=IC8HIluyEDOk
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Smart City B Hoto-Mopke byaeTt passumeaTbeA
Ha 6a3e BbaoK4YenH-cTaHaapTa loT

* 1na peannsaummn npoekta Smart City B
Hbto-Mopke bbin NpUHAT 610KYEeNH-
cTaHAapT loT 6bepaAnHCKOM
HeKommep4yeckon komnannmn MXC.

* [TMNOTHaA Nnporpamma MHTerpauuu
Ha4yHeTcAa B 2019 roay B coTpyaHU4ecTse C
KomnaHunamu MatchX, 3aHnmatowencs
annapaTtHbIM U NPOrPaMMHbIM
obecneyeHmnem LPWAN, u Citiesense,
KOTOpaA 3aHMMaeTCA
reoMHPOPMALMOHHbIMM CUCTEMAMM .

* B2019 roay B npoeKkTe YyMHOro ropoaa B
Hbto-opKe NnoABATCA COTHMU
MHTENNIeKTYa IbHbIX AAaTYNKOB U LWI/IHO30B
rnobanbHon cetn LPWAN, pa3BEPHYTbIX B
nenoBbix panoHax Heto-Mopka.

https://www.smartcitiesworld.net/news/news/nyc-adopts-blockchain-based-smart-city-standard-3686

59



Link NYC — Hbto-Mopk

* LinkNYC, nepBas B CBOEM pofie KOMMYHWUKaLIMOHHasA CETb, .
npegocTasnatowan 6oicTpbln Wi-Fi MunnnoHam xuteneit Hoto-MopKa, n
FOCTAM.

* LinkNYC 3ameHseT ycTapesLyto ceTb 06LeCTBEHHbIX TAKCOPOHOB 1
npeBpaLaeT ux B rurabutHble ctaHuum Wi-Fi, npegocTaBnas roporkaHam u
roctam ropoga 6ecniaTHbIN M BbICTPbIN AOCTYN K MHPOPMaLUW.

* B 2014 roay agMUHUCTpaLUA Hbro—VIopKa BbinycTnna RFP ans
PEKOHCTPYKUMM TakcodoHOB ¢ becnnaTHbim Wi-Fi.

* [pepnoxkeHue CityBridge ana LinkNYC 66110 Bbi6paHo 13-3a ero
WHHOBALMOHHOIO NoaxoAa W bbino HarpaxkaeHo 12-netHen ppaHLLN30M.

* CityBridge - 3T0 KOHCOPLUMYM 3KCNEPTOB B 06/1aCTM TEXHONOTUA,

MY/IbTUMEAMA, NO/Ib30BATE/IbCKOTO OMNbITa M BO3MOMXKHOCTEW NOAKNOHYEHUS,
B KOTOpbIM BXxoasaT Intersection, Qualcomm u CIVIQ Smartscapes n Antenna

Design.

* Yepes naaHWeET MOXKHO NOAYYNTb %ocwn K TOPOACKMM CNy»Kbam U KapTam,
An

NPONIOXUTb MapLwpyT. NaaHweT paboTtaet OC roid.

* [ononHuTenbHbIe NPUIOKEHNA U CNY>KObI ByAyT NOCTOAHHO BHEAPATLCA
Ha. LInkNYC nmeeTt gononHutenbHble CeEpBUCHI ONpeaeneHuns
mecTononoxkeHuna GPS u Bluetooth.

* [loBblWweHHaA TOYHOCTb MaAKOB MOKET NO3BO/INTb CO3aTb HOBbIM Ha6op
none3HbIX NPUNOKEHUN ONA NONb30BaTe/1en, TaKUX KaK yaydylleHHble
HaBUTraLuMOHHbIE YChyrn anA ]'IlO,Cl,EVI C OrpaHN4eHHbIMN BO3MOKHOCTAMU
MU KOHTEHT AN1A KOHKPEeTHOIro MecCtornosioxeHuA.

https://www.smartresilient.com/smart-cities-iot
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Smarter City:
Baton Rouge, Louisiana

* B BbaToH-Pyx ctonunubl wrata SlyusmnaHa, CLUA, 6bina noctaBneHa uenb
MOBbILWEHMA NPO3PaYHOCTM U NOAOTYETHOCTM NPABUTE/IbCTBEHHbIX
cnyK6 gna 227 000 KuTenemn ropoaa, a Takke obecneveHne
H6e3onacHocTU ropoaa.

* PasnnyHbIM OTAENAM MHYLMNannTeTa TpeboBancs fOCTYN KO BCEM
COOTBETCTBYOLWMM reoMHGOPMaLMOHHbIM, a TaKXKe BU3Hec-AaHHbIM,
NCTOPUYECKUM U TEKYLLMM, NPU 3TOM NONb30BaTeIN He Hbian Obl
akcneptamu M'NC.

* [opopa baToH-Py ncnonbsyet 6a3y gaHHbIx Oracle Spatial, koTopyto
0bbegmMHeHa ¢ pa3IMYHbIMK Habopamum BU3HeC-AaHHbIX, TaK, YTOObI
BCE AaHHble 6blIN AOCTYMNHbI U3 MOBUABHOIO NpunoxKeHna M.App
Enterprise komnaHumn Hexagon Geospatial.

*  M.App Enterprise obecneuymBaeT Npo3payHOCTb U NOAOTYETHOCTb
DEeATENbHOCTU rop.agMUHUCTPaLMKM baToH-PyK. Smart M.Apps,
BcTpoeHa B M.App Enterprise, 1 nOMoOratoT agMMHUCTPALUN M3Ipa U
OKPYHOro NPOKypopa aHa/IN3nMpoBaTb 1 BU3YaAnU3NPOBATb AaHHbIe O
COBCTBEHHOCTU, @ TaKKe [Aat0T BOSMOXKHOCTb PUHAHCOBOMY
AenapTameHTy UCNOAb30BaTb BOSMOXHOCTU onpeaesieHus
MEeCTOMNOJIOXKEeHUA, NPeaoCTaBAAA TOYHbIE AaHHbIe O noTepe
Heonaa4YeHHbIX HAaI0roB C AOXO0A0B NO MECTOMONOXKEHUIO. ITO
nomoraeT NOHATb, FAe U CKOIbKO MYHULMMA/IbHbIE OKpYra TEPAIOT B
[0X043aX OT HA/IoroB.

* CucTemy TaKXKe MCNOoNb3YIOT Apyrne genaptTameHTbl 4N1A aHaaAM3a

AaHHbIX O NPECTYNHOCTU N aHATUTUKN AO0POKHO-TPAHCNOPTHbIX
npouncuiecTtsmn.

https://www.smartresilient.com/smart-city-baton-rouge-case-study
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Jaipur Smart City: India’s First Smart City

—

—
.ll“""“

lr\-.Pt;:f:y"::inIan ° e T
Wi-Fi Network

Interactive Kiosk CCTV Surveillance

e Surveillance Solution - 150 Cameras e Green City — 15 Environmental Sensors
G Wi-Fi Connectivity & Services - 250 Wi-Fi Access Points o Smart Parking Management Solution
G Information KIOSK: 15 Interactive Kiosks e Central Command Control Center

9 E-Governance - 2 Remote Expert Government Services (REGS)

McTouHuk:https://www.wfeo.org/wp-content/uploads/stc-information/L2-10T_in_Smart_Cities-By-R_Srinivasan.pdf

63



Nagpur
ndia’s First

ntegrated Smart

City

CCC & COC

City Operation Center for Civic
Services and Central Command
control for security solution

City Wi-Fi

» 1360 Access points for 136
Hotspot locations across city,

» Centralized core Infrastructure

Interactive KIOSK’s

Setting up of Interactive Kiosk at
100 locations across the city

Application ™ Process
Maintenance Optimization

N

elease
Relga Project

Management 8 B Management
‘ APM
e
Application Mansgement i
Development Requirements
Mangement

\ Application ’

Design

6km Smart ‘Strip’
Smart Lighting  Sensors
Smart * Smart Traffic

fnsport - Solid Waste
Smart Parking Management

Environmental

City Surveillance & ITMS

City Surveillance and ITMS with
approx. 3800 camera at nearly 700
junction locations

Ihme T Srax P 2200 Aramte

K-E?E\.__.

qa‘_-

City Network Backbone

Creating City Network backbone
with approx. 1200 Km fiber




Pune Smart City

- R 4

b W% (THE)-
N

Environmental Public Add.
Sensors Sys.

— —— —

¥,
==, PUNE
= { = SMART CITY
¢ % DEVELOPMENT

/‘ 1 '\ CORPORATION LTD.

-

i 28 /

- .JA‘
Variable Msg.

{( J Y
Smart City Op.
Box Centre e

— — — — — —

Emergency Call

L&T Construction General Business
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Vizag Smart City

GVMC(ERP)  City Governance

Citizen Surveillance
Service
~— Smart
- Street Light
Citizen
App
SWM
Call
Center
City Command & Public
Announcement
System
Dial 108

/‘ Control Center ..
Emergency
: i @ Call Box

Intelligence Bus

- Transport System
Smart Energy Smart Water 66

Dial 100

Sensitivity: L&T Construction General Business|



Mumbai City Surveillance Project

Picture
Intelligence
Unit

_ CCTV & Number
Plate Cameras

Vehicle Tracking rf.«/‘

Data Centers

Video
Management /
Video Analytics

Collaborative
Monitoring

Multiple Command/
Viewing Centers

Camas 6osbluas cuctema snaeoHabnogeHnsa 8 MHanu

McTouHuk:https://www.wfeo.org/wp-content/uploads/stc-information/L2-10T_in_Smart_Cities-By-R_Srinivasan.pdf
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Smart City Ahmedabad Development Limited
(SCADL) — UTC Axmepnaban (MHans)

UTCr. Axmenabag coOCTOUT U3 CAeayoLWMX NOACUCTEM:

Automated Fare Collection Service (AFCS): Quick and secure

-_ -

cashless payment via prepaid RuPay card or smartphone . - s g
ensures greater convenience, passenger safety and ridership |1 ‘ﬁ ‘ ’ ' 4 ML
visibility. S W) . NP
. . . . K T N — T \
Automatic Vehicle Location System (AVLS): Real-time F - g‘t;:rm. s -
visualization of vehicle location via fitted GPS enables the city ; ~S &

to calculate estimated time of arrival and support bus 2l S S
operations from a central command center to adhere to a e 2 Control Clntre sy
planned schedule. ; n U

Passenger Information System (PIS): Provide real-time bus
information via mobile app, website and in-station boards to
enable passengers to plan their route and estimate waiting
and arrival times. Route and bus stop information is also
provided via on-board displays and announcements.

Vehicle Planning Schedule and Dispatch System (VPSD): Bus
routes and schedules optimized by analysis of bus travel ;
performance and traffic volume. &N\
gers per day,
Depot Management System (DMS): Allocate and optimize B
crew and overall bus operations by automating the
management of vehicles, fuel, inventory, personnel, and

vehicle maintenance.

https://www.nec.com/en/case/scadl/pdf/brochure.pdf

what are the peak routes? what are the delays? etc.




Maaxba-lpagew ymHbin ropos - MHamA

* Mapaxba-lpagew - BTOPOM No BeIYMHe WwTaT MHauK, ¢
HaceneHnem okono 70 MMANMOHOB YenoBeK. 3To 51 panoH,
CrPyNNUPOBAHHbIN B ar/IOMEpPaLn, B HAC/I0 KOTOPbIX BXOAAT
bxonan, Uhpop, MBanunop, Arkabannyp, YarkaH u Carap.

* Uundposas nnatpopma trinitylCCC Smart City 6b1n1a BbibpaHa
B KayecTBe 06LLero MHTErPUPOBAHHOIO LEHTPa YNpaBAeHUA U
KOHTPO/A ANA Pa3BEPTbIBAHMA MPOEKTa KYMHbIN ropoa» Ann
Magaxba-lpageLu.

. I'InaTcgopma trinitylCCC pa3meulaetca B obnake ans cbopa,
06paboTKM 1 aHaNM3a AaHHbIX AaTYMKOB M Kamep
BMAeOoHabnoaeHnA 13 Kaxkaoro paroHa Maaxba-Mpagew.

* [laHHble C AAaTYMKOB OT TPAHCMOPTHbIX CPEACTB U FOPOACKOMN
NHPPACTPYKTYPbI BKAKOYAIOT B ceba BuAeoHabaogeHme,
yrnpasseHune asuxkeHunem, NTC, ynpasneHmne TBEpPAbIMU
OTXO4aMM, NAPKOBKY, OCBeLLLEeHMe, COBMeCTHOe
MCNoNb30BaHMeE BENOCUNEA0B, a TaKKe pacnpeneneHue
BOAbl U SNEKTPOIHEPTUN.

* NN n mawmHHoe obyyeHne NCnoNb3yHTCA A8 aHaNUTUKA U
NPOrHO3MpPOBaHNA BO3MOXKHOCTEM ans bonee
MHTENNEKTYaNbHOMO NPeA0CTaBAEHNA PA3/IUYHbIX YCAYT.

https://software.intel.com/en-us/articles/trinity-smart-city-digital-platform-an-iot-and-ai-
foundation-for-smart-cities
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CueHapuun (Use Cases)



YMHble cH4eTYmKkm — Smart Meters

Y3KononocHble npumeHenus loT ' KputHueckue npumeHeHusa loT
i (URLLC)

NMOTEPW PECYPCOB B COEPE XKX

HoBeie BO3MOKHOCTH

- 3apepwka Ha
YPOBHE MC

- Ceepxebicokan
HaaekHOCTh;

- MpuopuTteszauna
KPUTHYECKOTD

e

HoBbIE BO3MOKHOCTH:

- Mance
aHepronoTpebnerue

- MnotHocTe Tpaduka
YCTPOWCTE MIH. Ha
KM KB. 1 Bblle,

- YmeHbweHue
CTOMMOCTH KOHEYHBIX
YCTPOWCTE.

DNeKTPo3Heprus Bopa las : K /- e peRE 100
30-40% AO 50% no 60% LLinpokononocHble npumeHenus loT (eMBB) " nnotHoctu Tpachiia ::-...-,-.p,

B mae 2018r npuHATa KoHUenuua "YmHoro ropoaa" B coctaBe

OCHOBHBIE MPUYYHbBI MOTEPL nporpammsbl «Llnpposas skoHommnKa Poccuinckon Geaepaumnn»
* Uundpposunsayma KKX BkaoUYeHa B 0gMH B Nporpammy "YMHbIN
’m He3aKoHHbIe nogknw4vyeHnA I'OpO,CII )
* OcHoBa Undposusaynm KKX:
0 OWwnGKM NPy CHATUN NOKa3aHWIA * aBTOMaTM3auUMA KOHTpoAsa (yyeTta) noTpebneHma/kayectsa
pecypcos,
% HeBepHoe 3anoJiHeHne KBMTaHuMﬁ rpaxgaHamm ° aBTOMaTU3aLMA KayecTsa pecprOB
G“ T * 3KOHOMMWM 3a cYeT aHeproapdeKTUBHOCTU (Nepexos Ha

3HEpProcepBUCHbIE KOHTPAKTbI),

; TexHUuYecKue noTepu ®* HOBbIX CepBUCaX A1 KOHEeYHbIX No/1b30BaTenen.

MCcTOYHUK: icb.com
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[lporpamma BHeApeHMA «KYMHbIX CHETYUKOB»

B BennkobputaHmnmn

* 30 MNIH. LOMOXO03ANCTB N Manbix BU3HecoB
* 53 MJIH. HOBbIX YMHbIX c4ETYMKOB a0 2020 .
 TpownHoM 3dPeKT:

e -20% CHUXKeHMe sHepronoTpebaeHun

e -20% CHUXKeHne BbIBPOCOB ra3os

* +20% 3Heprua n3 B0306HOBAAEMbIX UICTOYHMKOB

f, m JKoHOMUYeCcKU 3bdeKT (HeaUCKOHTUPOBAHHLIN)
2500

2000 CyMMapHas BbLIroza
1500
1000 N
ToNHAA CEBECTOUMOCTD e
500
2013 2019 2030

53M

Smart Meter Implementation Programme
new Smart

3 O M —_— 3 O M e Meters

7% OO0

primary energy neducoonngreenhouse energyfrom
UcTouHuK: Telefonica S
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CueHapuun (Use Cases)



ApxuTeKkTypa Fog nna TpaHCMOPTHOM CUCTEMDI

EMS Cloud SP Cloud r"‘eé".'or‘_c_l':_al‘v‘"afﬂc Manufacturer Cloud
Services Cloud
’

4

! i i Auto Dealer Fog Nodes

Smart Traffic Light

- > Regional Traffic Fog Devices
- « (
TORORORD
Vehicle &
Pedestrian

aware sensors

- H H
L 4 i
-
Gy =
3

y
’
*
»
v
-~
. -

Roadside {
traffic cameras
v v v v i Roadside Traffic
ORORORD) » Fog Devices
Vehicle & ¥ - 3 i e
Pedestrian H
aware sensors N

Sensors-to-Fog-to-Sensors
via Gateway
VM or Dedicated

In-vehicle sensors

phone, infotainment

N On-board devices D o
1Y connect via AP in i
(D] vehicle for internet, D :

v v

® @ @

In-vehicle sensors

@ ". LORO Roadside Sensors: Speed, volume,
Vehicle & weather: ice, snow, water, & etc.
Pedestrian

aware sensors
Fog Node Glyph
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[TomeHeHna Fog B loT Ana meanumMHbI

CLOUD COMPUTING INTERNET-
BASED
CLOUD SERVER COMPUTING

SMART DEVICE,

FOG COMPUTING

HUB, ROUTER,

FOG NODES(("
OR GATEWAY

http://ehealthnews.co.za/wearable-patch-diabetes/

* Fog-y3en c ceHCopoMmM U

NPOLECCOPOM MOXKET OblITb
MMWHUATIOPHbIM LEHTPOM
MEeANUMNHCKNX aHA/IN30B,
ob6pabaTbiBatoLLLMM AAaHHbIE B
TeYEeHNEe MUIINCEKYH, U 3aTEM
nocbinaet o06paboTaHHbIE U
OTOUNLTPOBAHHbIE AAHHbIE B
06N1a4YHYI0 CUCTEMY 3NIEKTPOHHOM
megnumHbl (eHealth)

Fog Computing and Edge Computing Architectures for Processing
Data From Diabetes Devices Connected to the Medical Internet of
Things. Journal of Diabetes Science and Technology 2017, Vol.
11(4), ctp. 647652
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Kak paboTaeT nnatdopma eHealth 5G

CoeguHeHue 5G

—

SG)) ; MeayupexaeHue
CoepuHeHue '
Bluetooth :
") M
Hocumbliin : ) g MepaKkcnepTbl
ceHcop PesynbTaTbl /
aHanmsoq
@ Smartphone JaHHble ",‘.‘data ‘,.-'7CepBep
__________________________________________ naumenTa bonbimnx T
[aHHble naymeHTa —_— LELTTT S
— 3 —
_— Mpeaynpe ‘ ermcatto7/ 'I
\\\\ Alarm to the WpeHue I
patient - | / K
R CREtal] | B - nauMenTy | \np Ty 4/ [3anpocws
T : ' \ AHAM3 || gtorage StOr3BE, OTHAOHEH ,' noATBEpPXAeHMe
N S ‘!:' *’f l!r \ BonbLnx / ( OTK/IOHEHMSA
/ » B x g :'t : [JaHHbIX | a v |
- . TN ‘:. |
RT3 FE) /
. 1 . * )
.3 !!' !.\ — B
L & H et u ' : . >
- - N = \ NauuneHTbl feseHo

5G antenna B ceTn 5G Smart Engine OTK/IOHEHWeE,
Bblaua
! ’ npeaynpexaeHua

Cnanc eHealth B

MHPPACTPYKTYpE
cetn 5G

alaginov.com




Cuctembl ADS 6becnmnoTHoro/
NOAKJIOYEHHOIO aBTOMObMAA

Y3KkononocHble npumeHeHus loT Kputnueckue npumeHeHus loT

(mMTC) (URLLC)
Hoebie BO3MOKHOCTH
= - 3apepwka Ha
YPOBHE MC;

? - Csepxsbicokan

H - HAAEKHOCTh;
CeHCOPbI B DB&‘:‘"E:;MOMHGCT" *“‘f::;":"" - MNpuoputesauus

~ aHepronoTpebnexve; KRUTHHECKOrD

Opr)'Ka }OLlJ'eM YnbTpassyk Kamepb! rpa H M L||a CeTM - MnoTHocTs Tpacpuka.

YCTPOMCTB MIH. Ha

cpeabl KM KB. W BHILLE,
p tul - YweHbwerne
CTOMMOCTH KOHEUHBIX
YCTPOWUCTB.
PacnosHaBaHue u
u HoBbIe BO3MOKHOCTA:
| Knaccudurauma nsobpaeHui - Mukosas cropocTs 20 TGuTic;
PaCI'I03HaBaHMe, Y i " - Cpepnue ckopocTy Ha ypoeHe 100
MéGuTic;
anHﬂTMe pemeHMﬁ anHﬂTMe Maremartuka Fog-ysen - MuorokpaTHoe ysenuyeHue
pelueHuit 1 aNropuTMbl LnpokononocHble npumeHenus loT (eMBB) NNOTHOCTH TPaCHMKa Ha Ki.KB

KomnoHeHTbl ADS

YnpaeneHue noacucteMamu ] 5 eb\\M PONENTS OF AN ADS d»‘

Muoro¢ OHa. ) 4
- .Multlfunction

V ynpasneHune

i an i .

St|c Hum MonHoueHHbIV HTepdeiic
al (St |H0|| : faCe «uenosex-mawmma»
Camera+Lidar o MaChmelnter 3NeKTPOHHBI n

—

F v
e — YcTpoucTsa :
# ""“ : ) I T [ Electronic Horizol' ropuzont
Cbop # Topmo3Has o | Pynesoe [guratens u 0 § lVehicIeg-X-COmmunication
MCTeMa CBA3M C APYrMMM
dunbTpaums cncrema : ynpaeneHue TPaHCMHCCHA } KomaHzpb! ans O0B6BLEKTAMMU ABUIKEHUSA
[aHHbIX C ‘ (‘/ ucnonHeHms gl #p - ‘I »13
{ aKTUBaTOPaMK : oL
CEHCOPOB " CeHcop Axmsatop CeHcop Axmmsatop CeHcop  Akmsatop CeHCOp  Axtusatop —?_ —

AaT4nKoB

o) . T IRada[SenS Cencopb!
* |E|€dro : 4 ors papapa
cursssner (1360 (gnende g Braking System

Kpyrosoro o63opa ndant)
INeKTPOHHAA cucTema
TOpPMOXKeHUs (A0NONHUTENbHAS)
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A world of
driverless cars

Fully autonomous vehicles are developing faster than anyone would
have thought a few years ago, with many experts predicting that
they will become widely available in the next 5-10 years. Many
questions remain, but it is already possible to imagine how this new
world of driverless cars will work.

ROUTE PLANNING

An on-board computer
uses sensor data to plot
_a route that gets the car
where it needs to go,
while avoiding people,
potholes and other

=

LOCATION

Mapping software

uses Global Positioning
System data to tell the
carwhere it is in relation
to roads, traffic signals,
and other landmarks.

PERCEPTION
Vehicles use radar to detect obstacles, a
laser ranging system to map the surround-
ings in three dimensions, and video cameras
i

to identify objects such as traffic lights,
construction signs, pedestrians and
other vehicles.

3 y COMMUNICATION
— Vehicle-to-vehicle X
(V2V) radios send —
signals between cars,
trucks and infrastruc-
ture items such as
traffic lights.

ROAD TRAINS
Vehicles can take
advantage of
0 aerodynamics
0 and save fuel by
following one

Fuel savings ;Wump.::“bf;‘m

for c"_‘ that They are protectad

e

DECISION ANDACTION ADAPTIVE TRAFFIC FLOW
Tomake the appropriate responses to Smart infrastructure integrates V2V signals
rare events — such as a ball bouncing in from from the moving cars to optimize speed limits,
a playground, or a plastic bag blowing down traffic-light timing and the number of lanes in
the roadway — the cars rely on each direction on the basis of the actual traffic
algorithms refined through millions of load. The result is a smoother flow, shorter
travel ime and less energy wasted at traffic
lights or in traffic jams.
»
»
AN —
& /
- >

CTIESTRANSFORMED

MASS TRANSPORT Poopleincreesingy | g% =
give up owning cars in favour of calling E B %
companies to pick them up wherever 4 \ 3 3 7

A

&
they are and drop them off wherever s
they need to go — a driverless version of ~
a ride-sharing service. i



Apxutektypa AT&T Edge Cloud (AEC)

___________________________________________________________________________________________________

AR/VR Autonomous cars . 10T/Smart Cities Drones Access
Application Store
Indigo (Secure Data Platform)
ONAP (Resource Optimizer)
N
A A
User Equipment (UE) i ‘, \) AT&T NETWORK i
<(O)\‘ E k/% PREMISES |
/ E [\ :
e m
i Customer :
: : b SN ' Regional Core
. Premises i AEC-NP) : g :
: e . AEC Network AIC Network AIC 5
Eed @G G G |
i = . 100+ Locati 10+ Locati :
: | o~ 1K= ocations + Locations :
i ol (AEC-NP) L ittt

3rd Party or Telco Premises :

i Premise i : : '
1 T = ' R 3™ Par i
i (Equipment ) o EE ; Clo:d? ¥

! . 10+ Locations '
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AT&T Edge Cloud (AEC

Placement varies depending upon the use case, latency, space availability, etc.,

_— . -
I'.:_e;’lm Last m::lg ::stwurk* *”;f;"s Edﬂesmzl:]lllll:l:lﬂﬂ Total latency need to be <20 ms for
A A A immersed AR/VR experiences
I N s N/ N4 A

Customer devices

&

—

Mobile

€=

AR/NVR
end user

TR

Drones

——
—
I.I.

Autonomous

Vehicles

1aTe)

Home

P
19

Small Enterprises

[HF:]

ne

Enterprises

Customer Premises

.H;F }_5 ((A)) .

Edge

Access Network

=]

[=]
(=]
= [=]

Smart Cities

s f f"x

Stadiums

ol

oo
l'EB ]
Im

Public buildings

Centralized

Teleo Real estate & Network Edge

( Central Offices, etc.)

Centralized and/or EC

——) EC

Millions

Thousands

Tens * - Approximate
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PeweHwune Precision Agriculture KomnaHum John Deere

* TpaKTOpP CO BCTPOEHHbIM
GPS/GLONASS-nprUémHUKoM
OYeHb TOYHO BblaepKnBaeT
6opo3ay, UTO NOMoraeT
NoBbIWaTb ypoxKanHocTb A0 10%.

* B TO 'Ke Bpems,, BOSMOXHO
BeaeHue BTOporo 6ecnnaoTHoro
TpaKTOpa PAAOM C BeayLUM, YTO
COKpaLllaeT noTpebHoCTb B
pabouen cune
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HiCH: Hierarchical Fog-Assisted Computing
Architecture for Healthcare loT

TpagnunoHHaa mogenb loT CpaBHeHMe BpeMeHU peakumnm TpagmnumoHHom moaenu n HiCH
Decide & C!oud
Gateway
I Gateway (Fog)
ch:::::d = m Observe « Sensors «
Sensor Network
ApxuTtekTypa HiCH Baseline loT :
p yp SYSiem HlCH
Plant N
% B e User feedback sir £3 Fig. 11. Response time in the baseline loT and HiCH.
o Analyze S back £ 09_
_;:6 ' Table 3. Latency (b + c) between the Gateway Devices and Server with
3 1 B Different Connection Networks
&
g miﬁiiﬁam $  Fon Execute 3 Wi-Fi 4G 3G GPRS
S Pine. DL 2ms 20ms 100ms 500ms
pec. (Uing’ » 30Mb/s  4Mb/s  750kb/s  50kb/s
‘6"“ ) 15Mb/s 3Mb/s 250kb/s  20kb/s
S5 . b + ¢ (ms) 125+17  147+16  405+23  3686+4
§§ Monitor Sensors « -%

Data flow I
Command flow
———

https://publik.tuwien.ac.at/files/publik_266891.pdf 82
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Fog nna Smart Grid

Today’s Grid Wastes Solar Power rti Variation Forces Overgeneration rt)

The duck curve shows weep ramping needs and overgeneroton nik — ] 7/_

B W/

Balance grid with frequency control

15-min state estimation

"Spinning reserves” il —
e b T
wam | ~ » romp need
- 3 MW
a i e in three
K -
Py e e N bl ad v "“/
4 fw R - - - - T -~ - —

Power Plants Central Station Sub Stations Distributed Load

Solution: Field Message Bus ft' Local Loops & Storage Reduce Spinning Reserves rt)

Local loops connect generation,
load, & battery storage

.\\_\

Much lower State estimates more stable
“spinning reserves”

Cend
} E U
- ~ ) romp need
- MW
Lo

7 - i >
. -] =Y
! KutanubtBotr .
3TO XOTAT -

Power Plants Central Station Sub Stations Distributed Load 83
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Fog nna cny»bbl 4OCTAaBKU APOHAMM

JlocTaBKa TAXKENOro rpysa

V2V Wireless
Networks

&)
e

- Commerci
i Centg

Roadside
Cabinet

B
¥
Warehouse™ ¥ N

Qistribution Center 7%

Roadside  Landing Roost g
Cabinet

| ﬁf\ﬂ@

Roadside
Cabinet

MobunbHbIN y3en Fog n nocagoyHaa naowagka ‘@

o 4

[pyrne npumeHeHnsa APOHOB

Pe2uoHanbHbIl
y3en Fog
Cucrembl
Regional Fog Node

JocTtaBka nouTbl

N NOCbINOK
Package Delivery
= 2 BNOEOo- Corporate Security
nd Surveill
HabnoaeHus Va,

b Y

lopodckue
y3nel Fog

Hahway e KOHTpONb

CpoyHas g
: nan

[0CTaBKa
NleKapcTs

PalioHHele -
y3nel Fog



baokyenH B 0T

JeueHTpannsaumsa — npuHUMN baoKyenH: opraHMYHO BNMUCbIBAETCA B apXMUTeEKTypy loT.
KpntnyHoele npobnemsi loT:

1.

MacwrtabuposaHue: LleHTpanmsoBaHHble 061auHble NIATGOPMbI - KYy3KOE
MeCTO» B MacliTabuposBaHum loT ansa 6onbLLIOro Yncna yCTPOUCTB.

Be3onacHocTb: DoS-aTaku Ha ycTponcTsa loT, 6onblioe Yncno HegopPOrmx
YCTPOMCTB, NOAK/IIOYEHHbIX K MHTEpPHET HeENOCPeACTBEHHO — I/1aBHAA npobaema
6e3onacHocTu B lOT.

OTtcyTcTBUE YHUIUKALUM cTaHZapToB U opmaToB AaHHbIX: COBMECTUMOCTb
YCTPOWMCTB — OCHOBHAsA 3a/a4a pacnpocTpaHeHus pelweHui loT.

CToMmocTb: MHOKecTBO NOAKAOYEHHbIX YCTPoMCTB |0T, ceTeBoro o6opyaoBaHus,
a TaKKe aHanuTnyeckne nnatdopmbl. Bce 3To CTOUT AOPOro 1 NocaeayoLWuni
pocCT yncna yctpoiicts loT byaeT yBenmumBaTtb 3Ty CTOMMOCTb.

ApXUTeEKTypa: LeHTpanmsoBaHHoe obnako — Single Point of Failure. J/lto6an
HEMUCNPABHOCTb UM OLWNOKA MOKET NOBANATbL HAa BCIO CETb.

“WE HAVE To GO OUT FOR DINNER. THE
REFRIGERATOR (SN'T SPEAKING To THE STOVE,”

«TTpuaerca noutu B
Kagpe - X0NOoAUIbHUK
He xoJeT obLaTbce ¢
nauTou»

85
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OT 3aKPbITbIX K OTKPbITbIM B/10K4ENH-ceTAM B |OT

J10 2005 r. CeropHs Mocne 2025 r.
o ol IR o "
-
o \ 3
& ® Q} & BnokyeinH el
-y © i @
i o e
o = @ e ok &
o0&l i o
3aKpbITble U OTKpbITble ceTn |oT n OTKpbITblE ceTH [0T 1
LEeHTpann3oBaHHble ceTn loT LeHTpanm3oBaHHoe 061akKo pacnpeaenéHHoe obnako

(McTOYHMK: IBM)
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bnokyenH Kak YHMUBEPCabHbIW pacnpeaesi€HHbIN peecTp

YHuUBepcanbHbIA pacnpeaenéHHbin peectp

® 0060
v \/ v v

Perncrpaums PacnosHaBaHne B3aumopgeiicTeue lMposepka
HOBOrO VAANEHHOTO C Apyrumu 6e3onacHocTK

ycTpoucrea B nonb3oBaTens ycTpolicTBamu aBTOMObM /A
peecTpe

./ SN
& 0O &

(ncTouyHUK: IBM)
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MHTerpauma Smart Building n Smart City

. ) Medical Resource Availability
Raw Data Can Provide: /~ Smart Campus _"‘\‘ / ‘Smart Healthcare N /\

= o o ER)S)

i o~ '\ Vehicles i S 4 j‘ I
IoT/Smart City Functional| T \ \ PR ~— Outbreak Alert
Requirement: i — . / — +[71g}
s PN e : e Vot (=)
e \ i / DataHub | ' © DataHub % .~ L Vi
O \‘\__ "" e~ o \ / / 7 - Commodity Information
‘ \ N . \‘ \ ! / / .‘/"f Smart Commercial ‘-‘\“ l

% e

g8

i . ) ,/‘
oo 1 P a N - s
2 =-e ! NN e
! Data Hub | | \ \'
060 | | ~ J i \
& e & - | |
H ﬁ = ’ e . . 00
\ .. J ! 1 Smart Government ‘: \ %%
.. / 1 H .
1 1
e H
i i
i O : T
i Data Hub ! Fo@
: ! =
Legend
Raw Data Flow —_—— . Service Flow

100 . Qoo . )
m Basic Data Package <@ | BasicService Package
B

https://cdait.gatech.edu/sites/default/files/georgia_tech_cdait_research_report_on_integrated
_building_-_iot_data_standards_september_2018_final.pdf
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«[lepeKpblTMe» AaHHbIX M MPOTOKO/I0B NpK
MHTEerpaumm cmctem YMHOTO 34aHMNA U YMHOTIO
ropoaa

Device Level Data

R

Device ID
|

F mmm——
Device data

output
—

——

Time Stamp

e/

Manufacturer |

—

City Level Data

City

 Em——
Community [D
Building ID
| S
—
Building =—| Building
Location
[ N

Building Level Data
Building [D [+
] SpaceID
Device ID \ J
—
)
— .
. Equipment
Dev1.ce | &Device
Location \ /]
—

Federated Data for IoT-enabled Smart City Applications

1

Device Databases  Building Databases

00 100 (BIM)

1010 1010

010 oo
= —_— ]

olo1 olol B ﬁ g

noo .

o .- The City Database

A
1 — —

00 00 s

0101 o101

00 00 - —— &

o0 o101 ﬁ ]

oo

1010 :

0101 :
Legend

Linkage through Identified Overlaps of Data Protocols

https://cdait.gatech.edu/sites/default/files/georgia_tech_cdait_research_report_on_integrated

_building_-_iot_data_standards_september_2018_final.pdf

89



bnokyenH B |OT: KaKk 370 paboTaeT

bnoK4yenH, Kpome PMHAHCOBDLIX TPAH3AKLUN,
MOXKeT 06pabaTbiBaTb KYMHbIE KOHTPAKTbI»

(Smart Contract), Hanpumep:

Mepepaya npasB cobCTBEHHOCTH

ABTOMaTM4YyecKkoe Ha3sHayeHue (settlement)
dbUHAHCOBbIX AePMBATUBOB

OTYNCNEHNA NO UHTENNIEKTYAIbHOM
cobcTBEHHOCTU

MekbaHKOBCKOE B3anmoaemncrame
(settlement)

KonnektnsHble OHMaNH-UTPbI
NHTepHeT Bewen (loT)

(e ~

%% BLOCKCHAING 7~ 2

% THINGS @~

* Smart Contract:
npoAaka U nepeperncrpaums aBTomoounns

e ABTOMOOUNL UMeeT Nyb6ANYHbIN

KpunTorpaduueckunin kntod (aHanor VIN),
KOTOPbIM aKTUBUPYETCA NPU NOAYHEHNU
coobLeHna, NoANMCAaHHOTO COOTBETCTBYHOLLUM
YaCTHbIM K/JIHOYOM, HaXo4ALWMMCSH B BEAEHUN
cobcTBEHHMKA A.

My6AMYHbBIM KNOY aBTOMATUYECKN 0OHOBAAETCA
C Ucnosib3oBaHuem H6/10K4YerHa, N HOBbIN
cobcTBEHHUK B nepeuncnaet cobctBeHHUKY A
onpeaenéHHoe KoanMYecTBo OBUTKOMHOB, TaKKe
yepe3 6/10KYENH.

YMHbIN KOHTPAKT No o6HoBAEeHUIO NybANYHOro
Kntoda (nepepermncrtpaumna Ha cobcTBeHHUKa B) n
onsiaTa CTOMMOCTM aBTOMObUAA, PUKCUpyeTca B
ceTn BNOKYENH M 3aHOCUTCA B peecTp.

Tenepb Bce 3HAOT, YTO aBTOMOOUb
NPUHaANEKNT CODCTBEHHUKY B, U AeHbrn 3a
Hero ynnayeHbl COBCTBEHHUKY A.
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It's necessary F o G : 1. -.

for IoT, 5G COMPUTING & NETWORKING |
and AI apps

BREAKDOWN

MARKET

<
FOG APPLIES g

AP @ 51.6%
SCAL el HARDWARE

TO CRITICAL FROM

O 0202 katadl BIGGEST MARKETS| 19.9.
FOG

TRANSPORTATION INDUSTRIAL

G OGNITION  [PSIT610 1)) APPLICATIONS
o GILITY S @ G 1 5 a 7°/o

UP BY

G ATENCY 1470/0 @ ‘ SERVICES

by 2022 .‘ ENERGY/UTILII’IES HEALTHCARE

A system-level horizontal
FOG IS NEW architecture that distributes
but it will go into computing, storage, and
| EXISTING DEVICES COMPUTING | networking closer to users, and
and software, working anywhere along the Cloud-to-

with new single-purpose iS... Thing continuum _
fog nodes. 2019 -

| Full report at www.openfogconsortium.org/growth
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YMHbIN
fopog,

Mpowsuo fara-serrpus || Toproons

Source: 451 Research OpenFog project analysis 93
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PocT oTpacnesbix peweHnn loT

0%83 IOT ANALYTICS Q3 /20 16 Insights that empower you to understand loT markets

loT Segment Global share of loT projects! Details

Americas Europe APAC Trend?

A connected industry NN - 5 S

lone s loT
BO3MOXHO /| mm e e e e e e e
ncnosb3oBaHme
CMYTHUKOB /| =0 .

N = 640 global, publicly
announced loT projects

ﬁ@ Smart Supply Chain - 4% B Americas [l Europe B APAC MEA N/A

1. Based on 640+ publicly known enterprise loT projects.(Not including consumer loT projects e.g., Wearables, Smart Home) 2. Trend based on loT Analytics’s Q2/2016 loT Employment Statistics Tracker 3. Not including

Consumer Smart Home Solutions  Source: loT Analytics 2016 Global overview of 640 enterprise loT use cases (August 2016)

https://www.i-scoop.eu/smart-cities-smart-city/
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[TpOrHO3 poOCTa pblHKA ycTponcTts aAnd Smart City

Worldwide smart city devices = Shipments by region
1,400,000

1,200,000

1,000,000

300,000

600,000

Dwvice shipmonts (000s)

400,000

200,000

L

" Agia Pacific B Central and Latin America
Source: IHE, May 2016

2020

B Ngeth Aamerica
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[lepcneKkTuBbl pocTa cekTtopos Smart City

Global Prospects on Smart City Industry Main Sectors

Unit: million dollars

5'000 ................................................................. . Smart Utilities . Smart Transport . Smart Building . Smart Government

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Source : Frost & Sullivan
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KomnaHuu, paboTtatowme B obnactn Smart City

== COMPANIES BUILDING SMARTER CITIES

PARKING

ENVIRONMENTAL/LOCATION DISASTER MANAGEMENT SMART TRANSPORT (SHUTTLE/BIKE)
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