\vmo-"Ac-l;ive A{P_i’

lvwo—Active A{P-i’

Korea Photonics Technology Institute

2019. 11. 26




lvwo—Active AO/P?’

1.z EGiE

= HH(E=%7t M=)

Human centric/Health Care

A ElTe t iy

ETEC
v | 2t0l% E|2t]
Human-centric Lighting

SHA |
2012~2016
R e
2006~2011 — — J-dins
b 7174

(Office)

©7 He (e | - '_-
|
CaRof . e g
o

J . Es
< 100lmMW DAL Zigbee BMS 5%
60lm/W  SEAH DMX Blget_ooth WPAN .
Wi-Fi Smart device
Sensor BacNet
KNX

v IIE 7158 ZE8S AM2-A(ULSH, IoT, AOIEE-AE| &) - EA, AR &
v WEES E|EE MAHQ LEDZE BEg 4% > 2% A =8 &3 =Y HHe ndlzE =8
v 12 NM7HHsl EE > s SHo| Mot Cixjel fad A =8 S2HX do(dFel, 45 HAHEAA 3S)

337

2017~ Int-¥/¥/o
High value
Low Cost

Hol/AETEA
S2ZB(0|clo] 5)
TO/et =8 5

[- Energy efficiency

Multi-function

IT Conversion

H 20 Lxdd
ADLERHO|EIA[E]
Connected Lighting




lvwo—Active kﬁ?’

XHOZ EDZHO| ZXES QXIOIBAM SA0IL ALH 8% S

] =1 X0 ]
Of el ME ISt ’F'?;[*I]IEI“W%EI oMl 20139
F) 2FMBOZE NUXIAS, ANZHAISKE 27, AIZH Zel = 9| 81 St 22 0l2] SHo M2
EES
HILARIEZE AAH NsgAAH
1t 144 4 | e
MM Mt it !@m
4 HM T
O e .
aon (e e ome Al o0 T
24n “ = = \ m snepmupunmny | Y
\ eETE B
AL ) EEE- j
oo (ORSTRRSA e | .,\ = e
EEEE N e R Bl R ET
A\ o (10 (] )
Eod-

ZHEYE AAY

Wavelengh & (im)



3. ﬁﬂI-E |:|=|O| EHﬂ._I'IO AI-E_:"

Big Data:
- Analytics
The loT becomes aware - Data aggregation
” 1 - Services
-
IoT Sensor -
Network WQN Smoke/Fire

Sensor Daylight & Color
Sensor

+  Presence/Occupancy

*  Temp/humidity/pressure
* Environmental sensing

+  Chemical: CO, CO2

+ Fire/smoke

+ Spectral sensing

* Wearables

Daylight

300 LUX

The Internet of Awareness

Lighting is the gﬁieway to the loT

.. each luminaire is a sensor hub

< IoT and connected Lighting(Smart Home) >

We need the right light for our
activites at the right place at
the right time

on a sunny day peaple autside get

i - a .
Thereisa T atavoon Sy ona clouded day g . s
; i =l b
discrepancy & s & Marning afterncon Evening night
between natural Hatural light i dynamic from sunrlse to sunset ndoar In ofices peoale gt Cootiges, e marmiit o tant
and artificial light E Mighinkenally  Mighintenaly  Low intenity
with regard to i N 500 lux
intensity, color and  $.° § i 23 Al 5, andin scheols only Lighting applications
dynamics of light W tel T ) =5 HI ¥ 300 lux
Mo Maming  Ofte  him  Bemng  Grides " - & ﬁf &
artificial lighting is flxed from wake-up to go-to-sieep ﬁ Peaple spend o Fhi seol oty w
ce  Factory Schoal Elderly Hospital Home
lome

of their time indoar

We need light and darkness
There is a period of the day when we are active
and a period when we are sleeping

Light is the most important timer for our internal clock Look beyond energy efficiency

lvwo—Active

daxAoAm § | [ dxgouR wEAAY |

Hoen Human Centric Lighting
LN K Best increases the vision, well-being
" .'/ coerdination and performance of people
Rental
m\::iﬁ —d Ve :::::IL." Light has an effect on . costs
i 90% | 10
Eneray

m¢;@@pa

costs

Esxamples of benefits

#ia5% Bav Pax
Productivity Errors Absence

‘Source; Report ‘Quaniifsd Bsnelis of Human Cenlrk: Lighting”
by LightingEurope & ZVE, April 208

< Human-centric Lighting >
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< Energy integrated & Intelligent Lighting >
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® ADIEXT MAAES HTEF 23.6% 2HS| MEHS}0], '17'd 63.29 goiw 2514 296
- LEDZ Y A|RHS QIH T 13.5% A, '1714 4902420 A 251 1,350 2 AE Of A

o %7 TS OURIHZ ATt B S AR ADHEXT A|Z0| A AR o 45%E
XIX|, B2 Mol 3 A X% AT AWEO| SO HOZ 0 AL

- (INAHZFE 2 ME=T, dex2FH2 ME(Emerging) 371 Sele2 % o4
MlA ADIEXE A|E MA LED =F Al
35 160
e e 29.6 CAGR 13.5%
= 30 7 mopot CAGR 23.6% 1 _—
% 2 | " e ‘ 25.0 2120 :
o ol 21.0 100 =
5 20 % )5
E 17.5 = 80 a2
*::. 15 - :':1 = » 21
o
E 10 - ﬁ 40 " 55
=
5 I | | I ;
i l I | 0

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2017 2018 2019 2020 2021 2022 2023 2024 2025

* At= : Smart Lighting Market, Marketsand Markets 2018, Global LED Lighting Market, Market Research Future 7
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EUROPE "
35.83% il China
NORTH AMERICA % 18.39% h -
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® >20% CAGR (2018-2023)
* KR

Smart Lighting Market, Marketsand Markets 2018
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10. AODPE X H S0 M= 0f L X| &2 ek A =(0] = DOE)

H [S0|] DoE, Energy Savings Forecast of SSL in General Illuminaion Applications, 2016

DOE Ol L4 XI &2 2 & = HE(SE30 billion, 75% & 2 ANIEXEES =SH

- ®ixf ADE = EEE2 1% 0|

% / No SSL Scenario
§ Installed Stock Penetration (%)  Commercial ~ Residential Industrial ~ Outdoor
g None 68% 86% % 41%
: o e Dimmer 3% 1% 4% <%
% are met Daylighting <1% <1% <% 39%
& Occupancy Sensor 6% <1% 2% <1%
% DOE Goals Scenario Timer 4% <1% <1% 20%
v Energy Management Systems 15% <1% <1% <1%
Multi 4% <1% <1% <1%
Connected <1% <1% <1% <1%
- 350 7I}X| AOIE XH 59% B3 38
Sector 2015 2020 2025 2030 2035
- Source Annual Energy Savings (tBTU) 658 695 700 207 1,050 Sector o 2015 2020 2025 2030 2035
% Sornmgrds s o o . - , COnnecte:d LED Luminaires (%) <1% 1% 4% 12% 23%
2 ustial . y N - ” E,JJ - Corrllmertlzlal <1% 2% 7% 17% 34%
S ecdonta E 5 Re5|delnt|al <1% 1% 3% 6% 12%
S 5 8 12 19 30 5 Industrial <1% 1% 4% 12% 27%
|[Beeor 92 9 89 111 170 ©  Outdoor A% <1% 3% 0%  25%
§ F ] 658 1400 1610 1910 2,280 o Connected LED Luminaires (%)  <1%  15%  31%  43%  50%
’g Commercial 543 1180 1,330 1530 1,760 3 g Commercial A% sy )% 8% T3%
£ Industrial 18 31 26 31 53 ﬂ E Residential <1% 1% 4% 13%  29%
%' Residential 5 20 42 61 5 8 E’ Industrial <1% 16% 42% 60% 66%
L§ o

Qutdoor 92 172 212 291 388 Qutdoor <1% 9% 37% 63% 7% _J_ 1
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B [S0|] DoE, Energy Savings Forecast of SSL in General Illumination Applications, 2016

» Energy Savings for each Control Type by Application

Connected

Applications Dimmer Daylighting Occupancy Timer Multi EMS Lighting

2015 2035
Commercial - Office 6% 15% 56% 10% 40% 67% 68% 81%
Com/Ind - Warehouse 3% 14% 83% 13% 52% 70% 71% 85%
Commercial - Retail 7% 15% 21% 19% 22% 36% 36%  43%
Commercial - Lodging 4% 9% 75% 47% 53% 70% 71% 85%
Commercial - Health 10% 13% 20% 9% 25% 42% 43% 51%
Commercial - Education 5% 14% 57% 10% 40% 67% 68% 81%
Residential 4% 10% 70% 41% 50% 70% 71% 85%
Industrial 25% 5% 50% 50% 49% 70% 71% 85%
Street/Roadway 14% 11% 20% 17% 30% 50% 50% 60%
Parking Lot 14% 11% 20% 17% 30% 50% 50% 60%
Garage 11% 2% 21% 6% 20% 33% 34%  40%

Building Exterior 14% 9% 20% 17% 29% 49% 50%  59%
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2! = (Lighting Vision 2030)
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A0HE o st X[ A S Soll 2o ZHitof = F 40%7HX| BRSO 7| == CjH| 60% O L X|”Z =X
- ADIEXEHS Z st 37 2£0f A0 € 55M £9Q!, » 27} =5 ADIE Z/A[E| OlZalE ADLEXT Sy XX
Ol XIZ2Z, atel & 7i4d, ADLEAME| QZgt2 M Hgeht

 SUZTHTHS : ADELY MY ZEU PHEU o4 lghtng Vison2030 Road map to the year 2030

*MNE/BHE EME RSt N UG HE S

Sma Lighting & Human Centc Lightng

Information about H2020 funding St
Promotion of multi-functional Ilghti:igthat connectstoa variety of things and matters

b R
Premium Light Pro is funded by the European Commission’s Research and ame“a’ h"ma"-’ﬂendlm ”'ei Wrﬂ'ﬂmhle and mme"iem Iighﬂng
Innowation programme Horizon 2020. Horizon 2020 is the biggest EU Research L R
2 * * and Innovation programme ever, with nearly 80 billion € of funding available Prhﬂ“hm ] I-ill::fl\ ) ;
t : over 7 years (2014 to 2020) — in addition to the private investment that this . - »
* e K mone)-/ will artra-ct. It promises more breakthroughs, d.lscoverles and-worldfflrsts .Enhancement of nghtlng Qua"ty and creatlon of spatla' value thmugh ||HCL &csLll
European by taking great ideas from the lab to the market. Horizon 2020 provides
Commission £€5.931 billien in funding towards energy projects between 2014 and 2020. s
— These projects aid in the creation and improvement of clean energy Smart Clty In"ease nf L|ght|ng Ualuq iy

Eamfert, Camveniends, and Larth-frigndly

technologies such as smart energy networks, tidal power, and energy storage

Electricity Consumption for non-residential LED-luminaires

180 A -
| H Smart Home
@ 160 --— Refe.-re.nce Sceﬂ_ario(no Factors) _- ’ ;
= =m=-- Optimized Design (Flux Factor) ™ 2
% 140 Optimized+Controls (Flux & Hour Factors) — = — £
= -7 ,-"’ T Area Disaiter Praventian
'S 120 CNi . - L] Lighting System
= - -~ - T
> - - _/ o
£ 100 e ——— g
- o
G o Y 2 s b Tovams b s
= o~ 5 e e
% 60 % St ¥ Dwam b Asamm
Q40 ‘g. ...... * Disaimination and sutablishmnt af
= Reference = Lot 8/9/19 BAU a

[
o

2015 2020 2025 2030 2035 2040 2045 2050

e Improvamant of Lighting Quality

* ZX : Preparatory study on lighting systems for Ecodesign, European Council for economy, 2016, Lighting Vision 2030, JLMA 2019, KTC
ZHE o MIE| &
o O — o
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20| Energy Star (Consumer @)
COIUR M2 W 2A JAS B0 AT 20IA

. EPAC] John S. Hoffman JHE, C. Zoi & B. Johnson

------------
............
...........

----------
............
...........

— Luminaires V2.1(°18.03.15)

[£X : Energy star web-site]
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Networked Lighting Control System
Technical Requirements

Version 3.0
June 1, 2018

Note: Changes from Version 2.0 are highlighted in yellow. Acuity Brands | Acuty Controls nlight AR Interior | Y20 | Y
Schedule of Revisions
Humbaer Aty Brands | AcuityControls | XPoint Wireless | Interir | V20 | Vi
1.0 Apr21,2016 | o InitialT
1 May 7, 2016
Autani LLC | Energy Center Erergy Center | Intecior | V20 | Y
1.02 Feb 24,2007 | * -
20 Jun 1, 2017 . \L.:;-:-':ﬂjvﬂs’;::‘::'ltd with addition of Exterior
o+ Version 3.0 published, with addition of DC/PoE Autan, LLC Energy Center Energy Center Bdenor | Y20 | Y&
30 Jun 1, 2018 Systems, Scenes, and multiyear plans for Energy
Monitoring and Cybersecurity.

50000 AIAE HIE 915 @19.01 224 . 5 ¢ webositel]

EN KTC Z™E2ME %

14
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Human Centric Lighting... Non-visual effects

S S L LT Blue Light Hazard Photometric Flicker
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At 380nm, the energy per photon is 3.27eV
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Light is the m. mpo: nnm Hor an ernal cl 2 Look be
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Non-visual effects
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Parking Detection

@ Motion Detection, cars

@ Motion Detection,bicycle ®
Smart waste ® , : 1

@ Air qualltﬂM'ﬂch). e
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LightMotion
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Current and Potential Annual Energy Savings for LED Lighting
and Connected Controls

2016 Energy Savings Potential = 4428 tBtu
[} LED Savings Potential = 2454 tBfu

B Connected Controls Savings Potential = 1974 tBtu Energy Savings (tBtu)
200 0
Linear Fixture
Outdoor
Low/High Bay
A-Type
Decorative
‘ Downlighting
169 2016 LED Adoption = 469 tBtu
’ 2016 LED Savings = 458 tBtu Directional
2016 Connected Controls Savings = 11.3tBtu W
‘ Other

0 200 400 600 800 1000 1200 1400 1600

Energy Savings (tBtu)

https: //www.energy.gov/eere/ssl/connected-lighti ng-test bed
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17. AOE XM Al=AL3|(3) : European Cities
10 European citiesteam up to test 1oT lighting

TEN EUROPEAN cities have teamed up to trial inter net-connected lighting and other 10T technologies.

Aarhus, Amsterdam, Aberdeen, Bergen, Bradford, Dordrecht,

Ghent, Gothenberg and Hamburg
Vodafone trials IoT London connects 28,000

lighting in Ireland streetlights to IoT The five-year project — dubbed Smart Cities and Open Data

Re-use (SCORE) — is financed by the European Regional
Development Fund.

If successful, the technologies could deliver savings of around
€50 million, say the project’s |eaders.
= 2 = =
(- Cmae=( ] . (- O ]
CLOUD SERVICE ENVIRONMENT

DATA PLATFORM

Helsinki's smart street Smart street lights tell
lights will find you a cities when to salt frozen NETWORK PLATFORM

parking place roads

L=,

- _. -
gl TH
=

-

INTELLIGENT DEVICES
STARFISH 10T PLATFORM

I THIRD PARTY SOLUTIONS I
The City of London will connect about 12,000 LED street lightsto an [oT mesh network 18

=N : http://luxreview.com/article/2017/09/10-european-cities-team-up-to-test-iot-lighting
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