Joseph D. Cornwa
CTS-D, CTS-I, LEED GA, ISF-C, FOI
Technology Evangelist, Legrand NA

) 2017 BICSI Winter Conference & Exhibition
u January 22-26 e Tampa, FL




Technology’s Place In Learning

 “An education isn't how much you have committed
to memory, or even how much you know. It's being
able to differentiate between what you do know
and what you don't.” - Jacques Anatole Francois
Thibault
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The State of AV Communications

“There is an evil tendency underlying all our
technology - the tendency to do what is reasonable
even when it isn't any good.” - Robert Pirsig

2017
BICSI| Winter Conference & Exhibition

January 22-26 e Tampa, FL



Network Connectivity

* How Big Is A Gigabyte, Really?
— Novel=1MB
— Pickup truck full of books =1 GB
— 2 hour Blu-Ray movie = 358GB
* Today...
— 216,000 Instagram
— 204,000,000 Emails

— 12 hours of YouTube
— 277,000 Tweets
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Are uploaded every minute!
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How Much Is Enough?

— 1992 - 100 GB per day networking
~Concepl tech
— 1997 - 100 GB per hour m[ E‘CL Il‘l*l]' ('*]'I U \ m]mm ition
— 2002 - 100 GB per second digifal § h]Yi 8‘§ m b mts%g‘l:al
— 2007 - 2,000 GB per second business USIHQSS

electronic I [dll‘) 1‘! ““““
— 2014 - 16,144 GB per second ...WOPlddlglta‘l %lwdnetworkl g

tunRg e W

— 2019 - 51,794 GB per second wﬁ%fciﬁg?l"ﬁ‘ﬁlnternet“”‘web

o Networking

. - ill; crinformation
loT = 50 billion glg?r?}$ervlcestummunudlmn“‘-’b
devices by 2020 bomo L o NOMefutiire
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Where the ‘Internet of Thing’ Gets the “S”

The “Basket of Remotes” problem 1 THE |NTEHNET OF THINGS | B'“'”" '

. ) . | AN EXPLOSION OF CONNECTED POSSIBILITY
* Most devices can’t advertise a2 iLLoN
their status and operation

* Only when devices advertise
control and reporting data can
inclusive apps be developed

loT will faC|I|t.ate a data stream @) =
between devices and a de- v

. oTINCEPTION S}
centralized management system | @ i oswudi -
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Digital Natives

* Intuitive integration of mobile and stationary
assets

e Unfettered integration of work and personal
technology

* Sensible integration of cloud, premise and local
storage

* Uninterrupted access that blurs the lines between
content and carrier
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Design Forward...

 Device to Device o Device to Human

* Human to Human

hoesadh
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Huddle Space Best Practices

 Multiple “stations” that provide wired
connectivity to a shared screen,
power, control

— Flexible arrangement, configurable
assets, ubiquitous form factors

— Well considered wired infrastructure is
the foundation for effective community
connectivity
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Growth Of Interactive Interface Solutions

* Interactive displays are dynamic information
image devices which can be operated
through touch

* Interactive display market is forecast to
grow at more than 17% CAGR through 2017

* Factors driving the growth of the market
include widespread deployment of digital
learning, digital textbooks
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Technology’s Value o< Utility

Individual Huddle Conference  Classrooms and
Workspaces Spaces Rooms Training Rooms
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What is The Digital Video Payload?

“For a successful technology, reality must take
precedence over public relations, for Nature
cannot be fooled.” - Richard Feynman
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The Elements of a Video Signal

e Bandwidth « visual detail

— In analog systems, the ability to pass higher
frequencies equates to the ability to display finer
detail

 Amplitude « color saturation

e RGB additive color model divides a video
signal into 3 “components”
— RGB or YChCr (YPbPr)

e Chroma decimation
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Chroma Subsampling

4:4:4

Each R, G, and B channel is sampled at the
same rate. Maximum color detail is
maintained.

420 422 440
4:2:2

= ll ll ll -I II
II | [ | H N HE
+ + + +
123 4J=4 123 4J=4 123 4J=4 123 4 J=4 123 4J=4
(Cer)-a1 2 ==2 - 2 a=2 B - 3ia=4 215 a-4
b=1 b=0 2 b=2 2 3fdb=4 I ih=0

/ horizontal resolut on,  %2horizontal resolution, ¥z horizontal resolution,  full horizontal resolution,  full horizontal resolution,
full vertical resolution ¥z vertical resolution full vertical resolution full vertical resolution V2 vertical resolution

* 4:4:4 RGB “deep color”

The color channels are subsampled so that
the color resolution is halved. For example,
the first pixel in a line contains Y/, CB, and
CR samples. The next pixel contains only a Y’
sample. This pattern repeats. Most
professional video formats use 4:2:2 color
subsampling.

» Typically 8-bits per 4:2:0
component

» Up to 16-bits per component

e« 4:2:0 YCOCr

This ratio indicates that the CB and

CR channels are subsampled both horizontally
(asin 4:2:2) and vertically. This reduces color
resolution.
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Digital Audio

7
 Digital audio is not a 5
discrete element of the DV g
payload 2
e Bits are “fungible” é
 Digital audio is embedded :%
into the horizontal ancillary :ﬁ
data space (HANC) of the -5
« Audio travels with video :?
-8 ®

A sound wave, in red, represented digitally, in blue (after sampling and 4-bit quantization).
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Digital Rights Protection - HDCP

* High Bandwidth Digital Content

Protection (HDCP) is a technology o

designed to allow digital rights ) L 5

management implementation of AV dophase 1) | (BH)

content Shoud
» Converting digital video w/ HDCP is ob | h

forbidden unless the output supports — o | senexatesecrerss

the HDCP protection T ool e

A This content requires HDCP for playback.
8 By your HOMI conmection, This content requies HOCP ior

HOCP isn't supported by your Connc
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= HDCP 2.2 is designed to create a secure
4K content connection

= Encryption on HDCP2.2 keys is more
advanced

" |ncludes “locality check” which
requires £20mS latency source-to-
sink

= HDCP 2.2 is not a firmware upgrade. This

technology demands full hardware HDMI 2.0 I HDCP 2.2

compatibility
= All components in a system must
support HDCP 2.2, including P T
switchers, D/A, audio devices, etc....
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System Control

e RS232
e CECis an HDMI feature designed to allow
the user to control enabled devices

— Allows for individual CEC-enabled devices
to command and control each other
without user intervention

 |Infra Red

 USB
— If “Interactive” is involved, so is USB!
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DDC, EDID and DisplaylD
* Display Data Channel

* Extended Display Identification Data (EDID) EDID Defines the data structures sent from a video display to a
source over E-DDC lines to describe its capabilities

e Enables the display (sink) to communicate

) ] EDID 1.0 Defined criginal 128-byte data structure (Deprecated)
supported display modes to the source via a

. . . EDID 1.1 Defined some alternative uses for space in data structure
compact binary file format that describes the (Deprecated)
. l o . .
monitor's capabllltles and SUpported graphlcs EDID 1.2 Defined some alternative uses for space in data structure
mod es {DEDFE‘CE!TEd]

. Stored in a read-only memory chip EDID 1.3 Current definitions for 128-byte EDID data fields

programmed by the manufacturer of the

monitor E-EDID Defined optional additional 128-byte axtension blocks for EDID
1.3, incorporated EDID 2.0 as optional extensions

EDID 2.0 Introduced new 256-byte data structure

DisplaylD | Introduced variable length data structure
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UltraHD Is Bigger Than 8 Million Pixels

R i

Sl
: | =gnEFourth As Much
’ T, g

ULTRAN
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Selecting The Right Display Size

“What we see depends mainly on what we
look for.” - John Lubbock
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What Do We See?

* Electromagnetic energy reflects from a
object
— Only a small portion of the spectrum is visible

* Light enters through the cornea, is regulated
by the iris, focused by the lens onto the
retina

— The retina has “sensors” that convert light to
electro-chemical signals

— Transported to the brain by the optic nerve
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Sight lines and Distances

* Reference 90-degrees perpendicular to
the center of the screen

* Closest viewer should be no more than

1x screen width away
30°
v’ 27” LCD monitor viewed from 2 feet v

v' 110” projection image viewed from 8 feet

* Top of the screen no more than 30-
degrees above line of sight

2017
BICSI| Winter Conference & Exhibition

January 22-26 e Tampa, FL



The 4:6:8 Rule of Thumb

* 4x Image Height 75

70"

v' Inspection of visuals 65"
"without clues" (maps, 60

drawings, medical charts) =57
46"

55"

* 6xImage Height 42"
37"

v Reading spreadsheets and
websites

32"’

* 8xImage Height

v’ For general video and
“non-critica

I”

viewing
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The 150 Rule-of-Thumb For Text

This is 14 point Calibri font
This is 16 point Calibri font

This is 18 point Calibri font
This is 20 point Calibri font

This is 24 point Calibri font
* Thisis 28 point Calibri font

e Thisis 32 point Calibri font
e Thisis 36 point Calibri font

* This is 36 point Arial font
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Display Image Size for 2D Content
in Audiovisual Systems

* The goal of DISCAS is to create a scientific
standard, based on human vision, to define
the screen size for a given audiovisual system
based on audience viewing distance.

— ANSI/InfoComm 5M-2012
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Measuring The “Resolution” Of Your Eyes?

4 5
E 1 20/200

E P 2 20/100

T O Z

3
LPED 4
PECTED 5  20/40
6
7

20/70

20/50

EDFCZP 20/30

20/25
EEEEEEEE 8 20/20

BICSI| Winter Conference & Exhibition

January 22-26 e Tampa, FL




Visual Acuity

- ' i . Subtended
LA . Visual acuity T
i 0.6
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DISCAS Began With Analytic Viewing

The ability to discern individual line pairs, which in Q@ﬁsﬁ’
today’s technology, can be related to pixels. e }
" . C ey Upposite
— Based on “Acuity of Vision” concepts , :
Determining angles and sizes is explained by the |- Adjacent
Pythagorean Theorem in Euclidean geometry =l
5 5 5 tan 6 F
- — '.'I
a“ + b° =c |
o) v, — &
Adjacent
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The Formula

MOA
Image Height = (Farthest Viewing Distance * # Vertical Pixels)/(1/ tan ( 620 ))
MOA
Farthest Viewing Distance = (Image Height * (1/tan 620 ))/# Vertical Pixels
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VISUAL ACUITY FOR ANALYTICAL VIEWING

—r——
LINE | a i< H“‘“QN—H—H‘J\
PAIR - Ch b A e §>
HEIGHT | , [ B
L L—
Pixel Height=a

Line Pair Height=2*a
Visual Acuity for Category=2"A
Viewing Distance at Stated Acuity=b
tan(A)=a/b
b=a/tan(A)

ACUITY FACTOR FOR ANALYTICAL VIEWING
1
tan(Visual Acuity/2)

= 3438 for 2 Minutes of Arc
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Simplifying the Math...

FarthestViewing Distancex# Vertical Pixels
3438

« Image Height =

Image Height+3438
# Vertical Pixels

* FarthestViewing Distance =
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Practical Example of ADM .

e A75”16:9 LCD monitor has an
image height of 37”

At 2160p (UltraHD), we can
calculate the optimum viewing

distance for full 4K appreciation
as (37*%3438)/2160 =5 Feet

. At 1080p (37*3438)/1080= 9.9’

A 32" 4K computer monitor is at
its best 25” from the screen!
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How Do We Handle Basic Decision Making?

(A GOOD LEADER |
| USES A PROCESS [
“Decisions are made by people who " FE?EP&%?E{E?'

have time, not people who have ' e

talent.” - Scott Adams
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Calculating The BDM

* DISCAS Task Group used “Human Factors

Ergonomics Society” standard, the 150-Rule, EE DeB(?iiliE)n
and acuity factor to facilitate objective guidance Viewing :
* For Basic Decision Making an Acuity factor of 200 Making
was selected

* |In BDM, viewer can make basic decisions that Analytical =l
are not dependent on critical details within the Decision Motion
image, but there is assimilation and retention of Making Video
information.
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| E Element is a letter or symbol
What
Is .
% %Element
Element?
:
2017

BICSI| Winter Conference & Exhibition

January 22-26 e Tampa, FL



\ere, although there are many possible variations in
-ontractual agreements and relationships between the

A n E xa m p I e Of gn and construction team. For example: Consultant-

led projects when the monetary value of the audiovisual

2.5% Element

",lmfeffram'e is long, or the installation work must be
'Et«:@m‘petit’ively bid. Independent consultants are persons
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! |

@JE)
(—~

.o . \ !
Farthest Viewing Distance \4 lE \ EF ¥ @

MOA
0.5/tan( > )*%Element

The Formula

 Image Height =

MOA

0> <?) x OpElement

 Farthest Viewing Distance = Image Height * -

an
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VISUAL ACUITY FOR NON-ANALYTICAL (BASIC) VIEWING

ELEMENT OR
CHARACTER —
HEIGHT

Element or Character Height=2*a
Visual Acuity for Category=2*A
Viewing Distance at Stated Acuity=b
tan(A)=a/b
b=a/tan(A)

ACUITY FACTOR FOR NON-ANALYTICAL (BASIC) VIEWING
0.5
tan(Visual Acuity/2)

= 200 for 17.25 Minutes of Arc
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Simplifying the Math...

Farthest Viewing Distance
200+x%Element

 Image Height =

 Farthest Viewing Distance = Image Height * 200 * %Element

* Note: Outcome loosely reflects the earlier 4-6-8 RoT
e 20% @4 3.0% @6, 4.0% @8
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A Practical Example For Basic Decision Making

*A 75" 16:9 LCD display has an image
height of 37~

» Using 2.0%Element, we calculate the
farthest acceptable viewer distance at
8.1 feet

» Using 3%Element, we calculate the
farthest viewer at 12.2 feet
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Additional AV System Standards

ANSI/InfoComm 2M-2010 Standard Guide for
Audiovisual Systems Design and Coordination Passive
Processes Viewing

ENe
Decision

Making

ANSI/InfoComm 3M-2011 PISCAR

Analytical Full
ANSI/InfoComm 3M-2011 Decision Motion

Making Video
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Break — D
15 Minutes
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Mobile Devices vs Fixed Infrastructure

“I have not failed. | have just found 10,000
ways that won’t work.”

— Nikola Tesla
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Wireless Solutions Must Leverage
Elements All Devices Have in Common

2017
BICSI Winter Conference & Exhibition

January 22-26 e Tampa, FL



Integrating Mobile Via The Lan

~ T O — e
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AppleTV, Chromecast, FireTV, etc....

* Apple TV - macbooks, ipads and
iPhone

* Miracast - android and recent
windows systems, but not apple

Content Display prOd u CtS
LAN Connection Content Updates
~ * Allshare - only Samsung galaxy

phones and tablets

* Chromecast - macs, pcs, iOS and
android devices — very limited true
mirroring

Content Discovery
UX Control

Device Discovery
UX Control & Credentials
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AirSquirrels.com

Apple TV
&= Aprp

Mac OS X
" 05 F.\I |Chmmecast

) Refiector 2

ecki Ditte
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[ ] Ditte Configuration Utility

L]
®C Ditto Configuration Utility i
Welcome To Ditto Configure Rooms
Use this configuration utility to quickly and easily add new rooms Customize each room you want to add to Ditto.
to your Ditto account.
- . . (3 of 3 Devices) Reception Apple TV
Before continuing, please be sure desired receivers are powered
on and connected to the network.
@ C Ditto Configuration Utility
Reception
e Available Receivers ext
Please select devices you want to add to your Ditto
Get Started R, Visit https://connect.goditto.com/ on your device
Andy's Chromecast =
10121.126.242 6C:AD:F8:BD:4C:A7
Apple TV Dev _ ®a Ditto Configuration Utility ERTERROCH cLbE
10121.113.163 1C:1A:C0:98:37:28 P A T H E T | C L | O U | D
= . % . BeastRig2 . \/
L Ditta Configuration Utilky 10121114104 60:03:08:CC:08:0D
Configuration Complete
- Conf Apple TV —
(_Q} 10121.132.19 70:73:CB:D1:BB:F4 The foliowing rooms and devices have been added to your Ditto
account. Visit https://account.goditto.com to view, modify or
. add rooms.
Searching Network Downstairs Conference Apple TV .
10121.126.208 BO:E6:50:E2:87:F8
Ditto is searching your network for available Andy's Room
recelvers. . ) Andy's Chromecast
Don't see your device? Sea
Downstairs Conference Room
28% Downstairs Conference Apple TV
Configure Rooms Receptlf)n
Reception Apple TV
Searching...

Done
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1
On The LAN?

Wi-Fi Mirroring

How Can We

Minimize Impact

1 —

Source

-

Display

; . / \ Display

AirPlay D

Source

2 b

o)|share
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The Power of Apps

@.irMedia

*  Wireless communication deployed
via specialized Rx hardware and a

F-ﬁ set of “instructions” in the form of
== an active algorithm.
CHKISTIE

* Designed as a cross-platform,
controllable bridge

* Operates with 802.11xx radio
protocols

e @Gate for the LAN
* Creates both WAP & WiDi channels

Brio
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Why Not Bluetooth?

« Bluetooth is designed for low u n@
bandwidth applications where .El
higher USB transfer speeds are
not required, and a cable-free ‘Q

connection is desired.
* Bandwidth limited to 721Kbps

* Both connection range and data
rates make useful, dependable
video connections impractical.
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Industry Impact Of USB Technology

USB 1.1, 2.0.
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Universal Serial Bus

Keyboard

* Every mobile device
leverages USB

* Every interactive panel
demands USB

* Every computer supports
USB
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Apple, Google, Microsoft...
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So What Is Type-C?
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High Speed Data Path (TX for USB 2.0 High Speed Data Path
USB, or for DP Alt Mode) Interface (RX for USB, or TX for DP Alt Mode)

Al A2 A3 Ad A5 A6 A7 A8 A9 Al10 All A12
GND | TX1+ | TX1- | VBus | CC1 D+ D- | SBUL | VBuS | RX2- | RX2+ | GND

GND | RX1+ | RX1- | VBUS | SBU2 D- D+ CC2 | VBus | TX2- | TX2+ | GND
B12 B1l B10 B9 B8 B7 B6 B5 B4 B3 B2 B1

Cable Cable For Sideband Plug Configuration Detection

Ground Bus Power Use (notused ~ ° One becomes Vcown, for
for USB) cable or adaptor power

* CCisused for USB-PD
communication
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Alternate Mode

USB Host or Device with DisplayPort Alternate Mode Capability.
i

)\ ¢ * 2 Bi-directional data lanes (total of four lanes)
[]] ? 4 in the USB Type-C link allow for simultaneous

<
flow of non-USB payloads
v’ Facilitates flow of display data without

interrupting USB data

-

USB 3.1 Data

BP Deli
e R DisplayPort A/V v" DP1.2a SST supports up to 4096 x 2160
@ 60Hz with RGB 10-bit color space
: * DisplayPort is the connection of choice for
> :’i laptop and desktop productivity technology

> e, W

USB Type-C to Type-C Cable.
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Pin 5
TMDS Data 4+
[Digtal green + (ink 2)

Pin 12 Pin 13 Pin 14
THDS Data 3- TMDS Data 3+ +5¥
Digital biue - (link: 2) Digital biue + (irk 2) Fouse o montor

Pin 20 Pin 21 Pin 22
THOS Bata 5 TMES Data 5+ TMOS clock shield —
Digital red - {link 2) Diggtal red + (link 2) cs
Andiog ground
Raturn for R, G and 8 signais
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HDMI Pin-Out

18 16 14
> © S S

<
L
I
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High Definition Multi-Media Interface

=  HDMI remains the standard for H D m I

accessing AV content from HIGH-DEFINITION MULTIMEDIA INTERFACE

multimedia devices 2 o
|

= HDMI industry growth is projected
to be more than 9% CAGR

= |nstalled base will grow to eight
billion units worldwide by 2018!
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Highlights of HDMI 2.0

= HDMI 1.4 describes most current o 1o e o
product, including 4:2:0 4096x2160p24 s
and 3840x2160p30 (UltraHD, UHD)
= HDBT does not support HDMI HEAC T RGB
= HDMI 2.0 “supports” 4:4:4 2160p60 ad oo
= Bandwidth increased from 10.2Gbps AK@30
to 18Gbps
= Supports single display MST AK@50

= Improved CEC extensions

= HDMI 2.0 is not a “firmware” upgrade for @80
almost all relevant products
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DisplayPort

O
ConnectorMap . &
= 3
= <
El
¢ L

19 17 15 13 11

\\ E%m 16| 14 12 A 10 8 6 FLELI
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DisplayPort and DP++

Native MST for extended desktop and
multi-display installations

Up to 8.1 Gbit/s per lane

— Dual lane allocation supports UltraHD
2160p resolutions

Supports RGB and YCbCr Color Space
— W/ up to 8-channels embedded audio

DisplayPort 1.1, not DP++, is
embedded in USB Type-C

2017
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CH1

CH2
CH3

—] SYNC
) (Green
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HDBaseT

2017
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HDBaseT™ Supports

Daisy Chain Architecture

/ﬂo
7 100m

I\l

Media

Ao

100m
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The Open Source 7-Layer Model

*= |n the seven-layer OSI model of computer 0S| Model
networking, the physical layer or layer 1 is the first Data Layer

Data ( Application )
Netw rk P t
and lowest layer. Piilevo
( )( Presentation )
Data Data representation
and Encryption

= The implementation of this layer is often termed
PHY.

= The physical layer consists of the basic networking
hardware transmission technologies of a network.

Session
Data Interhost communication
Transport
Seg ments End-to-End connectluns
and P.ellablllty

Host Layers

. . . PaCketS ( Path Determlnatlon )

= |tis a fundamental layer underlying the logical ; a"""’lf;a"i:'ad::ss'"g)
data structures of the higher level functions in a Frames MACand L€
network.

(Physical addressing)

e
2017
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Gigabit Ethernet Uses PAM-5

=  1000Base-T uses PAM5 encoding, where each transmitted
symbol represents one of five levels: -2, -1, 0, +1, +2

= Four levels represent two bits; the fifth level supports forward
error correction (FEC)

= As the number of levels increases, susceptibility to noise
increases proportionately

= Broadcast digital television (ATSC) 8VSB uses Pam-3, 32Mbit/s
over 6MHz channel

= 10GBase-T, 25GBase-T and 50GBase-T use a far more
demanding PAM-16 scheme
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6 dB degradation
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Pulse Amplitude Modulation 16

T
\,ﬂéz},/z, —

HDBaseT uses PAM16
symbols where each
symbol is transmitted
using one of 16 discrete,
differential voltage levels,
each representing 4 bits
of data

7
2

/>
ha
,//"'\

77
7

7

7
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Physical Layer Considerations

HEXT Measurement MEXT

*Near End Crosstalk (NEXT) @ W

* EMI Crosstalk from one pair to another pair Cross Talk

* Expressed in dB/ft or dB/1000ft WW
*Far End Crosstalk (FEXT) conerated signal > S

* Interference between two pairs measured at the
far end with respect to the interfering transmitter

*Alien Crosstalk (AXT)

* Interference caused by other cables routed close to
the cable of interest

Moisa Moise Moisa
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Example of Caté F/UTP

SPECIFICATIONS

Copper pairs surrounded by aluminum

Configuration PET foil with an outer drain wire
and jacket
Pair Count 4
Conductor Solid annealed copper
AWG (mm) 23(0.57)
Insulation CMR: Thermoplastic
CMP: FEP

Flame Retardant
Pair 1: ColorTip Light Blue, Blue
PVC JaCkEt Pair 2: ColorTip Light Orange, Orange
Pair 3: ColorTip Light Green, Green

Pair 4: ColorTip Light Brown, Brown

Insulation Colors

Solid Annealed

Separator Cross-web

Copper Conductor o
Shield Aluminum/PET with 10% overlap
Drain Wire Tinned copper

Cross-web Separator
Jacket CMR: Flame retardant (FR) PVC
CMP: FR, low smoke PVC

Thermoplastic Insulation

Characteristic Impedance

Ohms 100 £15
Tin-Coated Drain Wire Nominal Velocity of Propagation CMR: 66
% CMP: 71

Aluminum Foil Tape Shield Example — HDBaseT Certified

Superior Essex 6T-246-3A
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Non-Continuous Shielding

Segmented shield can provide protection similar to continuous shield

Air Gap Shield =
No Grounding, No Bonding

Example — HDBaseT Certified Superior Essex Category 10Gain® XP CAT 6A U/UTP
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Power Over HDBaseT - PoH

=  PoH is based on the IEEE 802.3at-2009 POE+

u 50- to 57-volt DC over four pairS _ Swhbub d-Pairs 1Gig Midsgan 4Fairs 16 FD
= 1000mA per two-pairs i sl 3[[ﬂi I I i |

. Inst(?ad of the powered devi.ce z.assuminfg wor.st-case owaso I Hi — :[ ﬁ:- air
o e e e el ot e, | =P =D T
ot exceed100W owapse J 1 ]  E—— D ]

= Backwards compatible with section 33.7.1 mandate to e Jieset]
conform to IEC 60950-1:2001 sy Em

= (Classified as a Limited Power Source (LPS), compliant

with all PoE safety requirements
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PoH Midspan

=  PoH supports midspan options

= HDBaseT Alliance chose Microsemi 4-pair detection methodology
to insert power

= DC Q imbalance can distort payload
10.41 Q

7.790Q

Monitors PTZ Dome Camera Access Control Thin Client

DC Loop Resistance = 18.20
DC Resistance Unbalance = 2.6210
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HDBaseT Lite

* Operational advantages of
HDBaseT at a lower price

— 60 meter maximum

— Supports UltraHD 2160p in
4:2:0
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HDBaseO

e 2" Generation VS2311 - 5Play™
Gen 2.0 Fiber - HDBaseT over
fiber for transmission over much
longer distances

— Can be used for single mode (SMF)
and multi-mode (MMF) solutions

— Supports MST and HDBT2.0
performance

— 600m with OM3 MM fiber / 800m
with OM4 MM fiber / 1Km / 10 Km -
standard HDBaseT 2.0 over fiber
optics

Plasma
Display
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Where A/V-over-IP Lives

Lecture

* Streaming media Capture Schuled
— | —
* Downloadable files D it s

* Social media — ) —

Radio Mic

— Understand JPEG2000, H.264, H.265, =
HTML 5, WEB RTC, etc. l ! ! l l WT._J.!:TF
on reques

— Lecture capture is an element of
teleconferencing/telepresence YouiLiL: @ n

— Consider synchronous versus
asynchronous communication needs

I
v
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The Conclusion Is The Place Where You Get Tired Of Thinking.

“The best ideas come as jokes.
Make your thinking as funny as
possible.” - David M. Ogilvy
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* “Convergence” doesn’t mean everything will be delivered over
the network!

e Digital Natives and Analog Migrants will place unexpected
demands on technology deployment

e 4K video content and BYOD pressures are driving a revolution on
connectivity design

* The best solutions for education include both wired and wireless
technologies, each optimized for a specific result

* Learning is not the same as learning to learn. Practical issues in
society today will place a premium on the student’s ability to find,
assimilate and apply information.
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A Final Thought To Take With You

“If it works, it’s obsolete” —
Marshall McLuhan
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Are there any questions about where we’ve been, or where we’re going?
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