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Intelligent building (IB)

Intelligent building (IB) Fu 7%’
First coined in USA in early 1980s; its 3 4k
definition/model 1s changing/evolving = Ao

Automated buildings (1981-85) ﬂ 3%

Responsive buildings (1986-91) Jon

Effective buildings (1992-) A

Intelligent/Smart buildings (2000-) ]E
Development of 1B

Closely linked with computers & information
communication technology (ICT); high-tech related
But, IB # high-tech building




Automated buildings (1981-1985)

Building management An intelligent building is a
Office automation collection of innovative
Communication technologies

~>

Responsive buildings (1986-1991)

An intelligent building is a

Building management collection of technologies able to
Office automation respond to organizational change
Communication over time

Response to change

. @ An intelligent building provides a
Eftective buildings (1992-) responsive, effective & supportive
Building management environment within which the

organization can achieve its
business objectives. The intelligent
building technologies are tool that
help this to happen.

[Source: Harrison A., Loe E. & Read J., 1998. Intelligent Buildings in South East Asia]

Space management

Business management




Intelligent building (IB)

Building management:

Building automation & the physical environment

Space management:

Building’s internal space & operating costs

Capabilities & flexibility of the building to
accommodate changes, personal moves &
connectivity

Business management

Management of the organization’s core business




The Intelligent Building
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Intelligent building (IB)

Intelligent Buildings Institute (IBI)(1989):

Optimization of its four basic components -
structure, systems, services & management - and
the interrelationships between them

IB 1n Europe study (early 1990s):

IB ... provides a responsive, effective &
supportive intelligent environment within which

the organization can achieve its business
objectives.” -- DEGW (1992)




Building services: 15 years (HVAC, light, power)

[Source: Harrison A., Loe E. & Read J., 1998. Intelligent Buildings in South East Asia]




Fitting-out elements (scenery): 5 years (fixed interior elements,
ceiling, partitions, finishes, IT equipment)

Office furnishings (settings): day-to-day rearrangement

[Source: Harrison A., Loe E. & Read J., 1998. Intelligent Buildings in South East Asia]




Intelligent building (IB)

Definitions of Intelligent Building (IB)

By Continental Automated Buildings Association
(CABA)

IB uses both technology & process to create a facility
that 1s safer & more productive for its occupants &
more operationally efficient for i1ts owners

By European Intelligent Building Group (EIBG)

IB creates an environment that maximizes the
effectiveness of the building’s occupants, while at the
same time enabling efficient management of resources
with minimum lifetime costs of hardware & facilities




Major elements of intelligent buildings

FIRE .

LIGHTING

Functionality checks
Detector service
Fire, Life, Safety

Schedules
Occupancy Sensing

LIFTS
. Breakdown

SECURITY

Doors
PIR
Integration

Maintenance
Traffic Performance

COMMUNICATIONS

ACCESS %—

Doors
Buildings

Voice/Video/Data

24/7 Monitoring

Occupancy
Feed Forward

ENERGY
Utility Monitoring

Breakdown

Plant Tuning
Conditioned Monitoring
Car Park Utilisation

(Elec/Water/Gas/Qil) ! EY_'AC;I. Unit
Tenant Building Blr'-l andiing Lni
Air/Water Pgln?pzz
ll:ligaiing | | Fans
i , Energy Control
Back-up Generation Variable Air Volume
Air Quality

(Source: Continental Automated Buildings Association (CABA) www.caba.org)




Intelligent building (IB)

Definition of IB (from AIIB)

An telligent building 1s designed & constructed
based on an appropriate selection of quality
environment modules to meet users’ requirements
by matching the appropriate building facilities to
achieve long-termed building value

The needs of the building developer/owner/occupants &
the enabling technologies

IB will generate measurable long-termed building
values (productivity, market value, energy conservation,

environmental friendliness & high working efficiency)
[Source: Asian Institute of Intelligent Buildings (AIIB) https://www.aiib.net/]




Intelligent building technology

Building Management

Fire Protection

Access Control

A
A
8
S
o
wJ
v

Air Conditioning

Intelligent
Building Technology

Emergency Exit TR
|
Systems g

Maintenance & :
Management & Operation
Support

Project Planning & Execution
(Source: https://www.microsens.com/fileadmin/files/Brochures/MICROSENS BuildingAutomationOfTheFuture EN web.pdf)




Basic principles

Major IB features
Automatic reactions (adjust internal conditions)
Effective communication & IT management

Responsiveness to changes

Integrated IB pyramid

Single function/dedicated systems
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Intelligent building pyramid

History of BAS
Cellular Communication
Enterprise Network B ERR After 2002
Integrated Systems Remote Portfolio and
Helpdesk Managemen oo o Colld f,’,g?z"g“g"’a =
Access mputer Integra a
Computer Integrated Ao/ A68 "Building) y ) 1995-2002
Building =====-==
Remote Access Integrated Inte
: a4 grated
Buiding Level sy Automation DA
Integrated Systems Systems gaas 1990-1995
: HVAC &
e | Tother | Texta |
'A"‘lf. rﬁ‘?.dn Access Plant Data Voice Image
Systems Control |  Control 1985-1990
Electrical | EDP& [Telefax & o |TV&
i ighti Data Text Image
Single —fSecurity| Access | HVAC | TS Commun-| 7120
: Lift, etc. | Commun-(Commun-1~jeayion ™ [ Commun-
Dedicated // Control| Control | Control | Gonyroi” | ~ication | “ication | ‘%" fication 1980-1985
Systems
Before 1980

Single Apparatus
(Source: Wang S., 2010. Intelligent Buildings and Building Automation, Spon Press, London & New York.)




System integration of intelligent building

Heating
Air-conditioning
Space Cooling Access
management control

Costs Burglar
maintenance m
lllumination ‘\ Video

alar
/‘Omonitoring
-~ Intelligent , \o Fire
Litls o building alarm

(Source: Clements-Croome D. (ed.), 2004. Intelligent Buildings: Design, Management and Operation, Thomas Telford Publishing, London.)




Basic principles

Integration of various building systems
Energy management system
Lighting management system
Security systems & fire safety
Telecommunications & office automation
Local area networks (LANS)
Cabling management
Intelligent maintenance mgt. system (IMMS)
Computer aided facility management (CAFM)




Building services & communication integration of intelligent buildings

Stage 4 —

Stage 3

Stage 2

Stage 11\

Building services functions Communication functions

(Source: Clements-Croome D. (ed.), 2004. Intelligent Buildings: Design, Management and Operation, Thomas Telford Publishing, London.)




Basic principles

Major categories:
Energy efficiency

Energy management & control

Lifesafety systems

Fire alarm & security

Telecommunications systems

PABX telephone, videotext, cablevision, e-mail

Workplace/Office automation

Data processing, word processing, computer-aided
design (CAD), information services




Building automation systems (BAS) for intelligent buildings
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Maintenance
Services

Fire
Detection
& Alarm
Lighting Control
Security ——— & Retrofit
& Access
Control Siiike
Control
Digital _

Video

Indoaor
Air Quality
Services

Energy Supply
/ Load
Managemeanl
\

L3
ve'

‘
b 0
C g0

3 m@_}‘ :'._ "
mihﬂl:-."l-]-
- - .

.

Waler Managemenl

Mechanical
Environmenital H;I;l:::l::l—

Control €& ﬁ

: U

=

Enlerprise \ Energy
Assel Systems On-Site Information
Locator Integration Technical Service Management




Basic principles

Four main aspects:

Facility management

Take care & maintain various functions for occupant
comfort & operation

Information management
Office automation (OA), LAN, wiring

Communication

Tel/Fax, e-mail, Internet, video telecommunication

Control

Building automation system, direct digital control




Intelligent building model to improve building systems control, system

operational efficiency and facility assessment & optimization
A
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(Source: https://www.automatedbuildings.com/news/sep08/columns/080826110909big.htm)




Intelligent building infrastructure (an example of how multiple
technologies & communications protocols could transform a legacy BAS
system 1nto an intelligent building)
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(Source: https://www.analog.com/en/thought-leadership/smart-buildings-vs-intelligent-buildings.html)




The funnel of influence for intelligent buildings (macro trends & key
aspects affecting the development & evolution of intelligent buildings)

Macro Trends

Urbanization

i

Climate Change

<

Global Pandemic

(Source: https://www.analog.com/en/thought-leadership/smart-buildings-vs-intelligent-buildings.html)




Basic principles

Late 1990s & 2000s

IB definition: tilted towards energy efficiency &
sustainability with the introduction of green
building assessment methods (e.g. BREEAM &
LEED)

Driving forces: urbanization & climate change

Increasing convergence of intelligence &
sustainability: “Bright Green Buildings”

Buildings that are both intelligent & green

(*See also: Defining Today’s Intelligent Building http://www.commscope.com/Blog/Defining-Todays-Intelligent-Building/ )




Convergence of intelligent and green buildings

Air & Energy
Reduce GHG emissions
Improve LAQ
Improve Energy Efficiency
Waste to Energy

Water
Reduce wastewater discharge
Lower contaminant release

Waste & Remediation
Reuse and recycle products
Reduce waste disposal
More brown fields instead of green
tields Green architecture

Source: Frost & Sullivan

(Source: Ma Z., Billanes J. & Jorgensen B. N., 2017. A business ecosystem driven market analysis: The bright green building market potential, In
the 1st Annual International Conference of the IEEE Technology and Engineering Management Society, Santa Clara, California USA, 2017.
https://www.researchgate.net/publication/318890442 A business ecosystem driven market analysis The bright green building market poten

tial)




Basic concepts of sustainable intelligent buildings

Sustainable Intelligent Buildings

1 [ [ I ] I ]
{m'} Intel Sentient ‘;r“m" Livability Green Nature
| 1 1
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Environmental-Socio-Economic Values

(Source: https://www.cibse.org/get-involved/special-interest-groups/intelligent-buildings-group)




Basic principles

Current understanding of 1B

Address both intelligence & sustainability 1ssues
by utilising computer & intelligent technologies to
achieve the optimal combinations of overall
comfort level & energy consumption

Intelligent buildings combine & leverage 5 key
aspects of building management:

Enhanced financials, operational efficiency, occupant
experience, energy conservation, sustainability

Intelligent + Green




5 key aspects of intelligent building management

Energy
Conservation

Enhanced Operational
Financials Efficiency

Intelligent
Building

Occupant
Experience




Smart & green building

Smart building;:

Use data & technology to improve the efficiency
of 1ts operation and the experience of the people
who use the building

Improve the quality of the built environment

Future outlook:

technology (7:26) |

Smart buildings - the future of

nttp://youtu.|

building

be/gCuPx9shWT0

Can you identify al

1 the techno!

ogies 1n the video?




HWVAL Maintenance
Services

Lighting
Control

Environmental

Control

Fire Detection
& Alarm

8————— Enterprise
Systems
Integration

——— Asset Locator

— Smoke
Detection

Security &
Access Contral

L) Indoor Al
Quality
Services

e&———— Digital Video
Surveillance

On-site
Technical

services

Energy
Information
Managermnent

Water
Management

Mechanical
Maintenance

Intrusion
Detection

The essential
technologies
that make a

building smart

(Source: https://www.powersystemsdesign.com/articles/the-essential-technologies-that-make-a-building-smart/34/17001)




Smart building 1s a new class of buildings that
are secure, healthy & sustainable

Net zero tracking

i

Predictive maintenance

Cyber secured

Wy "" "L
JNN \
Enhanced
Seamless v / TN Nty ¥ -
500 i ' A1 m energy
saf:etgu:ir::d ' - i : A N | ’ : y @ efficiency
Y N, s
4
Al-enabled : . : . . Indoor air quality
I ‘
Wiy
Decreased
Increased
well-being and %\O(y | \% car!)op
productivity emissions

Advanced analytics

Better
building
performance

Renewable energy
and storage

\

Real-time diagnostics

= Smarter
Eﬁ space
utilization

Asset protection

Improved
operations

(Source: https://www.johnsoncontrols.com/)




Benefits of smart buildings

Energy Efficiency Cost Savings

Improved Comfort
& Productivity

Improved

Maintenance

Smart Building
Benefits

4l

alll

Electrical Safety Enhanced Data
Compliances Analytics

(Source: https://www.zenatix.com/smart-buildings-a-comprehensive-guide/)




i

A smart building uses its intelligence to collect
actionable data from user devices, sensors,
systems & services on the premises

Smart & green building

Apply that data using artificial intelligence &
machine learning (AI/ML) makes the building
both programmable & responsive to the needs of
the users & the building manager

Use predictive analysis, analytics, big data for
optimization of building performance




Examples of smart building services

ENERGY SYSTEM MONITOR FACIAL
MANAGEMENT & DIAGNOTISC RECOGNITION
e ~ ~
Smart MONITOR & ASSET PREDICTIVE
Building CONTROL LIFECYCLE ANALYSIS
Services
DEVICE CONNECTIVITY & DATA
COMMUNICATION MANAGEMENT ANALYTIC OPTIMISATION
Building
Assets PLUMBING CAR PARK SMOKE & OCCUPANCY
and SERVICE MANAGEMENT _ FIRE ALARM SENSOR
Sensors
A
~ ‘
\_
SECURITY & - AMBIENT
ACCESS CONTROL CONDITION

(Source: http://www.adftech.com.my/wp-content/uploads/2019/08/E-Book-1.-All-About-Building-Automation-System.pdf)




Smart building architecture

Data Centers / Cloud

ST ﬂ
Data Storage é i

(Sensor DB) Gateway, Proxy App. Service Data Visualization Cloud Service

Internet Gateways, Data Acquisition System/
N

v, @
md 000 =+ ==

Connected Systems, Smart Edge Devices

~ = ~ = v w
MQTT
CoAP
=11 £ (P
MZMCP
XMPP Lights, Appliances, 3 aa ﬁ

Internet, etc.

(Source: https://www.powersystemsdesign.com/articles/the-essential-technologies-that-make-a-building-smart/34/17001)

Big Data
Analyties
Digital Twin

* Analytics

* Modeling, Prediction
* Data Mining

* Applications

» Services

- Statistical Process

* Personalization

* BMS

- Smart Buildings
(Offices, Residences)

* Traffic

* Weather

* Fleots

+ Litilities

« Security Systems




Common smart building functions

Building Management | |3% | a !\ Access Control
System (BMS) — / 4{ '- '
Equipment Health | | 9:1\;i| . Centralized Dashboards
Monitoring ‘ ,
Smart Energy A
Management [ _@-_ ! z . Occupant Comfort

Smart Lighting " p

. HVAC Controls

RO

Safety Alert Systems @ ‘ @ 24/7 Monitoring

(Source: https://www.zenatix.com/the-rise-of-smart-buildings-leveraging-iot-automation-for-building-performance-optimization/)




Smart building automation system

HVAC
Monitoring

. -=..
1 .

e
=
-

T

e

Lighting
Management

-

Solar & Storage
Integration

>

Air & Water
Monitoring

. Keyless Suite

(Source: https://gemvietnam.com/internet-of-things/smart-building-automation-system/)
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THE COMMONALITY OF SMART AND GREEN
BUILDINGS

Optimize Energy
Performance
Additional
Commissioning
Measurement and
Verification

Carbon Dioxide (CO,)
Monitoring
Controllability of Systems
Permanent Monitoring
Systems
Innovation in Design

GREEN BUILDINGS

[Source: http://www.smart-buildings.com/ ]

SONIATING LA4VINS




Redefining the interface between smart and green buildings

¢ of Smart Bui/,. eS of Green By;
Qe 'u)“e = d,,,g < ea\.\’ " /7
c
0
SMART GREEN (@)
A“t°mated*' BUILDING Sustainable &= ¢
SVStems A Smart Green Building makes use Use of Resou rces .—
lnfrastructure , d;f e iraripslartiadosbisd
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= £ surrounding infrastructure and the -
z n "5 X natural environment, and be £ﬁ
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(Source: HKGBC, 2021. Hong Kong Smart Green Building Design Best Practice Guidebook, Hong Kong Green Building Council Limited
(HKGBC). https://www.hkgbc.org.hk/eng/resources/publications/FilessHKGBC Smart-Green-Building-Design-Best-Practice-Guidebook.pdf)




@ &

* Solar and wind energy \ * Integrated building
systems for local energy management system to
production ' monitor performance

L b,

Health and
'\"’\4'/_ Well-being

{221 Building Design Tool Smart green
* BIM-enabled digital twin building

with 3D virtual models to
optimise construction

s technologies
* Robots for automatic

onerations & features

Sustainable Building
Materials

* Precast concrete, mass
timber, salvage materials,
bamboo, etc.

* Green walls and
plant sensors for
walls and building
facade

= Self-cleaning
glass and door
handles

©

* Use of water saving
devices

* Use of seawater for
toilet flushing

P

> ﬁ Smart Mobility

= Horizontal or vertical

automated parking systems

= Electric vehicle charging
stations

(Source: Arcadis Hong Kong, 2023. Discover new ideas and business opportunities in Hong Kong - The City of Smart Green Buildings, Invest
Hong Kong. https://innotech.investhk.gov.hk/en/explore-opportunities-hong-kong-s-it-sector/discover-new-ideas-and-business-opportunities-in-
hong-kong-the-city-of-smart-green-buildings/)




Types of buildings concepts based on design goals

GREEN Designed to be environment
SLTEl  friendly for the whole building

NET ZERO Designed to make the building supply
BUILDING its own energy by conversation and
renewable energy generators

Designed to balance the
requirements of the occupants’
comfort and energy consumption

SMART

BUILDING

(Source: Mariano-Hernandez D., Hernandez-Callejo L., Zorita-Lamadrid A., Duque-Pérez O. & Garcia F. S., 2021. A review of strategies for
building energy management system: Model predictive control, demand side management, optimization, and fault detect & diagnosis, Journal of
Building Engineering, 33: 101692. https://doi.org/10.1016/j.jobe.2020.101692)




Smart cities

Intelligent (Smart) buildings are part of an
increasingly integrated built environment

Smart homes, smart offices, smart cities, smart
electricity grid, intelligent transport

¥

.......

— 1
—— ] 11

Smart Cities: All you need to know

ﬁ Video: What is a smart city? | CNBC Explains (3:30) https://youtu.be/bANfnYDTzxE




The smart city concept

Intelligent
Energy

Intelligent | Intelligent
Healthcare Safety

Intelligent Intelligent
Transport Buildings

Intelligent
Water

(Source: Popescu D. E. & Prada M., 2013. Some aspects about smart building management systems - solutions for green, secure and smart
buildings, Conference: Recent Advances in Environmental Science, Lemesos, Cyprus, Volume 7, p. 126-132.
https://doi.org/10.13140/RG.2.1.3057.8644)




Smart city — elements, features & technologies

Smart
government Smart health
- Mobility/ Open T farming/
: Wi-Fi data - agriculture
Smart :: Smart/ .E : :: Smart
manufacturing : i digital citizens : T vt buildings
-!.. [ ¥ . . E
kA ) i -
¥ EEEE N :

e

L

ey

B o 1 I O B 0

smart grid/
energy/

utilities

' Smart
i transportation
=5

(Source: https://constrofacilitator.com/smart-city-elements-features-technology-and-govt-approach/)




X Smart Citizen

g Smart Governance )

\
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# Smart Infrastructure .
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4G Optical Fiber
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Smart Technology
J

Smart Healthcare
\ ¥

J

J

\

1

b
Smart Energy

J

A broad
overview of
smart city
components

(Source: Mohanty S. P., Choppali U. & Kougianos E., 2016. Everything you wanted to know about smart cities, /[EEE Consumer Electronics
Magazine, 5 (3) 60-70. https://doi.org/10.1109/MCE.2016.2556879)




Smart building for city, building owners & tenants

O 1

._ Meater Distributed
ﬂ ‘ . Generation
& .

SMART BUILDING

CITY ENERGY EEE

MANAGEMENT
INTEGRATED

BUILDING
MANAGEMENT

Equipment safety
management

Energy demand forecasts

(Source: https://gemvietnam.com/internet-of-things/smart-building-automation-system/)
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The most important factors in the formation of smart city infrastructure

Smart infrastructure
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(Source: Habibi S., 2020. Building Automation and Digital Technologies, Woodhead Publishing, Cambridge, MA & Kidlington, UK.
https://doi.org/10.1016/C2019-0-03708-9)




i H U j \ SMART BUILDING

CONNECTED BY A ey
SMART GRID

Benefits of increased building performance

« cost savings Smart Sensors
= comfort optimization + humidity
* increased flexibility in energy demand * temperature

« CO2 reduction ; '[i:%hzt{ml
* occupancy

/ sun blinds # 5)
- = building properties
53 g prop

4 ventilation
@ air conditioning
’ heating
industrial " Z lighting
area d ‘ power consuming devices
i E v

-

i - -w
wind turbine |

f
sub station

ﬂ electricity grid * ev-charging poles
residential :

combined heat and
power system

-«

area
A ‘ Building Management System
A ‘ ‘ * real time energy prices

* load occupancy forecasts
» weather forecast anticipation

+ demand response signals > o I': ! " SMAR.I. GRID

+ insight in energy usage of devices bidi el e
and communication flows

uninterruptible power supply

[ A/

e ; thermal (heat and (t‘j
meters and sub-meters cold) storage .
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Building Manager

A Smart Grid Needs Smart Buildings

nformatan
lechnology

Institute for Building Efficiency




Advanced control of smart microgrid for smart buildings

Microgrid control center w= = Energy Flow

Information Flow

Wind Turbin

Microgrid

Smart Factory

Lee

Breaker

Mam Gnd

Photovaltic Panels

(Source: Krishnan P., Prabu A. V., Loganathan S., Routray S., Ghosh U. & AL-Numay M., 2023. Analyzing and managing various energy-related

environmental factors for providing personalized IoT services for smart buildings in smart environment, Sustainability, 15 (8) 6548.
https://doi.org/10.3390/sul15086548)
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Smart office & home é‘i‘é

Office space & commercial buildings
Such as speculative high-tech offices
Organizational/functional requirements

Impact of IT & business strategy
Objectives

Responsive (to user needs / to climate)
Efficient (building design & systems)
Effective (operation & management)

Better integration (with I'T & within systems)




Smart office & home

Major systems for smart offices

Building automation system (BAS) 7o N,

Office automation system (OAS)  €° Y &

Communication automation system (CAS)
Criteria

Business value/benfits

Efficiency

CONTROL ROUTER 107 SECURITY RADIATOR LIGHTING SMART TV MUSIC
L] L [ ] W ) @ ]

SMART OFFICE -

Eftectiveness




The Building Information Network

Tenant Services
ﬁ High Speed Internet

Wireless
-—

ﬁ Unified Communications

* Interactive Media Dashboards Videa Security  ofiie

é Digital Signage Energy Managemen .
e IP Telaphony Maintenanca Managemeant ﬂ

oy I — L —
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Smart office & home é‘i‘cﬁ

IB + IoT (Internet of Things)

Video: Smart Buildings with Internet of Things
Technologies (2:58) http://www-
ssl.intel.com/content/www/us/en/smart-
buildings/overview.html

The Internet of Things for Smart Buildings (5:07)
https://youtu.be/N-10vr-bEuE

Major 1impact of building intelligence

Modern & flexible space design, improved
comfort, productivity & pervasive connectivity




Smart office & home

Current & future development of smart offices

New ways of working

More 1nteraction

More collaboration (physically or electronically)

More individual autonomy

New patterns of space use
More group spaces
More shared spaces
More space for concentration

More intermittent space use




Workflow 1n a smart office

SIEMENS

A day in a smart office.
Fhsmui-!y-ﬁ:rhﬁ

When the office space works for you.
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Basic concepts of smart home:

1. Automation: capable of using automatic devices
or carrying out automatic functions

2. Multi-functionality: capable of conducting
different tasks or creating various outcomes

3. Adaptability: capable of learning, predicting &
meeting the wants of users

4. Interactivity: capacity to provide & allow
communications among users

5. Efficiency: conveniently and save time & costs




Intelligent home/house
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Smart home systems
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(Source: http://visioforce.com/smarthome.html)




Smart office & home

Home automation
Climate control & energy management

Home networking

Home theatre

Integrated lighting control
Multi-room A/V systems
Residential gateways
Safety & security
Structured wiring

Whole house automation
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Smart office & home

Examples of smart home technologies:

Smart TVs (e.g. on-demand video/music, voice or
gesture recognition)

Smart lighting systems (with sensors &
automation)

Smart thermostats (users schedule, monitor and
remote control) '

Smart door locks & openers
Smart security cameras & systems

Smart kitchen appliances & monitors




Smart home devices connected to a Smart TV
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Future smart home features:

Smart HVAC — automatically adjust temperature
based on personal biometrics

Safety sensor — alert when a hazard 1s detected

Smart cooking — track cooking time & temperature
to avoid overcooking & power off automatically

Smart refrigerator — track & order refills for low
stock 1items & monitor use by date

Health & biometric monitor — monitor vitals &
alerts medical authorities 1f needed




Further Reading

Defining Today’s Intelligent Building
http://www.commscope.com/Blog/Defining-Todays-
Intelligent-Building/

Smart Buildings vs. Intelligent Buildings: Why Intelligent
Buildings Are the Better Choice
https://www.analog.com/en/thought-leadership/smart-
buildings-vs-intelligent-buildings.html

Smart Buildings: A Comprehensive Guide
https://www.zenatix.com/smart-buildings-a-comprehensive-

guide/




