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COURSE DESCRIPTION

To succeed in an always-connected world, project teams
must be aware they are now designing for a future where
technology is critical to the successful use and operation of
the building.

This presentation will review ten of the most important
trends impacting building planning and design, including
network infrastructure, cloud computing, digital media,
network endpoints, multimedia systems, collaboration
tools, alternative power sources, building intelligence,
advanced visualization tools, and artificial intelligence.

LEARNING OBJECTIVES

At the end of this program, participants will be able to:

Identify emerging information and communications
technologies

Discuss innovations in networks, personal computers,
information appliances, and digital video

Understand how to use virtual reality and skills simulation

Discuss how technologies are changing the 21st century
campuses

TODAY’S AGENDA

+ WHY WE CARE?
GLOBAL TRENDS & THE MARKET'S PERSPECTIVE

- TOP TEN EMERGING TECHNOLOGIES
FROM NETWORK TO NODE TO SUSTAINABLITY SERVICES

+ INTEGRATING TECHNOLOGY & DESIGN
SPACE & BUILDING DESIGN IMPACT: ASPIRATIONAL GOALS

- Q&A DISCUSSION
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PEOTESTING AGAINST NEW TECHNOLOGYT — THE EARLYT DATS
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What is one key expectation of what you
hope to get from today’s session?

GLOBAL TRENDS
MARKET FORCES

-

-

WHY WE CARE
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GLOBAL TRENDS

6 DISRUPTIVE FORCES IN 2022*

Increasling global lifespans changing the nature of careers and learning

Workplace automatlon nudges human workers out of rote, repetitive
tasks increasing demand in service sector

Masslve Increases In sensors and processing power make the world a
programmable system

New communication tools require new media literacies beyond text
Soclal networking drives new forms of production and value creation
Increased global Interconnectivity puts diversity and adaptability at the
center of organizational operations

Pandemic, Supply Chain, Inflation, Ukraine War are driving uncertainty,
changes in consumption habits

* Source: Institute for the Future/Apollo Research Institute 2020
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WORKPLACE AUTOMATION

9/6/2022

printable, organic CMOS circuit

NEW MEDIA LITERACY




GROWING GLOBAL NETWORK

1,451,000,000

1,566,000,000

facebook 2,930,000,000

332,404,000

Population Estimates: August 2022

9/6/2022

ORGANIZATIONAL ADAPTABILITY
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YOUR NEXT CLIENT

Always On, Connected

Active, Social & Visual

Expect Full & Immediate Access

to Media and Information

Creates & Consumes Media

Visual, Multi-sensory —

Connect Living & Learning < =
Technology Is Cool - .
Prefer Authenticity to Hype m
Want To Collaborate

Global Thinkers; Connected to
Others, World-wide

X,
¥

19

THE GREAT GLOBAL GRID: EXPEC

Unlike the current World
Wide Web, the “Great
Global Grid” will be
primarily a visual
medium.

— Michael Malone
“Internet Il: Re-booting America”




WHY ISN'T IT LIKE MY PHONE?
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WHY ISN'T IT LIKE MY TABLET?

WHY ISN'T IT LIKE MY CAR?
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WHY ISN'T IT LIKE MY HOME?

Comcast Xfinity Home Automation

Alexa, play Miles
Davis Station...

OK, Playing Station
based on Miles
Davis...

9/6/2022
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DISRUPTIVE INNOVATION

®  Utility Service

Common|

Ubiquity

Certainty

Source: Simon Wardley




MAKING Waves

1 Rendisuett 2"
1780-1430
From “The Age of Sustainable
Development” by Jeffrey D. Sachs
o e—
’y‘::j Others predict “Big Data,” loT, or
T Artificial Intelligence.
oox
P Perhaps it’s all of them?
10%
<] v T ™R
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GARTNER TECHNOLOGY HYPE CURVE

Expectations

29
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Why focus on new technology?

What happens if we don’t?

30

9/6/2022
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BILL GATES.

We always overestimate the change
that will occur in the next two years
and underestimate the change that will
occur in the next ten.

9/6/2022

TEN EMERGING TECH TRENDS

COPPER
FIBER
WIRELESS

1. UBIQUITOUS HIGH-SPEED NETWORKS

33
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50 BILLION CONNECTED DEVICES 2020

3B middle class consumers x 10 connected devices
30B ¢ ! C

>100B embedded
processors shipped
>1 billion vehicles (cumulative)

>3 billion utility meters

9/6/2022
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BANDWIDTH, THE 4TH UTILITY

* Copper Cable
* Performance Gains With Copper
Continue To Be Realized
* 100Mb/1Gb/ 10 Gb

» Optical Fiber
* 9.5% Annual Growth For Fiber
* Strong Demand For Advanced IT
& Emerging Multimedia Services
* 100 Gb

35

BANDWIDTH, THE 4TH UTILITY: TOWARDS 5G

Approximately B0% of wireless
~ calls happen indoors

In-building networks are key to
delivering 4G data speeds

Corning Incorporated

36
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5G CELLULAR SERVICE

5G brings three new
aspects to cellular
communications:
Greater speed (to move more
data)

Lower latency (to be more
responsive)

Ability to connect a lot more
devices at once (for sensors
and smart devices)

¢ Warning: Low-e Glass
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TRADITIONAL COPPER IT INFRASTRUCTURE

Data center/MDF Campus/building/IDF Closet/IDF/zone

Traditional active Traditional active Traditional active ‘Traditional active
Ethemet Ethemet Ethemet Ethernet
Local provisioning and Distance limited Distance limited
management MMF 550m - copper 100m | | MMF 550m - copper 100m

===-."

distribution ﬂ
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GIGABIT PASSIVE OPTICAL NETWORK (GPON)

Data center/MDF Campus/buildina/IDF Closet/IDF/zene Access

Passive np!inalLAN" Passive optical LAN Passive optical LAN Passive optical LAN 1
& Building automation.

5 % OLT Passive optical |
Singlemade fiber splitter o :
a—ft - =g L &SN
Passive network Passive network BN
Centralized provisioning || Up to 30km/18mi distance | Up to 30km/18mi distance
and management 300x greater reach 300x greater teach

39
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AND NOW “LI-FI:” VISIBLE LIGHT COMMUNICATIONS

Li-Fi uses common household
LED (light emitting diodes)
lightbulbs to enable data

Secure transactions
Phones or phone cases
equipped

Up to 10 Gbps

transfer, boasting speeds of up A

to 224 gigabits per second A

Secure device-device
filesharing

9/6/2022

SAAS
BIG DATA
PREDICTIVE ANALYTICS

2. CLOUD COMPUTING

41

FROM DESKTOP TO “THE CLOUD”

IT infrastructure
IT services
IT support

1990 2000 2010

Source: Richard Katz, Educause 2009

Cloud layer

Consumer layer

2030

14
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PREDICTIVE ANALYTICS

data
-
Business goal
2
=]

Source: Forester Research

44

AUDIO

VIDEO
GRAPHICS
PHOTOGRAPHY

3. HIGH PERFORMANCE DIGITAL MEDIA

45
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ULTRA HI-DEF VIDEO

Jirscovo 204201
HDTV 720 (1280 x 720)

THIN SCREEN OLED DISP

47

—
FLEXIBLE DISPLAYS
— R
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BUILDING BLOCK DISPLAYS

BUILDING BLOCK DISPLAYS

TILED DISPLAYS

NCSU JB HUNT LIBRARY

17



LOBBY DISPLAY

UMW- University of Mary Washington

9/6/2022

LOBBY DISPLAY

————

LIniversitv of Kancac = Canitnl Federal Hall Schanl of Ricinecc

LOBBY DISPLAY

18



NEW AV DISPLAY POSSIBILITIES

21:9 Native Displays; Microsoft Teams Front Row Heckler AV Wall / Meeting Kit

9/6/2022

55

GOSH DARN REALLY BIG DISPLAYS! UBIQUITOUS AV IS HERE

CONTENT DEVELOPMENT

19



ESPORTS!

EULL Sea
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THIN CLIENT
BRING YOUR OWN DEVICE

4. POWERFUL FLEXIBLE END POINTS

59

BRING YOUR OWN DEVICE (BYOD)

20



LESS TECH REAL 3

) GoT THAT
THIN CLIENT You
ASKED FoR.

© D.Fetcher for CloudTweaks.com

9/6/2022

g @

] Telepresence Directory [ ]
u’I Services .‘

Visual
Collaboration

-n
e g D)

BYOD

Presence

8

Chat

Voice
Mobile

62

SMART DISPLAYS
DIGITAL AUDIO/VIDEO
AUGMENTED REALITY

5. HIGH PERFORMANCE MEDIA SYSTEMS

63

21



TACTILE MULTI-TOUCH DISPLAYS

MULTI-TOUCH ‘SMART SCREENS

New Shoe Brand Launch
a

“SMART” WINDOWS

9/6/2022

22



UPMC CENTER FOR CONNECTED MEDICINE

WAYFINDING

UNIVERSITY OF CALGARY ALBERTA TAYLOR FAMILY DIGITAL LIBRARY

9/6/2022

69
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INTERACTIVITY: GESTURE

9/6/2022

SMART AV SYSTEMS

CLASSROOM
LIGHTING LIGHTING LIGHTING
= L — =

OCCUPANCYY
2 PHOTOCELL]
SENSORS,

Ca

——— BOARDROONM / CONFERENCE ROOM / ——

Image Courtesy of Crestron

71

FACILITY MANAGEMENT SYSTEM

RoomView® FULLY INTEGRATED

FACILITY MANAGEMENT SYSTEM
MAIN FROCESSOR

=

LIFE SAFETY
PROCESSOR

[}

RoomViews MecranicAl, Microsor
\ ENTERPRISE |
PROCESSOR SeRvER

\‘
< LoNworks
* MODbus Translati§n

SECURITY
SERVER

Image Courtesy of Crestron

72
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SOFTWARE
HARDWARE

6. ADVANCED COLLABORATION TOOLS

73

VIDEOCONFERENCING / TELEPRESENCE

* Video Conferencing
* Web Conferencing

« Virtual / Continuous Presence

+ Distance Learning

HyFlex Classrooms, Version 1.0

KDUYDUG # E [#OIY HVWX G IR

https://youtu.be/P49ShyHYPOQg

Harvard B School

Up to 60 participants on individual screens
Local PBS TV station

25
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DIGITAL IN AN ANALOG WORLD

& Ermrert
| =l

COLLABORATION TOOLS

GROUP WIRELESS COLLABORATION

* Multiple users collaborating on a single screen on a common document;
Content can come from many different devices; saved to the cloud

78
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COLLEGIAL COLLABORA

SANTA CLARA UNIVERSITY LIBRARY FOR THE 2157 CENTURY

LED
POE
DC REVOLUTION

7. ALTERNATIVE POWER SOLUTIONS

80

THE BIG SWITCH

81

27



THE “DC” REVOLUTION

THE LIGHTING REVOLUTION

Power over Ethernet (PoE)
meets Light-Emitting Diode
(LED): PoE Lighting!

83
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84
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INTEGRATED
SENSOR-DRIVEN
SELF-AWARE
SUSTAINABLE

8. BUILDING INTELLIGENCE

9/6/2022
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E-EVERYTHING, IP-EVERTHING ELSE...

29



YESTERDAY’S BUILDINGS

TODAYS CONNECTED ENTERPRISE

SMART BUILDING

“A process of conceiving, designing, constructing,
commissioning, and operating buildings, which leverages
technology to optimize the goals and objectives of the built
environment.”

— Integrated Building Technology Task Force

9/6/2022

90
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INTELLIGENT BUILDINGS

* Building Management/Automation System 250000  Integrated Automation

(BMS/BAS) 55 S =

 Energy Management System (EMS) 258 i;’,«“""""’““ﬁ,ﬁﬁfi%i:“”“‘""
« Sensor Technologies:
— HVAC
— LIGHTING £
— OCCUPANCY M e T
— SHADES/SOLAR CONTROL PP S———
* Information & Communication Technologies s
— AUDIOVISUAL/MULTIMEDIA COLLABORATION

s ‘
TorInograted Automation
s

Schodies

Integrated Actomation Gontral and Monir
Network

— IT/TELECOM = horng
— BUILDING SECURITY .
— FIRE/LIFE SAFETY B

91

WHAT IS INTEGRATION?

Leveraging Building and Systems
Integration to Streamline...

Control
& Manage

92

INTELLIGENT BUILDING HIERARCHY

* INTELLIGENT BUILDING
— Some Autonomous Features
* SMART BUILDING . The Smart “Autonomous” Building
— Fully Interconnected/Integrated Business, . " .
Building & Facilities Management Systems Building ':‘e‘:“gf"; Building
. igh Performance
+ INTEGRATED BUILDING Hierarchy “Smart” Building
— Building Systems Share Data
— Building Systems Tied to Occupancy Calenda
— Unified Operational Sequencing G
— Energy Usage Captured & Reported s e st oa Hieh Perforr
_ Building Dashboard . Integrated” Building
+ SUSTAINABLE BUILDING e
— Building Systems Commissioned & Optimize o High Performance
— Building Systems Work Independently S arier b e “LEED” Building
— Limited Automation/Monitoring/Reporting Lo e e e M
* TYPICAL BUILDING ol Syt Work nercerty
— Building Systems Work Independently ki St O Cmiserder Ot ;‘al:‘;a"’
— Limited or No Building-Wide Control e KoY deonet o ooy ey uidne
— Systems Not Optimized for Energy,

93
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ENTERPRISE DASHBOARD

Image Courtesy of Crestron

ENTERPRISE DASHBOARD

MEETING | SCHEDULING | OPERATIONS | APPS

Schedule *Room Scheduler
Rooms/Events * Ad-Hoc “grab” Room from Touchscreen

Generate Di « Display Schedule and Way-finding
nage & Notifi «Mass Notifications

« Temperature/HVAC
Automate Environment_ [ISARNNA

« Automatically Turn Systems On/Off
« Select Room Mode: Initiate VTC / Recording

« Proactive Monitoring
«Immediate Assistance

«Report Space & Technology Utilization
«Display / Report Energy Usage

9/6/2022

96
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SENSORS & BEACONS

+ Beacons: NFC feature on smartphones

(Near-Field Communications)

Microphones (level, frequency distribution only)

Cameras (facial expressions and occupancy counts
only - or facial recognition)

Photo Radiometer

Proximity, Motion

Brainwave States scanner

CO and CO2

Weather

Vibration, Footstep

Others?

97

INTELLIGENT BUILDING READINESS

Accommodate current
converged technologies: AV
over IP, SE over IP,
BMS/BAS, etc.
Acknowledge inevitable
future technologies
Centralize technology in
data rooms

PoE: Power over Ethernet
Distribute active network
switches throughout
building

Standards-Based (BICSI,
TIA, AVIXA)

IT Personnel in Facilities
Department

98

SMART BUILDINGS —> SMART CAMPUS

Digitally connected people
— Don’t have patience for inefficiencies

— Expect advanced capabilities in communication,
convenience, customization and community.

Cost of basic sensors: 40 cents

Parking lot entry and occupancy

Student meal card balances, meal calorie counts

Water usage beyond a specific time threshold
Trash can overall weight/volume

Fun use in a sports venue:

— Fans light up their smartphones in unison

— Sound sensors support cheering competitors among seating sections

99
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CAVE
3D
BIM

9. ADVANCED VISUALIZATION TOOLS

100

AUGMENTED REALITY

101

MOBILE AUGMENTED REALITY

102

34



Subway service
suspended.

9/6/2022
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AUGMENTED VISUALIZATION

104

105
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AI-DRIVEN AR GLASSES WITH REMOTE COLLABORATION

v TROUBLESHOOTING GARNET Flow
-

EPSON Moverio and
VITAL Enterprises

106

COMPUTER AIDED VISUAL ENVIRONMENTS (CAVE)

Image courtesy of Mechdyne

107

3D VISUALIZATION

36
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HOLOGRAPHIC MODELS

http://www.zebraimaging .com

112

COMPUTATIONALLY GENERATED DESIGN
PRE-FABRICATION

10. ARTIFICIAL INTELLIGENCE

113

WHO: JEOPARDY?
—

|
\l,

114
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PETA-BYTE PROCESSING

ARTIFICIAL INTELLIGENCE

By 2029, sufficient computation to
simulate the entire human brain,
which | estimate at about 10%6 (10
million billion) calculations per
second (cps), will cost about a

dollar.
— Ray Kurzweil,
Foreword to “The Intelligent Universe”
by James Gardner
116

VIRTUAL SPACE

117
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THE METAVERSE

* Social Infrastructure
* Physical interaction
« Virtual Social Infrastructure

* What's missing with
Facebook/Instagram/Twitter etc.?

« Virtual social interaction (Avatars)
* Advances: Haptic Devices
* Graspable

* Wearable
* Touchable

9/6/2022
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What technology has the most impact on
your job?

What technology has the most impact on
your campus?

122
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Vision/
Program

Wkurxjkitlagsurm fwbkdvhv=

* Xekxlrxvibxgrylxdo &Cg:iit’(\)’i . t':lai';/g v
* Irxqgdwirgddil

© Wuxvez ruk | #7hExul

* Urexvwithfk#gidvaxfwaih

* Idfxod #Hgg#/vdif#s hyhasp hqw

Design/
Document

123
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WHAT’S NEXT?

129
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1350 SF Classroom
= e oo o o oo £
===
T T T
Em=SEEE
e e
“"i‘i e
b
N %4 \J %
FIXED LECTURE FIXED ACTIVE FIXED ACTIVE
60 seats 45 seats 60 seats
+can be +can be + unusual proportion
reconfigured to reconfigured to + not reconfigurable
active format (by lecture format (by + most efficient layout for active
semester) semester) learning
+22.5 SF/ student + 30 SF / student + 22.5 SF/ student

130
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Number of students per group i

+ Define the flexibility needed Lahadd L]
* Define the adaptability needed Q.Q‘:Q“ q:g"?z’? ‘
* Students at tables, armchairs or hybrid & Q‘“q q*g ®

Size / shape /configuration of furnishings

< T
* Space for instructor at each student group

* Campus-provided tools per student group | -
* Writing surfaces per student group | % fé&‘:‘ ’68“:‘ gi‘ I
* Role of lecture component ﬁ” S ‘é

* Location of instructor “home base” ﬂﬁ% 5 @”9

* Role of Teaching Assistants N ¥ 3M/ him

131
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CONCLUSION

This concludes The American Institute of Architects Continuing
Education Systems Course.

AIA

Continuing paf=/ =/ %

Education

Provider
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NV5 ENGINEERING & TECHNOLOGY CAPABILITIES

Audiovisual
IT Structured Cabling, DAS, Outside Plant, Network Electronics
Electronic Building Security
Acoustics and Vibration Control
Specialty Lighting: Theatre, Studio
Intelligent Building Technology
Healthcare Technology
Emergency Response Systems
All MEP

Joe.Bocchiaro@NV5.com
Joseph Bocchiaro Ill, Ph.D., CStd, CTS-D, CTS-I, ISF-C
(617) 933-9226

NV5.COM | Delivering Solutions — Improving Lives

137

138
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TECHNOLOGY PROJECT OVERSIGHT- GEOGRAPHIC

Northwest WEST CENTRAL EAST

PRINCIPAL P:IL::::V::::.UMMAII:MIC

Norm Bumsel (A | Joe Bocchiaro (WDC/BOS)
Sreg Gk P}

Julie Fischer (WDC)

Norm Russell (LAX) |
Andrew Milne (SF) &f'
1:

Mark Adams (LAX)
e Paul Dooley (PIT)

Jason Russo (LAX) + J Mark Gills (PIT)
Mark Grassi (NYC)
PROJECT MGMT
+ Aaron Barber (PIT)
Jim Viviano (PIT)
Southwest
~ l 2
Tim Waters (LAX) *
Norm Russell (LAX)
PROJECT MGMT £
Mark Adams (LAX) +
Roger Campbel (PHX)
Jason Russo (LAX) South Central North Central
PRINCIPAL PRINCIPAL
Kelly Stumpf (HOU Mait LoFeber (OMA) g PROJEST MO
ERoFCT Mo \ Paul Bruckman (RDU)
& pE(eiE) Matt Letsinger (ATL)
Tim Engelhardt (CIN)
|

EXPERTISE BY THE NUMBERS... NIVI§

AUDIOVISUAL DESIGNERS IT/TELECOM DESIGNERS ACOUSTICAL DESIGNERS

20 CTS 6 RCDD 6 INCE

AVIXA Certified BICSI Certified INCE Member/Certified
Technology Registered Acousticians
Specialists Communications

Distribution LIGHTING DESIGNERS

18 CTS-D pesianere 2 LC

AVIXA Certified NCQLP Certified
Technology SUSTAINABILITY EXPERTS Lighting Designers

Specialists - Design 5 LE E D
MARKETING EXPERTS
4 CTS'I USGBC Certified 2 FSMPS

o 2 CPSM
AVIXA Certified Leadership In SMPS Certified
Technology Energy & Marketers + Fellows
Specialists - Install Environmental Design

140

OUR PROJECTS

* DESIGN DISCIPLINES * MARKET VERTICALS
° Audiovisual (AV) Systems o Education
° Audiovisual Software o Corporate/Workplace

Development
° |T/Telecom Systems
° Building Security Systems
° Acoustics, Noise & Vibration

° Healthcare
° Other
= Federal
= Sports & Rec

Control = Cultural/Museums/Performing Arts
o Technical Lighting Systems « Transportation/Aviation
o Healthcare Technology = Hospitality & Leisure
° Intelligent Building Systems = Commercial & Residential

= House of Worship

141
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DISCIPLINE - AUDIOVISUAL SYSTEMS

OUR AV DESIGN EXPERTISE

“NV5’s design approach for AV systems and
facilities supports our clients’ goals for
innovative, intuitive, and reliable multimedia-
based ing, pr ion, production, and
performance spaces.”

The systems we design include:

Audio playback, speech reinforcement, conferencing,
recording and paging

Video playback, conferencing, recording, editing &
streaming

Rich media capture & distance learning systems

Visualidata display using projection, flat screens, and
LED walls; both passive and interactive

Wired and wireless collaboration systems
Control system, user Interface & software design
Digital signage for information and impression

9/6/2022
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DISCIPLINE - IT & TELECOM SYSTEMS

OUR IT DESIGN EXPERTISE...

“NV5’s expertise in IT/Telecom low voltage fiber
optic and copper cabling infrastructure and Wi-
Fi systems design supports our clients’
requirements for robust and reliable data and
communications networks.”

Our services include:

+  Wired and wireless intra- and inter-building structured
cabling plans

Physical plant cabling infrastructure, including cable trays,
ductways, conduits, and outlets

Main (MDF) and intermediate distribution (IDF) rooms
locations and layouts

Network electronics systems to support voice, data and
television services

Public Safety and Cellular distributed antenna systems
(DAS)

143

DISCIPLINE - BUILDING SECURITY

OUR SECURITY DESIGN EXPERTISE...

“NV5’s planning and design for Building Security
Systems addresses our clients’ needs for highly
secure facilities with reliable access control,
alarm and surveillance systems.”

Our services include:

Security & risk assessment & planning
Security management systems (SMS)

Video surveillance & analytics

Exterior and interior access controls systems
Physical security monitoring systems

Intrusion detection/perimeter detection systems

Applied principles of Crime Prevention Through
Environmental Design (CPTED)

Security Operations/Command Center (SOC) design
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OUR ACOUSTIC DESIGN EXPERTISE

“Designing practical and aesthetic acoustic
solutions supports our clients’ needs for
optimal aural quality in their workplace,
learning space, healthcare facility, or
performance environments.”

Our services include:

Room Acoustics, Speech Intelligibility, and
Reverberation Control

Sound Isolation / Acoustic Privacy

Building Systems Noise & Vibration Control

Sound Masking Systems

Specialty Vibration Control

Sound Measurement, Modeling, and Predictive Analysis
Environmental Noise Control

9/6/2022
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DISCIPLINE - TECHNICAL LIGHTING

OUR LIGHTING DESIGN EXPERTISE...

“Designing Lighting Systems and related
infrastructure for Studios and Theatres
supports our clients’ needs and goals for
flexible and effective broadcast, recording,
performance and teleconference spaces.”
Our services include:

Videoconferencing Suites

Broadcast and audio & video recording studios, control
rooms, editing suites & support spaces layout assistance

Theatre stage, backstage/loft & seating layout assistance
and sightline studies

Lighting fixture layout, selection, mounting, zoning,
circuiting & rigging

Lighting and Show Control systems

Theatrical rigging, curtains & supporting equipment
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