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Today’s Agenda

IEEE Silicon Valley Technology History Committee Info:
–Tom Coughlin, IEEE-USA Immediate Past President
Recent IEEE historical Milestones
–Brian A. Berg, IEEE Volunteer
Main Event
–Dave House, ex-Intel
–Eric Dorsey, ex-Compression Labs, Inc.
–Bryan Martin, 8x8, Inc. CTO and Chairman
–Ken Pyle, Viodi (Moderator)
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IEEE Silicon Valley
Technology History Committee

Committee members:
–Tom Coughlin, Chair
–Brian A. Berg, Vice Chair
–Tom Gardner, Treasurer
–Ken Pyle, Videographer
–Francine Bellson
–Paul Wesling
–Ted Hoff
–Alan Weissberger
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IEEE Silicon Valley
Technology History Committee

Founded in 2013 
Our purpose: to hold meetings on the history of a 
broad range of technologies that were conceived, 
developed, or progressed in greater Silicon Valley
If you are interested in offering your help, contact
–Tom Coughlin: tomcoughlin@ieee.org
–Brian Berg: b.berg@ieee.org

© 2020 IEEE Silicon Valley Technology History Committee

4



Some Recent SV Tech History Events
October 10, 2019
– A Partial History of Makers in Silicon Valley
June 13, 2019
– Challenger Shuttle Disaster: Recovery of data from 

damaged tapes
October 11, 2018
– Gravitational Waves and LIGO – A Technical History
September 14, 2017
– DIALOG: The Beginning of Online Search
March 20, 2017
– The Other Women of ENIAC – Rethinking IT Innovation
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Out Next SV Tech History Event

October 8, 2020
–Lockheed’s Agena: America’s First Spy Satellite –

Looking from Above the Iron Curtain
Find out about our past and upcoming events:
–SiliconValleyHistory.com
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Transition to Brian Berg

IEEE Involvement includes:
– Region 6 History Chair
– Region 6 Milestone Coordinator
– Consultants’ Network of Silicon Valley 

Director and Past Chair
– Silicon Valley Technology History 

Committee Vice Chair
– Santa Clara Valley Section Past Chair
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IEEE Milestone Dedication (23 May 2019)
“DIALOG Online Search System, 1966”
The inspiration for proposing this Milestone was a Tech 
History Committee event on Sept. 14, 2017

Dr. Roger Summit in 1970s with
DIALOG’s “data farm                          Brian Berg (left) and Roger Summit (middle) with

Silicon Valley USPTO Director John Cabeca (2nd from left)  8
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IEEE Milestone Dedication (1 August 2019)
“Lunar Laser Ranging Experiment, 1969”
Apollo 11 crew left a retro-reflector on the moon to allow
measurement of the distance to the moon with 1.2 GW laser
Crews worked at observatories at Haleakala, Lick and McDonald
First success: Aug. 1, 1969 at Lick Observatory above San Jose
Dedication held at Lick (mid-day), followed by an evening event

9

© 2020 IEEE Silicon Valley Technology History Committee



Some Upcoming IEEE Milestones

Silicon Valley:
– Apple I, Apple II, Macintosh

(delayed from May 2020)
– Xerox ALTO Computer
– Intel 4004 Microprocessor (in

Nov. 2021, for 50th anniversary)
Wash. State; Louisiana; Pisa, Italy
– Gravitational-Wave Antenna

(delayed from June/July 2020)
Oregon
– Universal Serial Bus (USB)

10
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Video Conferencing: 
Silicon Valley’s 50+ Year History
An IEEE Silicon Valley Technology History Committee Event
July 22nd, 2020, 1:30 to 2:30 PM PDT
via video conference, of course
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Machine



Telephonoscope Concept ‐ 1879



Block Diagram of 1927 Bell 1‐Way Video, 2‐
Way Audio



AT&T’s Post‐
War Efforts to 
1978



Enter the 1970s and Silicon Valley…..Some of 
the Silicon Valley Ties to Video Conferencing

1970s – 1990s (today's discussion) 2000s (future discussion)

Ataritel
Mitsubishi

Divicom Harmonic

LSI

PictureTel
Polycom

WebEx
Cisco

Zoom

Apple
BlueJeans

Verizon

Note: Company names depicted above 
intended to show relationships.
• Some were customer‐supplier
• Some were acquisition paths
• Some were technology
• Some represent where the 

founder(s) worked prior to starting a 
particular company

Sarnoff
Intel

CLI
8x8

AT&T 2500

WebRTC
Google

jitsi8x8



Intel Inside the Computer Video Phone

Dave House – Ex‐Intel



Eric Dorsey, Ex‐CLI



Key Dates in the History 
of Video Conferencing
• 1978 – Compression Labs (CLI) is founded by Wen Chen

• 1982 – 1st video conferencing product from CLI ‐ $250K plus $1K 
per hour for leased T1 line

• 1986 – PictureTel releases product based on vector quantization 
selling for $80K

• 1988 – CLI releases Rembrandt II for $30K using TI C30 DSPs

• 1991 – CLI releases Rembrandt II/VP using VPC from IIT (8x8)

• 1992 – AT&T and CLI release 2500 Analog Videophone using 
19.2Kbps modem

• 1997 – Vtel buys CLI

• 2001 – Polycom buys PictureTel

• 2006 – Cisco introduces Telepresence product line



Compression Labs Rembrandt II/VP and AT&T 2500



Key Dates in the History of Video 
Compression
• 1988 – H.261 – 1st video standard used in video conferencing created by CCITT using the DCT and entropy encoding 

with resolution of 352x288 at 30FPS

• 1995 – H.262 – Created for MPEG2 broadcast video and DVDs. Supports both SD and HD resolutions and multiple 
frame rates.

• 1996 – H.263 ‐ Low latency codec for broadband use with resolutions similar to H.262.

• 2003 – H.264/AVC – Also known as MPEG4. Used in VC, broadcast and broadband applications. Supports 4K 
resolution and Blu Ray DVD. Has wider color gamut and color depth and supports 4x4 DCTs.

• 2013 – H.265 – Also known as HEVC. Supports up to 8K TVs and used by 4K Blu Ray players (UHD)

• 2019 – AV1 – Open Source video standard derived from VP10 work from Google. 

• 2020 – H.266 – Ratified in July 2020 – supports fractional frame rates up to 120 FPS, HDR up to 10000 nits and 
wider color gamut



Major Components of Video Compression

• Differential encoding between frames
• Break frames up into blocks and encode differences in frequency domain

• Motion Estimation
• Track motion between frames to minimize differential error

• DCT (Discrete Cosine Transform)
• Essentially a 2‐dimension FFT, flips pixels from spatial domain into frequency domain

• Entropy encoding
• Lossless encoding scheme based on Shannon’s Source Coding Theorem. The length of each 
codeword is approximately proportional to the negative logarithm of the probability of 
occurrence of that codeword.



Motion Estimation



DCT Encoding



Bryan Martin, 8x8
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Original Vision Processor chip (1990)



VCP chip which powered 
8x8 ViaTV devices (1996)
• 8x8’s first attempt to consumerize videophone 

technology – ViaTV set top box
• $499 per videophone
• Full H.324 stack (PSTN modem), use existing TV 

and telephone for picture/audio
• H.263 Annex contributions to optimize video 

quality at low bandwidths



IP‐based Videophones 
& VoIP (2000)
• 2003 ‐ Microsoft announces Live Communications 

Server would only support SIP (Session Initiation 
Protocol)

• 2‐way voice (Voice‐over‐IP) services launch with 8x8 
and Vonage based on SIP (though video was always 
supported, just not used)

• Business models move to recurring Software‐as‐a‐
Service (SaaS) as opposed to hardware sales model

• Over the last 18 years voice and video have 
continuously benefited from:
• Improved compute (move from hardware to 

software to WebRTC and public‐cloud video 
bridges)

• Improved transport (from PSTN/dialup to DSL to 
WiFi/Fiber)



jitsi.org (2006) and 
community.jitsi.org 
(2020)

• Public‐cloud has enabled 
“reservation‐less” video conferencing 
(see meet.jit.si)

• Pandemic has focused modern video 
communications on end‐to‐end 
encryption and security

• Jitsi.org – largest open source 
videoconferencing developer 
community (8x8 is Jitsi’s largest 
supporter)

• Continue to reimagine video 
collaboration needs in the new world 
of work/teach/play from anywhere



Question and Answer



From Personal 
Conferencing Work 
Group to h.323

"The 100‐plus vendors that are members of Intel Corp.'s 
desktop videoconferencing consortium last week proclaimed 
they are serious about making their bevy of budding products 
interoperate with each other and H.320‐based group 
conferencing systems." ‐ David J. Buerger, Oct. 17, 1994

Network World, Oct. 17th, 1994

H.320 H.321 H.323 H.324

Approval Date 1990 1995 1996/1998 1996

Network Narrowband Switch
ed digital ISDN

Broadband ISDN
ATMLAN

Non‐
guaranteed bandwidth

packet
switched networks

POTS,
the

analog phone
system

Video H.261  H.263 H.261  
H.263 H.261  H.263 H.261  

H.263

Audio G.711  G.722  
G.728

G.711
G.722
G.728

G.711 G.722
G.728 G.723
G.729

G.723

Multiplexing H.221 H.221 H.225.0 H.223

Control H.230 H.242 H.242
H.230 H.245

Multipoint H.231  H.243 H.231  
H.243 H.323

Data T.120 T.120 T.120 T.120

Communication  
Interface I.400

AAL  I.363
AJM I.361 PHY

I.400
TCP/IP V.34

Modem



Intel ProShare



Some 
Questions

Network Questions
• How did AT&T’s efforts inform the idea of an integrated network?
• What would have been the fate of Video Conferencing if the Internet & broadband not occurred? 

Business Questions
• Is video conferencing a product or a feature?
• What should be the priority & how do these priorities change with market (e.g business, consumer, 
etc.)?
• Video resolution? 
• Refresh rate? 
• Display size? 
• Mobility? 
• Form‐factor? 
• Ease‐of‐use? 
• Comfort? 
• Audio crispness? 
• Audio latency? 
• Ability to share environment (e.g. be able to white board)?
• Ability of video conferencing to adapt to the user environment (stand, sit, move‐around, etc)?
• Security? 
• Integrate other senses (touch, smell, immersion, in general)

• What sort of cultural barriers remain (e.g. people like to travel, particularly when others are 
paying for it)?

• Open‐source, standards, & interoperability – How do these play out in the long‐term? 
• From an end‐customer perspective?
• From an industry perspective



And more questions regarding technology

• Compression 
• Many different compression approaches ‐ some of the more recent efforts, 
h.265, VP9, AV1, VVC and MPEG‐5 Part 1, MPEG‐5, Part2 (LCEVC) – does this 
hinder interoperability?

• Not certain what other conferencing systems use, but it seems like AV1 
has some latency advantages and low‐royalty costs

• What is the future role of WebRTC – will is require Apple to tip it over the 
edge?

• Displays and cameras – what should we expect?
• Audio is often overlooked – what are the speakers' thoughts on what 
is still needed with regards to audio?



Some References
• https://www.thevintagenews.com/2016/03/17/pantelegraph‐first‐machine‐transmit‐pictures‐electronically‐considered‐precursor‐modern‐day‐fax‐

machine/

• AT&T began working on the “problem of telephotography in 1918” http://archiv.ub.uni‐
heidelberg.de/artdok/2016/1/Mills_The_audiovisual_telephone_2012.pdf

• Treasure trove of AT&T video archives https://techchannel.att.com/

• History of AT&T's picture phone https://ethw.org/Picturephone

• Intel's ProShare circa July, 1994

• VSee – Interesting perspective, particularly about the idea of the importance of the network effect for widespread video conferencing 
adoption https://vsee.com/blog/video‐conferencing‐the‐first‐100‐years/

• https://www.avinteractive.com/features/technology/av‐at‐40‐video‐conferencing‐07‐06‐2012/
• Tim Duffy, formerly of PictureTel “The adoption of video conferencing is not a technology issue – it’s a perceived value issue. If Skype users had to pay for video, the usage 

would collapse.” Duffy added: “In my view, the future is clearly in the personal space. Combined unified communications (UC) clients supporting audio, video and web 
collaboration will replace hardware units, and everyone will want it for free.”

• SMPTE Conference ‐ The Origins of Audio and Video Compression: Some Pale Gleams from the Past ‐
https://ieeexplore.ieee.org/document/7269369

• https://www.vyopta.com/blog/video‐conferencing/brief‐history‐video‐conferencing/

• AT&T/CLI Analog Phone Line Chip Standard 
https://books.google.com/books?id=ShQEAAAAMBAJ&pg=PA41&lpg=PA41&dq=when+was+compression+labs+incorporated+formed&source=bl&ots
=KpuIDa9gQk&sig=ACfU3U31SaSsJkXNahXjIPrpTIPTS3DvOA&hl=en&sa=X&ved=2ahUKEwjDj6q‐
_PrpAhUxJzQIHcl2DWs4ChDoATACegQIBRAB#v=onepage&q=when%20was%20compression%20labs%20incorporated%20formed&f=false

• https://www.packetizer.com/ipmc/history‐of‐videoconferencing/
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