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Connected Lighting & 
the Internet of Things
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Outline

1. Intro to Connected Lighting & The Internet of Things
2. Smart Home
• Four segments → Health & Well-being
• Philips Hue

3. Human Centric Lighting
• Effects of light
• Scientific evidence

4. Recent data-based field studies
• with connected lighting & motion sensors
• with connected lighting & wearables
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Smart Home
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Smart Home: four segments
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Safety & security

Energy management

Entertainment & content

Health & Well-being
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Smart Home: four areas

Health & Well-being is forecasted to be the fastest growing segment
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Safety & security

Energy management

Entertainment & content

Health & Well-being
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Health & Well-being use case example

Independent living for Elderly; home monitoring
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Fall death rates in the United States
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Philips Hue

#1 smart home 
lighting system to 
light your home and 
garden smarter, 
used in over 150 
countries and five 
continents

Open API

>750 3rd-party apps
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Hue motion sensor

IoT Applications USA 2019, Kars-Michiel Lenssen, Signify11

https://youtu.be/1SmRYug10y4

https://youtu.be/1SmRYug10y4


Friends of Hue: Apple Homekit
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Friends of Hue: Nest
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Friends of Hue: Amazon Alexa
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Friends of Hue: Google Home
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Smart Home: 
Human Centric Lighting
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Light is the most powerful regulator 

of the human day-night-rhythm
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Too little light at daytime...
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...too much light in the evening
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Some consequences

Circadian misentrainment…

Sleep problems…

Compromised vision, 
well-being and functioning…

IoT Applications USA 2019, Kars-Michiel Lenssen, Signify20



Studies towards effects of sleep deprivation
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Cortisol Melatonin 8:00 am noon 6:00 pm

The effect of light on our sleep-wake rhythm
Light during the evening impairs sleep
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Santhi et al. J.Pineal Res. 53 (1):47-59, 2011.

The effect of light on our sleep-wake rhythm
Light during the evening impairs sleep
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Cortisol Melatonin 8:00 am noon 6:00 pm

The effect of light on our sleep-wake rhythm
Light in the morning wakes you up
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Van de Werken et al. J Sleep Res, 2010

The effect of light on our sleep-wake rhythm
Light in the morning wakes you up
• reduces morning sleepiness and sleep inertia,
• increases cortisol & faster drop in distal skin temperature
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Cortisol Melatonin 8:00 am noon 6:00 pm

The effect of light on our sleep-wake rhythm
A sharp contrast between day and night can help regulate sleep 
patterns
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From sunrise 
to sunset

Room applied

WA 
proposition 

applied
(example)

Bedroom BedroomLiving roomDinning / Study

WA A19, BR30, GU10 and E12 
(candle)

Sensor and Switch

Philips Hue White Ambiance:
Feel better with lights from sunrise to sunset
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https://youtu.be/bL6KV03MJ8M
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Our recent data-based 
home-placement studies
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Various levels of evidence, depending on data

IoT Applications USA 2019, Kars-Michiel Lenssen, Signify
St

ro
n

ge
r 

ev
id

en
ce

M
o

re
 q

u
an

ti
ta

ti
ve

M
o

re
 s

ta
ti

st
ic

al
ly

 s
ig

n
if

ic
an

t

Lab tests

Field studies

Quotes 
Users

Experts 

BrightAgeing
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2018: EIT Digital-funded project “BrightAgeing”: 
Well-being home placements 

• European cooperation project
• 4 main partners + 3 subgrantees/subcontractors; incl. housing 

association and insurance company; Signify as Activity leader
• 4 Philips Hue home-placement studies in 3 countries
• https://www.eitdigital.eu/fileadmin/files/2018/factsheets/digital-

wellbeing/BrightAgeing_Factsheet.pdf
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Three types of well-being pilot studies done in 2018

1. In Finland with public housing corporation

• Data from Philips Hue motion sensors

2. In Germany with housing association

• Physiological data from wearables

3. In the Netherlands with insurance company

• Surveys
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Summary of data-based results 
from pilots in Finland
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BrightAgeing 2017

2017 Pilot in Helsinki by Philips 
Lighting and Forum Virium Helsinki 
Oy, Tieto Oyj and city of Helsinki 
Service Centre

Home placement
of connected
lighting & motion
sensors

20 elderly homes
in Helsinki

https://eit.europa.eu/news-events/news/eit-
digital-bringing-light-elderly-peoples-lives-
bright-ageing

https://www.eitdigital.eu/fileadmin/files/2017/
newsroom/publications/wellbeing/BrightAgeing
_Factsheet_March2017.pdf
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https://eit.europa.eu/news-events/news/eit-digital-bringing-light-elderly-peoples-lives-bright-ageing
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BrightAgeing 2017: Video about joint pilot with the 
Home Care Centre of the City of Helsinki
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https://youtu.be/I40GehF22Os
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Data analysis conclusions from pilot in Finland in 2018
(also confirmed by surveys)

• Hue Nightlight: People feel more confident to go out of bed to do 
their night routines, also because they are less worried not being 
able to fall asleep again. They go more often but do it more 
efficiently; total time out of bed did not increase.
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Video about recent joint pilot in Helsinki
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https://youtu.be/NaVCezJEVBQ

https://youtu.be/NaVCezJEVBQ


Summary of data-based results 
from pilot in Germany
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Study in Berlin with housing corporation
mainstream market

▪ Together with association of housing corporations (with ~1.1. million 
homes in Berlin Brandenburg)

▪ Physiological data from wearables

▪ Dedicated app for pilot, leading to commercial app

▪ Website participants, website administrators, flyer
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Pilot in Germany – setup
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https://youtu.be/oWlBLmlkIo8

https://youtu.be/oWlBLmlkIo8


Data analysis conclusions from pilot in Germany 

(p<=0.05)

• People slept more peacefully when using Philips Hue White Ambiance 
(stress level and heart rate during sleep period decreased)

• People woke up calmer with warm Philips Hue light 
(lower heart rate)

(p<=0.15)

• People woke up more energized with cold Philips Hue light 
(higher stress level and heart rate)

• People were more relaxed before falling asleep when using Philips Hue White Ambiance 
(lower heart rate)
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Summary of results from pilots in 
the Netherlands

IoT Applications USA 2019, Kars-Michiel Lenssen, Signify41



Video about recent joint pilot with Zilveren Kruis (Achmea)
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Some key points to conclude

1. Lighting is everywhere; enabled by connectivity it can deliver ever greater value beyond 
illumination.

2. Light surrounding us is more than the opposite of dark: it allows us to see, enables to 
experience the environment, regulates our biological clock, etc.

3. Light in the morning wakes you up, 
(wrong) light in the evening impairs sleep, 
bright light during the day helps you to feel active and also to sleep well during the night. 

4. For the first time objective, data-based proof points for physiological effects of Hue light 
recipes have been obtained.
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eitdigital.eu

Thanks to all 
BrightAgeing partners!




