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A Starting Point 



Starting Point: Light Quality 

Consistency over long time Accurate colour representation  



Starting Point: Integrating Electronics 

Deep dimming (0.1% DALI)  Diagnostic sensors and auto correction 

“An iPod, a phone, an internet mobile 

communicator.... these are NOT three 

separate devices!“ 



Communication: Overview 



Connectivity 

Gateway to Cloud 

Servers 

All devices communicate.  

Goal: automatic optimisation of the 

experiences of the people within a building 

and minimising energy consumption. 
 



Architecture is Important for Performance 
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Smart Buildings: key to success is one industry 
wide open protocol. Why Bluetooth? 

• Covers all the OSI (Open System Interconnection) layers. (Open and license free) C/W IEEE 802.15.4  

• Bluetooth LE designed for battery powered / energy harvesting devices, eg sensors. Best radio of all low-power, low-bandwidth communication standards. Scaling! 
• fastest, 1Mbit/s 
• low overhead 
• adaptive frequency hopping 
• most energy efficient => long battery lives  
• open air range with amplifier ~ 400 – 500 m 

• Ubiquitous availability in (mobile) devices 

• low cost (ultra high production volume) 
• development – tool support and infrastructure 

• Delivery of entirely new functions 

 

Reliability, latency 

Practical 

usage 



Bluetooth, BLE, Mesh 

• Point to point, star topology, mesh 
• Bluetooth mesh and commercial lighting 

• Interoperability 
• All OSI layers 

• Scale 
• Many to many 
• Scalable to thousands of nodes / groups / scenes 

• Robustness 
• Speed / channel hopping / repeats 
• Multi-cast, multi-path 

• Self-healing 
• Complex layouts 

• Lack of central controller 
 

 

Nodes 

• lights 
• sensors 
• switches 
• blinds 
• … 
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In Action 



Switches 
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Apps 
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Turn around and scalability 



Scene Recall through App 



Sensors 

I’m Gallery 1, 

sensor #1, and I 

sense motion. 

Do I listen to Gallery 1, sensor 
#1? 
Yes. 

What do I do? 
I go to 80% intensity. 

 



 
Control Panel for Detailed Provisioning 

• See and name lights 

• Create lighting groups and 

scenes 

• Program associations between 

lights, sensors, and switches. 

• Probe lights for all available 

operating data and keep data logs 

• Create secure access zones 
 



 

Information Retrieval 

17 

 

Maintenance savings:  

 

• Real-time status and preventative maintenance. Red and 

amber alerts 

• Historical data - group replacement cycle 

optimisation 



BLE to IP Gateway 

18 

Enables remote access BLE networks 
for provisioning, monitoring, control, 
management etc 

Gateway 



Beacons 
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• Beacons in light fixtures communicate with a 

smart device.  

 

• App on the smart device detects unique 

beacons and received signal strength (RSSI) 

 

• App triangulates location based on RSSI and 

map embedded in the app. Or location based 

content 
 

• In the lights: hidden from view. 

 

• Overhead: less interference from objects and 

bodies. 

 

• Numerous: extremely accurate location of 

users in the room, and can “instrument” many 

displays in the space. 

 

• Mains powered: no battery-based constraints 

on transmission power or frequency. 

 

• Battery-less: eliminate burden of replacing 

batteries 

 



Case Studies 



Case Study: Petrie Museum, London 

Lighting Design: ACT Lighting Design 

Luminaires: Mike Stoane Lighting 

Proximity App: Llama Digital 
 







CP screen shots: grouping, securing, setting 
max. level and iBeacon 



80,000 Objects - where to start?  



Provide a way for 

people to start 

exploring the 

museum.  

Not this! 



Museums: analytics 
 

Each trigger results in an event being logged to the server 

 

Builds a picture of how people are using the space.  

- the most visited / under-utilized parts 

- dwell time and visit duration 

 

Make links between visitor numbers and eg events, weather, transport ….. 

Informed decision making 



Homes: effortless switches 

Anyone can install smart 

lighting anywhere with pre-

programmed switches 

requiring: 

 

• No wires 

• No batteries 

• No back box 

 

 



Hotels: easy presets 

For area and function 

• Areas: reception, lobby, corridor, 

restaurant, gym, sauna, beauty salons 

• Different functions, eg a ballroom used 

for dance, conference, dinner, casino 

 

For time of day / year / event 

• Diurnal changes (daytime / sunset / 

night) / summer or winter settings / 

special event like Christmas 

 

Personal guest settings possible: what 

home means to each guest 

 

 

Simple configuration on control panel with 
touch screen interface at front end 

 

 

All on (1) 

All off (2) 

Conference (3) 

Party (4) 

Dining (5) 

Evening (6) 



Offices: Constant Light Output installations 
Artificial lighting only used after base 
level from daylight insufficient 



Retail: location based services 

• Wayfinding 

• Personalized guidance 

• General promotions 



Smart lighting testimonials 

Smart Lighting 

Tourism, Church, Home, Shop, Office, Bar, Education, Museum 



Thank you! 


