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The Internet of Things — What

The (loT) is the network of
physical devices, vehicles, home appliances, and
other items embedded with electronics, software,

, actuators, and which enables

these objects to connect and exchange

Source: Wikipedia
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Anchorage

15,000 Notable US smart streetlight projects*
(Connected streetlight projects currently completed, underway or planned)

northeast group, lic

Massachusetts
(several smaller cities)
50,000

Pittsburgh
40,000

ComEd
18,000
SF North Las

26,000 ‘
Vegas Kansas City
< 20,000
. Glendale

Providence
17,000

‘ BGE
‘1 5,000
"DC

70,000

San Jose 20,000
64,000 . El Paso Knoxville
. 18,000 Austin 30,000
’ 59,000
San Diego Tucson
14,000 18,000
Tampa
38,000
O
Honolulu () Project either underway or completed

29,000 O Project RFP, yet to begin or being discussed

*Non-exhaustive: in addition to these larger projects, there are dozens of other projects at

smaller cities and municipalities (typically under 10,000 streetlights each) Source: Northeast Group
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The Internet of Things - When

loT and smart lighting in emerging technology Hype curve

loT Services

Digital Ethics

loT Security

Digital Twin

Digital Business Technology Platform

loT Platform
loT Business Solutions
Event Stream Processing

Automotive Real-Time Data Analytics
loT Edge Architecture

LPWA

Internet of Things

loT Edge Analytics
Hardware Security

Managed loT Services

Infonomics

Edge Al Autonomous Vehicles

Low-Cost Development Boards

loT-Enabled Applications

Things as Customers
loT-Enabled Product as a Service

Commercial UAVs (Drones) MDM of Product Data

Indoor Positioning
Cloud MOM Services (momPaaS)

Smart Lighting
loT Integration

expectations

Intelligent Building

Licensing and Entitlement Automation Systems

Management

IT/OT Alignment Managed Machine-to-Machine Services

Asset Performance Management

As of July 2018

Innovation Peak of Trough of Slope of Plateau of
Trigger [IEiL e Disillusionment Enlightenment Productivit
99 Expectations g y

time
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From LEDs to Networked Controls and Smart City Platforms

Sensors, Controls, :
Management Platform
System

New value through
additional smart city
deployments

Up to 50% energy Up to 80% energy
savings savings

Source: Navigant Research Leaderboard : Smart Street Lighting 2018
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Lighting manufactures positioning for loT in Lighting

A FOLLOWERS CHALLENGERS CONTENDERS LEADERS

Philips Lightin
Acuity Brands - - =

-u..“__‘-.
OSRAM -9 ."‘"_Eaton

Legrand ./- Enlighted

Current \. T_ Cree
Molex —®

@ Cisco
Intel

Execution

Johnson Controls % t
Schneider Electric ;

Siemens ®— Gooee

Strategy
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Public lighting is everywhere... and is transitioning to digital technology

Lighting can account for
up to 40% of a city’s total energy consumption 2

~300

million street
lights worldwide, approx. 15% in the
North America 1

28% of street lights in the US are LED but only
. . 2% of installed systems are connected, expected

. to reach 35% by 2025 3
On average, public lighting is more

than 20 years old 3

" Northeast Group, Global LED and Smart Street Lighting Forecast 2015-2025

2 European PPP Expertise Centre (EPEC), European Commission, Energy Efficient Street Lighting,
2013

3 Philips market analysis, US Dept. of Energy
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Connected Lighting and city monitoring: the benefits

Modest investment that leverages the existing connected lighting infrastructure
Modular system at hardware and software level to explore new use cases
Support better decision making for city planners with data-driven insights
Enable revenue streams for real estate industry and government

Provide transparency for citizens on city operations
and local environmental status

Connected lighting
and city monitoring
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The Internet of Things - How

Outra-luminaires communication

LTE Achvandid

CoeBular 4G FLTE

30 - GFS / GPRS

206G 1 GSM J EDGE, COMA, EVDO
WEIGHTLESS

WIMAX

LICEMSE-FREE SPECTRLIM
DASH T

POSVERLINE
ETHERMET
PRINTED
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Outra-luminaires communication

WA LT Frequency Range Data Rate Use Case / Advantage
Technology

Bluetooth LE 4.x
Bluetooth LE 5.0
Wi-Fi
Zigbee
LoRaWAN
3G
4G LTE - Cat 5
4G LTE - CatM
NB-loT

5G

2.4 GHz

2.4 GHz

2.4 GHz & 5GHz

2.4 GHz

868 MHz & 915 MHz

850/900/1900 MHz

LTE bands

LTE bands

LTE bands

3.5 GHz / 24-28 GHz

10-80m

50-200 m
30-200 m
50-150 m
Upto 16 Km
14 - 18 Km
15-18 Km
17 - 18 Km

Upto 22 Km/35 Km

Max 100 Km

1 Mbps

125 Kbps - 2 Mbps

Upto 1 Gbps
250 Kbps
< 50 Kbps
1-10 Mbps
300 Mbps
1 Mbps
170/250 Kbps

Upto 20 Gbps

Low cost, low power / good battery life
Low cost, wider range, wider data rate, better battery life
High data rates, to be used in higher bandwidth applications such as video
Low cost, used often in the Connected Home and Connected Building settings
Long range, low bandwidth, very low power for extended battery life
Mature and commonly deployed longrange network
Long range - High bandwidth data application
Long range - loT application
Long range - loT application

New protocol with a large variety of use cases
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Outra-luminaires communication

Mesh Network Cellular

@ @ @
@@/‘ @@/‘ @ Light pole
QR (CR) QR )

Cellular Connector node
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Intra-luminaires Communication
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Intra-luminaires Communication

Data & Power Not Possible 4 Wire 4 Wire

Communication Analog, Uni-directional, Digital, Bi-directional, Digital, Bi-directional, Digital, Bi-directional,
No Switch to Off Sufficient Speed Very High Speed High Speed
Portfolio Synergy High Low Low
Strong in NA, Strong in EU, Stong Globally,
D Declining in EU Emerging in NA but not yet in lighting Al

Ease of Design-in High Medium Medium
Use Inside/Outside Fixtures OK OK Only Inside
Daisey Chain Multiple Units (1:N) No No Yes
Cost Low Low-Medium Low

DALI is the best option to build an intra-luminaire communications.
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Intra-luminaires Communication

- Local Sensing Basic Network Sensing Advanced Networked Sensing

Energy savings with Traffic reporting
People counting
Presence Detection Plate reading
(PIR, Microwave) City air quality mapping

Use cases and
technology

Parking optimization
Light Detection Seismic event reporting
(Cad) Gunshot detection

TLARRERARE
ALLRRRLRRAN
ALLRULRRN
ARALLRRRRR

=7 alnmnasaa
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Data

Data Data Information Value of
source Start here, work forward Start here, work back th e da ta
... Connect end-
to-end ...
1Iv; m ?
4 + ldentify » Secure * Format * Query  Visualization * Improvement
sources » Scalable * Model * Aggregate » Dashboard * Intervention
* Install sensors  + Streaming * Clean * Combine * Web-service o Alerts
* Arrange * Integrate * Explore * Interactive * Optimization
access sources * Data mining * Personalization
+ Collect * Machine .
learning

Feed back for continuous improvement
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Data

o ..o a communications chip nenning an
Application Profile specific to the use-cass of
systam. Some processing may be required
bafore...

((l))

E ..that is processed locslly (edge processing).

conwerting the signs! capture into & message
for the sensor to hand-off...

A sensor captures data...

ot"e property datssiors, where all dats-value o..me analytics stack, where it gets spiiced up,

put togethar with other dete-value (multiple
timas) before being sent back out into the

world 25 needed.

are saved and processed for tiggers. The
dats-value mey need fo pop-outside vis the
AP, and also drops into..

...pushing the dsts-value to the cloud AP,
which checks the securty credentials, before
letting the dats-value in the door ta...

:" sl

o _..sending the dsts-valus over the network 1o
the coordinator, who on receipt of the message
resolves the network ID to = cloud ID), and
possibly transform the dats before..

=0
=0

ISEERL 1 -]

In the matter of saconde. the dats-valus has travallzd
thausands of miles, been transformadiprocessed &
times by muitiplz programming languages and Is ready
o b2 consumed and r2ad by 3rd parly syetems.

-
b D
O -
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All together
ID, Communication, sensor and data

AUX (24V) s
SR +
SR-/SGND

SR driver

AUX (24V) = =
SR+
SR-/SGND

% |

B
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Value of an internal luminaire standardized loT platform

 Identification
* Improved internal communication
* Multiple sensors support and improved data.

my name is my name is
CONTROL THING LED DRIVER
./

my name Is my name is my name is
THING THING SENSOR
./

'S TANDARD S|
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Assurance of compatibility with mutual interoperability testing
with partners and certification
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Assurance of compatibility with mutual interoperability testing

with partners and certification

Sensor Ready Certified

SR Partner Program*
Indoor Outdoor
Casambi Algorab
Chesswise Apkappa
CP Electronics Ltd. Capelon
Digital Lumens Cimcon
Enlighted Gitylight net
Gooee Coing
Lontri falllal
Lutron Datek
Magnum Energy Solutions DimOnOf
Nedap Eluminacity
Silvair eSave AG
Steinel GlobalTronics
Thinnect Gridens
Weinzierl Lightronics
WiSilica Lucy Zodion
ZQLab MernyTek
Nexiode
Nedap

Nordic Automation Systems

Novaccess

Signify

Silverspring

Smartmodes

SpaceLayer Technologies

Synapse

Telemancs

Telensa

TELETRANS-ELCOMP

Tellink Sistemas de Comunicacion SL

Tvitignt

UMPI =rl

Urban Control Ll

Urbana Smart Solutions Pte Ltd,

Wattstopper



https://www.lighting.philips.co.uk/oem-emea/products/driving-connected-lighting

The Internet of Things - How

Standardization of following for Interoperability

Communication Agreement on protocol and data
Electrical Assignment and V / | ratings
Mechanical Determination of dimensions and tolerances

™

(Q Sensor Ready certified ﬂ
o DiiA Consortium (DALI 2.0) .

“7 Zhaga Consortium (book18 v1.1) ﬂ

(ANSI  Ansi (C137.4 C136.58 C136.41) —1

\ ¥4~ DAl certification
&2 0;
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Zhaga and the DiiA : A cooperation between 2 Standards
Development Organizations

17 Digital lllumination
LS Zhaga Interface Alliance

Amphenol ~ EENIPME  [llegrand  SAMSUNG weivsas. BEGA EAM_ @ DDEKRA  Anem
— AUDACY
@ OSRAM S Chl"& Telensa E R CO ESYLUX- Helvar S © Lebvance LEEDARSON
P DEKRA iGuzini  Panasonic ©)ignify mﬂu“" #*LUTRON OLED)G(MQF OSRAM Panasonic SIEMENS ®ignify
SIMMTRONIC Eﬁﬂél. i Tel
TERMI N%E LEDiL Oe) L“E?F"'!' TCIS zumtobel group SILVAIR m ETNEL S TRIDONIC

TR N LLEX GROUP WAE“ Zencontrot @
zZ

J

An open industry consortium with 169 members

%

An open industry consortium with 204 members
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Plug and play interoperability based on Standards

ANSI/NEMA C136.41

4 DALI Part 351 (plug & play control/ sensor module)
‘ ’ ‘ N\
Luminaire Controller

"

ANSI/NEMA C137.4

AUX power supply spec.

DALI Part 250 (integrated bus
power supply)

DALI Parts 251-3 (operational
& diagnostic data)

FUTURE

Metering

ANSI/NEMA C136.58 Sensor(s)
ZHAGA book 18

ﬁ DALI Part 351 (plug & play control/ sensor module)
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DALI-2 D4i Driver? h ‘

Zhaga-D4i Node?

Zhaga-D4i Luminaire?

Ensuring plug and play interoperability from July 2019 onwards
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* |dentification of asset and it's information.

A digital address in memory bank (MB1) for luminaire
identification is included. It will included in ANSI C137.4

standard

\/

6.7.3 Luminaire information MB1

Address Description Default RESET Memory type
value valueb
(factory)

[0x03, O0x08]| Luminaire manufacturer GTIN (6 bytes as per OxFF No change NVM-RW
IEC62386-102) (lockable)
with manufacturer specific prefix to derive
manufacturer name

[0x09, 0x10]| Luminaire identification number (8 bytes as per OxFF No change NVM-RW
I[EC62386-102) (lockable)
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* Improved communication with bi-directional and digital : I*“‘i""lﬂ e e Y
communication between LED driver, controller and sensors. {SITANDARD S/

Communication protocol,
sometime referred to DALI
2.0 supported by DiiA
program and ANSIC137.4.
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Expending of the sensing capabilities by supporting multiple 1 SIT E' EIE E E |
sensors on a single luminaire and improved data extraction.

ANSIC136.58 on Luminaires

_ Motion Sensors targeting the
Zhaga book 18 interface for the
Maximum value is external sensors such as
achieved due to
4 characteristics: .. .
1. IP connectivity ACthIty detection
2. Networked controls H H H H
e City air quality mapping
4. Interfaces (APIs) for Weather

interoperability

Accident traffic reporting
People counting

Plate reading

Parking optimization
Seismic event reporting
Gunshot detection

l
Sensors to assist with grid balancing Wi-Fi or small cell networks for
broadband and wireless coverage

Air quality and environmental sensors
Emergency response assistance

Traffic sensors for monitoring traffic flow
as well as linking to traffic signals EV (Electric vehicle) charging stations

Noise sensors, including gunshot detection Parking assistance

Source: IDC 2018.
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Cyber Security in loT lighting

DLC NLC Technical Requirements version 3.0
UL 2900-1
NIST loT Cybersecurity Framework
ISO 27001
ISA/IEC 62443

O
Z ™
O m—
0 p—
A —
ca™

TS NIST

National Institute of
u Underwriters
® I. Laboratories

Standards and Technoloay

TER

ISO

NI

International
Organization for
Standardization

International Society
of Automation (ISA)

IEC

——

INTERNATIONAL
ELECTROTECHNICAL

=——=e COMMISSION
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projects related to lighting examples!
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Example #1: Acoustic monitoring >
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Exploring smart

cities use cases
Los Angeles, USA

Los Angeles is shaping the future by exploring new smart
city applications that build on the connected lighting
infrastructure to realize additional value beyond
illumination.

Environmental noise monitoring uses an acoustic noise
sensor (microphone). Sound levels on the street can be
monitored to understand activity levels, check compliance
with regulations and support the well-being of citizens.

Grid health monitoring uses the connectivity offered by
the lighting system to continuously assess the quality of
the lighting network’s power supply.
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Public Safety with Acoustic Monitoring

Increased city safety

Operational efficiency gains

Smart microphones with advanced pattern
recognition SW can detect diverse safety-related Better insights
incidents:

Aggressive behavior
Distressed citizens
Gunshots

Breaking glass

Car alarm
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Acoustic monitoring data supports the operation of video surveillance systems
by assisting staff to focus on most relevant information.

Make relevant information streams (incidents, sound clips, etc.) accessible via
APls

Application development and integration into existing systems and workflows

Full HDTV

DARNODORMNMZDAN

multi-sensor systems - 51 megapixel in real time

D Dallmeier
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Example 2: Air Quality Sensing The US Environmental Protection Agency
(EPA) declared Air Pollution as one of the
highest environmental risks of the 21st

Leveraging the lighting infrastructure, measuring air century.

quality attributes with higher granularity generates

valuable information to bring Air Quality Cost for the OECD is estimated to be a
insights to another level. Staggering $1 7 trillion

For cities

* Urban planning

* Policy assessment and validation

* Pollution control and mitigation

* Nuisance monitoring and complaint handling

For Citizens
* Personal pollutant exposure reporting
« Personal route and activity planning

<2
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a

Best Technologically

* loT-ready

* Improved communication

« Ability to store components
manufacturers information

m 5 VvV

Simple

» Cost-effective
* Flexible

» Attractive

Open

* No proprietary technology

* Freedom of choice

Scalable

* Future-proof

» Ease of additions of
multiple sensors with
improved information
communication.

* Higher reliability of the
luminaire
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Thank You

Martin Mercier P.Eng

Product Manager, Professional Systems Americas
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