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There are many interpretations of intelligent design: 

The main interpretations mostly consider the 
crucial role of technology without sufficient 
consideration of  social, cultural and user interactions.  

Other similar studies define intelligent buildings as 
automated buildings with flexibility, cost-efficiency 
and integrated technical performances. 

However, a few studies criticize previous   
interpretations while arguing that intelligent buildings  
must be responsive to the user′s actual needs. 

What is a smart/ 
intelligent building? - 1.  



Intelligent building accentuates a multi-
disciplinary effort to integrate and optimize the 
building structures, systems, services and 
management in order to create a productive, cost 
effective and environmentally approved 
environment for the occupants. 

Despite the previous interpretations of the 
concept of intelligent building, recent studies  
proclaim that it must create a successful 
combination between the environment and the 
occupants. 

What is a smart/ 
intelligent building? - 2.  



Smart building refer to built environments such 
as apartments, offices, museums, hospitals, schools, 
malls, university campuses, and outdoor areas that 
are enabled for co-operation of smart objects and 
systems, and for ubiquitous interaction with 
frequent and sporadic visitors.  

Prime business scenarios include smart retail 
environments and public areas providing better 
service to customers and citizens, and home and 
office environments making living and working more 
comfortable and efficient. 

What is a smart/ 
intelligent building? - 3.  



      The Smart/intelligent building involves “the use 
of integrated technological building systems, 
communications and controls to create a building 
and its infrastructure which provides the owner, 
operator and occupant with an environment 
which is flexible, effective, comfortable and 
secure.” 

What is a smart/ 
intelligent building? - 4.  



Smart buildings: 
definition and services 

A smart building is equipped with 

 a communications network,  

 linking sensors,  

 domestic appliances, and  

 other electronic and electric  devices,   

that  can  be  remotely  monitored,  accessed or 
controlled, and which provide services that respond 
to the needs of its inhabitants resp. users. 



In other words... 

MONITORING – Breakdown, 

Plant Tuning, Conditioned 

Monitoring, Car Park 

Utilisation 

FIRE – Functionality checks, 

Detector service, Fire, 

Life Safety 

ACCESS - Doors 

Buildings Occupancy 

Feed Forward 

ENERGY - Utility Monitoring 

(Elec/Water/Gas/Oil) 

Tenant Building Air/ 

Water, Heat, Lighting 

Back-up Generation 

HVAC - Air-Handling Unit, 

Boilers, Pumps, Fans, 

Energy Control, Variable 

Air Volume, Air Quality 

LIFTS – Breakdown, Mainte-

nance, Traffic Performance 

SECURITY - Doors 

PIR Integration 

LIGHTING - Schedules 

Occupancy Sensing 

W G E 

COMMUNICATIONS 
Voice/Video/Data 



Building Technologies 

Competencies, tasks 

Controls and Equipment 

Market Engineering 

Services 

Strategic Analysis 

Home Automation 

HVAC Controls and 

Equipment 

Lighting Controls 

and Equipment 

Fire and Life Safety 

Building Automation 

Controls 

Performance 

Contracting 

Integrated Facilities 

Management 

Remote Monitoring 

Services 

BAS Installation and 

Maintenance 

Energy Management 

Services 

Web Accessible 

Control Systems 

Integration of BAS 

with Building 

Security Systems 

Indoor Air Quality: 

Issues and 

Strategies 

Integration of Security and Fire with BAS: 
Putting More Information to Effective Use 



What is Integration? 

– Systems can only be considered “Integrated” if 
they were designed to seamlessly share, versus 
duplicate, system resources 

 Types of integration: 

– Proprietary integration 

– Front-end integration 

– Open integration 

Integration: 
System fundamentals 
Integration of Security and Fire with BAS: 
Putting More Information to Effective Use 



What is Interfacing? 

– Where two previously stand-alone systems are 
interfaced to each other via software and two-way 
communications to share data and commands 

 Types of integration: 

– Custom interfaces 

– Bundled custom interfaces 

– Front-end interfaces 

– Open interfaces 

Interfacing: 
System fundamentals 
Integration of Security and Fire with BAS: 
Putting More Information to Effective Use 



Technological evolution of BAS 

            Pneumatic 
Transmission  

Electric Controls 

Electronic Controls 

Mini Computers 

Personal Computers 

Direct Digital Controls 

BACnet/Lon Revolution 

Internet/Intranet 

Growing Convergence of BAS and IT 

Wireless Interfaces and Email Alarms 

IT Standardizing Information Presentation Models 



BAS and IT converging 

 Growing need to interconnect building facilities 
spread over different geographical locations for 
remote monitoring/analysis and control 

 Use of BAS data for other organizational needs 
such as facility management 

 Increasing machine-to-machine communication 

Growing 
Convergence 

                                      Increasing need for 

                     interconnecting facilities and 

accessing real-time data over the internet 

Convergence of Enterprise network and the building 

      automation network for data communication and 

               sharing facility wide data for BAS as well as 

                               other organizational needs 



 Time to integrate network  
 and building security - 1. 

 Fastest growing markets are physical security, 
biometrics and radio frequency identification (RFID) 
in the automatic identification sector 

 Businesses must realize the importance of integrating 
physical and digital security in the workplace by 
accepting that security is a single issue – rather than 
breaking it down in terms of digital and physical 
security 

Integration of Security and Fire with BAS: 
Putting More Information to Effective Use 



 Facilities access makes the security of IT systems 
vulnerable. As per industry feedback, approximately 
70 percent of data theft from a company is physical 
theft  

 The need to cut costs is another driving factor for this 
convergence. Integration of the budgets for physical 
and IT security can deliver substantial efficiencies 

 The efficiencies become even more compelling when 
a common data repository is used for all identity 
related information 

 Time to integrate network  
 and building security - 2. 

Integration of Security and Fire with BAS: 
Putting More Information to Effective Use 



 Digital age is ushering in a convergence of voice, data 
and video. 

 “How” the information is stored and retrieved is 
becoming more important than “Where” it is stored. 

 Security providers can use this information to 
provide additional services: 
– Supervision 
– Email notification 
– Browser interfaces 
– Audio/video 
– Up/download common configuration databases on 

the network 

Moving towards  
IP centric platform 
Integration of Security and Fire with BAS: 
Putting More Information to Effective Use 



 Fire is a regulated, code driven business. Interference 
of any other system with fire is being controlled by the 
governing agencies like NFPA to make it fail safe as 
versus fail secure 

 Interfacing of fire alarm systems with BAS and other 
building safety systems is on the rise 

 Audibility and intelligibility issues are enhancing the 
protection being provided by voice evacuation systems 

Fire alarm panels:  
Are we there yet? – 1. 
Integration of Security and Fire with BAS: 
Putting More Information to Effective Use 



 Distributed intelligence with peer to peer network is 
being preferred as it offers better survivability for the 
systems 

 In a trend towards open and multiple protocols, end-
users are asking for program and access codes to 
integrate two panels of different makes 

 Inherent barriers such as regulations, codes and 
mandates, and embedded industry practices inhibit 
the introduction of new technologies  

Integration of Security and Fire with BAS: 
Putting More Information to Effective Use 

Fire alarm panels:  
Are we there yet? – 2. 



 Fire are passive systems with no user interaction 
required while security systems are highly interactive. 
This generates inherent conflicts in integration. 

 The fire equipment manufacturers prefer a very clear 
demarcation between the fire and the other building 
systems. 

 Although the fire industry is open to interface their 
systems at the island level yet it is not embracing the 
concept because flawed integration may compromise 
the reliability of fire systems. 

Integration of Security and Fire with BAS: 
Putting More Information to Effective Use 

Fire alarm panels:  
Are we there yet? – 3. 



Fire and Life Safety 

Industry 

It is a proprietary and 

code driven environment 

Building Security 

Industry 

There are no real dominant 

players in the market in 

terms of a vertically 

integrated total solution 

This industry seems to 

be most enthusiastic 

about integration 

HVAC & Lighting 

Industry 

Integration – 
Different perspectives 

Industry Perspective 

End-user Perspective 
Indifferent End-users 

Lack of Knowledge and 

Limited Awareness About 

Benefits 

Aware but Uneducated 

End-users 

Perceptions of High Costs 

and Technological 

Complexities 

Aware & Educated 

End-users 

Very Specific about 

Security Needs, no 

Interference from other 

Building Services 

Integration of Security and Fire with BAS: 
Putting More Information to Effective Use 



 Accessibility to enormous information for diverse 
applications across facilities promising growth for 
integration 

 Quick return on investments attributed to shared 
resources like wiring, common databases, etc., driving 
demands 

 Lack of specifications for integrated systems challenges 
consulting engineers to recommend integrated systems 

 Lack of standardization of data to be exchanged slowing 
growth of the market 

 Apprehensions of IT personnel about level of network 
security discouraging integration potential 

Key trends and challenges 

Integration Issues and Concerns 

Integration of Security and Fire with BAS: 
Putting More Information to Effective Use 



Building use classifications 
for building intelligence quotient 
(BIQ) ranking 

 Multi-family residential  

 Commercial office 

 Corporate  

 Medical – Health care 

 Light manufacturing – Warehouse 

 Retail 



Sustainable environmental 
solutions 

 Resource management consulting 

 Energy and environmental expertise 

 Building automation and systems 

 Utility system planner – Power broker 

 Financial and risk analysis 

 Multi-attribute and decision analysis 



Intelligent building life cycle 

Building Automation Systems 

 5-7 years 

Telecommunications 

3-5 years 

Office Automation 

1-2-3 years 

LAN 

Video 
Imaging 

Building Structure Life 

Cycle = 40+ years 

Lighting  Power 

Security HVAC 



Lifestyle support 

 Types of smart building services 

Source: Nazmiye 

Safety 

Energy consumption & management 

Energy efficiency 

Security 

Assisted living 

Convenience & 
comfort 

Communications 

Entertainment 
e-health 



Four key aspects 
characterize a smart home 

1.  A communications network through which 
different devices talk to each other 

2. Intelligent controls to manage the system 

3. Sensors that collect information 

4. Smart features (Example:  Intelligent heating  
systems that adjust automatically to external 
temperature), which respond to information 
from sensors or user instructions [25] as well as 
to the system provider  (Example:   Remote 
control of appliances) 



Key requirement   
for smart buildings 

Key infrastructure required for the smart home, 
including new and existing homes: 

 The smart home network 

 Interoperability 

 Reliability 

 Security 



Two principal elements of 
the smart home network 

1.  A ‘physical’ connection linking the 
components - a wired connection or a radio 
signal (as in the case with ‘wireless’) 

2.  A shared language by which the various 
components can communicate with one 
another and exchange information through a 
‘communications protocol’ 



 Interoperability 

The successful smart building must evolve and 
adapt to changing preferences,  demands  and  
needs.  

 Two ways in which the sought-after 
consistency and coherence within smart home 
systems might be achieved: 

1. Universal  standards  for  communication  
protocols 

2. Central network hub or ‘gateway’ 



Universal  standards   
for communication  protocols 

This  involves a set of specifications to which new 
smart buildings technologies would have to be 
developed to  ensure interoperability. 

 Results of attempts to create such comm. protocols: 
  UPnP (Universal Plug and Play) 
  BACnet (Building Automation and Control Network) 
  DLNA (Digital Living Network Alliance) 

Two main European standards: 
  EIB (European Installation Bus) 
  EHS Protocol (European Home  Systems) and BatiBus 
were  combined  into KNX (Konnex) 



This would connect and act as an interpreter 
between the different smart building devices or 
sub-networks.  

This gateway would act as a home network 
router able to connect multiple home computers 
and peripheral devices (Example:  Printers) to one 
another and to the Internet. 

Such platforms: 

 OSGi (Open Services Gateway Initiative) 

 Jini - are  designed  to universal  standards  for 
communication  protocols, central network hub or 
‘gateway’.  

Central network hub or 
‘gateway’ 



Reliability 

In the integrated smart home, the 
interconnecting of technologies with different 
tolerances for technical errors poses a concern. 

For example, boiler designers and home 
computer developers work under different 
assumptions about the appropriate tolerance level 
for crashes.  

Combining the two different products introduces 
room for complications.   



 Security 

Security concerns will differentiate preferences 
for the different building technologies available.  

In order to tailor its systems to best support the 
inhabitants’ and users’ lifestyle, a smart building 
may collect information about them, such as their 
physical movements and daily routines (Example:  
Use of sensors or video cameras), energy use and 
bills, purchases or even music preferences. 

Safeguarding personal data and developing 
secure systems, especially for remote control of 
smart building services (Examples:  Opening garage 
doors, or turning lights or heating on and off with a 
mobile phone), are key challenges.  



Installation of smart buildings 

Three methods of smart building propagation: 

1. Retrofitting existing buildings 

2. Converting other properties (e.g., barns,  ware-
houses) tailored to buyers’ requirements   

3. Purpose-built buildings 

Currently, the latter two are most used. They offer the 
ability to optimize the high costs of extensive cabling  
and intelligent control infrastructure with respect to 
the physical characteristics of a building.  



34 

Barriers and drivers 
Barriers 
 No capital to invest in upgrades 
 Lack of awareness 
 Lack of knowledge / training 
 Outdated technology 
 Low penetration of advanced metering 

Drivers 
Increasing awareness 
Electricity cost anticipated to continue 
to increase 
Political focus & increasing incentives 
Deregulation in states and utilities 
Increase in number of providers 
Various options to avoid upfront cost 



The model’s concept 

Source: 
Ghaffarian Hoseini 



Smart/Intelligent Building 
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Building management system 

 

 

 

 

Source: BSRIA 



Scope of work – Product focus  
The Connected Home Market Solutions Overview 

Safety 

Gas & smoke detection 

Fire detection 

Leak detection 

Notification systems 

Security 

Intrusion detection 

Remote audio/video 

Surveillance 

Access control & locks 

Camera systems 

The product-types enlisted here represents leading products under each segment.  



Health 

Health/medical alert systems; 

Health/medical/fitness record vaults 

Patient monitoring 

Energy Management 

Lighting Control and 

Automation;  

Zone & climate controls 

Plug-in systems 

Fan speed controls 

Load shedding systems 

Smart metering & grid 

    connected controls 

The product-types enlisted here represents leading products under each segment.  

Scope of work – Product focus  
The Connected Home Market Solutions Overview 



Home Controls & Automation 

HVAC and temperature 

controls Day lighting systems 

Drapery controls 

Multi-room controls/intercoms 

Touch-screens 

Irrigation controls 

Pool & spa controls 

Appliance controls 

Monitoring 

Alarm monitoring 

Remote home 

Monitoring 

The product-types enlisted here represents leading products under each segment.  

Scope of work – Product focus  
The Connected Home Market Solutions Overview 



Entertainment 

Audio and volume controls 

Multi-media room controls 

Home theater/entertainment 

System controls 

IPTV 

Digital video recorders 

    & Set Top boxes 

Game controls 

The product-types enlisted here represents leading products under each segment.  

Integrated Solutions 

Platform 

Converged solutions 

Multi-functional products 

Scope of work – Product focus  
The Connected Home Market Solutions Overview 



Exterior views and details of 
a university smart house 

Source: AmirHosein 
Ghaffarian Hoseini 



Sensor data displayed on the 
PlaceLab plan layout 

Source: AmirHosein 
Ghaffarian Hoseini 



Source: AmirHosein Ghaffarian Hoseini 

The aware home —  
use of cameras 



• ICT can be instrumental in achieving more efficient 
use of energy through simulation, modeling, 
analysis, monitoring and visualization tools that are 
needed to facilitate a "whole building approach" to 
both design and operate buildings.  

• ICT will also play an essential role in facilitating the 
implementation of policy and in measuring its 
effectiveness.  The ICT sector can deliver tools that 
are vitally needed to collect, process and manage 
the data, and present it in a standardized format. 

What can ICT do to improve 
building energy performance?  



Objective:  Prediction for resident’s needs by learning 
the resident’s living patterns and actions 

Scenario (example): 

1. A resident comes home 

2. A resident turns on (adjust) the lighting 

3. Then, when the resident comes home tomorrow, 
the light will be turned on (adjusted) automatically 

4. Repetition of this interplay 

The corroborated features of 
smart buildings – Adaptive building 



Characteristics: 

1. Residential comfort system — Connection between 
temperature, lighting, ventilation, water 
temperature controls and resident’s action patterns. 

2. Prediction and control — by learning the resident’s 
action patterns, smart home system can predict the 
resident’s next action and control the environment 
automatically. 

Application: 

 ACHE (Adaptive Control of Home Environments) 

The corroborated features of 
smart buildings – Adaptive building 



Objective:  Service development for the elderly based 
on human-like perception 

Scenario (example): 

1. Displaying the action information of the elderly 

2. Notifying the elderly the time for taking medicine 
and the things that happened right before now 

3. Requesting help to outside when the elderly gets 
accidents or be in danger 

The corroborated features of 
smart buildings – Aware home 



Characteristics: 

1. Specification of aware-home domain – suggesting 
a specific domain of application by specifying a 
target group such as the elderly and developing 
appropriate applications for the target. 

2. Context awareness and ubiquitous sensing – 
collecting the resident information by sensing or 
using camera.  Sensors need to hide from the 
resident’s sight or can be installed on human’s 
body in wearable forms such as necklace or watch. 

The corroborated features of 
smart buildings – Aware home 



Application: 

1. Aging Place — Action information of the elderly  

2. Finding lost objects — Location information of 
the objects which the elderly can be easily 
forgetful of 

3. Smart carpet — Resident’s identification 
information by sensing the weight 

The corroborated features of 
smart buildings – Aware home 



Objective:  Building a customized house that include 
home system 

Scenario (example):  To down the cost, the resident 
design their own home by using an easy design tool 

The corroborated features of 
smart buildings – House-n project 



Characteristics: 

1.  Adaptable – Customized environment — Customized 
home system (home networking, digital appliances, new 
construction materials) will be installed in home 
environment 

2. Interactive user interface environment — Obtaining the 
resident action information by using sensors, then 
controlling digital appliances through home network by 
using these action information (i.e. interaction between 
the residents and their home is possible) 

3. Architectural Design and Visualization Environment — 
Providing digital interfaces and design simulation 
environment 

The corroborated features of 
smart buildings – House-n project 



Application: 

1. Home-based preventive medicine — Function to 
alarm for medicine or for heart attack 

2. Energy/Resource consumption and comfort — To 
reduce energy consumption, function for energy 
control that adapted to the resident’s action 
patterns 

3. Universal controller — Remote control and 
integrating function for home appliances, 
development of interface that adapted to the 
resident 

The corroborated features of 
smart buildings – House-n project 



Objective: Prototype development and appropriate 
technology development for intelligent 
environment where active communication is 
provided between human and human, human and 
computer, or human and device 

Scenario (example): 
1. If a resident says a name that he/she wants to call, 

then EasyLiving can make a phone call instead of 
the resident 

2. EasyLiving can provide the interface such that the 
task can be continued even when the resident 
moves to another place 

The corroborated features of 
smart buildings – EasyLiving 



Characteristics: 

1. Self-aware space — Investigating the environmental 
information to provide appropriate reactions to the 
resident’s requests 

2. Casual access to computing — computing resources can 
be provided to the residents regardless of location and 
time 

3. Extensibility — EasyLiving space can be extended along 
with adding new resources 

The corroborated features of 
smart buildings – EasyLiving 



Application: 

1. Migrating windows — A task can be transferred 
between PCs 

2. Contact anyone anywhere — the ability to transfer the 
message on the available resource nearby the resident 

3. Child care assistant — the ability to notify the parents 
when a child or a pet is in a dangerous situation 

4. Vision based home automation — lighting can be 
automatically adjusted when the resident read a book 
or the room is empty 

The corroborated features of 
smart buildings – EasyLiving 



Objective:  Providing an environment as an 
intelligent agent for housewives; providing a 
kitchen environment that the residents can 
control home appliances remotely through the 
internet 

The corroborated features of 
smart buildings – Dream Home 



Scenario (examples): 

1. Video conversation with her husband to decide a dinner 
menu through the internet attached on refrigerator 

2. Automatic ordering cooking materials for the dinner 
through the internet search 

3. Automatic cooking by downloading cooking recipe for 
the dinner 

4. Washer or air conditioner may be able to notify the 
residents its problems by self-diagnostic-functions 

5. Washer or air conditioner provides various operating 
modules based on the resident’s preference 

The corroborated features of 
smart buildings – Dream Home 



Characteristics: 

 Development of LNCP which is a communication 
protocol namely living network control protocol 

Application: 

 Internet home appliances (e.g. Internet refrigerator, 
air conditioner, microwave, washer, cooker), dream 
home service, (e.g. menu providing service through 
the Internet, providing automotive cooking recipe 
for the selected menu, providing optimized 
operating modules) 

The corroborated features of 
smart buildings – Dream Home 



Objective:  

1. Specifying four main domains for home living such 
as happy, amusing, surprising, and convenient 
living  

2. Providing the residents the environment that can 
satisfy these four living themes 

The corroborated features of 
smart buildings – Digital Home 



Scenario (examples): 

1. Happy living — control the lightings and temperature, 
Providing a remote medical diagnostic service, 
Providing dining menus for the family automatically 

2. Amusing (entertaining) living — building an 
entertainment environment by using HDTV and audio 
system 

3. Surprising living — building an entertainment 
environment by using multimedia devices 

4. Convenient living — providing remote control of home 
appliances from outside, providing GPS, GIS services in 
driving situation 

The corroborated features of 
smart buildings – Digital Home 



Characteristics: 

1. Connecting information of home appliances to 
home network 

2. Providing integrated control or management of 
the connected environment 

The corroborated features of 
smart buildings – Digital Home 



Objective:  

1. Providing an infrastructure for 
management/administration of various sensors, 
context, and application by using computers 
distributed in the environment 

2. Tracking or notifying the resident’s location, 
gesture, identity and intention as well as 
recognition of an object and its location 

The corroborated features of 
smart buildings – UbiHome 



Characteristics: 

1. Ubiquitous computing environment — (whereas the 
context produced by various sensors is administered 
by server in many smart home researches, UbiHome 
provides distributed computing environment such 
that the process dealing with sensors generates and 
administers contexts for itself.) 

2. Intelligent environment — Tracking or notifying the 
resident’s location, gesture, identity, and intention as 
well as recognition of an object and its location 

3. Personalized environment — providing a customized 
or adapted home environment that reflects the 
resident’s living pattern 

The corroborated features of 
smart buildings – UbiHome 



The corroborated features of 
smart buildings – UbiHome 

Application: 

1. Entrance control service 

2. Automatic control of the resident’s environment 

3. Finding lost object 

4. Danger preventing service 

5. Universal controller 

6. Gesture command controller 



What can ICT do to improve 
building energy performance?  

• ICT can be instrumental in achieving more efficient 
use of energy through simulation, modeling, 
analysis, monitoring and visualization tools that are 
needed to facilitate a "whole building approach" to 
both design and operate buildings.  

• ICT will also play an essential role in facilitating the 
implementation of policy and in measuring its 
effectiveness. The ICT sector can deliver tools that 
are vitally needed to collect, process and manage 
the data, and present it in a standardized format. 



Conclusion 

Source: http://www.eitictlabs.eu/innovation-areas/smart-spaces/ 

The notion of smart building must target for  

•a harmony between architecture, people and 
environment and likewise,  

•the harmony between the utilization of advance 
technologies and local characteristics of region.  

In this regard, the use of appropriate vernacular features 
of vernacular built environments as embodiment of 
smart living environments for creating local smart  
houses is promising. 



What are we working on? 

Source: http://www.eitictlabs.eu/innovation-areas/smart-spaces/ 

Creation of new solutions with business perspectives like smart 
retail environments, public areas, home & office environments.  

Creation and innovation of new solutions in living labs 
environments for testing, exploration, experimentation, and 
validation.  

Offering of developer-friendly solutions for essential 
technologies like user interaction, localization and other areas 
similarly relevant for Smart Spaces. These actions will also offer 
education on the topics.  

Service design and engineering, where a key challenge is the 
creation of attractive Smart SpaceS service platforms in the 
spirit of open innovation that can feed a vivid and diverse 
ecosystem of Smart Spaces services. 



Both decentralized ICT infrastructures as well as user-
centric services for Smart Energy Systems are the 
important focus areas of action line.  

to make life easier and come up with In all Smart Energy 
Systems activities, is aim to involve smart users 
technologies for optimizing energy efficiency. 
Furthermore, we aim to deploy ICT technologies in the 
energy domain enabling the future smart energy 
infrastructures and to accelerate implementation of 
results in daily life. 

Drive European ICT innovation 
for future energy systems – Focus 



Drive European ICT innovation 
for future energy systems – Goals 

Smart Energy Systems focuses on ICT as the key enabler 
for smart grid innovation and mobilizes a strong network 
of European partners from industry and academia to 
innovate on user involvement, business models and ICT 
enabled technical infrastructures.  



Sources and more information 

http://europa.eu/legislation_summaries 

http://ec.europa.eu/information_society/activities/sustainable_
growth/buildings/index_en.htm 

http://en.wikipedia.org/wiki/Smart_building 

http://www.dvgbc.org/event/bright-green-buildings  

http://www.caba.org/brightgreen  
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