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From the President
William T. Hayes, President, IEEE Broadcast Society

Greetings BTS
members!
There are a number of challenges associated with being
the President of the
IEEE Broadcast Technology Society. One
of the most demanding is the commitment of time it takes.
Over the last few months, I have been
stretched pretty thin. Not all of this is
the result of BTS work. When I was
planning the first half of 2009 I expected that the DTV conversion in the
United States would be completed and
Iowa Public Television (my day job)
would have a few less major on-going
projects associated with the analog
shutoff and reconfiguring of our facilities. That is not how things have worked
out and as a result I have been pulled
in a number of different directions. I

have had to divide my time among a lot
more projects and commitments than
I thought I would. Be that as it may,
I have still been able to participate in
a number of BTS events and projects
during the last quarter.
As of this writing, I have just returned
from the IEEE BTS 2009 Broadband Multimedia Symposium and Broadcasting
held 13–15 May in Bilbao, Spain. This is
the fourth year for the BMSB and each
year the event has grown. Despite a challenging economy and concern over the
H1N1 flu virus, this year was no exception. In addition to considerable growth,
this year’s BMSB had a number of firsts
associated with it. Having this event in
Bilbao marked the first time that BTS has
presented a full symposium anywhere
but the United States and based on the
success it will not be the last time. Next
year’s BMSB will be held 24–26 March
continued on page 2
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Due to the current workload of
some of our regular contributors,
they have not had
the time to prepare articles for
this issue. Never
the less it still
contains a great deal of news and
important information concerning
your society.
NAB 2009 is now history but once
again the BTS presented a highly
successful and well attended tutorial
“The ATSC Mobile DTV Candidate

SAVE THE DATE

Standard”. Our thanks go to Junior
Past President Tom Gurley for all the
hard work in putting it together.
Likewise the recently concluded
IEEE International Symposium on
Broadband Multimedia and Broadcasting held May 13–15 in Bilbao,
Spain was also very successful. Despite the economy and concerns
about H1N1 flu virus the Symposium continued to have an increase
in attendance. Our thanks and congratulations go to the Symposium
Co-Chair Dr. Pablo Angueira and Dr.
Ulrich Reimers
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BTS Japan Chapter Activity Report. . 17
Ottawa Joint Chapter Report . . . . . . . 18
BTS Wuhan Chapter Report. . . . . . . . 19
Students Build a high-def Trailer. . . . 20
Fessenden – The Next Chapter . . . . . 22
Two-way Real-time Communications
System. . . . . . . . . . . . . . . . . . . . . . . . . 28

From the President continued from page 1
2010 in Shanghai, China. The team that
put together the 2009 program was led
by Dr. Pablo Angueira of the University
of the Basque Country in Spain and Dr.
Ulrich Reimers of Braunschweig Technical University of Germany. The program
was excellent, the facilities were marvelous and the town of Bilbao was an extraordinary place to be. In this Newsletter, please see Pablo’s excellent article in
which he provides a detailed Symposium
report accompanied by photographs of
the various activities.
Another first that was associated with
the event was BTS’ first formal meeting of its GOLD committee. For those
of you unfamiliar with this IEEE program, GOLD is an acronym that stands
for Graduates Of the Last Decade. Its
focus is on helping young engineers as
they leave their academic studies and
move into the work force. This is a fairly new committee for BTS and I had the
honor of appointing Heidi Himmanen
from the University of Turku, Finland
as our first GOLD activities chair. It was
very exciting for me to attend this event
and see such a large a number of young
people in attendance. As I had the opportunity to speak with many of the attendees at the meeting, it occurred to
me that the BTS membership in general
has an opportunity to take part in this
program. Certainly we can share the
technical knowledge that many of us
have acquired over the course of our
careers. However, I found most of these

Newsletter Deadlines
The BTS Newsletter welcomes contributions from every member. Please forward
materials you would like included to the
editor at wmeintel@computer.org. Here
are our deadlines for upcoming issues:
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people very confident in their technical knowledge but perhaps more challenged by the daunting task of moving
into the workforce. I think this is a great
opportunity for us to share life experiences. I was in a conversation with a
small group who were most interested
in what I looked for as a manager when
hiring technical people. As I explained,
that in addition to technical knowledge,
I also look for interpersonal communication traits and people skills. They
began to see that having a balance of
technical and social skills is critical to
success and that the latter set of skills
may vary depending on the professional disciplines and managerial positions

of the people that they were interacting with. Many of us have gone through
those awkward interactions in the workplace when our technical knowledge
didn’t provide us with the proper tools
to answer the questions posed. As our
BTS GOLD program rolls out, I would
encourage you to look for opportunities
to help the next generation of engineers
become as successful as they can be. If
you would like to participate in GOLD
program, please contact Heidi Himmanen
at heidi.himmanen@utu.fi
Bill Hayes
President
hayes@ipt.org

From the Editor continued from page 1
Half way through 2009 and we are
just getting started as preparations are
well underway for a BTS tutorial on Audio Technology: Coding and Concatenation, Loudness and Lip Sync at IBC2009
in Amsterdam 10–15 September 2009
followed by our 59th annual IEEE Fall
Broadcast Symposium in Alexandria VA
14–16 October 2009. If you have the opportunity to attend either of these events
I highly encourage you to do so.
In addition to the tutorials and symposiums, BTS is also in the process of
launching a distinguished lecturer program. The program is being chaired
by Dr. Richard Chernock and you can

read more about Dr. Chernock and the
program in this issue.
Meanwhile the DTV transition in the
United States has occurred. On June
12th approximately 1,800 full power
analog stations ceased operations although many low power analog stations
remain operational for the foreseeable
future. This transition was initially supposed to have happened in February
2009 but due to concerns that neither
the public nor some of the stations
would be ready it was delayed. More
than half a century of analog television
continued on page 12
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BTS at NAB 2009 Show
The 2009 NAB Show was held from
18–23 April 2009 in Las Vegas, Nevada,
USA. This is the world’s largest electronic media show covering filmed
entertainment and the development,
management and delivery of content
across all mediums.
The IEEE BTS participated at the event
again this year by staffing an information
booth in the exhibition hall, where visitors could meet with the IEEE BTS staff,
AdCom members and volunteers to receive information about the IEEE membership benefits and BTS educational
services. The Society thanks Kathy Colabaugh, BTS Senior Administrator, for her
many long hours in making all the arrangements for the BTS representation at
this event and for working with the BTS

member volunteers who assisted her in
staffing the BTS Information Booth. We
especially thank BTS member Valentino
Trainotti who volunteered many hours
during the show staffing the booth and
meeting with visitors interested in learning about the IEEE BTS.
The IEEE BTS also participated in
NAB by presenting a Technology Tutorial during the NAB Broadcast Engineering conference. As in past years,
this year’s tutorial was chaired by Tom
Gurley, BTS Junior Past President, and
was open to all registrants of the NAB
Broadcast Engineering Conference. The
tutorial presented this year was “The
ATSC Mobile DTV Candidate Standard.”
Approximately 150 persons were in attendance. A CD with a compilation of

the tutorial presentations, was given to
each attendee. BTS thanks Tom Gurley
and his team of tutorial presenters for
their many hours of hard work and effort in planning and presenting another
highly successful tutorial.
NAB research has shown that exhibitors generate more than $50 billion in
sales as a direct result of the NAB Show
each year. Preliminary attendance figures for this year’s NAB Show reported
over 83,000 attendees which included over 23,000 international attendees
and over 1200 news media attendees.
The NAB Show for 2010 has scheduled its conference 10–15 April 2010
with exhibits open 12–15 April 2010 in
Las Vegas, Nevada, USA. For more information, visit www.nabshow.com.

IEEE 2009 BTS Broadband Multimedia Systems
and Broadcasting Symposium (BMSB09)
Exceeds All Expectations
By Pablo Angueira (BMSB 2009 Co-Chair)

The 2009 IEEE Broadband Multimedia
Systems and Broadcasting Symposium
was held in Bilbao, Spain from 13–15
May (http://www.ieee-bmsb2009.org).
Following the success of previous
editions, this years’ symposium has exceeded all prior years’ statistics, including the number of submitted papers,
registrants and countries attending the
event. With a short history (this year is
the fourth of the series), this symposium has become a reference for sharing advances in the field of multimedia
broadcasting.

Technical Program
Excellence
Doctors Amaia Arrinda, Yiyan Wu and
Demin Wang have provided extraordinary work on the Technical Program
Committee. The numbers are outstanding: the TPC was formed by 63 people
from 19 countries and regions (representing Industries, Universities, Research
Institutions, Standard bodies, and
Broadcasters). This edition has doubled

www.ieee.org/bts

the number of abstracts received in previous events. A total of 199 abstracts
were received and after a thorough
evaluation process (rejection rate of
40%), a total of 68 oral presentations
and 40 posters were accepted. As an
indication of the process, it is worth
mentioning that all the papers have
been reviewed by at least three different experts.
The papers presented have come
from 29 countries including China
(3), India (4), Iran (1), Israel (1), Japan
(1), Korea (14), Singapore (1), Taiwan
(4), Turkey (1), United Arab Emirate
(1). Austria (1), Belgium (2), Croatia (1),
France (3), Finland (10), Germany (11),
Ireland (3), Italy (4), Portugal (1), Spain
(24), Sweden (1), Switzerland (1), UK
(5), Canada (4), Mexico (1), USA (10),
Brazil (4), Morocco (1), and Australia (1).
The conference paid special attention to fostering the interchange of
ideas between industry and academia.
Bilbao has provided a great opportunity
to share views between universities and
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companies, with the submissions of papers from industry and academia close
to the 50% from each.

The Sessions
A total of 164 persons registered for
the conference. A large majority attended the plenary sessions. The parallel sessions have surpassed the most
optimistic expectations of the organization, and during several sessions the
number of empty seats tended to zero.
Dr. Carmelo Garitaonaindia VicePresident of the University of the Basque
Country (UPV/EHU), an institution with
46,000 students and close to 9,000 staff,
gave the opening welcome speech. Dr.
Garitaonaindia welcomed the symposium attendees to Bilbao and wished
successful work days. His talk was
followed by introductory remarks by
Bill Hayes (BTS President) who encouraged the plenary session audience
to become involved in the IEEE BTS
through technical volunteering activities. After the welcome salutations, the
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first day plenary session was opened with
a talk on DVB second generation systems
from Prof. Dr. Reimers (conference CoChair) and outlined the work in progress
around the world on DVB standards.
The second day plenary was a panel
discussion on multimedia standards
throughout the world. This panel was
participated by Dr. Yiyan Wu (Canada),
Dr. Shuji Hirakawa (Japan), Dr. Wenjung
Zhang (China) and Dr. Reimers (Germany). After a brief exposition from the
panelists an interesting discussion on
the future of broadcast and multimedia
systems took place, enriched by questions from the audience.
It should not be forgotten that this
plenary also included a small but distinguished ceremony to honor the BTS
BMSB 2008 best paper award and the
Scott Helt Award for the best paper published on the Transactions on Broadcasting during 2007. The winners of the BTS
BMSB 2008 award were John Harris and
Mike Needham from Motorola (USA).
The Scott Helt Award was received
by Prof. Reimers on behalf of Michael
Kornfeld and Gunther May (Germany).
On Friday 15 May, the plenary session was dedicated to quality aspects
of multimedia broadcasting. Dr. Nikil
Jayant (USA) and Dr. Heidi Himmanen
(Finland) pictured an overview of some
of the relevant quality of service challenges associated to video coding and
multimedia delivery.

It would be too long for an article like this one to go reviewing the
interesting aspects of all the parallel
and poster sessions of the symposium. The feedback that organizers
received from speakers and attendees
has been more than positive. The interest and technical level excellence
shown by authors, session chairs and
attendees has been the key to success. I would like to extend our gratitude to all of them.

Gold Member Event
After the last session of the conference, on Friday afternoon, 15 May,
Heidi Himmanen led a kick off meeting of the BTS GOLD member program. The aim of this reception was
to introduce GOLD member activities
to the BTS BMSB09 audience. The
objective of this program is to create
an understanding of what kind of services BTS could offer its members
and provide additional opportunities
for volunteering to the younger membership of our society. This presentation was followed by a Cocktail
reception and a showing of a video
Gold around the World (http://www.
goldaroundtheworld.com).

Time to Relax
The social program of the conference
started on Thursday evening with a
tour along the bank of the Nervion

The conference was opened with a traditional basque welcome
dance named Aurresku, This dance is meant as a sign of welcome
and respect to attendees of any event
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River, which has become an open
museum of architecture with buildings
designed by famous international architects. Attendees were able to walk from
the Conference Congress and Concert
Hall to the Bilbao Guggenheim museum (http://www.guggenheim-bilbao.
es). At the museum the visit continued,
giving the attendees an opportunity to
admire (or at least discuss) controversial pieces of modern art.
After the visit, the attendees were invited to a cocktail reception followed by
a Gala Diner at the Bilbaina Club. The
Bilbaina is an emblematic club founded by the Bilbao high society at the
beginning of the 20th Century, as an entertainment place. It was built on the
model of the English clubs of that time.
Its social building, situated in the centre
of Bilbao, emphasizes a rich cultural and
social heritage. The dinner provided a
unique opportunity to strengthen links
among conference attendees on a relaxed atmosphere and also to thank the
conference sponsors ADIVIC, DOMINION, EUSKALTEL and EUSKOIKER.
Next year’s conference Chair, Dr.
Wenjung Zhang, presented a video
describing a variety of interesting data
about the city of Shanghai, The Shanghai Jiaotong University will host of the
conference and be the venue where
the event will be held. The attendees
received the invitation from Wenjung
Zhang with enthusiasm.

The attendees had the opportunity to evaluate the ADIVIC products
(conference sponsor) at the stand close to the Plenary Room
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Credits
Many people have been involved in
the various aspects of organizing this
conference. I extend my thanks to
Prof. Reimers, conference Co-Chair
and Kathy Colabaugh (BTS Senior
Administrator) for all of their assistance. I would also like to give a special thank you to the BTS AdCom
under the leadership of Bill Hayes for
their support in holding this event in

Europe in 2009. The already mentioned TPC chairs Amaia Arrinda,
Yiyan Wu and Demin Wang have produced an outstanding, high quality
technical program.
Finally, last but not least, I would
like to take this opportunity to thank all
the team members from the UPV/EHU
Department of Electronics and Telecommunications (http://www.ehu.es).
The dedication of Professors, PhD and

Master students during the last nine
months was extraordinary. In addition
their personal involvement with attendees and conference activities during the
symposium has been superb. The work
and enthusiasm of all of them has been
a simple and precious recipe for planning and conducting a highly successful conference. It has been a pleasure
to work with you all … see you again
in Shanghai!

Attendees listen to one of the plenary speakers at
the opening session

Conference Chairs Pablo Angueira and Ulrich Reimers
at the Opening Plenary

Mr. Mahmoud Hashemi from Iran presenting his paper at one
of the parallel sessions

The coffee breaks provided a great opportunity to
interchange ideas

Attendees from Spain, Korea and Ireland take a break
between sessions at the conference hall

Peter Siebert (new Director of the DVB Project Office) talks to
Bill Hayes at one of the coffee breaks

www.ieee.org/bts
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Attendees kept up with their day jobs, during coffee breaks

General view of the poster session

Professor Muntean talks to Professor Coria (Mexico)

Soon Up Huang, Sang Yin Lee and Yujun Won
at the poster session

Demin Wang (on right) meets authors during the Poster Session

Amaia Arrinda (center) and colleagues

Attendees listen to explanations at the guided tour on the
outside of the Guggenheim Museum building

A group of attendees gather to tour the Guggenheim Museum
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Colleagues from Germany (Felix Schad, Herman Lipfter
and Lomar Torsten) enjoy a wine at the Reception before
the Gala Dinner

Yung-Woo Suh, Xianbin Wang, Jongbin Park, Cristina
Muntean, Yiling Xu and Associate Editor Gabriel-Miro
Muntean at the Gala Dinner

Everyone enjoyed the cocktail party (and the
Spanish wines)

Peter Unger and Anne enjoy the Basque
hospitality

The Gala Dinner was well attended, fun and delicious!

www.ieee.org/bts
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Representatives from sponsor company Dominion at the
Gala Diner: Carlos Fernandez (left) chats with and
Diana Zabala (right) and David de la Vega (right)

Attendees of the Gala Dinner found the Shanghai
video entertaining

Amaia Arrinda and Ulrich Reimers with the Scot Helt
Award plaque

Best paper Award: Fred Kitson, CVP, Applied Research &
Technology Center (ARTC), Motorola Bill Hayes, President of
the IEEE Broadcast Technology Society John Harris,
Distinguished Member of Technical Staff, Home & Networks
Mobility, Motorola Mike Needham, Distinguished Member of
Technical Staff, ARTC, Motorola

The plenary session on digital multimedia standards around
the world raised great interest

Dr. Shuji Hirakawa giving his presentation on
Japanese multimedia standards
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Dr. Wenjun Zhang explained the current situation of
multimedia standards in China

The panel on Multimedia Standards around
the World

Heidi Himmanen at the Plenary Session on Quality
Issues in Multimedia Systems

Dr. Nikil Jayant at the plenary session gave a talk on Quality
of Service and Video Coding

The parallel sessions were
well attended

BMSB luncheons were a fun place for Networking, due in
part to the delicious Spanish wines

www.ieee.org/bts
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Our Korean contingent enjoys lunch together

Pablo Angueira, Igor Olaizaola, Gorka Marcos and Josu Bilbao
chat during one of the coffee breaks

On Wed 15th, the conference opening day, the
local club Athletic de Bilbao played in the football
Spanish Cup finals against Barcelona F.C. All the city
was supporting the team

The Organizing Team (Kathy Colabaugh also in the picture behind the camera)

10

IEEE Broadcast Technology Society Newsletter

Summer 2009

IEEE EUROCON 2009 Conference Report
By Dmitry Tkachenko, Russia, Co-Chair Broadcast and Consumer Systems Track

The EUROCON 2009 conference was
held on 18–23 May 2009 in St.
Petersburg, Russia. EUROCON is a key
conference of IEEE Region 8. It has a
long history with the first EUROCON
held in 1971 in Lausanne, Switzerland.
After a 12 year break, a newly modernized biannual EUROCON began again
in 2001. Since then, this event has
been held on the following dates at
these locations:
EUROCON 2001–July 2001, Bratislava, Slovakia,
EUROCON 2003–September 2003,
Ljubljana, Slovenia,
EUROCON 2005–November 2005,
Belgrade, Serbia & Montenegro,
EUROCON 2007–September 2007,
Warsaw, Poland.
The most recent EUROCON 2009
took place in St. Petersburg, Russia on
18–23 May 2009. This year, the conference was devoted to the 150th anniversary of Alexander Popov, the famous
Russian scientist and engineer who

made the first public demonstration of
a radio signal transmission and reception on 7 May 1895. The main conference venue was held at Saint Petersburg Electrotechnical University “LETI”
where Alexander Popov was the first
elected Director. A second conference
venue was at A. S. Popov Central Museum of Communications and the third
venue was at St. Petersburg University
of Communications.
The conference opened on Monday
18 May with a plenary session in LETI.
During the second half of the day an
IEEE Milestone Plaque was presented at
the Central Museum of Communications
in recognition of pioneering con tribution of Russian scientist P.L. Shilling
which he made to practical telegraphy
from 1828 to 1837 when Shilling developed an electromagnetic telegraph
which provided the capability for sending both letters and digits.
Technical topics for the conference
were represented by 17 Technical

IEEE Communications Society President Doug Zuckerman
and Vice-Chair of the IEEE Russia Northwest Section
Alexander Mikerov speak at the opening of IEEE milestone
in the Central Museum of Communications near P. Shilling’s
portrait and his original telegraph equipment

IEEE Milestone Plaque

Opening of EUROCON 2009 plenary session

www.ieee.org/bts

Program Committee (TPC) tracks, 3 Special Sessions and 3 Poster sessions. More
than 540 papers were submitted to the
conference. In accordance with the
evaluations and recommendations by
more than 150 reviewers the Technical
Program Committee selected 471 papers for presentation and publication.
The topics of the conference covered
a wide range of IEEE technical fields.
For example, besides TPC-11 which was
the Broadcast and Consumer Systems
track, there were topics related tracks
and sessions such as TPC-16 Communications, TPC-17 Networking, etc.
EUROCON 2009 also hosted an
ex tensive social program including a
visit to A. S. Popov Central Museum of
Com munications, an opening reception and various local tours such as St.
Petersburg bus sightseeing, a visit to the
Hermitage museum, etc. The attendees
had many opportunities to meet and
talk with colleagues plus enjoy the historic beauty of St. Petersburg.

Reception in the Central Museum of Communications
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From the Editor continued from page 2
service has faded into history with the
beginning of summer.
Although some reception problems
were experienced they were not as severe as expected; however, as I write this
column we are hearing about problems
with indoor reception for stations operating on VHF channels in a number of
markets. This is because of a substantial
effort over the past few months to educate the public about the transition and
the steps that they need to take to be
prepared. In addition, a significant number of stations were allowed to terminate their analog service early. The early
terminations have allowed for some of
the problems to be better understood
and hopefully dealt with before the entire country made the transition.
The reception problems that occurred have a number of different causes
as illustrated in the following examples.
There is the case that has already come
up where a station is operating its DTV
on a VHF channel in a market that has
never had a VHF station and all the
other DTV stations in the market are
UHF. In this case the problem is just
a receive antenna issue that can be
solved by the installation of VHF antennas. However, the problem could have
been avoided by better planning and
it now becomes not only a reception

problem but a public relations problem
for the station.
Another problem that we have heard
about is in an area where the use of
amplifiers is common. In this case a
high VHF DTV station was being interfered with by the first harmonic of
a nearby FM station that we believe
was being generated within the broadband amplifier feeding the TV receiver.
Again this problem can probably be resolved by placing a FM trap in front of
the amplifier. However, this case raises
a question as to whether modern DTV
receivers have built in FM traps as did
many analog receivers since this could
be a potential problem even if an amplifier was not being used.
One final example where reception
problems existed is the situation where
the DTV facility is at a different location
than the analog. Such a case occurred
in a test market that made an early transition last September and actually was
one of the reasons that prompted the
transition delay. In that situation the
DTV facility was actually much closer to
the community that it was supposed to
serve than its analog. However, a number of viewers in an adjacent market
had become accustomed to watching
the analog and when the analog was
shut off a significant number of com-

plaints were registered. Such cases are
of course more difficult to solve.
In an attempt to provide some potential solutions, the Federal Communications Commission has taken two
actions. The first was to implement
regulations that will permit the use of
distributed transmission systems (DTS)
and second to allow stations to apply
for translator channels to fill in lost
service. The shortcoming of these solutions is the cost of implementation and
the lack of spectrum in the case of the
translator solution.
For those not familiar with DTS, it
is a single frequency network system.
It can be as simple as an on channel
repeater or a more complicated synchronized system that takes advantage
of the DTV receiver’s ability to deal
with the intentionally produced multipath. A simple on channel repeater will
likely work well in areas where terrain
shielding or the use of a directional antenna can be employed to mitigate the
intentionally produced multipath.
Stay tuned for more on this subject
after we have collected more information about the results and lessons
learned from the DTV transition.
Bill Meintel
Editor
wmeintel@computer.org

It’s AdCom Nominations Time Again
By Tom Gurley, Chair, BTS Nominations & Appointments Committee

The IEEE Broadcast Technology Society
is seeking nominees for the Administrative Committee (AdCom) election this
Fall. Any BTS member in good standing
is eligible to stand for election to the
AdCom. Elected officers will begin their
three-year term on 01 January 2010.
The AdCom is the governing body
of the Society, which administers all of
the Society’s affairs. There are 15 atlarge members, elected by ballot of the
full BTS membership. Five of the seats
are open to election each year. The AdCom meets at least two, but no more
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than four, times a year. Members are
expected to attend at least one out of
four consecutive meetings to remain in
good standing.
If you are interested in contributing to the governance of our Society,
please nominate yourself, or nominate
someone else whom you feel will help
us to progress and to serve our members better. We especially encourage our
younger members, in the early stages of
their careers, and those working in new
media technologies to become more involved in the Society.
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To submit a nomination for yourself
or on behalf of someone else, or to get
more information, please contact me by
e-mail at tgurley@ieee.org. All nominations should be accompanied by a brief
biographical sketch that includes current
and past responsibilities; memberships
and offices held; education, certifications,
and other credentials; and publications,
patents, and other achievements we
should consider. Nominees must confirm
their willingness to stand for election.
We must receive your nominations by
15 August 2009.
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Dr. Richard Chernock
Chair BTS Distinguished Lecturer Program
A BTS Member Profile
By Ted Kuligowski, BTS Newsletter Staff

Do you need an expert speaker on a
technical subject of interest to your BTS
Chapter or a local community event?
Just contact Richard Chernock who will
be glad to discuss your requirements
and arrange, as appropriate, a BTS Distinguished Lecturer (DL) to speak at
your event.
Likewise if you are interested in serving as a BTS DL or would like to nominate a colleague as a DL, contact Richard
Chernock who will provide you with
information about the BTS DL Program
and nomination form.
In this article, the BTS is pleased to
introduce our readers to Dr. Richard
Chernock who is uniquely qualified and
experienced to lead the BTS DL Program and Committee.

Explaining the Future
of Technology
Rich enjoys explaining to people what
technology is coming in the future,
how it works and what it means to
their businesses and its implications.
He gives a technology presentation
on the average of one a month to technical meetings for organizations including the SBE, SMPTE, SCTE, IEEE BTS
Princeton Chapter, BTS Symposiums,
etc. In large part, Rich and other persons presenting technical talks are
recognized by their peers as experts
in their field who are reaching out to
teach others about their expertise
During the past 12 years, Rich has given a technical presentation at the annual
NAB Engineering Conference and Show.
This year he was also a presenter at the
IEEE-BTS Technology Tutorial “The
ATSC Mobile DTV Candidate Standard,”
offered as part of the 2009 NAB Broadcast Engineering Conference.
Rich also enjoys writing technical
papers. He has produced over 50 papers and also co-authored the book
“Data Broadcasting: Understanding the
ATSC Data Broadcast Standard” published by McGraw Hill.

www.ieee.org/bts

Dr. Richard Chernock
In the background are some of his
home built guitar amps

A New Englander
All His Life
Rich grew up in Hartford, Connecticut
where his father worked in materials
engineering. He became interested in
technology and science through his
father’s work and out of curiosity how
things worked. Rich found science and
math came easy to him and it made
logical sense. He earned his B.S. in
Materials Engineering in 1973 at Brown
University. He then went on to MIT
where he earned his M.S., and in 1981
his ScD. in Materials Engineering specializing in Nuclear Materials.
Richard Chernock now has 15 years
of experience in digital television and
broadcast industry technology and a
prior 13 years in the research and development of advanced electronics materials. Throughout his current career,
he has been involved with investigating
and defining the systems, architectures,
and standards that drive the evolution
of the digital broadcast industry.

First Career at IBM
After completing his academic studies,
Rich spent 13 years at IBM where he
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started working in the materials failure
laboratory where he researched advanced materials for the newest mainframe computers. He looked at
advanced ceramics, the interconnections and processing to find out why
chips go bad. In effect he performed
detailed analysis at the atomic level.
During the 1980’s IBM had an internal digital network being developed during the early days of Internet. It could
handle text but not graphics. He initiated
and co-developed an image acquisition
and database system designed for laboratory applications as a method of replacing film for recording image data from
electron microscopes. Rich then became
interested and turned his focus on multimedia and related DTV technologies. His
manager, knowing Rich’s DTV interests,
nominated him to serve on the prestigious, high level IBM Senior Technology
Council as part of a DTV study group
which was tasked to recommend to
IBM where it should go with future digital television initiatives. He worked on
Broadband Architecture Development,
Digital Data Broadcast Architecture, DTV
data broadcast and interactive television.

Next Career at
Triveni Digital
In 2002, Rich decided to join Triveni
Digital whose core business is DTV.
He started out as Product Manager for
PSIP and stream monitoring products
and has advanced through the ranks
to his current position as Chief Technology Officer.
His current position as CTO is multifaceted with the key role of figuring
out where the company should go
with technology. A company’s operational management usually can figure
out for the next six months where the
customer needs market and the industry is going. The challenge for a CTO is
to answer the question – “How do you
start planning beyond six months?”
Where is technology going? Where
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does the company put its emphasis
when new things emerge and are
ready to become products in the market? The CTO is involved with patents,
intellectual property protection and
strategic alliances where each company benefits from interaction. Rich is
carrying out broad CTO responsibilities for the future directions of Triveni
products, especially with regards to
emerging markets (for example ATSC
Mobile, IPTV, and Digital Cable Buildouts). His major focus is on developing
new partnerships aimed at creating industry leading solutions.

Participation in
Standards Activities
Throughout any future technology
planning process, standards play a
critical role for a CTO to figure out
where they are taking industry. During
his work at IBM and continuing on at
Triveni, Rich has been and currently is
an active participant in ATSC and SCTE
standards subcommittees. He is Vicechair of ATSC TSG (Technology Standards Group) and leader of numerous
ad hoc groups tasked with the revision
of or creation of ATSC standards. Rich
is actively leading ATSC TSG subgroups concerning the management
layer for ATSC Mobile and Non-RealTime services for digital broadcast.

Joining the IEEE
and BTS
During his career, Rich never got around
to joining the IEEE since he was focused
on a lot of other things. Four years ago
when he was invited to give a talk at the

BTS Fall Broadcast Symposium, he
became interested in the IEEE and joined
the BTS. Last year during the BTS Symposium, Rich learned that the Society
was interested in having someone set up
a Distinguished Lecturer program. He
volunteered and was appointed by the
President as Chair of the BTS Distinguished Lecturer Committee. Since then,
Rich has moved ahead rapidly designing
and implementing a new BTS DL program. In January 2009 he presented a
detailed DL program plan and nomination form to the BTS AdCom which was
ratified. On 6 March 2009, Rich sent out
an email to the BTS AdCom, Chapter
and Publications committee members
inviting nominations. To date he has four
outstanding speaker nominations. His
goal is to have 9 seats filled in the near
future. The nominations will be reviewed
and then forwarded to the BTS AdCom
for approval. If you are interested in
learning more about requesting a DL
speaker or participating in the DL program, contact Richard Chernock at
rchernock@TriveniDigital.com.

Guitars, Tube Amps,
Drums and Other Interests
Back in high school, Rich took lessons
in classical guitar – played classical &
rock for a while (no groups, just for
fun). He also played the drums. When
Rich’s son turned 16, he was interested
in learning the guitar. Rich bought
him one and then realized that he still
really enjoyed playing and went back
down that path himself. Rich next
thought it would be interesting to
build a guitar – and did a lot of

research on the Internet. He built a
guitar that actually worked. Rich said
“I realized that I really enjoyed doing
the build – found it relaxing and discovered that it taught me patience
(everything that I rushed had to be
redone, so I learned to slow down and
think).” Since then he has made about
15 guitars of various types.
In the midst of his guitar building
hobby, Rich became interested in tube
guitar amps. He picked up a small
Magnatone amp at a yard sale for $3.00
which he refurbished into a working
condition. This led him to start building guitar amps – again with a bunch
of research on the Internet. Rich became hooked on building guitar amps
with different types of sounds and
power levels.
In addition he built a drum set and
Theremin. Rich said “Sometimes I think
I spend more time building than playing – but I do both. There’s something
quite satisfying about playing through
a chain of instruments that have been
home built.
The music/instrument kick has been
his main hobby area but he has interests
in many other areas including woodworking and building other forms of unusual
electronic gadgets. When the weather is
appropriate, Rich enjoys kayaking.

Leading the BTS
DL Program
The BTS thanks Richard Chernock for
assuming duties as Chair of the BTS
Distinguished Lecturer Program and
looks forward to an active and successful program under his leadership.

BTS Chapter Argentina Report
By Valentino Trainotti, Chair

On Tuesday and Wednesday 10–11
March 2009, the IEEE BTS Argentina
Chapter presented the first BT01 Seminar of 2009 at the IEEE CICOMRA
Cordoba 744 18 Buenos Aires. The
seminar was titled “Totally Optical
Telecommunication and Broadcast
Networks, New Technologies”. It was
a two day event packed full of infor-
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mation including history, topology,
architecture, Design, Standards, protocols, Equipment description and Measurement requirements.
On Monday and Tuesday 6–7 April
2009, the IEEE BTS Argentina Chapter
presented the second BT02 at the IEEE
CICOMRA Cordoba 744 18 Buenos Aires. This Seminar was titled “Access

IEEE Broadcast Technology Society Newsletter

and Ethernet Transport”. The Seminar
described packet techniques and how
they can be transported efficiently with
video quality. Actual Technologies were
discussed and how to obtain and verify
efficiency parameters. Other topics included Network Architecture change
from circuit to packets, wire access,
planning new network concepts MAN
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Valentino Trainotti (left) and Eng. Schmidberg at the seminar

and MEN, characteristics and identification of service and traffic, ethernet
transport in a public large network
levels, MPLS ethernet transport, monitoring and OAM protocols, standards
ITU-T, quality measurements, standards
and IPTV operation on Ethernet.
The presentations for both seminars were given by Engineer Eduardo
Schmidberg. Eng. Schmidberg’s background includs includes Communcation Professor, Engineering Faculty at
University of Buenos Aires (UBA), Telecommunication Postgraduate Professor
at ITBA, Chairman of Clevertec Engineering and Ex. Chairman of Velocom
Engineering and Telcom Argentina.
Eng. Schmidberg has made several
informative presentations to the IEEE
Argentina Section.

BTS Beijing Chapter Report
By Jian Song, Chair

The Expert Workshop and demonstration of the MING-T project was held
in Tsinghua University, Beijing, China
on 24 March 2009. It was sponsored
by the IEEE BTS Beijing Chapter. Prof.
Jian Song, Project Leader at Tsinghua
University, and Chair of the BTS
Beijing Chapter hosted the meeting.
Approximately 40 people from academia and industry attended the full
day event. They came from:
• MING-T partners: representatives
from University of Hamburg, University of Goettingen, Enensys,
Nokia Siemens Networks, Tsinghua
University, Beijing University of Post
and Telecommunications (BUPT),
and China Telecom,
• EU Officer in China (First Counselor
of European Union Delegation of
the European Commission, also the
Head of Information Society and
Media Section), Ms. Alison Birkett
(EU) and her colleague,
• Representatives from Nokia, France
Telecom, Hitachi, Panasonic, Agilent,
Tongfang Ltd. and also the visitor from
Simon Fraser University of Canada.

www.ieee.org/bts

The event was divided into a morning and afternoon session. the morning
session opened with a brief introduction of MING-T by Prof. Zhang,
Jianwei, MING-T Project Coordinator,
followed by the remarks from Ms. Alison

Birkett and Prof. Xie, Weihe, Vice
Present of Tsinghua University. Ms.
Birkett and Prof. Xie were pleased to
see the demonstration of MING-T and
sincerely wished continued success to
the MING-T project in receiving funds

The group photo of some workshop participants
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Prof. Jian Song (left 1) is introducing the demonstration to Prof. Xie (left 2),
Ms. Birkett (left 3), and Prof. Jianwei Zhang (left 4)

for its next phase. There were four invited talks delivered by experts from
both university and corporate research
centers addressing key issues as well as
highlighting the future direction in this
area. They included:
• Some Key Issues in Cognitive Wireless Networks, by Prof. Ping ZHANG
(BUPT)
• Internet Information Broadcasting
in Rural Areas, by Dr. Jian M A
(Nokia)
• Integrated Com munication and
Broadcast Network – A New Paradigm and Applications of Broadband
Mobile Com munication by M r.
Hideya Yoshiuchi (Hitachi)
• A hybrid broadcast architecture
based on terrestrial digital broadcast
and MBMS technologies, by Dr.
Daqing GU (France Telecom)
The afternoon demonstration of the
MING-T project attracted all workshop
attendees. It highlighted the project’s
progress in research and implementation. The demonstration consisted
of several typical MING-T application
scenarios under the common MING-T
software platform (details of these
demonstration and related works are
referenced in the MING-T documents
as well as in MING-T sponsored publications). They are:
• Scalable video coding with low- and
high-priority streams to support the
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video transmission over the harsh
and friendly environments,
• E-ballot application facilitating the
interaction between the TV program
broadcaster and the viewers,
• Smooth handover between two different broadcasting networks, i.e.,
DTMB (Chinese terrestrial DT V
standard) and DVB-H for the continuous service coverage,
• Outdoor demonstration on a moving
vehicle showing how to support
datacasting or file downloading
using DTMB as the downlink (use
the residual bandwidth without interrupting the existing video broadcasting service) and CDMA 1X as the
uplink to send the request.
After the successful demonstration
was completed, all workshop participants met for the remainder the afternoon commenting on the MING-T
project. They provided many valuable
suggestions as well as sharing their
future visions for this project. The
consensus was that the outcome of
MING-T project is quite impressive and
its concept will eventually benefit industry even though the current results
are still in their preliminary stage from
a production point of view. It is very
worthwhile for the EU to further support MING-T’s efforts with additional
industrial involvement. Since most participants were research people from
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various organizations and companies,
they suggested it would be a good idea
to invite business people from corporations to witness the MING-T demonstration so that they could become
aware of potential business opportunities based on the future outcome of the
MING-T concept.
As a follow up to the above suggestion, a group of guests from Nokia
Siemens Networks Beijing, China, including the CTO, visited Tsinghua on
Friday (March 27) to see a live demonstration of the MING-T project.
We look forward to informing more
business interests in our MING-T results and are ready to provide support to industry in implementing the
MING-T concept.

Background
Information on MING-T
MING-T (“Multi-standard Integrated
Network convergence for Global Mobile and Broadcast Technologies”) is
a two-year joint European and Chinese project funded by the European
Commission within the FP6-IST program. The goal of MING-T is to research, develop, prototype, integrate
and validate the interoperability and
handover issues of the representative
mobile digital broadcast standards
developed in China and Europe.
MING-T addresses key convergence
issues between broadcast and mobile
telecommunication networks, particularly the convergence of the different broadcasting standards while
using European DVB-H and Chinese
terrestrial DTV standard (DTMB) for
the demonstration purpose. The project considers the convergence between broadcast (as the downlink)
and mobile (for downlink/uplink)
networks to jointly deliver services to
mobile terminals. The project also
covers how to deliver these services
with a consistent level of quality for
the rich media applications across
mixed broadcast networks, and in
particular how scalable video coding
may address this issue. For detailed
information about this project, please
refer to MING-T website: http://
ming-t.informatik.uni-hamburg.de.
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BTS Japan Chapter Activity Report
By Shuji Hirakawa, Chair

BTS Japan Chapter had two joint meetings with the Institute of Image Information and Television Engineers (ITE)
during February 2009 to April 2009.
A technical meeting was held on
12 February 2009 at NHK Hiroshima
Station, Hiroshima, Japan.
There were 4 technical presentations on general topics below:
• “Lumped Constant Type Optical
Modulator in the Microwave Band for
Digital Terrestrial TV Broadcasting”
by TAKAHIRO YONEIMA, KAZUHISA
HAEIWA, and YOSHIKAZU TOBA
• “Considerations and Experiments of
a Long-Distance Transmission for
Digital Terrestrial Broadcasting
Waves using Optical Fibers” by
MANABU MOCHIZUKI, KAZUHISA
HAEIWA, and YOSHIKAZU TOBA
• “An Individual QR Code in Broadcasting Markup Language” by
HIROYUKI KAWAKITA, YUSEI
NISHIMOTO, KIYOHIKO ISHIKAWA,
HIROYUKI IMAIZUMI, TOSHITSUGU SAITO, MIKIO MAEDA, and
TOMOYUKI INOUE
• “Development of 10Gbps Forward
Error Correcting System for Multiplexed HD-SDI Signal” by SATOSHI
OKABE, TETSUOMI IKEDA, FUMIYASU SUGINOSHITA, AKIHIKO
HIRATA, NAOYA KUKUTSU, and
YUICHI KADO
• and four invited presentation for
“Trends on Flat Panel Display applied
to Broadcast Reference Monitor” by
AKIYOSHI SHIGENAGA, YASUHITO
HATANO, MASAHIRO KAWASHIMA,
and JUNICHI OHSHIMA.
Another technical meeting was held
on 27–28 February 2009 at Wago Kaikan,
Yamanouchi machi, Nagano, Japan.
There were 9 technical presentations on general topics below:
• “Proposition of UWB Antenna Wearing Arm for WBAN” by TAKUYA
SEKI, KAZUYUKI SAITO, MASAHARU
TAKAHASHI, and KOICHI ITO
• “Design of Printed Dipole Antenna
for Dual-Band RFID Applications”

www.ieee.org/bts

Presentation by Toshihiro NOMOTO

•

•

•

•

•

by HO-YU LIN, WEN-SHAN CHEN,
K A ZUYUKI SAITO, MASAHARU
TAKAHASHI, and KOICHI ITO
“A Study on Improvement of Radiation Patterns for Broadband Planar
Antenna” by KAZUKI MIYAJIMA,
HIROYASU MATSUI, and TOSHIO
WAKABAYASHI
“Consideration on Improvement of
Fading Phenomenon using Single Fed
Planar Antenna” by HERMAN
HIDEYUKI UCHIDA, HIROYASU
MATSUI, and TOSHIO WAKABAYASHI
“A Study on a Positioning System by
means of ISDB-T Radio Waves” by
SHOTA MIZUNO, SATORU ISHIKAWA,
K E N I C H I I WATA , A K I Y O S H I
YONEZAWA, and AIICHIRO TSUZUKU
“A Study of Inter-Carrier Interference
Canceling for Digital Terrestrial Television Broadcasting” by KENICHI
IWATA, SHOTA MIZUNO, SATORU
ISHIKAWA, AKIYOSHI YONEZAWA,
and AIICHIRO TSUZUKU
“A New Evaluation Method of Digital Terrestrial Television Broadcast-

IEEE Broadcast Technology Society Newsletter

ing Signals under the Multi-path
Environment” by SATORU ISHIKAWA, KENICHI IWATA, SHOTA MIZUNO, AKIYOSHI YONEZAWA, and
AIICHIRO TSUZUKU
• “Subjective Picture Quality Control
for H.264 Coding by using the Adaptive Pre and Post-filtering” by TAIGA
MUROMOTO, NAOYA SAGARA, and
KENJI SUGIYAMA
• “Detection of Coding Block Position from the Pictue on Converted
Format” by RYOU OKAWA, NAOYA
SAGARA, and KENJI SUGIYAMA
• and one special topic for “Microwave Technologies in the Digital
Terrestrial Broadcasting System” by
TOSHIHIRO NOMOTO.
The BTS Japan Chapter is planning to have two joint meetings
below with the Institute of Image
Information and Television Engineers (ITE) 18 June 2009 at Kikai
Shinko Kaikan, Tokyo, Japan. 30–31
July 2009 at Hokkaido University,
Sapporo, Japan.
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Ottawa ComSoc and BTS Joint Chapter Report
By Dr. Wahab Almuhtadi, P.Eng., Chair
almuhtadi@ieee.org

The Seminar announcements of activities held and organized by the IEEE
ComSoc and BTS Ottawa Joint Chapter
(www.ottawa.ieee.ca/comsoc) are provided below.
26 January 2009: Seminar on Watch
this White Space: Leveraging the latest license-free spectrum by Stephen
Rayment, Chief Technology Officer, BelAir Networks, Ottawa, Canada.
ABSRTRACT: There is a sign in the
US FCC’s window which reads: “Broadband spectrum with excellent propagation characteristics suitable for both
fixed and mobile applications – Free
to a good home!” Free, yes, and potentially priceless, but this puppy will
need some training. Stephen Rayment
will delve into the promise and problems presented by this new “beachfront
property” spectrum soon to be vacated
– in the move from analog to digital TV.
With requirements for GPS capabilities
and third-party databases, spectrum
sensing and microphone protection,
adaptive power control and other technical specifications – many covered
under IEEE 802.22 – it’s not quite as
simple as “give it away and they will
build it” but it still presents an attractive
opportunity for broadband innovation.
Attend this meeting to find out what Microsoft KNOWS and why Dolly Parton
was up in arms – you’ll get the latest
update on the spectrum that everyone’s
talking about and how and where you
can expect to leverage it.
17 March 2009: Seminar on Adaptive Filtering Games for designing
Reconfigurable Sensor Networks by
Prof. Vikram Krishnamurthy, Department of Electrical and Computer Engineering, University of British Columbia.
ABSRTRACT: This seminar deals with
decentralized sensor activation and management in large scale sensor networks
using game theoretic methods. Using recent results in economics, we describe
how the theory of global games gives
a powerful paradigm for designing decentralized data-aware sensor activation
algorithms in dense sensor networks.
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We show that the Nash equilibrium of
the sensor network has a simple threshold structure and exhibits a remarkable
phase transition as more data is collected. Next, we describe how decentralized adaptive filtering algorithms with
regret matching can be deployed in
sensor networks to guide network behavior to a satisfactory operating point.
A major theme of the talk will be the
focus on structural properties that result
in numerically efficient algorithms rather
than brute force computational methods.
Another key paradigm of the talk is the
idea of sensors learning from data and
other sensors – this is different to the
traditional paradigm of sensors learning
from data alone. This seminar should
be of interest to researchers and practitioners in signal processing, sensor design, control systems and economics/
applied mathematics.
19 March 2009: Seminar on Compensation of Long Input Delays for
Unstable Nonlinear and PDE Systems
by Prof. Dr. Miroslav Krstic, Sorenson
Distinguished Professor and Director
of the Center for Control Systems and
Dynamics at UC San Diego, USA.
ABSRTRACT: Input delays create
challenges in stabilization problems in
many applications for unstable plants. I
will present new designs for global stabilization of broad classes of nonlinear
systems with long input delays. I will also
introduce problems where the length of
the input delay is highly uncertain, or
even completely unknown, and present
adaptive control designs for stabilization in the presence of this and other
parametric uncertainties. In addition to
input delays, I will discuss other infinite-dimensional input dynamics, such as
those that combine convective and diffusive phenomena. Finally, I will show
designs for PDEs with long input delays,
such as unstable reaction-diffusion equations and anti-stable wave equations.
19 March 2009: Seminar on 40 Gb/s
and 100 Gb/s Coherent Modems by
Kim Roberts, Nortel, 3500 Carling Ave,
Ottawa, Ontario, Canada.
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ABSRTRACT: Due to demand for
increased optical transmission capacity, lower cost, and better spectral
efficiency, 40 Gb/s optical systems are
emerging and 100 Gb/s transmission is
being discussed. With increased baud
rate, system performance becomes very
sensitive to chromatic dispersion, noise,
and Polarization Mode Dispersion. It is
desirable to have 40 and 100 Gb/s systems that operate as independently of
optical physics as is possible. Traditionally, optical dispersion compensation
modules were used within line amplifiers to compensate chromatic dispersion. Electrical Domain Compensation
of Optical dispersion (eDCO) systems
at 10 Gb/s, use digital signal processing
to perform dispersion compensation in
the transmitter such that all forms of optical compensation are obsolete. Systems
at 40 and 100 Gb/s should be designed
to be just as independent of dispersion.
Telecommunications operators have
been discovering significant amounts
of Polarization Mode Dispersion in
many of their installed fibers. Coherent detection provides several thousand kilometres of reach at 40 Gb/s,
and allows linear digital filters in the receiver to combat dispersion, PDL and
PMD A 100 Gb/s coherent product operates within a single 50 GHz WDM slot.
The same coherent technology can be
applied to 200, 400 and 1000 Gb/s modems, with future generations of CMOS.
13 May 2009: Seminar on Why Technical Writing Matters and What It Can
Do for Your Career by Kerry Surman,
Algonquin College, Ottawa, Canada.
ABSRTRACT: Well-planned and
well-written technical writing is the
key to your professional success and to
the success of your organization. Effective technical writing must possess
two qualities, those of usability and
persuasiveness. Both qualities must be
defined from the reader’s perspective. Usability and persuasiveness are
examined in technical communication products of particular relevance
to students, engineers, scientists, and
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other technology-oriented professionals. This includes technical reports,
project and research proposals, project
reviews and evaluations, and technical papers. Special attention is given
to IEEE publications and documentation style. There is tremendous variety
among communications written on the
job, depending on their purposes and
readers; organizational conventions and
cultures; and the political, social, legal,
and ethical contexts in which they are
prepared. Some people are hindered in
their ability to write effectively in these
multifaceted, shifting situations because they mistakenly think of writing
as an afterthought, as merely recording
or transporting information they developed while acting as specialists in their
chosen field. In fact, nothing could be
further from the truth.

21 May 2009: Seminar on Microelectronics Reliability: It’s evolution from Military to Commercial
Requirements by Dr. Dr. Ray Haythornthwaite, Ottawa Canada.
ABSRTRACT: The talk will be in
two parts. The presentation will be
maths free with abundant illustrations of the internal structure of modern microcircuits. The first part covers
practical reliability in a rapidly changing world where device sizes are approaching physical limits, yet are more
complex and cheaper. It shows why
the traditional reliability approach is no
longer valid and how the need for survival has guided the industry to consider reliability seriously. The second part
describes how physics and chemistry
based reliability analysis is used to determine when traditional fabrication

methods must be abandoned, and as a
vital tool for selecting new and reliable
technologies in both wafer fabrication
and packaging that are appropriate to
the commercial high volume market.
15 July 2009: Seminar on Converged Services and New Generation of Networking by Dr. Bhumip
Khasnabish, IEEE ComSoc Distinguished Lecturer, Distinguished MTS
of Verizon Network and Technology,
Waltham, MA, USA.
ABSRTRACT: Commoditization of
voice service has reached such a state
that anyone with a server to provide
registry and addressing (identification)
functions can offer it to the Internet
community using the voice over the
Internet protocol (IP) or VoIP technology. Traditional client-server model
continued on page 27

BTS Wuhan (China) Chapter Report
By Tao Jiang, Chair

The Wuhan Chapter of IEEE Broadcast Technology Society (BTS) was
established in January 2009 under
the leadership and support by Dr.
Tao Jiang, Professor at the Huazhong
University of Science and Technology (HUST). Dr. Jiang had been serving as Chair since the formation
of Chapter.
The BTS Wuhan Chapter invited Dr.
Yiyan Wu to attend the celebration,
Dr. Yiyan Wu, from the Communications Research Center Canada, is the
IEEE BTS Transnational Committee
chair, as well as the Editor-in-Chief of
the IEEE Transactions on Broadcasting.
He visited Wuhan and met the members of Wuhan chapter. Dr. Wu also
met the Vice President of HUST, Prof.
Xianzhong Duan and other faculty
members from the Department of Electronics and Information Engineering.
Prof. Duan welcomed Dr. Wu’s visit,
and highly praised Dr. Jiang’s efforts
and success in forming the IEEE BTS
Wuhan Chapter. They also discussed
future development and activities of
the BTS Wuhan Chapter.

www.ieee.org/bts

Dr. Wu (third from left front row) presented a seminar on “Rural and Remote
Broadband Access” on March 4, 2009. His discussion covered new communications
challenges in the vast rural areas of Canada. More than one hundred researchers,
graduate and undergraduate students attended the seminar

We are planning future educational
and technical activities to be sponsored
by the IEEE BTS Wuhan Chapter. We
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expect to make these events useful and
beneficial to the attendees which will
attract additional members.
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Students Build a High-Definition Broadcast
Trailer at Rochester Institute of Technology
State-of-the-Art Technology Meets
Innovation and Hard Work
By Michael Starenko, Rochester Institute of Technology

Staying at the forefront of technology doesn’t always have to
come with a high price tag. Sometimes, innovation—and
hard work—can take a dream and bring it to life. At Rochester
Institute of Technology, a handful of students and staff built
a cutting-edge high-definition production and broadcast
trailer in only four months—much less than the industry
standard—and at a third of the cost.
The HD broadcast trailer is a full production studio and
the only one of its kind in Upstate NY. It’s currently deployed
at RIT to broadcast SportsZone Live—a cable sports TV show
covering RIT’s home games. But there’s talk of expanding
SportsZone Live to cover away games next year and even renting the trailer to other universities.
What makes this project special isn’t just the state-of-theart technology that the team at RIT put together in a few
short months. It’s that students were largely responsible for
planning and building the trailer—and for running the show
during live broadcasts—all of which gives them invaluable
industry experience that they wouldn’t get anywhere else.
“The knowledge that our students have received from this
is changing and molding their whole careers,” says James
Bober, lead engineer at RIT’s Educational Technology Center
Engineering Services. “What students learn in a classroom
can only take them so far. What we provide is a down-toearth application that gives them the edge.”

The Genesis of SportsZone Live
Since 2003, RIT, in partnership with Time Warner Cable and
ESPN, has aired SportsZone, a weekly half-hour show that
showcases the university’s athletic programs.
“For the past couple of years, Time Warner has asked us to
provide more content for their sports cable network,” Bober
says. “RIT has grown in sports—we’re now a Division I school
in hockey, for instance. Time Warner has been interested in
broadcasting the games live.”
To do so, RIT needed a production studio. The choice,
then, was whether to create such a studio in standard definition or high definition. When discussing how to make it a
reality, James Watters, RIT’s senior vice president of finance
and administration, chose to fund building the trailer with
high-definition capabilities—giving students an unparalleled educational experience, both in building it and running the show.

Building the Broadcast Trailer
From there, a team of two RIT staff—Lead Engineer James
Bober and Media Production Engineer Chuck Canham—and
two co-operative education students went to work, planning
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and designing its needs over the summer. “We had four
months to go from concept to completion—normally a nineto-12-month process in the broadcast industry.” Bober says.
The team had an on-air date to meet—the first men’s hockey game on 17 October 2008.
RIT student Darren Hansen, a graduate student in network systems administration, worked with Bober to plan and design the
trailer and its components. Hansen drew plans and researched
the equipment they’d need for each component of the production
studio, such as the switcher, soundboard and cameras.
After Labor Day, they were ready to begin building. Fifthyear electrical engineering student Andrzej Lubaska stepped
in. “They handed me the drawings and said, ‘Tell us what
we’re missing.’ ” The first cable was cut mid-September and it
was all completed by the first week in October. All told, that
took more than 17,000 feet of cables and wires, each handterminated, accounted for and meticulously labeled.
Due to the project’s frugal budget, switchers, cameras and
other components weren’t purchased off-the-shelf. Instead,
by examining what they needed each one to do, they were
designed and customized—at a much lower cost. The trailer
itself came as an empty, carpeted shell. Even the circuit breakers needed to be upgraded.
Those customizations took innovation and effort, but also
came with benefits. “We could have purchased a different
camera system, but the Panasonic HD cameras we chose
were less expensive provide a lot more functionality,” Lubaska
says. “For example, they can be used as standalone Electronic
News Gatherers as well. It gives us more flexibility to use the
equipment in other applications.”
Even the plasma screen mounts needed modification to
be attached to a rack—not something they were originally
designed to do. The two Panasonic 50" Plasma screens, used
as a monitor wall, can be reconfigured for each event, showing different inputs that are digitally resized, positioned and
labeled for the crew. This was made possible by the donation
of an upgraded 32-input Harris Predator II multiviewer by
Harris Corp.
Hansen designed custom patch bay panels for the side of
the truck and came up with a customized circuit for each
of the field cameras allowing them to receive return video
and tally signals from the trailer. Lubaska used his Electrical
Engineering education to finalize the design into an easy-toimplement box. Because the RIT staff members leading the
project had industry experience and maintained their connections with others in the field, they were able to provide
expert advice on who to turn to when selecting components
and working with vendors.
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State-of-the-Art Technological Education

• 24' long with two separate areas—an 8' 3 17' main production area and separate 8' 3 5' audio area
• Seats 10 people
• Runs on 3-phase 60A 120 volt service and has three zones
of 45,000 BTU cooling

24-input GVG “Kayak” 150 HD-SDI switcher
4 Panasonic AJ-HPM110P P2 decks
AJ-SD93 DVC-Pro deck for backup
DNF 4-way ST300-T slow-mo controller
two-channel Harris HD Inscriber G3 with full option set
and HD clip playback
• Yamaha M7CL 40 3 16 digital mixer with 8 3 8 channels of
AES audio with SDI audio embedding and de-embedding
• 2 J BL LSR6325P powered speakers and metering
by Wholer
• CD player and iPod dock for playback
• Mackie 1402 mixer for back up
• Clearcom PIC-4702 Program Interrupt Controller
• 2 Clearcom AB100 stereo IFB boxes
• 3 Sennheiser HMD280 announcer headsets
• Microphones: 9 Crown PCC 160s, 4 Sennhiser K6 series
“shotguns,” 2 Shure SM63 interview mics, lavalier, wireless
and table microphones
• Panasonic BT-1700 HD reference monitor
• Harris VTM-2400 waveform/vector monitor
• 20 Grass Valley HD-SDI distribution amplifiers
• 5 NTSC to SDI frame synchronizers
• Evertz dual HD-SDI / SDI closed caption encoder and corresponding decoders
• Ensemble Designs BE-55 Sync Gen
• Grass Valley HD protection switch with automatic switchover to an 8 3 1 HD-SDI backup switcher
• 5 Panasonic AG-HPX500 P2 HD cameras
• Vinten Vision 11 and Vision 100 tripods
• Panasonic BT-LH80W HD LCD monitors on MagicArm
mounts
• Telemetrix Coax-Link system with an HD-SDI option
• 2x extenders and Fujinon HD 0.6 wide angle adaptors
• Fujinon HD 1.5 telephoto adaptors
For a video segment and photos of the trailer, visit: http://
www.rit.edu/sportszone/SZLIVE/

Equipment

For More Information

•
•
•
•
•

For additional details, please contact: Michael Starenko, Instructional Designer, Online Learning Department, Rochester Institute of Technology, Office phone:
(585) 475-5035; Email: mssetc@rit.edu and James Bober,
Lead Engineer, ETC Engineering Services., Rochester Institute of Technology, Office Phone: 585-475-6962, Email:
jpbetc@rit.edu

For the students working on this project, the experiences
they’ve had are ones they wouldn’t otherwise get. “It’s been
awesome, being part of such a legitimate broadcasting experience,” Lubaska says. “This is a professional scale project
and we, as students, got to design and build it.”
Hansen agrees, “This is a rare opportunity. How many broadcast trucks are build in a year—one or two in the country?”
It’s not just the students who built the trailer that benefit.
Student workers on SportsZone Live are also getting a meaningful education.
“SportsZone has been so successful in teaching our students about broadcasting.” says Mark Fragale, Digital Media
Producer/Editor and Director of SportsZone Live. “Some of
our students have gone on to work at ESPN and I hear reports
back that they are well-prepared from their work here. However, we haven’t been able to give them live broadcast TV
experience. SportsZone Live fills that void.”
This live experience is benefiting Sophie Scillaci, a thirdyear advertising and public relations major. She conducts onair interviews with the players and coach at the end of the
game. She’s also the host of the taped SportsZone show.
“SportsZone is the most valuable part of my education. It’s
given me a talent reel, hours of footage of myself and experience in how to do the job that I want.” Scillaci says. She plans
to pursue broadcast television and on-camera hosting.
“It’s live, there are no takes,” Fragale says. “It’s a lot of
pressure and responsibility. I take it for granted after a while
because they do so well.”

Trailer Stats

2 Panasonic 50" Plasma flat screens
Panasonic BT-1760 HD reference monitor
Harris Zandar Predator II dual output 32-input multiviewer
Panasonic AJ-RC100G remote control units
Panasonic BT-LH1760P reference monitor and a Harris
VTM-2400
• Four-channel Clearcom Encore system
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Fessenden – The Next Chapter
By James E. O’Neal, Technology Editor, TV Technology

It’s been more than two years since my original article about
Reginald A. Fessenden and what may have been the world’s
first broadcast appeared in Radio World. Readers will recall
that in the last months of his life, Fessenden claimed to have
sent out a short program of speech and music on Christmas
Eve, 1906, with reception reports being received from as far
away as Norfolk, Va., nearly 500 miles away. He also claimed
that a similar broadcast conducted a week later drew
response from the West Indies, more than 1,500 miles from
his Brant Rock, Mass. laboratory.
This was a truly a great story and one that I’d enjoyed
telling and retelling for some 40 years. However, even after
much investigation, only a single document could be found to
substantiate Fessenden’s claim.
This was a letter dated Jan. 29, 1932 from Fessenden to
Sam Kintner, a Westinghouse VP. It was apparently written in
response to an earlier inquiry from Kintner about Fessenden’s
involvement in broadcasting-related activities.
I left my 2006 article “open ended,” hoping that someone
might come forward with some artifact that would bolster
Fessenden’s claim and settle the matter for once and for all,
especially as Fessenden declared that many heard the transmissions, and proof existed in the form of multiple ships’ logs
(and supposedly the letters he received from ear witnesses).
While my article generated a lot of response, no one has
yet come forward with proof positive of the event. To the
contrary, additional evidence surfaced that would tend to disprove the Christmas Eve story. Some of it even offers a clue at
to what might have really happened.

• Most evenings, he made it a point to “listen in” to a daily
10 p.m. news feed from the Marconi land station at Cape
Cod that was sent to ships crossing the Atlantic.
• Hart exchanged QSOs with commercial stations, including a Fessenden operation. (This was perfectly legal
then.) According to the newspaper report he worked all
such land stations within a 20 mile radius of his home
(the limit of his transmitter). He “checked in” almost
every evening.
• Hart was able to tune both “regular” and “long” wavelengths with his receiving apparatus.
• He had access to an antenna (some three miles long) that
would have favored the long wavelengths Fessenden used
I reported that Hart logged no unusual traffic on Christmas
Eve, New Year’s Eve, or any time around these dates in 1906.
As the newspaper articles establish that Hart was in an
excellent position to have heard the broadcasts, or at least
the fallout from them, it seems inconceivable that he would
not have been aware of Fessenden’s “broadcasts” and made
some sort of log entry about them.

Other Searches for the Truth
Part of my research for information on the broadcasts had
involved the Smithsonian Institution, and in August 2007, I
received a call from that organization informing me that some
additional material had been located that might be of interest.
These were copies of an exchange of letters between George
S. Turner, chief of the FCC’s field engineering and monitoring bureau in the 1950s, and Joe E. Baudino, a Westinghouse
Broadcasting Co. vice president.

Francis Hart Demystified
One of the more interesting artifacts uncovered during my
2006 research was a radio log kept by Francis A. Hart. It had
been donated to the Smithsonian Institution in the 1960s and
little was known about it.
Hart had started the log in the fall of 1906 and it spanned
roughly three years, providing a wealth of information about
what radio was like 100 years ago. I decided to prepare an
article about the log itself, and in the process, discovered that
Hart’s son, Burton, was still alive. Burton and another radio
history buff, George Flanagan, were able to provide a great
deal of insight into the elder Hart’s life.
To correct an earlier assumption, Hart, at the time he kept
the log, did not live in Sayville, N.Y. His early life was spent
in Brooklyn, some 45 miles to the west. Hart had a strong
interest in wireless, and as this was something of a novelty
then, he and his amateur station were the subject of several
newspaper articles. These revealed Hart was not just a DXer;
he was also frequently “on the air.”
The newspaper clippings also provided the following information:
• Hart was able to copy radio traffic from as far away as
1,400 miles on a fairly regular basis.
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Francis A. (Frank) Hart operates the wireless station he
helped construct at the Brooklyn N.Y. Children’s Museum
(Photo Courtesy of George Flanagan)
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The Smithsonian papers also included a lengthy report from Louise
K. Aldrich to a “Mr. Allerton.” These
were both employees of the National
Association of Radio and Television
Broadcasters (NARTB), now the NAB.
The report was dated April 16, 1956
and was “cc-ed” to “Mr. Baudino” at
Westinghouse.
In examining this new information, it was readily apparent that the
research conducted by myself and others in 2006 into the authenticity of Fessenden’s claim was not the first.
The papers indicate that early in
1956, to commemorate the 50th anniversary of the “broadcasts,” Westinghouse’s
Baudino was interested in corroborating
Fessenden’s 1932 account, enlisting the
help of both the FCC and NARTB. The
Memo attached to Louise Aldrich’s 1956 report on her findings about the
long and short of it is that even though
Fessenden Dec. 24, 1906 “broadcast.”
the investigation continued through
1957, Baudino did not get his wish.
Ms. Aldrich’s 12 page document indicates that she not only Season of 1906. I did not hear BO - Brant Rock transmit radio
searched many U.S. and foreign publications for evidence, but telephone signals at any time. However, I heard that station
also reached out to many other sources, including the U.S. Navy sending the letter D on many occasions and also heard it send
test messages many time.”
and the United Fruit Company for their ships’ radio logs.
Another old timer contacted was Harry Gawler. He reIn addition to searches of periodicals and Fessenden’s collected papers, Aldrich also approached a still-living Fessenden ported that while he thought others might have heard such
contemporary, Major Theissen. He’d served as an assistant to broadcasts, he had no direct knowledge.
“I was in Chicago around Christmas reporting on the wireFessenden, and in 1956, lived in the Washington, D.C. area and
less activities going on there for Fessenden, so I only know of
was a member of the Board of the Fessenden Foundation.
Theissen related that he “thought the broadcast had oc- the telephonic tests (a reference to the Dec. 21 Brant Rock
curred” and provided Aldrich with a possible published refer- radiotelephony demonstration) by what I was told upon my
return to Washington. (Fessenden’s company, NESCO, had an
ence. This didn’t pan out either.
Aldrich summarized her investigation with the following operation in Washington, D.C.)
Gawler provided several names of those that might be able
statement.
“From the search just described, while not an exhaustive to substantiate a Christmas Eve broadcast, but these apparsearch, it has been concluded that neither the Christmas Eve ently led nowhere. The exchange of letters between Turner
broadcast nor the New Year’s Eve broadcast of 1906 was noted and Baudino ended in December of 1957.
in newspapers, magazines, or in scientific papers on wireless
telegraphy. Nor did Dr. (sic) Fessenden refer to the broadcasts George Clark
in any of his writings during that period.”
In my 2006 research I discovAldrich, in her memo accompanying the report stated:
ered a 1936 memo in the
“While the conclusion has been reached that documentary
George Clark collection at the
proof is not possible, there is a possibility of personal records in
Smithsonian that captured
‘unknown’ libraries or archives.”
the recollections of three
The FCC’s Turner also stayed busy in contacting early radio
radio pioneers (Arthur Van
people who might have first-hand knowledge.
Dyck, H.E. Halborg and John
One of these was Tom Stevens. He stated:
V.L. Hogan) concerning the
“…I am afraid that I cannot confirm the information you
“broadcast.” It had obviously
are seeking re the Fessenden experiments with radiotelephobeen prompted by Clark.
ny. I was discharged from the U S Navy at Provincetown on
(George H. Clark was acOctober 12, 1906 and had returned to my old home town of George Clark (Photo Courtsey tive in early radio, a long term
Austin, Texas. I was working for the DeForest Wireless TeleRCA employee of RCA, an
of the Sarnoff Library,
graph Company of Texas at San Antonio during the Christmas
historian and a pack rat of the
Princeton, N. J.)
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first order. During his lifetime he obtained and
saved an enormous amount of radio-related photographs, letters, memos and other documents.)
The Clark collection also contains the “copy”
(the original has never been located) of the Jan.
29, 1932 Fessenden/Kintner letter.
In additional searching of the Clark collection,
I found two documents that indicate Clark was
eager to learn the truth about the “broadcasts.”
The first is a letter dated Jan. 25, 1932 from
Kintner to Clark. It covers several bases, but the
first paragraph is quite interesting as it strongly
suggests that it was actually Clark who prompted
Kintner in early 1932 to contact Fessenden about
his broadcasting activities:
“Dear Clark –
With reference to your letter of January 5th, I
want you to know that I immediately wrote to Fessenden, but as yet have not received an answer.”
(We know, of course, that Fessenden did respond four days later.)
Even after receiving Fessenden’s response,
Clark
seems not to have been satisfied, as indiLetter dated Jan. 25, 1932 from Sam Kintner to George Clark,
cated
by the previously mentioned 1936 memo.
indicating that it may have been Clark’s search for the truth about
The
second
letter I located indicates that Clark
the Christmas Eve event that sparked Fessenden’s Jan. 29, 1932 letter
in which he declared that he did it
was still questioning the “broadcasts” well into
the 1940s, as it is dated Dec. 23, 1946 and was
penned by James C. Armor, another former Fessenden employee.
“Dear George –
I was in Brant Rock on Dec. 23d (or perhaps 22d or 24th) I
think the 23d for a few hours.
Went for a friendly visit with Prof. Fessenden. On my way
from Scotland to Pittsburgh.
He showed me the high freq. alternator.
At this time cannot add anything to info that you now have.
Will write later.”
To make more sense out of this, Armor was at the NESCO
station in Scotland in early December 1906 when the 420-foot
antenna there was destroyed in a wind storm. With the loss of
the antenna, the station was closed and Armor returned to the
United States. It is inferred that he sailed to Boston and decided to pay Fessenden a Christmas weekend visit before he
traveled on to his home in Pittsburgh. This letter puts Armor
at Brant Rock just after the Dec. 21 radiotelephony demonstration and very close to the time of the “broadcast.” It would
have been a natural flow of things for Fessenden to mention
the planned broadcast and to have invited Armor to witness
it. But this didn’t happen.

Fessenden’s Radiotelephone Equipment
Letter dated Dec. 23, 1946 from James C. Armor to George
Clark. Armor was a NESCO employee who was working at
NESCO’s Machrihanish, Scotland wireless station in 1906. He
recalls visiting Fessenden’s Brant Rock station on or about
Christmas Eve 1906 and seeing the HF alternator, but nothing
about any plans for a general broadcast
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Another interesting addition to my store of Fessenden
information came in the form of a Bell Telephone engineering report concerning the Dec. 21 demonstration. I am
indebted to radio historian Alan Douglas for sharing this
information with me. The report is dated Dec. 24, 1906
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and was issued from Boston. It contains full technical details of equipment used, what was demonstrated,
sketches of apparatus and schematic
drawings. It also notes that Fessenden
had prepared a “handout” for attendees. The report is unsigned, but it is
speculated that it was prepared by
Greenleaf Whittier Pickard, a telephone company engineer.
The document notes that Fessenden’s
alternator was running at “50,000 cycles,”
and although it was designed to produce
300 W, actual output, as measured, was
only 36 W. The report says 24 of these
were dissipated by the modulating device (carbon microphone), leaving only
12 W. of RF to feed the antenna.
The depth of modulation was not especially impressive either:
“It was stated by Prof. Fessenden, and
seemed probable to me, that the present
transmitter (microphone) only varied
about 5% of the total radiated energy.”
Of particular interest is an estimate
Reginald A. Fessenden posed with his employees for this photograph at the
of transmission distance that Fessenden
Brant Rock radio facility. The base of the facility’s 420-foot insulated base
may have been able to accomplish then.
vertical radiator is also visible behind the group (Photo Courtesy
(Recall that the receive site for the demof North Carolina State Archives)
onstration was in Plymouth, Mass., some
10 miles from Brant Rock.)
“The alternator, altho operating at 50,000 cycles, was de- bringing the Brant Rock machine up to speed and full power
signed for 100,000. At this frequency [100,000 Hz.], the radia- on Dec. 21. It’s dated Dec. 7, 1906 and was written by Festion from the antenna, other factors remaining the same, is senden to Mr. H.G. Reist at GE. It indicates that his alternator
greatly increased. As the radiation increases with the fourth was indeed hobbled.
power of the frequency, this doubling of periodicity would in“We managed to patch up one armature out of the different
crease the radiation sixteen-fold, and, as the range varies with armatures sent us and have been using it to telephone from
the square root of the radiation intensity, the distance of com- here to Plymouth. We get very good results and we have also
munication would be increased four times. This would mean completed a telephone relay which works very satisfactory (sic)
about 40 miles, with the present equipment.”
we expect to make some tests shortly in telephoning from here
While the assumption that doubling operating frequency to New York, part of the way by wireless and part by wire.
would quadruple the range might be subject to question, the
“The present range of 50,000 cycles seems to be about fifreport does indicate rather clearly that the maximum trans- ty miles. If we can raise this frequency to 100,000 cycles the
mission range was limited to about 10 miles, or the distance range will be about 200 miles.”
from Brant Rock to the receive site.
This is in line with the telco engineering report. Also, as the
The report’s author speculates that if sufficient improve- date of the letter is only two weeks prior to the demonstraments (frequency and depth of modulation) could be made, tion, it has to be assumed that the problems (loss of power
the transmitting distance might be improved.
output with frequency) were not resolved by the demo date.
“Probably with the apparatus I saw in operation worked to
An earlier communication (Sept. 19, 1906 ) between
its maximum efficiency, a range of about 100 miles might be Fessenden and D.C. Haskins at General Electric finds
reached, preserving commercial transmission.”
Fessenden complaining that the best output he can get from
the alternator when operated above 30 kHz is less than
50 watts. This tracks closely with the 36 watts in the Bell TeleAlternator Problems and Limitations
I discovered some fairly extensive communication records phone report.
This 1906 power limitation and Fessenden’s stated maxibetween Fessenden and employees of the General Electric
Company, manufacturers of the high frequency alternators. mum transmission distance of 50 miles cast substantial doubt
One of these sheds some light on the problems with on claims of reception from Norfolk and the West Indies.
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Amplifying this is a passage from John V.L. Hogan’s 1923
book, “The Outline of Radio.”
“It is well known, however, that in 1906, Fessenden gave
numerous practical demonstrations of radio-telephony between his experimental stations at Brant Rock and Plymouth,
Massachusetts, and that in 1907 he increased his range from
this distance of about twelve miles to such an extent that
Brant Rock was able to communicate with New York, nearly
two hundred miles away, and Washington, about five hundred miles.”
Hogan was a well-respected radio engineer and a former
Fessenden employee.
While he may be slightly off base with his estimate of the distance to Washington, he does fix 1907 as the year for increased
alternator power (and range) for Fessenden’s transmissions.
This is backed up further by later correspondence between
Fessenden and General Electric about the delivery of more powerful and higher frequency alternators in 1907 and beyond.
Another document recently discovered provides more evidence of Fessenden’s transmission range limitations. This comes
from Fessenden’s critique of a radio engineering booked penned
by British author, Dr. J. Erskins-Murray. It’s dated May 27, 1907,
and while disputing and correcting some of the book’s chapters,
Fessenden provides information on the capabilities of his radiotelephone transmitter.
“You may be interested to know that I am now fixing up
apparatus for telephoning between Boston and Washington, a
distance of 400 miles.”
The implication is that in mid-1907, he was still unable to
reach this distance.
Even two years later, as 1909 drew to a close, radiotelephony over long distances was evasive enough to warrant
a story in the New York Times. One of Fessenden’s backers, Hay Walker Jr., declared then in a special interview that
Fessenden had just broken the 200 mile barrier. (Actually the
report, dated Dec. 22, mentioned that Fessenden was doing
even better then, with reception of his signals logged a few
days earlier in Omaha.)

Physical Facts
Early in the 20th century, any improvement in a radio signal’s range had to be done at the transmitting side of things,
as prior to the invention of de Forest’s triode, radio receivers
were all essentially unamplified diode detectors. The best
detectors in use at the end of 1906 were all based on Fessenden’s electrolytic detector, and de Forest’s amplifier
would not be available until 1907. At the time of the “broadcasts,” a radio receiver was nothing more than a tuned
circuit, a detector and a pair of headphones.
Fessenden’s transmitting antenna also needs to be examined. It was a 420-feet insulated base vertical radiator with
some top loading added.
The telco engineering report shows that in late 1906,
Fessenden was transmitting at 50 KHz. That wavelength is
nearly 20,000 feet—close to four miles. A quarter wavelength
is around 5,000 feet, or more than 10 times the length of
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Fessenden’s antenna. A 420-foot antenna at 50 kHz is about
1/47 of a wavelength.
Even with top loading, questions have to be raised about
efficiency. To put things in perspective, this is the equivalent
of a station transmitting on 700 kHz with a 30-foot stub!
While Fessenden was well ahead of his time in using a
series-fed vertical radiator, there’s no evidence that he
employed our present day system for grounding with multiple
buried radial conductors. His ground system probably consisted of several rods tied together.
The primary mode for propagation of radio waves in the
long wave portion of the spectrum is ground wave. Even across
seawater, published losses at 50 kHz are 56 dB at 500 miles and
62 dB at 1,000 miles.
Readers are left to speculate on the amount of signal that
could have reached receivers at great distances from Fessenden’s 12 W transmitter. Speculation also is necessary as to the
ability of an unamplified detector to create a useful output
from such a miniscule amount of RF.
Please note that anyone who has experimented with
radio knows that propagation miracles can and do occur.
I’ve certainly experienced my share. However, it stretches
the imagination to believe that “lighting” could strike twice
exactly one week apart for Fessenden (Christmas and New
Year’s Eve).

What May Have Happened
My 2006 article became a topic of conversation in some
Internet chat rooms, and I was directed to one particular
posting by Radio World reader Dan Hughes. R.R. King had
located stories from several December 1909 newspapers
describing an extensive long distance radio communication
test planned that month between Fessenden’s Brant Rock
station and U. S. Navy vessels. Ships were to travel down
the U.S. east coast, on to the West Indies, Northern Africa
and other distant points. Hampton Roads, Va. was listed as
one stopover, as was Guantanamo Bay, Cuba. The object
was to stay in radio contact as much as possible. While the
tests would primarily involve radiotelegraphy, the Navy had
been keenly interested in radiotelephony for at least a couple of years, keeping tabs on the work of von Arco, de Forest and Fessenden.
By 1909, Fessenden had a much more powerful alternator.
Also, while not strictly a commercial device then, de Forest’s
triode was available for purchase, and many radio operators
were experimenting with it. This combination could make the
transmission of speech and music over extended distances
quite possible.
Is it just possible that Fessenden, with his larger alternator,
decided to do something “special” for Navy radio operators
involved in the testing that Christmas Eve and got feedback
from those near Newport, Va. (Hampton Roads), and a week
afterwards got verification from others at Guantanamo Bay
(West Indies)? (The Dec. 22 news story cited above mentions
that Fessenden had been experimenting “over water” with
two naval vessels operating “in West Indian waters.”)
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By the end of 1909, radiotelephony no longer had much
of a “wow” factor, as others besides Fessenden had been
transmitting speech and music for some time. Most wireless operators had been exposed to radiotelephone transmissions, or at least were aware they were possible. This
could well account for the absence of published notices of
holiday broadcasts.
There is some amount of evidence that Fessenden, like a lot
of us, didn’t have a particularly good memory when it came to
recalling names and dates after several years. And, by the time
Kintner’s 1932 letter arrived, Fessenden had had more than
his share of emotional and physical jolts. Taking this into consideration, it’s quite understandable that he could have been
steered by Kintner into claiming that special broadcasts were
done in 1906, when they actually took place three years later.
In the aftermath of my 2006 Fessenden article, I was accused of trying to prove a negative after 100 years. While
I would readily agree that categorically proving Fessenden’s
broadcasting claims were false is a near impossibility after a
century, but in examining the facts at hand, it’s also equally
difficult to prove a positive.
Reginald Fessenden’s abilities as a scientist and an engineer are undeniable. He was first rate and a person very much
ahead of his time. He single-handedly lifted radio science
out of the spark or “whipcrack” era and into the continuous
wave technology. He was an incredible thinker and his work
changed the complexion of radio communication forever. All
of us are deeply indebted for the legacy that he left.

In examining the “handout” that Fessenden provided attendees at his Dec. 21, 1906 technology demonstration, it’s
evident that he was trying to sell the telephone company on
the idea of expanding service with his radiotelephone system,
but he also made a strangely prophetic statement concerning
another use for his invention:
“Telephony is admirably adapted for transmitting news,
stock quotations, music, race reports, etc. simultaneously over
a city, on account of the fact that no wires are needed and a
single apparatus can distribute to ten thousand subscribers as
easily as to a few. It is proposed to erect stations for this purpose
in the large cities here and abroad.”
With a perspective of more than 100 years since these
words were written, one is inclined to wonder what would
have happened if Fessenden had focused on just this one
plan. Perhaps we wouldn’t have had to wait another 15 years
for radio to enter the home
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has evolved to peer-to-peer model
for near-real-time voice and multimedia (gaming, video, etc.) sessions.
Voice mail service is being replaced
by Instant-messaging (for presenceannounced users), use of Star codes
for advanced call/session feature activation is being replaced by Web based
service-provisioning interface, and so
on. Similar revolution is also happening in the areas of IP-based Television
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(IPTV) service development and distribution. These are only a glimpse of
what is possible with the new/emerging converged services paradigm. However, many issues related to reliability/
availability, security/privacy, mobility,
service provisioning and continuity,
regulation, operations, and quality of
service and experience (QoS/QoE)
still remain open. In this discussion,
we will explore the current activities
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of the traditional service providers to
find implementable and operable solutions to these problems in the evolving
Next Generation Networks (NGNs).
The objective is to support VoIP, IPTV,
and other multimedia services seamlessly over a variety of interconnected
networks using the emerging IP multimedia subsystem (IMS) and serviceoriented architecture/network (SOA/
SON) based standards.
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Design and Implementation of a Two-way
Real-time Communications System for
Audio over CATV Networks
By Yoo Rhee Oh, Choong Sang Cho, Young Han Lee, and Hong Kook Kim, Senior Member, IEEE

Abstract—In this paper, we design and implement a twoway real-time communications system for audio over cable
television (CATV) networks to provide an audio-based interaction between the CATV broadcasting station and the CATV
subscribers. The two-way real-time communications system
consists of a real-time audio encoding/decoding module, a
payload formatter based on a transmission control protocol/
Internet protocol (TCP/IP), and a cable network. At the broadcasting station, audio signals from a microphone are encoded
by an audio codec that is implemented using a 32-bit fixedpoint digital signal processor (DSP), where the MPEG-2 Layer
II audio codec is used for the audio codec. Next, a payload
formatter constructs a TCP/IP packet from an audio bitstream
for transmission to a cable modem. Another payload formatter
at the subscriber unpacks the TCP/IP packet decoded from
the cable modem into an audio bitstream. This bitstream is
subsequently decoded by the MPEG-2 Layer II audio decoder. Finally, the decoded audio signals are played out to the
speaker. We confirmed that the system worked in real-time,
with a measured delay of around 150 ms, including the algorithmic and processing time delays.
Index Terms—Two-way communications, CATV networks, real-time audio codec, MPEG-2 Layer II, TCP/IP, digital
signal processor.

Introduction
Cable television (CATV) is a common broadcasting service
for delivering television contents and extra information to
households, but though CATV services are popular, they
have a significant disadvantage in that they are limited to
being a one-way interface [1]. That is, CATV subscribers can
only receive audio and video contents that are sent from a
CATV broadcasting station. To this end, throughout the
world, there has been an increasing demand for interaction
between CATV subscribers and the CATV station in terms of
providing communicative applications, especially for home
shopping and entertainment. Recently, several research
works have been reported on enabling CATV networks to
accommodate such two-way communications [2], [3].
In this paper, we design and implement a two-way realtime communications system for audio over CATV networks
to provide an audio-based interaction between a CATV
broadcasting station and CATV subscribers. The two-way
real-time communications system consists of a real-time audio encoding/decoding module, a payload formatter based
on the Transmission Control Protocol/Internet Protocol (TCP/
IP), and a cable network. At the broadcasting station, audio
signals from a microphone are encoded by an audio codec
and implemented using a digital signal processor (DSP). Here,
the MPEG-2 Layer II audio codec is used for the audio codec
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and a 32-bit fixed-point DSP is used. Next, a payload formatter constructs a TCP/IP packet from the audio bitstream for
transmission to a cable modem; another payload formatter at
the subscriber unpacks the TCP/IP packet decoded from the
cable modem into the audio bitstream. This bitstream is then
decoded by the MPEG-2 Layer II audio decoder, allowing the
decoded audio signals to be played out to the speaker.
The remainder of this paper is structured as follows.
Following this introduction, Section 2 explains the overall
structure and processing modules of the proposed audio
communications system over CATV networks. Section 3 addresses the real-time implementation of an audio codec on
a digital signal processor. Section 4 describes how the audio
system works on the digital signal processor and how the audio data are exchanged between the digital signal processor
and the payload formatter. In addition, the performance of the
proposed system is measured with respect to communication
delay and subsequently discussed. Finally, we conclude this
paper in Section 5.

Audio Communications
System Over CATV Networks
A two-way real-time communications system for audio over
CATV networks consists of CATV terminals equipped with
microphones, TCP/IP formatters for two-way communication, cable modems, and a CATV network. In this work, the
TCP/IP protocol1 is selected as the payload format for the
cable modem as TCP/IP guarantees the correct and orderly
delivery of audio data. Fig. 1 shows a prototype of the proposed system, and the system works as follows2.

Payload
Formatter A

Broadcasting Station
Terminal-A

Cable Modem
CATV Networks
Cable Modem

Subscriber
Terminal-B

Payload
Formatter B

Fig. 1 – Overview of a two-way real-time audio
communications system over CATV networks
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At the broadcasting station, denoted as Terminal-A in the
figure, an audio signal is obtained from a microphone and
encoded into an audio bitstream. Next, a payload formatter
constructs a TCP/IP packet from the audio bitstream for transmission to a cable modem.
Fig. 2 shows the payload format that we used in this paper. Actually, the format is based on the TCP packet format,
consisting of a source port field, a destination port field, a
sequence number field, an acknowledgement number field, a
TCP header length (THL) field, a code bits field, and a window field, followed by audio data [5], where the numbers in
parenthesis refer to the number of bits assigned to the corresponding field. Note that the number of bits for the audio
data field is variable, as shown in Fig. 2.
Fig. 3 shows the actual audio data format, where the variable size of the audio data is due to the variable size of both
the sample and ancillary data. In this paper, the maximum size
of the audio data for each TCP/IP packet is 384 bytes, which is
designed to fully support the MPEG-2 Layer II format. Here, the
audio data format is composed of a header field, a cyclic redundancy check (CRC) field, a bit allocation field, a Scale Factor Selection Information (SCFSI) field, a scale factor field, a sample
field, and an ancillary data field. Next, the cable modem3 converts the packet into a modulated radio frequency (RF) signal to
realize the audio communications over CATV networks [6]. On
the CATV subscriber side, denoted as Terminal-B in Fig. 1, the
bitstream transmitted from the cable modem is unpacked by the
payload formatter B and passed into an audio decoder. Finally,
the decoded audio signal is played out using a speaker system
connected to the subscriber. The operation described above
should be performed in a bidirectional way; that is, each terminal must have a microphone as well as a speaker system, and
encoding and decoding should be done in a full-duplex mode.
A single payload formatter works to simultaneously pack and
unpack the audio bitstream. Based on the above requirements,
each cable modem should also work in a full-duplex mode.
One of the most important factors in realizing an effective
two-way audio communications system is to implement an
audio codec such that the exchange of the bitstream from a
terminal to a payload formatter can occur in real-time. Fig. 4
shows the configuration of the two-way real-time audio communications system implemented in this paper. Here, we selected a 32-bit fixed-point DSP board4 as the broadcasting
station and the terminal, where a microphone and a speaker
system are connected to each DSP board and the payload
formatter operates on a PC. In particular, the MPEG-2 Layer II
audio codec is implemented on the DSP, where the DSP has
an A/D and D/A converter to interface with the microphones
and speakers. The real-time data-exchange technology embedded in DSP is used to transfer a bitstream obtained from
the codec to the payload formatter, and vice versa.

Source Port (16)

Sequence Number (32)
Acknowledgment Number (32)
THL (4)

Reserved
(6)

www.ieee.org/bts

Code Bits
(6)

Window (16)

Checksum (16)

Urgent Pointer (16)

Options (16)

Padding (16)
Audio Data (Variable)

Fig. 2 – A payload format for audio data transmission,
where the number in parenthesis is the number of bits
assigned in each field
Header CRC
(32)

Bit
SCFSI Scale
Allocation
Factors

(0,16) (26–188) (0–120) (0–1080)

Sample

Ancillary
Data

(Variable)

(Variable)

Fig. 3 – An audio data format corresponding to the audio
data field in Table 2, where (a,b) implies that the number
of bits is variable from from a to b bits

Fig. 5(a) shows the structure of the MPEG-2 Layer II audio encoder [10], [11]. The MPEG-2 Layer II audio encoder
has four processing blocks, including the mapping block, the
quantization and coding blocks, the psychoacoustic model
block, and the frame packing block. Furthermore, the audio
data format is composed of a header field, a cyclic redundancy check (CRC) field, a bit allocation field, and a scale
factor selection information frame packing block. An audio
signal sampled at a rate of 16, 22.05, or 24 kHz is applied
to both the mapping block and the psychoacoustic model
block. In the mapping block, the audio signal is filtered by a
filterbank analysis filter, where the filter bank consists of 32
Microphone
Real-Time Data Exchange

A 32-b
Fixed-Point DSP

PC

Speaker

CATV Networks
Cable Modem

Cable Modem
Microphone
Real-Time Data Exchange

MPGE-3 Layer II Audio Codec
This section first reviews the MPEG-2 layer II audio codec
algorithm, and then describes how to realize its real-time
implementation.

Destination Port (16)

Speaker

A 32-b
Fixed-Point DSP

PC

Fig. 4 – Configuration of a tw-way real-time audio
communications system over CATV networks
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Audio
16 kHz/
22.05 kHz/
24 kHz

The Optimization of Algorithm

Quantization
and
Coding

Mapping

Frame
Packing

Encoded
Bitstream
C-Code Optimization

Psychoacoustic
Model

The Optimization Based on Target

Ancillary
Data

The Optimization by Using a DSP Programming Toolkit

(a)
The Optimization by Using Linear Assembly

Frame
Unpacking

Encoded
Bitstream

Fig. 7 – Processing steps for the implementation of MPEG-2
Layer II on a 32-bit fixed-point DSP

Reconstruction

Audio
16 kHz/
22.05 kHz/
24 kHz

Inverse
Mapping
(b)

Fig. 5 – Structure of the MPEG-2 Layer II audio encoder and
decoder; (a) encoder and (b) decoder
Layer
(2)

Padding Bit
(1)
Mode
(2)

Bitrate Index
(4)

Syncword
(12)

Copyright
(1)

Emphasis
(2)

0×FF
Header ID
(1)

Sampling
Frequency
(2)

Error Protection (1)

Mode
Extension
(2)

Private Bit Original/Copy
(1)
(1)

Fig. 6 – Structure of the MPEG-2 Layer II audio header, where
the number in parenthesis is the number of bits assigned to
the corresponding field

subbands whose center frequencies are equally spaced up to
the maximum frequency. As a result, 32 filtered signals can be
obtained by the mapping block.
In the frame packing block, the encoded bits are packed
with the MPEG-2 Layer II audio header. Fig. 6 shows the
MPEG-2 Layer II audio header, which consists of a syncword
field, a header ID field, a layer field, a error protection field, a
bitrate index field, a sampling frequency field, a padding bit, a
private bit, a mode bit, a mode extension, a copyright field, an
original/copy field, and a emphasis field, where the number
in parenthesis refers to the number of bits assigned to each
corresponding field. Note that the syncword is set as ‘0xFF’
for the MPEG-2 Layer II audio.
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Fig. 5(b) shows the structure of the MPEG-2 Layer II audio
decoder [10], [11]. The MPEG-2 Layer II audio decoder has
three processing blocks, which include the frame unpacking block, the reconstruction block, and the inverse mapping
block. The encoded bitstream is input into the frame unpacking block. To unpack the audio bitstream, the start position
of the bitstream is searched by looking at the syncword; an
additional header of 20 bits is unpacked after the syncword.
Next, a quantization table is selected based on the combined
information from sampling frequency, bitrate, and the number
of channels. Then, by using the selected quantization table,
the quantized subband values and scale factor indices are
unpacked from the bitstream. In the reconstruction block,
the unpacked values are inversely quantized and rescaled by
the pre-selected scale factor indices. Finally, in the inverse
mapping block, the rescaled values are converted into time
domain signals by using a filterbank synthesis filter.
Next, we explain how the audio codec is implemented in
real-time. As shown in Fig. 7, there are several steps required
for implementing the MPEG-2 Layer II codec. First of all, we
perform an algorithmic level optimization. For example, we
reconfigure the synthesis filter to reduce the complexity. Second, we optimize the codec source program by replacing any
functions with tables. For example, window functions that are
used in the reconstruction step of the audio decoder are precomputed and stored as tables. In addition, the variable types
are changed from integer to short or short to character type,
etc. The third step is to optimize the codec source program
with a DSP programming toolkit5. Finally, we apply a linear
assembly technique to a part of the source program that has
high computational complexity [12], [13].

Audio System on DSP and
Communcation Between DSP and PC
Audio Interface with DSP
Here, CATV terminals and broadcasting stations are realized
by a 32-bit fixed-point DSP board, which is connected to a
microphone and speakers, as explained in Section 2. To
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1b

Audio Bitstream

Control
Signal
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Fig. 9 – A packet format for the real-time data-exchange

A 32-b Fixed-Point DSP
Audio
Codec Chip
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16-b
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Fig. 8 – Configuration of the audio interface with a 32-bit
fixed-point DSP

Control
Signal

A Memory for
a Real-Time DataExchange
A Sending
Packet
Buffer

A Receiving
Buffer

A Buffer for
a Real-Time DataExchange
A Sending
Protocol
Buffer

A Receiving
Buffer

JTAC

JTAC

PC

communicate with a microphone and speakers, we designed
the audio interface on the DSP board as a two-way real-time
communications system, as shown in Fig. 8. In this system,
the analog input signals are first digitalized to 16-bit resolution by an audio codec chip. Next, a full-duplex serial port
receives the audio signals and transmits them into the DSP
that is embedded in the audio encoder and audio decoder.
Next, the audio signals are encoded into a bitstream by an
audio encoder implemented on DSP. To play out the audio
signals, the transmitted bitstream is decoded by an audio
decoder implemented on DSP, and DSP then sends the
decoded audio signal to the speakers.
In particular, a direct memory access (DMA) technique is
used to reduce the computational load of DSP for data transfer
between the full-duplex serial port and DSP [11]. Moreover,
the 32-bit fixed-point DSP has an operating system, which
can be used to support multi-tasks and interrupt controls.

Communication Between DSP and PC
The bitstream between a terminal and a payload formatter
should be transferred in real-time to realize a two-way realtime audio communications system. To this end, we adopted
a real-time data-exchange (RTDX) technology6 that causes
no interference to application programs implemented on
DSP [14]. We first define the real-time data-exchange packet
format as shown Fig. 9. That is, the real-time data-exchange
packet contains 384 bytes for the audio bitstream and 1 byte
for communicating between the terminal and the payload
formatter. Table I shows the definition and explanation of
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Bitstream

Control
Signal

1,024
Samples

1,024
Samples

Decoder
Bitstream

DMA

Operating System

Audio
Encoder

Encoder

A Buffer for
a Real-Time DataExchange
A Sending
Protocol
Buffer into PC
A Buffer for
a TCP/IP
Protocol

A Sending
Buffer into DSP

A Receiving
Buffer

A Sending
Buffer

Fig. 10 – Scenario for a communications system between a
32-bit fixed-point DSP and a PC for real-time data-exchange

Table I – Description of Control Signal for Real-Time
Data-Exchange
Control Signal

Description of Control Signal

R

Real-time data-exchange reset

N

Real-time data-exchange end

F

Bitstream is full

E

Bitstream is empty

the control signal required for communication. Note that the
control signals ‘R’ and ‘N’ are used to reset and finalize the
RTDX communications, respectively, and the control signals
‘F’ and ‘E’ are used to indicate the status of a sending buffer
as ‘full’ and ‘empty,’ respectively.
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Table II – Delay for the Implemented Two-Way
Real-Time Communications System With Mono Audio
Signals Sampled At 24 Khz And Compressed With
A Bit-Rate Of 64 Kbit/S
Item

Delay (ms)

Encoding delay

48

Maximum processing delay for encoding

48

Maximum processing delay for decoding

48

Total delay

144

Broadcasting Station

Cable Modem
Payload Formatter

sending buffer is full, the protocol sends the packet to the PC
via JTAG, which is standardized as IEEE Standard 1149.1 [15].
After the sending buffer of the PC receives the packet, the
packet is packed into a TCP/IP packet and is finally sent to
another PC over CATV networks via the TCP/IP protocol, as
shown in Fig. 2. The real-time data-exchange communication
from a PC to a DSP board follows the reverse procedure as
described thus far.
Fig. 11 shows a prototype of the implemented two-way
real-time communications system; Figs. 11(a) and 11(b) correspond to Terminal-A and Terminal-B, respectively. In order to
verify whether or not the implemented system works in realtime, we measured the end-to-end delay. Here, we ignored
the transmission delay from the sender to the receiver over
CATV networks and the delay incurred during the packetization of the payload format, since these delays are marginal as
compared to the codec processing delay. Table II shows the
codec processing delay measured in milliseconds with mono
audio signals that are sampled at a rate of 24 kHz and compressed with a bit-rate of 64 kbit/s. It is shown from the table
that the total delay is around 150 ms, which is acceptable for
current voice communications defined by the ITU-T Recommendation Y.1541 [16].

Conclusion
Microphone/Speaker
(a)

Subscriber

Cable Modem

Payload Formatter

In this paper, we proposed a two-way real-time communications system for audio over CATV networks. The system consisted of a real-time audio encoding/decoding module, a
payload formatter based on the TCP/IP format, and a cable
network. The audio module representing a terminal in the
system was implemented using a 32-bit fixed-point DSP
board, where the MPEG-2 Layer II audio codec was used for
the real-time audio processor. The payload formatter communicated with the DSP board via the real-time data-exchange technology, and it sent and received the TCP/IP
packet via a cable modem. After implementing the system,
the end-to-end delay was measured at being around 150 ms,
though omitting the network and payload format processing
delays, which confirmed that the proposed system worked
in real-time with audio of high quality.

Microphone/Speaker

References
(b)

Fig. 11 – A prototype of a two-way real-time audio
communications system over CATV networks; (a) a broadcasting
station (Terminal-A) and (b) a subscriber (Terminal-B)

Next, we designed an RTDX communications system. Fig.
10 shows the scenario for a communications system between
a 32-bit fixed-point DSP and a PC over an RTDX protocol.
When a sending buffer for the RTDX packet is empty, the
bitstream is packed with the control signal ‘E’ into the audio
bitstream, as shown in Fig. 9. The real-time data-exchange
packet is then moved to the sending buffer of the RTDX
protocol when the sending buffer is empty. Whenever the
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1

Instead of TCP/IP, the User Datagram Protocol (UDP) can be applied if a little quality degradation of the received audio due to packet losses is tolerable. UDP is implemented with a
relatively easier process than TCP/IP.
2
In this paper, we focus on the issues related up to the network layer. For the remaining layers, refer to [4].
3
In this paper, we use Versa’s CM0036P Ethernet to Coaxial converter as the cable modem [7].
The cable modem is equipped with two threaded Neill-Concelman (TNC) connectors and one
registered jack (RJ) 45 port. The cable modem can transmit data at a speed of 10/100 Mbps,
thereby supporting the carrier sense multiple access with collision avoidance (CSMA/CD) Ethernet protocol and IP-based management security.
4

In this paper, we use TI’s TMS320C6416 DSP as the 32-bit fixed-point DSP. A TMS320C6416
DSP has a 1 GHz clock, 1 MB internal memory, 16 MB external memory, and 512 KB flash
memory [8][9].
5
In order to generate the DSP code from the C-source, we used TI’s Code Composer Studio
(CCS) v3.0 as a DSP programming toolkit [12].
6
In this paper, we used TI’s RTDX as a real-time data exchange technology [14].

IEEE Broadcast Technology Society Newsletter

33

Why visit
IBC2009?
•
•
•
•
•
•
•
•
•
•

Network with over 1,400 exhibitors
Attracts 49,000+ actual attendees, from over 130 countries
Industry led conference programme

FREE - Hands-on in the Production Village - NEW for 2009
FREE - Participate in the Show Floor Training areas
FREE - IBC2009 Zones: IPTV, Mobile and Digital Signage
FREE - Business Briefing Sessions
FREE - The IBC Big Screen Experience
FREE - New Technology Campus
FREE - The prestigious IBC Awards ceremony

the content
creation • management • delivery

experience
Conference 10 - 14 September
Exhibition 11 - 15 September
RAI Amsterdam

www.ibc.org
IBC Fifth Floor International Press Centre 76 Shoe Lane London EC4A 3JB UK
Tel: +44 (0) 20 7832 4100 Fax: +44 (0) 20 7832 4130 Email: info@ibc.org

34

IEEE Broadcast Technology Society Newsletter

en
p
o
w er
o
n t
is egis
n r
tio org/
a
r .
ist ibc
g
re ww.
9
00 w

2

Summer 2009

–

SAVE THE DATE!
14 -16 October 2009 – Alexandria, VA USA

Please mark your calendar to attend the 59th Annual IEEE Broadcast Symposium to be held at the
Westin Hotel in Alexandria, Virginia on 14-16 October 2009.
The IEEE Broadcast Symposium is focused on technical areas important to broadcast engineers and
professionals with an emphasis on leading edge technology of interest to broadcasters.
Topic Areas:
Presentations are being scheduled who will present on topics such as the post transition
performance of digital terrestrial TV, AM and FM digital radio performance, the results of
increasing the level of FM IBOC carrier levels relative to the FM analog carrier power
level, predictions of FM IBOC interference to adjacent channels and observed
interference to adjacent channels, point to multi point TV transmission to mobile hand
held devices, distributed transmission for TV and FM, advances on the use of Longley
Rice modeling to determine predicted coverage contours for radio and TV, and other
topics that are relevant to the modern broadcast engineer.
This event will now offer Continuing Educations Units (CEUs) for attending the technical sessions. Most
consultants and PE’s know that those are often required to maintain professional engineer licenses.
Please feel free to request the CEU accreditation when you register for the conference.
Potential presenters are still invited to submit abstracts for proposed papers on advances in broadcast
technology, including presentations in the following topic areas: 1) Technical issues associated with the
termination of analog television broadcasting, 2) Repurposing of analog television broadcast transmitters, 3)
Digital radio and television systems: terrestrial, cable, satellite, Internet, wireless, 4) Streaming, IPTV, VoIP, VoD,
Mobile TV, Wireless Multimedia, 5) Wireless Broadband Networks; e.g., IEEE 802.22 Wireless Regional Area
Networks (“WRANs”), 6) Transmission, propagation, reception, re-distribution of broadcast signals.
Prospective authors are invited to submit extended abstracts of 500-1000 words by e-mail to bts@ieee.org.
Please indicate that the abstract is submitted to the 2009 Annual IEEE Broadcast Symposium, and include the
corresponding author’s full name and contact information including: Affiliation, address, e-mail, and phone
number. Abstracts must be submitted by May 31, 2009 for consideration to be included in the 2009 Symposium
technical program.

For details visit the Broadcast Symposium web site: www.ieee.org/bts/symposium
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January 9–13, 2010
Las Vegas, USA
http://www.icce.org

IEEE CONSUMER ELECTRONICS SOCIETY

CALL FOR PAPERS

CO-LOCATED WITH THE INTERNATIONAL CONSUMER ELECTRONICS SHOW
Conference Chair
Aldo Morales
Penn State Harrisburg

28TH INTERNATIONAL
CONFERENCE ON CONSUMER
ELECTRONICS 2010
Conference Theme: Green Consumer Electronics Technologies

VP of Conferences
IEEE Consumer Electronics Society
Simon Sherratt
The University of Reading

The International Conference on Consumer Electronics (ICCE) is soliciting
technical papers for oral and poster presentation at ICCE 2010. Now in its
28th year, ICCE has a strong conference history coupled with a tradition of
attracting leading authors and delegates from around the world. Papers reporting
new developments in all areas of consumer electronics are invited, including but
not limited to those listed below. Student papers and papers of a tutorial nature
are particularly encouraged. This year, papers relating to Green Consumer Electronic
Technologies are particularly sought for a special session.

Technical Program Chair
Peter Corcoran
National University of Ireland, Galway
Technical Program Vice-Chair
J.J. Lukkien
Eindhoven University of Technology
Tutorials Chair
Atul Batra
Marvell Semiconductors, Inc

Tutorials are scheduled during the Conference. Brief proposals should be submitted by June 1st, to
Atul Batra at abatra@marvell.com. Proposals must include title, abstract, detailed outline, as well as
bio and contact information for the presenter.

Special Sessions Chair/
Co-Treasurer
Stuart Lipoff
IP Action Partners

TOPICS
HOME ENTERTAINMENT
Home Gateway, DTV, Home Theater, PVR, Interconnects, Game Systems, Interactive and Directed Programming, Internet Integration, Advanced DVD
and CD, Displays

CEA Liaison/Treasurer
Brian Markwalter
Consumer Electronics Association
Uwe E. Kraus
University of Wuppertal

MOBILE COMPUTING & COMMUNICATION
Mobile Broadband, Handheld & Wearable Computers, Personal Multimedia Devices, Next Generation Cellular, AV Streaming to Handheld Devices

Hans Baumgartner
Divx, Inc
Virginia Williams

A/V TECHNOLOGY
Still & Video Cameras, Analog and Digital Audio, 3D Video, Recording, Storage, Compression,
Transcoding, Applied Signal Processing, Content Indexing, Networked A/V, Video Enhancement,
Visual Quality Assessment, Emerging VOD and Non-Real-Time (NRT) Services & Standards

Peter H. N. de With
TU Eindhoven
Consumer Electronics Society President
Larry Zhang
Consumer Electronics Past Society President
William Lumpkins
Chinese Liaison
Ja-ling Wu
National Taiwan University

RF & WIRELESS
Antennas, Acquisition, Equalization, Spectrum Usage, Software Radio, Wireless LAN, 802.11
Standards, Bluetooth, RFID, WPAN
CONSUMER NETWORKS
Wired & Wireless Multimedia, QoS, Security, Peer-to-Peer, Internet Appliances, Home Control,
Bridges, Interoperability, Application Control, Home Architecture, Healthcare Applications and
Energy Management.

Chinese Liaison
Zhenshuo Sun
Xiamen Kingtop Information Technology Co. Ltd
European Liaison
Dietmar Hepper
Thomson

AUTOMOTIVE ENTERTAINMENT & INFORMATION
Navigation, A/V Systems, Driver Assistance, Networks, Communication Aspects, Sensors and
Control

Korean Liaison
Sung-Jea Ko
Korea University

SECURITY & RIGHTS MANAGEMENT
Copy and Redistribution Protection, Payments, Trusted Computing, Parental Controls, Legal and
Regulatory Issues, Biometrics, Privacy, Encryption

South Asian Liaison
Bernard Fong
Hong Kong Polytechnic University

ENABLING TECHNOLOGY
Advanced Semiconductors, High Speed Signals & Interconnects, Algorithms, O/S, Development
Tools, Test Equipment, Advanced Displays, Power and Conventional Batteries, Small Fuel Cells,
Standards, Intellectual Property, Cost Reduction, Compliance Testing, Human-Computer Interface, Special-Needs/Assistive Technology, Recyclable / Green Engineering

TPC Japan
Isao Kawahara
Matsushita Electric Industrial Co., Ltd.
Conference Coordinator
Charlotte Kobert

AUTHOR’S INFORMATION
Deadline for Paper Submission: June 19, 2009
Notification of Acceptance: September 7, 2009
Camera-Ready Paper Due: October 2, 2009
ICCE is Now Accepting Sponsorships
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Authors are invited to submit a 2-page summary according to the posted submission guidelines.
Only electronic submissions will be accepted via the web at http://www.icce.org.
At least one author of each paper MUST pre-register for the conference by October 16, 2009 for
papers to be included in the program.
For further information or questions, please visitwww.icce.org or contact us at icce@ieee.org
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Announcing a Special Issue of the
IEEE/OSA Journal of Display Technology on
3-D Displays and Visualization

̅̅ Submission Deadline: 10 OCTOBER 2009 ̅̅
The IEEE/OSA Journal of Display Technology (JDT) invites submission of original manuscripts
reporting recent advances for a special issue on 3D displays, 3D TV, 3D video, and 3D visualization.
Contributed papers on all aspects of this technology are welcome, including but not limited to various
hardware, algorithms, devices, sensors, systems, architectures, and applications in 3D displays, 3D
TV, 3D video, and 3D visualization. Various topics on 3D displays, 3D TV, 3D video, and 3D
visualization to be covered in the special issue include, but are not limited to optical devices, optical
and photonics systems, hardware, applications, holographic techniques, volumetric displays, stereo,
multi view imaging, stereo, sensors, biomedical and biological applications, algorithms for 3D image
processing to improve performance, and psychological and visual sciences of 3D perception.
The Guest Editors for this issue are Dr. Bahram Javidi, Board of Trustees Distinguished Professor,
University of Connecticut; Prof. Manuel Martínez Corral, University of Valencia, Spain; Dr. Pietro
Ferraro, National Institute for Applied Optics (INOA), Italy; and Prof. Osamu Matoba, Kobe
University, Japan.
The deadline for submission of manuscripts is 10 October 2009 and publication is tentatively
scheduled for the October 2010 issue. Manuscripts should conform to requirements for regular
papers (up to 8 double-column, single-spaced journal pages in length, keywords, biographies, etc.).
All submissions will be reviewed in accordance with the normal procedures of the Journal.
The IEEE Copyright Form should be submitted after acceptance. The form will appear online in the
Author Center in Manuscript Central after an acceptance decision has been rendered.
For all papers published in JDT, there are voluntary page charges of $110.00 per page for each page
up to eight pages. Invited papers can be twelve pages in length before mandatory overlength page
charges of $220.00 per page are levied. The length of each paper is estimated when it is received.
Authors of papers that appear to be overlength are notified and given the option to shorten the paper.
Authors may opt to have figures displayed in color on IEEE Xplore at no extra cost, even if they are
printed in black and white in the hardcopy edition. Additional charges will apply if figures appear in
color in the hardcopy edition of the Journal.
Manuscripts should be submitted electronically through IEEE’s Manuscript Central:
http://mc.manuscriptcentral.com/jdt-ieee. Be sure to select “3-D Display and Visualization Special
Issue” as the Manuscript Type, rather than “Original Paper.” This will ensure that your paper is
directed to the special issue editors. IEEE Tools for Authors are available online at:
http://www.ieee.org/organizations/pubs/transactions/information.htm
Inquiries can be directed to Lisa Jess, Publications Administrative Assistant, IEEE Photonics
Society Editorial Office, l.jess@ieee.org (phone +1-732-465-6617; fax +1 732 981 1138).
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Plan to Attend!
IEEE Broadcast Technology Society to present another half day tutorial at IBC!
Sunday, 13 September from 1:30-5:00 pm at the RAI, Amsterdam
“Audio Technology: Coding and Concatenation, Loudness and Lip Sync”
Chaired by Yiyan Wu, Communications Research Centre Canada, Canada
Presentations by:
Tony Spath, VP, International Sales, Broadcast, Dolby Laboratories, Inc, United Kingdom
“Audio for Next Generation Entertainment Services”
Gerhard Stoll, Institut für Rundfunktechnik GmbH (IRT), Germany
“Audio Quality Loss due to Concatenation of Audio Codecs”
Patrick Waddell, Manager, Standards & Regulatory, Harmonic, Inc, U S A
“Audio and Video Synchronization”
Craig Todd, Senior Vice President & CTO, Dolby Laboratories, Inc
Audio Loudness
Florian Camerer, Sound Engineer, ORF - Austrian Broadcasting Corporation, Austria
“The Search for the Holy Grail - Towards Loudness Normalization in Broadcasting”

