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Edge Nodes (The small brain)

And maybe other network nodes ....
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Raspberry Pi 3 Model B Raspberry Pi Zero

14



Cloud
Services

Internet

End Devices
® Edge Sateaay Data Center
@ Router
® =
o ® Gatewa
@
‘ \
Local loTl ietaos % Communication Networks
|
Wi-Fi Networks = f[\)ﬂobule
evice

15



Services

U
g

Transportation
/Logistics

/

Reader 5

Mobile RFID D

]
lit
— |

Intelligent
Medlcal Care

@ i. >
Health Agriculture Emergency Military
Monitoring Monitoring Response

nd Appllcahons
i i

Platform

S/ satellte ('Dedicate‘if"\ / b Y
P A Network - Line Access ' -
" ﬁ N El i
=S 8 \ »

/

Home Gateway |

g ! § m}' |IH!

e D R e | I g

M2M Terminals Sensor Nodes

Service Support | geryice Management  Billing/Operation Analysis

Applications/Services

Operation and Managems” .

Access Network

S Slﬂg An Cm%auo ». SN Gateway

16




e SLd) QAR 3 ol 3 5a 6 ASQS s S g



NFC (EMV)
RFID

-

Wireless
Proximity | Personal Area
. Network (WPAN)

-

Short range (10 — 100 meter)

Bluetooth LE

ZigBee

Thread (6LoWPAN) + 802.11a/b/g/n/ac
ZA}L!.\{_ave »  802.11af (white space)
WirelessHART . 802.11ah & 802.11p

ISA100.11a (6loWPAN)
EnOcean
Plus more

* WIi-SUN (6LoWPAN)
« ZigBee-NAN (6LOWPAN)

« Cellular
« 2G/3G/AG
Wireless + LTE-MTC
Local Area + 5G in the future

Network + Low Power Wide Area

(WLAN) (LPWAN)
» SIGFOX
' - LoRa
! » Telensa
- PTC
i - * Plus more
03 000 matayy_Megimienge  Longrage




e sl G AL 3 AL 3 ) ga (o A sl dﬁjﬁ

L T D D D D D

Il _""'n.\ Wireless
Proximity = Personal Area

. " Network (WPAN
—

——

Short range (10 — 100 meter)

Bluetooth LE

ZigBee

iﬁ}f_ave + 802.11af (white space)
WirelessHART B 802.11ah & 802.11p

ISA100.11a (6loWPAN)
EnOcean
Plus more

* Wi-SUN (6LoWPAN)
« ZigBee-NAN (6LoWPAN)

» Cellular
« 2G/3G/AG
« LTE-MTC
+ 5G in the future

+ Low Power Wide Area
(LPWAN)

« SIGFOX
* LoRa

» Telensa
- PTC

* Plus more

Wireless
Local Area

» Short/Medium range

Medium range Long range

(100 -1000 meter) .

(~5-10km) (up to 100 km)




e sl G AL 3 AL 3 ) ga (o A sl dﬁjﬁ

Bluetooth LE

802.11a/b/g/n/ac
802.11af (white space)
802.11ah & 802.11p

* NFC (EMV)
- RFID

WirelessHART
ISA100.11a (6loWPAN)
EnOcean
Plus more

* Wi-SUN (6LoWPAN)
« ZigBee-NAN (6LoWPAN)

¢ 0 0 4 0 @

» Cellular
: B « 2G/3G/AG
- - . « LTE-MTC
e —— Wireless
/ Proximity | Pemr::ﬁea e . semin Wide Ar
/ Network + Low Power Wide Area
- Network (WPAN (LPWAN)
--'“-._\__ __.H'-—
i R . SIGFOX
' « Telensa
- PTC
Short range (10 — 100 meter) | Short’/Medium range Medium range Long renge * Plus more
(100-1000meten » (. 5. 10km) ,  (upto 100 km)




e sl G AL 3 AL 3 ) ga (o A sl dﬁjﬁ

Bluetooth LE
ZigBee

Thread (6LoOWPAN)
Z-Wave

ANT*
WirelessHART
ISA100.11a (6loWPAN)
EnOcean
Plus more

802.11a/b/g/n/ac
802.11af (white space)
802.11ah & 802.11p

* NFC (EMV)
- RFID

* Wi-SUN (6LoWPAN)
« ZigBee-NAN (6LoWPAN)

L T D D D D D

» Cellular
: B « 2G/3G/AG
- - . « LTE-MTC
e —— Wireless
/ Proximity | Pemr::ﬁea e . semin Wide Ar
/ Network + Low Power Wide Area
- Network (WPAN (LPWAN)
--'“-._\__ __.H'-—
i R . SIGFOX
' « Telensa
- PTC
Short range (10 — 100 meter) | Short’/Medium range Medium range Long renge * Plus more
(100-1000meten » (. 5. 10km) ,  (upto 100 km)




e sl G AL 3 AL 3 ) ga (o A sl dﬁjﬁ

-
LY
b

Proximity | Personal Area
- Network (WPAN

Short range (10 — 100 meter)

NFC (EMV)
RFID

—_—

Wireless

e

—

L T D D D D D

» Short’/Medium range

Bluetooth LE

ZigBee

imave + 802.11af (white space)
WirelessHART B 802.11ah & 802.11p

ISA100.11a (6loWPAN)
EnOcean
Plus more

* Wi-SUN (6LoWPAN)
« ZigBee-NAN (6LoWPAN)

Cellular

« 2G/3G/AG
Wireless - LTE-MTC
Local Area * 5G in the future
Network + Low Power Wide Area

(LPWAN)

« SIGFOX
* LoRa

» Telensa
- PTC
Plus more

(WLAN)

Medium range Long range

(100-1000meten} » . 5_10km) (up to 100 km)

i
H
I
|
i
i
|
i
1
=
L




Adhoc Networks # Classic Networks
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Adhoc Networks
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Type of Adhoc Networks

1)

2)

3)

4)

5)

6)

7)

30

MANET — Mobile Ad Hoc Network
A self-configuring network of mobile devices connected without fixed infrastructure.

VANET — Vehicular Ad Hoc Network
An ad-hoc network formed between moving vehicles to exchange information such as traffic or safety
alerts.

FANET — Flying Ad Hoc Network
A network of unmanned aerial vehicles (UAVs/drones) communicating directly with each other.

SPAN — Smartphone Ad Hoc Network
A peer-to-peer wireless network created dynamically between smartphones without a central access
point.

IMANET — Internet-based Mobile Ad Hoc Network
A MANET extended to include internet gateways so nodes can also access the internet.

WMN — Wireless Mesh Network
A self-healing, decentralized wireless network where each node relays data for the network.

WSN — Wireless Sensor Network
A network of spatially distributed sensors that monitor and transmit physical or environmental data.



Type of Adhoc Networks

MANET — Mobile Ad Hoc Network
A self-configuring network of mobile devices connected without fixed infrastructure.
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Type of Adhoc Networks

VANET — Vehicular Ad Hoc Network

An ad-hoc network formed between moving vehicles to exchange information such as traffic or safety

alerts.
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Type of Adhoc Networks

FANET — Flying Ad Hoc Network
A network of unmanned aerial vehicles (UAVs/drones) communicating directly with each other.

Satellite ?" g

0 -
VA W N 4

UAV:—?*.{‘— —}*I.{‘:AV: Q \ Xz

33



Type of Adhoc Networks

SPAN — Smartphone Ad Hoc Network
A peer-to-peer wireless network created dynamically between smartphones without a central access point.
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Type of Adhoc Networks

IMANET — Internet-based Mobile Ad Hoc Network
A MANET extended to include internet gateways so nodes can also access the internet.
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Type of Adhoc Networks

WMN — Wireless Mesh Network
A self-healing, decentralized wireless network where each node relays data for the network.

NODE 1 NODE 6

NODE 2 NODE 5

NODE 3 NODE 4



Type of Adhoc Networks

WSN — Wireless Sensor Network
A network of spatially distributed sensors that monitor and transmit physical or environmental data.
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