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Engaging citizens in co-creating
smart lighting

Elke Den Ouden, TU/e LightHouse
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Smart Lighting
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Smart public lighting

DATA MANAGEMENT &
PLATFORM SERVICES

air quality
weather conditions

| SERVICES
!

energy consumption
diagnostic information

presence, movement
speed}] direction
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Smart urban lighting adds value
to users of public spaces by:

* providing the right light at the
right moment, in the right place
and with the right atmosphere;

* enabling people to use and
enjoy public space and realising
a higher level of well-being;

* in an energy efficient way.




Smart public lighting

DATA MANAGEMENT &
PLATFORM SERVICES

privacy
ownership

sation
authentication
platform security

air quality @/
weather conditions

energy consumption
diagnostic information

SERVICES

¥ ‘\ safety, health, leisure
|  maintenance, efficiency

ce, movement

secured connectivity:
wired, wireless
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Data management

Controls
(sensors & software)

Lighting
(public lighting including special
elements)

Infrastructure
(energy & connectivity)
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So, do we only talk about users, or do we engage them?

Human centric lighting requires real user involvement!

Citizen engagement:
* identifying citizen needs
* co-creating use cases

¢ user experience research
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WE INTERVIEWED
HUNDREDS OF USERS
AND TURNED ALL OF
THEIR SUGGESTIONS

INTO FEATURES.

Dilbert.com DilbertCartoonist@gmail.com

AS IT TURNS OUT,
EVERY USER WE
TALKED TO WAS AN
IDIOT, AND THEIR
DUMB SUGGESTIONS

RUINED OUR PRODUCT.

J
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IN HINDSIGHT, WE
PROBABLY SHOULD HAVE
TALKED TO PEOPLE
WHO WORK OUTSIDE
THIS BUILDING.
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Investigating citizens needs

Cool wall session

e Playful way to collect insights from
citizens and other stakeholders

* Citizens as experts of their living
environments

e Start a dialogue through a simple
guestion:

“What are pleasant or unpleasant places in
the area?”

Why are they (un)pleasant? (needs)

n
Examples of Cool Wall sessions with residents

What is there to improve? (opportunities)
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Light Sketching for Placemaking

Using 5 lamp posts in a

temporary setting, each with 38
bulbs:

o G
e Warm White

Studio Philip Ross
e Cool White

Bart van Overbeeke

° https://www.studiophilipross.nl
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Co-creating use cases

* The pilot sites are analysed and 8 use cases are developed with local stakeholders, the
municipality and experts

* Creating story boards of interactive use of smart lighting
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Use case example: Supporting event experiences on Liberty Square in Tipperary
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MC1.2 Providing identity and orientation

T n

MC1.1 Passing-by safely and efficiently : 1

MC1.4 Prolonging the stay
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Scenario MC1.1 Passing-by safely and efficiently

Requirements system

Use case

Lighting

Smart

Description

Timing

People

Activity

Desired state of users
Goal of the solution
Function of lighting
Function of 'smart'
Type of lights

Scenes

Light level

Colour

Adjacent streets/areas
Activation of the scene
Deactivation of the scene
Dynamics within the scene
Activation of the dynamics
Deactivation of dynamics
Data collection for system

Data collection for learning

Providing good visibility and a pleasant atmosphere for people to pass-by safely and efficiently.

With well-designed lighting scenes at low light levels and different scenes that dim further over the course of the evening and night.

Always on

All people

Passing-by

Safe and efficient

Good functional lighting

Functional lighting level - light level as low as possible with sufficient homogeneity - adapted to seasons (flexibility)

n.a.

General / public lighting
(the basic lighting grid)

Active: multiple dim scenarios with timer control

thd

(Tunable) white

Similar light levels

Timer control

Timer control

Dim scenarios over the evening and night - adjusted to other scenarios when needed

Timer control

Timer control

n.a.

n.a.



Find out more..

All re
ort [
ports are available for download
on:

https://

[/ WwW i

w.tue-lighthouse.nl/SmartSpace.h
ce.html
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Use cases for smart lighting

Rianne Valkenburg and Elke den. Ouden,TU/e

15 April 2020

LightHouse ~ expertise in smart lighting g smart cities @ TU/e
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https://www.tue-lighthouse.nl/SmartSpace.html

@ app.sli.do O

SMART-SPACE webinar

) Q&A il Polls

Join at

slido.com
#smartspace

interreg =

North-west EUrOPe Ny . —
S M ART'S PAC E e TECHNOLOGY




HHILCTIITY N
North-West Europe
SMART-SPACE

The value of smart lighting

interaction levels for smart lighting to improve the use of public space

Rianne Valkenburg, TU/e LightHouse
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8 use cases in the cites of the Smart Space project

200AM 200 400 60 B0 1000 2007 200 400 60 800 1000 1200

Atmosphere and light experience in shopping street Perceived safety at the night life area Sint-Nicolaasplein Supporting event experiences on Liberty Square in Tipperary Lively urban space evoking (social) activities at Victorialaan
the Stationsstraat in Sint-Niklaas in Sint-Niklaas and the connection with Central park at Sea in Oostend

e
L W ot

Atmosphere and light experience in shopping street Atmosphere and light experience in the station square Oostende Safe cycling and walking crossings on through roads Safe cycling and walking along mixed trafic roads in Thurles
Lange Delft in Middelburg at the Rooseveltlaan Middelburg

HiIlteIrcy
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33 desired scenarios are designed as a basis for the smart lighting system in these places
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33 desired scenarios are designed as a basis for the smart lighting system in these places

: B: Enhancing
A: Improving leisure

safety for all heriences

road users

C: Increasing
security for
nightlife
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Static Lighting

Commuting safely: Providing a good overview of the

area to support the flows of commuters (pedestrians,
cyclists, bus and tram-passengers) to/from the train

station and avoid collision.

iterreg
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Enhanced shopping experience: Creating a warm
atmosphere to attract more people in the afternoon

and to emphasise the lighting of the shops and facades.
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Active Lighting

Crossing safely: Providing good visibility of cyclists and

pedestrians crossing the road with multiple lighting
scenes that dim further over the course of the evening
and night, with constant contrast for a crossing, a

bicycle/footpath and the main road.

iterreg
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Enhanced night life experience: Creating a surprising

experience to make going out a memorable event, and

tempt visitors to return. With a well-timed scene that
lights-up objects in the street and creates a 'drawn-

in/waving goodbye' experience for people going out.

/e
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Reactive Lighting

Enhanced nightlife experience: Creating a pleasant

(Un)Loading and commuting safely: Creating good

visibility to avoid accidents between loading and atmosphere during pub hours to make the area lively

and enhance the safety of pedestrians, e.g. while being

unloading delivery vans and commuting cyclists and

pedestrians, with a brighter area around parked vans. picked up or grabbing a cab.

* multiple static lighting scenes
. * scene selection is activated by a single trigger or sensor (real-time — ‘slow’)
3 Reactive * monitoring data from the single sensor and the active scene
* bi-directional communication within a (local) system

UNIVERSITY OF
TECHNOLOGY
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Interactive Lighting

Providing good visibility of cyclists and Creating a fun and lively area that evokes Supporting guards in their jobs with

pedestrians alongside mixed traffic road with § people to be active to walk and play together [ technology to detect and locate incidents and

local adaption of the lighting to create brighter§ with specially-designed playful elements that

de-escalate aggressive behaviour.
areas around pedestrians and cyclists interact with people, their movements and the

environment.

* dynamic scenes with localised effect
. * scene selection is activated by multiple triggers or use actions
4 Interactlve * monitoring data from the sensors and the active scene
* bi-directional communication within a (local) system
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Intelligent Lighting

Learning system to maximise activities Enhance leisure experiences with Learning and adapt the scenes to

outdoor and increase safety and comfort of personalised shopping routes or training atmosphere and emotion to avoid incidents

road users, learning from historical data (e.g. interval training and high score ‘show’)

for increased security for nightlife.

(e.g. use patterns and -near- accidents) to

by connecting online user profiles and

adapt settings and anticipating on real time

personal data to select scenes and learning

input. from results.

* self-creating lighting scenes with personalised effect
. * decisions based on learning
5 Intelllgent * historical data for improvement system
* bi-directional high-speed communication

EINDHOVEN
UNIVERSITY OF
TECHNOLOGY
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Interaction levels in Smart Lighting

* Personalised effect
Decisions based on learning
* Historical data for improvement system

5 Intelligent

* Dynamic scenes with localised effect
Multiple triggers or use actions
* Monitoring data

4 Interactive

nterreg B
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Smart public lighting

DATA MANAGEMENT &
PLATFORM SERVICES

privacy
ownership

Data management

authorisation
authentication
platform security

air quality
weather conditions

SERVICES

safety, health, leisure

energy consumption maintenance, efficiency

diagnostic information

Controls
Pl = - % (sensors & software)

Lighting
(public lighting including
special elements)

secured connectivity:
wired, wireless

Infrastructure
(energy & connectivity)

interrey

TU/e
North-West Europe * cor I
SMART-SPACE O S T -co.ocv

European Regional Development Fund



Smart Lighting System components

Lighting Controls Data management Infrastructure
* Public lighting * Sensors * Management * Connectivity
* Special elements * Software * Ownership * Energy
* Lighting scenes * Scene selection * Accessibility
* Privacy
* Analysis
iiterreg = TU
EUROPEAN UNION e
North-West Europe 26 0/
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Interaction levels and requirements for Smart Lighting System

Note: higher levels also need the functionality of the lower levels

Interaction level

interrey

Lighting

Intelligent

Dynamic scenes with localised
effects

Interactive

Multiple static scenes

One static scene

EUROPEAN UNION
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Controls

Scene selection and local dynamics
by multiple triggers or user actions
and personal profiles, adapting
settings based on learning

Scene selection and local dynamics

within scene activated by multiple

triggers or user actions (real-time —
‘fast’)

Scene selection activated by single
trigger or sensor (real-time — ‘slow’)

Switching of scenes based on

schedule (time and/or calendar) in
control software

On/off via clock-timer
in control software

Data management

Continuous data collection for
learning and improvement of system
performance and increasing impact

Monitoring data from multiple
sensors to create the right
interaction (dynamics within the
scene) and scene selection

Monitoring data from single sensor
and active scene

Regular data collection (not
integrated in the system) on patterns

Infrastructure

Bi-directional
high speed
communication
within system
and to the cloud

Bi-directional
high speed
communication
within (local)
system

Bi-directional
communication
within (local)
system

No
communication
(local switching)

or

one-way
communication
to light sources
(individual or in
groups) for
switching

LIGHT
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Opportunities for improving public space with smart lighting

e Lighting systems will become smarter in the (near) future
* Understand what this will mean for (your) public spaces
* 5 levels of interactive use with smart lighting define different lighting solutions

* Make future-proof decisions for investments in (smart) lighting systems
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The value of smart urban lighting

Making technology work for improving life in public space

Free download: https://www.tue-lighthouse.nl/SmartSpace.html
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