
The technologies to deliver information and entertainment over the air, cable, satellite and Internel- 
to audiences worldwide, at home and on the go. 

From the President 

lt'zs el~clting to be 
a p m *  Lnmch 
beneath our mw, 
c~liorhl Newrietter 
masahead. The addi- 
Uon of color marks 

ensure exact eolar marcha, $0, we. 
p w  their 435 C gs * c%s&x. Ym'U 
a h  be seeing this new calor on the 
Tmtxw&m we, brighter and bolder 
f h ' i  fXfo1~3, md ctn OW W& Site. 

Lime o u r  hst Newslwter went to 
press, we mrnpletad the pmentatlan 
af our hdety and Publicatims Rwkws 

the kaqbhg of the Nws-5: tms- 
f ~ r l o n a P r h a t w e h o p e w i l l ~ e  
a ~ ~ v e a n d i n f ~ ~ b  
~ ~ r a s l r m e m ~ I n E h i e ~  
fllOK&B.~k&d$&dCX~hvecha- 
s n i s i t v c e n d e d r o ~ k k R ~  
or&ngen u s 4  an radio tsmrs. B ~ L  
More you rut41 d m  to the fkmdn- 
WiuhlS $%&At &3fi Wfth tht% IsT~dtSl& 
i n h a n d a s & & r ~ 1 e , b e ~  
zhatwecollldzt~t:Malyerffectmt& 
b the PAPgCONEa, eo:& h k ,  which 
t h e p r i n t i n g a n d ~ ~ ~ k ~ o ~  

during zhe TAB meeting series in Sm 
Antonio, Texm, in November. Charlie 
Eirxalf and April Nahrnura jainad me 
tlsele far tht2 R e ,  and Ytyan 
m &m jozned us for the W b l m  
Review. In the Swiety Re~im,  we 
em- mr oq$oing Smtegic P h -  
n Q  efforts and nated that we wwa 
e k i n g  an outside facilbwr to wa~k  
with tls in mren&a@ Brn to m t  

the dalhges of the e~olvhg braad- 
cast industry. Pormircj~sly~ a veteran 
TM volunteer who has g&kd ohef 

organizations through similar exercises 
was in the room. We have followed up 
with him since then, and we look for- 
ward to his help this year. 

In the Publications Review, we 
emphasized the turnaround in the 
quality of our Transactions since our 
last review five years ago, when we 
were criticized for inadequate peer 
review. Since then, we've grown from 
three Associate Editors to a current 
roster of twenty, augmented by IEEE 
Publications Office staff. More than 
150 others volunteered their time and 
expertise to our peer review process 
last year. As of this writing, we've yet 
to receive the official comments back 

continued on page 2 



From the Editor continued 
on Broadcasting which is celebrating 
its 50th anniversary this year. Thanks 
to the Queens Borough (New York) 
Public Library and our society admin- 
istrator April Nakamura we have 
located a copy of that first issue. The 
library was kind enough to fax April 
the first several pages and we are 
reprinting the table of contents and 
the title page to give you an idea 
what hot topics of the day were in 
March 1955 and who was leading the 
organization. From that issue it is 
noted that the vice-chairman of the 
administrative committee was Scott 
Helt in whose honor we present the 
annual award for the best transac- 
tions paper. - - 

I also note that the papers in that 
first issue were all presented at the 
4th Annual Broadcast Symposium 
held in Cleveland, OH in September 
of 1954. We are now preparing for the 
55th Annual Symposium and paper 
abstracts are due by May 25, 2005 
(see the call for papers in this issue 
for details). 

Congratulations are also in order 
for Ed Williams on his retirement from 
PBS but thankfully not from the BTS - 
See more details inside. 

In this issue we have once again, 
thanks to Dmitry Tkachenko, a good 
report from our chapter in St. Peters- 
burg, Russia and Valentin Trainotti 
has provided a report from our  
chapter in Argentina. I know that we 
have a number of active chapters 
and a great way to help increase 
local participation and at the same 

~ t t e r  "--"' ner 
. . .-. - . , . .ewslett~. ..,.,-. ..es c,. . 
tributions from every member. 
Please forward materials you would 
like included to the editor at 
wmeintel@computer.org. Here are 
our deadlines for upcoming issues: 

kure e Date 
Summer, 2005 mriil 20,2005 
Fall, 2005 July 20,2005 
Winter, 2005 October 20,2005 
Spring, 2006 January 20,2006 

time promote our society is to let 
others know about your activities. 
Send me an email with a short report 
and/or  your upcoming meeting 
schedule and I will put it in the 
newsletter. 

In our continuing effort to add 
more useful content this issue contains 
an article by Jerry Whitaker on PSIP 
and the Programming Metadata Com- 
munication Protocol (PMCP). Although 
we have not yet been too successful 
in our efforts to obtain articles con- 
cerning digital television outside the 

United States Yiyan Wu has provided 
a link to a useful web site for such 
information. (http://www.digitag.org) 
- Check it out. 

As always - let me hear from you - 
comments, suggestions and criticism 
are all welcome and once again I 
encourage you to share your knowl- 
edge and experiences with our readers 
by taking the time to submit a brief 
article. 

Bill Meintel 
wmeintel@computer.org 

From tne Preslaent continued 

from either the Society Review or the 
Publications Review. We'll let you 
know next time how we fared. 

We're looking forward to seeing 
many of you at NAB next month. Our 
tutorial has moved from Saturday to 
Wednesday afternoon this year, to 
avoid conflicting with the SBE Ennes 
Workshop. Yiyan Wu will be present- 
ing a portion of our Symposium tuto- 
rial on "Video and Audio Distribution 
via Wireless Broadband," I'll describe 
the various activities of the IEEE 802 
standards committees, and Victor 
Tawil of MSTV will provide an update 
on the FCC's proposed rulemaking 
allowing unlicensed devices to oper- 
ate in the TV broadcast bands. April 
Nakamura and Jerry Berman will be 
nearby at our membership booth. 

We've also begun planning for 
another joint tutorial with SMPTE at 
IBC in September. Although still in the 
proposal stage, we hope to present 
real-world experiences in implement- 
ing HDTV, as related by an interna- 

Tom at the Alamo 

tional panel of experts. Stay tuned for 
further details as our plans gel. 

As always, we welcome your com- 
ments and ideas by e-mail or by log- 
ging onto the BTS Virtual Community. 

Tom Gurley 
President 

IEEE Broadcast Technology Society 
tgurley@ieee.org 
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PEEE Mistory Center Project "Goina rs Diglrial" 

Going Digital is an on-line forum for collecting your stories 
and reminiscences and to help identify issues and turning 
points -- the highs and the lows -- inherent in the process 
of bringing ideas to  fruition. The IEEE History Center 
requests your help to  locate and contribute significant 
records, reports, and accounts which demonstrate the evo- 
lution of these specific areas of technology. 

Under a grant from the Alfred P. Sloan Foundation, 
which is funding a series of similar initiatives around the 
globe, the IEEE History Center has assembled and posted 
material immediately available concerning two areas of 
recent technology. Pioneers in these areas are urged to sub- 
mit personal recollections, documents, pointers to collec- 
tions of documents, and comments on materials submitted 

by others. The History Center will attempt to weave these 
materials into a historical narrative that will preserve the 
rich texture of the engineering enterprise. The project will 
build on the Sloan Foundation's ongoing support of the 
development of a model for the creation of Web sites to 
gather historical information, and the final report will con- 
tribute to that effort. At the same time, the final products - 
the Web pages themselves - will be able to join the previ- 
ous efforts in creating a "Web ring" of the history of recent 
technology that will begin to attain critical mass. Our two 
areas of interest are Automatic Speech Synthesis and Recog- 
nition (ASSR) and Digital Audio Recording (DAR). If you are 
interested in part icipating,  please visit: h t tp : / /www. 
jeee.or~organizations/l~istory_center/goingdigital.html 

Long time BTS member Ed Williams 
has retired from his position at the 
Public Broadcasting System (PBS). Ed 
tells us however that he will continue 
to be involved in the BTS where he 
serves as Technical Activities commit- 
tee representative to the AdCom. We 
wish Ed the best on  his retirement and 
are grateful that he will continue to be 
involved in our society. Over the years 
he has been one of our most active 
members making major contrib~itions 
to the success of both our annual 
Symposium and the Transactions. 

For those w h o  may not know, 
Ed has 45 years of experience in 
b roadcas t  e n g i n e e r i n g  having 
worked at local stations, the PBS 
Network, NAB, and  the Advanced 
Television Test Center. His major 
contributions to the industry include 
working on the development of the 

first satellite T V  network distrihu- 
tion system, captions for the deaf, 
s t e r e o  a u d i o  fo r  TV, formal 
advanced television laborato~y and 
field tests, the nationwide 40-city 
Harris/PBS DTV Express demonstra- 
tion and seminar tour, implementa- 
tion of DTV for public TV stations, 
a n d  s tandards  development .  His 
profess ional  affi l iat ions inc lude 
membership of the  AFCCE, ATSC 
committees, IEEE, SBE, SCTE, and 
he is a fellow of SMPTE. 

Although recently retired from 
PBS, he continues to be involved in 
many aspects of digital broadcast 
engineering, standards development, 
and technical seminars. The NAB 
also recently announced that Ed will 
setve as Editor-in-Chief for upcom- 
ing 10th Edition of the NAB Engi- 
neering Handbook. 
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RTS Members save $300 at. WV32005 

Members of BTS save $300 off the cost 
of conference  registration at the  
NAB2005 (16 - 21 April 2005). NAB has 
generously extended this discount to 
all active Members of the IEEE Broad- 
cast Technology Society. In addition, 
when you register for the NAB Broad- 
cast Engineering Conference, the NAB 

Broadcast Management Conference, or 
the NAB MultiMedia World Conference 
you will get access to all three. 

To register for NAB2005 and SAVE 
$300, g o  t o  the  BTS Homepage at: 
www.ieee.orghts Broadcast Technology 
Society members should have received 
an email with the NAB2005 partner reg- 

istration discount code. If you have not 
yet received your code, send an e-mail 
or fax to April Nakamura at: a.nakamu- 
ra@ieee.org, or fax: +1 732 981 1769. 
The email or fax should contain your 
IEEE Member number, your full name, 
contact information and the phrase 
"Send BTS partner code for NAB". 
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FEEE Broadcast Technoloqy Society AdCorn MeeRina N 

October 12,2004 
Hotel Washington, Washington DC USA 

Attendees: 

Best, Greg 
Bouchard, Guy 
Cozad, Kerry 
Einolf, Charles 
Friedel, Richard 
Gurley, Thomas 
Hayes, William 
Layer, David 

Meintel, William 
Nakamura, April 
Nass, Lanny 
Shumate, Sid 
Silliman, Thomas 
Trainotti, Valentin 
Wandel, Eric 
Williams, Ed 

1. Meeting Called to order 2:30 PM 
2. Introductions and welcome. 

a.Mr. Gurley extended a special welcome to Ralph 
Wyndrum, Vice President of TAB, who has been visit- 
ing Society AdComs. He noted that Moshe Kam, 
Chair of the IEEE Membership Project, also would be 
joining the meeting. 

3. Mr. Gurley turned the floor over to Ralph Wynclrum for 
his presentation, summarized below:. 
a.Mr. Wyndrum said that, as the TAB VP, it is his job to 

ensure the health of the Societies and make sure they 
are contributing to IEEE as best they can and bring 
that philosophy to TAB. Mr. Wyndrum has visited a 
number of small, medium and large Societies. Soci- 
eties are the heart and soul of TAB, the source for 
money and the source of technical content. They are 
in various degrees of array and disarray and he has 
been working with them to get them back on track. 
Many of the Societies are struggling for money, and it 
is affecting the Society's morale. AdComs' decisions 
to cut costsaffect technical programs and volunteers. 
The time has come to cut back on the tax Societies 
pay to cover IEEE overhead. Mr. Wyndrum took this 
message to Art Winston and IEEE FinCom, which 
agreed to cut the 36% increase in indirect overhead 
back to the rate of inflation. The Executive Commit- 
tee has recommended reducing the budget, but seri- 
ous cutbacks will have to occur. 

b. Publications 
i. Publications provide $30 Million/year for use by 

the IEEE. We now face competition from the web, 
open access & competitors (Reed, Elsevier). Mike 
Lightner and Mr. Wyndrum are in a strategic plan- 
ning committee which will be developing strategic 
responses to these problems. With electronic pub- 
lishing, the users are not realizing that a publica- 
tion is from a specific Society. 

ii. The British Government and US National. Institutes 
of Health are saying that if they pay for any part of 
research, the results must be  available for free. 

WLI, Yiyan 

Special Guests: 
Kam, Moshe 

IEEE Membership Project 
Wyndrum, Ralph 

VP. Technical Activities 

Models are being created to possibly address this 
c. Conferences 
d.Conferences genera te  $10 million/year. IEEE is 

attempting to identify exactly what is the impact of 
conferences to our membership,  volunteers, and 
members. 
i .  There will be a weekend of conference strategy 

with representatives from Societies, Sections, N&A 
etc. 

e .  Distinguished Lecturer program 
i. Sections and Regions have had trouble getting Dis- 

tinguished Lecturers in locations where there are 
small audiences and difficulties in traveling to those 
locations. 

ii. Mr. Wyndrum asked how close BTS feels to its 
Chapters? 
1. Mr. Gurley replied that, in the past few years, 

we have tried outreach to our chapters including 
the offer of money. Additionally, we have pro- 
vided speakers for their events. We want to have 
more Chapters, and have helped a few new 
ones form, but have had a complaint that there 
is some hesitation from a Section. 

2. Mr. Wyndrum suggested that w e  form Joint 
Chapters - with COM, CE, etc. This may be a 
valuable way to increase membership and to get 
better opportunities to bring Distinguished Lec- 
turers to our events. 

f. Mr. Gurley asked about the status of the IEEE cost of 
membership project. 
i. Mr. Gurley noted that the IEEE has been raising 

dues by the cost of living, and in BTS we find that 
people don't join because the cost of membership 
is too high, or have dropped Society memberships 
because the cost of IEEE membership has gone up 
and they need to keep the price level. 

i i .  Mr. Wyndrum replied that IEEE's cost seems to 
match that of comparable membership Societies. 

iii.Moshe Kam noted that the problem may not be the 
cost, but that members d o  not see the value for the 
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membership. 
4. Society Overview Presentation: Tom Gurley made a 

PoarerPoint presentation to overview the Society's 
strategic planning, and membership issues. (See Side- 
bar) 

5 .  The AdCom next heard a presentation from IEEE Mem- 
bcrship Development Committee Segment Initiative 
Chair : Moshe Kam 
a.The IEEE Membership Project: Volunteer and Mem- 

bers see us as a Membership organization not just as 
conference organizers and publishers. The IEEE's suc- 
cess is related to the  number of Members and  
income. In IEEE's traditional areas of strength, our 
market share is declining and we are not well organ- 
ized to senre non-traditional members. Membership 
revenue is very significant and there are some very 
serious competitors from Academia and For-Profit 
Companies. Project organized in early 2004. 

b.Address areas that are "undersenred" by IEEE. 
i. Healthcare, multimedia, broadcasting, entertain- 

ment, Pre-College Education, Information Tech. 
ii. Determine what these groups may need from IEEE 

c.The Membership Project: will change membership 
level titles 

6 .  Review of Publications and Society Review 
a.The AdCom nras asked to read and provide feedback 

on many of the questions. 
7.  Previous Meeting Minutes were approved, and it was 

noted that all action items had been completed. 
8. Awards and Nominations report: 

a.Awards: All plaques and certificates are prepared to 
be given out at tile li~ncheon. 

b.Nominations 5: Elections: 
i. R. Freidel, W. Meintel, and D. Tkachenko will run 

for a second tern1 on the AdCom. 
ii. Nominations for two other seats will be sought at 

the Symposium, and other candidates were sug- 
gested by the AdCom. 

iii. President and Vice-President elections. 
1. Tom Gurley and Charles Einolf nominated by 

Sid Shumate. Motion by Lanny Nass, and Sec- 
ond by R. Freidel. Approved Unanimously. 

9. Treasurer's Report 
a.The AdCom received a report from Treasurer Lanny 

Nass. It appears that the Society has a net worth of 
about half a million dollars. 

10. Standards Report 
a.W. Hayes thanked G. Best for his recent Standards 

work and plans to do  work for the RF committee. 
b.W. Hayes and A. Nakamura held a teleconference 

with A. Ortiz of IEEE Standards Staff: 
i. P206: We will reaffirm because it is still in use 
ii. P??? : Wre will reaffirm because it is still current 
iii.P746: Appears to be current and should be reaf- 

firmed 

iv. 1486: TV interlace for signals which have been 
compressed. This should be kept alive. 
1. W. Hayes will draft a paragraph to reaffirm the 

standard. 
v. Tli Camera Resolution Chart - W. Hayes will look 

this up and find out about it. 
c. W. Hayes has reviewed all of the above standards and 

will reaffirm them. 
d. IEEE 802 Committee: 

i. IEEE 802.18, the Radio Regulator), Technical Advi- 
sory Group, is drafting comments on the FCC 
Notice of Proposed Rulemaking on use of unli- 
censed devices in the T V  broadcast bands. 
1. The group needs more participation by broad- 

casters. T. Gurley has agreed to be the BTS liai- 
son to that committee and another. 802.22, 
which is a committee chartered to develop a 
standard for wireless regional area networksop- 
erating on unused 'T'V Channels. 

2. The work is being driven by wireless interests 
who want to build the chips and products. The 
only Broadcaster participating has been FOX, 
and we need to get more of them involved. 

11. IBC Report 
a.The IBC2004 drew approximately 41,000 attendees. 

Stand sales for 2005 are ahead of budget. 
b.A joint tutorial with SMPTE took place. Greater coor- 

dination and advertising should take place in 2 0 5 .  
c.In order for BTS to get onto the conference program 

each year. we need to get onto the conference pro- 
gram committee. \Xi. Hayes volunteered, and T. Gur- 
ley needs to contact IBC and get that done. 

d.The BTS needs to be taken seriously at the IBC. 
12. USRI Report 

a.The AdCom gratefully received G. Berman's USTTI 
report, which was submitted before the meeting. 

13. Logo 
a.T. Gurley suggested that we contact logoworks for a 

possible logo option. 
i. Moved by W. Hayes, and Seconded by G. Best, 

Approved Unanimously 
14. Strategic Planning: 

i. E. Wandel suggested that we hire a professional facili- 
tator who can help us direct the meeting. 
1. What do we offer to our Society members? 
2. Computer Society offers courses 

a. This is something that we could do  to serve our 
membership and attract people. 

3. What do we offer to our membership? 
a. Transaction, newsletter and what? 
b. The perception is that we are the RF society. 
c. Some applications papers in the Transactions or 

Newsletter would help greatly. We could con- 
sider paying an author. 

15. MEETING ADJOURNED 1033 PM 
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Technical meeting oc St.Peterskurg Chanter (Russia) 
Dmitry Tkachenko 

On November 17 a technical meeting 
of St.Petersburg BT/CE/COM Chapter 
was held at the MART Company in 
St.Petersburg. About 20 participants 
attended the meeting, both Chapter 
members  a n d  representa t ives  of 
St.Petersburg industry, universities and 
broadcasters. These Chapter meetings 
at the MART company are held o n  
regular basis due  to support  of the 
MART company  management  a n d  
especially due to enthusiastic support 
of Alexander Artamonov, Deputy  
Director of MART Company, who usu- 
ally makes a lot of efforts in organiz- 
ing these meetings. 

The  General  Director of MART 
Company Saveliy Zhitomirsky opened 
the meeting. He welcomed the partici- 
pants and highlighted the importance 
of digital technologies usage in new 
developments especially in the field of 
digital TV and Radio Broadcasting. 

Alexander Artamonov, Deputy  
Director of MART Company, described 
general outlines of current activities of 

Russian industry in the field of Digital 
TV and Radio Broadcasting taking into 
account the adoption of DVB-T stan- 
dard in Russia. He also paid special 
attention to DRM standard, which is 
used for Digital Radio Broadcasting. 

Professor Konstantin Glasman, the 
Head of Department at St.Petersburg TV 
and Cinema University, delivered a 
detailed survey of 2 recent conferences 
that he visited in September 2004. The 
first conference was ISCE2004 that is a 
traditional conference of IEEE Consumer 
Electronics Society. In 2004 this confer- 
ence was held in Reading, UK. Professor 
Glasman has made preliminary arrange- 
ments to hold ISCE2006 conference in 
St.Petersburg, and he  is currently work- 
ing on organizing this conference. 

Another conference described by 
Professor Glasman was IBC2004 con- 
ference, which is traditionally held in 
Amsterdam together with the trade 
show. He mentioned 2 technical dis- 
cussions that attracted his attention at 
IBC. The first one was the discussion 

o n  European way o n  transition to  
HDTV. According to report of Profes- 
so r  Glasman ,  EBU Project G r o u p  
B/TQE (Television Quality Evolution) 
proposes that Europe should use the 
standard with 720 lines and progres- 
sive scan as an intermediate step in 
the way to  higher resolution HDTV 
(i.e., 1080 lines with progressive scan) 
whi l e  a considerable  number  of 
broadcas ters  a n d  manufacturers  
deploying HDTV now in other coun- 
tries normally prefer HDTV with 1080 
lines and interlaced scan. The stan- 
dard with 1080 lines is compatible 
with current cinema production and 
there is sufficient choice of available 
equipment for this standard. 

The advantage of progressive scan 
is better delivery of quick motion pic- 
tures (like sports) and it is also more 
comfortable for those consumers who 
already get used to quality of comput- 
er displays with progressive scan. On 
the  o ther  hand ,  wide  adopt ion of 
HDTV standard with 720 lines and 
progress ive  scan in Europe may 
require more expensive equipment 
because  it may b e  different from 
equipment that is used in other coun- 
tries. That is why it is possible that 
EBU may propose  some kind of a 
trade-off solution. 

O n e  more  interesting issue dis- 
cussed at  IBC was introduction of 
DVB-H standard, which is intended 
for delivery of TV programs to hand- 
held devices such as mobile phones, 
personal devices, etc. DVB-H system 
is based o n  DVB-T system a s  the  
physical layer. DVB-H receivers are 
active only approximately during 10 
percents of time when they acquire 
the information from the broadcast 
stream. It allows prolonging the serv- 
ice time for batteries of handheld 
devices. Another option of DVB-H 
standard is improved performance in 
high noise conditions that may take 
place in many usage scenarios for 
mobile devices. 

Some companies like Nokia already 
demonstrated DVB-H devices at IBC. 
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St.Petersburg telecormnunication opera- 
tors are interested to consider future 
opportunities for introduction of DVB-H 
services and MART Company is going 
to produce D m - H  modulators in 2005. 
Nevertheless the weak point of D m - H  
is that it is not quite clear if consumers 
will be interested in this kind of service 
and are willing to pay for such service. 

Konstantin Kraskovskiy, the Chief 
Designer of Consumer Electronics 
Devices at  Kozitskiy Plant s p o k e  
about new developments of his com- 
pany in the field of TV sets and set 
top boxes capable to receive Digital 
TV programs. Kozitskiy Plant was one 
of major manufacturers of TV sets in 
the former Soviet Union with manu- 
facturing of millions units per year. 
Now,  the  company  ou tpu t  is 

decreased d u e  to competition from 
foreign manufacturers that sell their 
TV sets in the Russian market. Due to 
introduction of Digital TV broadcast- 
ing in Russia, Kozitskiy Plant devel- 
oped new types of hybrid consumer 
devices that can receive both digital 
a n d  analog TV programs.  Current 
n ~ o d e l s  use  ha rdware  MPEG-2 
decoder s ,  but  fu ture  models  will 
include downloadab le  softmrare 
decoders (e.g., MPEG-41, download- 
able operating systems (e.g., based on 
Linux) and downloadable user menus. 
T h e  download  of sof tware  from 
broadcast stream will allow upgrading 
the consumer devices by the broad- 
caster or by the cable operator. 

Finally, Dmitry Tkachenko,  the  
Chapter Chair recalled to participants 

that IEEE 2005 Renewal Campaign is 
in progress now and asked all mem- 
bers to renew their memberships in 
time. He also asked the participants to 
consider submission of papers to the 
IEEE Transactions of Broadcasting. It 
is still a problem for Russian authors, 
because considerable part of experi- 
enced Russian engineers and scientists 
cannot write well in English, but we 
should start publish our  results in 
international journals. 

After the meeting all participants 
were invited to the dinner that was 
organized by the  Chapter  d u e  to  
financial support of the IEEE Broad- 
cast Technology Society. A friendly 
discussion on  technical and profes- 
sional issues took place during the 
dinner. 

Report from Argentina PTS Chapter 
The Argentina BTS Chapter met on 11 
November 2004 at 6 PM. Ing. Luis A. 
Dorado gave a presentation on  "LF 
and MF Short Antenna Performance" 
The meeting was attended by 6 col- 
leagues. 

The chapter also reports that during 
October, November and December 

Digital AM transmissions were carried 
out by LS4 Radio Continental 590 KHz 
100 Kw, and LR6 Radio Mitre 790 KHz 
50 Kw, Buenos Aires Argentina with 
the support of Harris Corporation and 
The Argentine Representative Coasin 
S.A. It was further reported that very 
good results were obtained and cover- 

age was found to very good. 
At the 10 March 2005 meeting, Mr 

Guillermo Chialvo and Pedro Mac- 
carone Technical Chief Engineers of 
both AM Radio Stations will explain 
this new experience with the IBOC 
system and provide our colleagues the 
details of these successful results. 

The InternaticonaC Sci;entF*Fc Conference 
"" '~e  '0.ttrn Ancrlli;varsarv oF: Fadk ~ F V ~ F ~ ~ O R I ' '  

Saint Petersburg, Russia, 18 - 21 May  2005 

The IEEE Russia Northwest Section 
together with other Russian organiza- 
tions is going to hold the International 
Scientific Conference "110 Anniversary 
of Radio Invention" (St.Petersburg, 18 
- 21 May 2005). A number of well- 
known IEEE volunteers are members 
of International Advisory Committee 
for  this conference including 2004 
IEEE President Dr. Arthur Winston and 
some IEEE Past Presidents. 

The conference is devoted to the 
110th anniversary of A.S.Popov's pub- 
lic demonstration in 1895 of wireless 
transferring and receiving of radio sig- 
nals that helped to lay the foundation 
for modern communications and radio 
engineering. The conference will be 
held at the St Petersburg State Elec- 

trotechnical University "LETI", where 
A.S.Popov was a professor and the 
first elected director. 

The conference program includes 
visiting the  A.S. P o p o v  Memorial 
Museum in LETI, the Central Museum 
of Communication named after A. 
S.Popov, as well as other memorial 
places in St Petersburg and Kronstadt, 
connec ted  wi th  activit ies of A.S. 
Popov and his colleagues - pioneers 
of radio co~nmunication. 

During the conference a solemn 
unveiling of the  memorial  p laque 
co~nmemorating A.S. Popov historical 
contribution into the development of 
wireless communication is planned in 
the LETI. We hope it will be  estab- 
lished by IEEE History Center accord- 

ing to the IEEE Milestones program. 
Conference will include history ses- 

sions a n d  scientific sessions.  The 
range of history problems to be dis- 
cussed will cover the history of origin 
and development of electrical engi- 
neering, electronics, radio engineer- 
ing, communication, computing. For 
the scientific sessions papers may be 
submitted by IEEE members on any 
technical topic related to the fields of 
Chapters available within the IEEE 
Russia Northwest Section (e.g., Broad- 
cast Technology, Communications, 
Consumer Electronics, etc.) 

The Conference will be held in St. 
Petersburg - Russia North cultural capi- 
tal, the city of beautiful palaces, muse- 
ums, broad prospects, more than 60 
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rivers and canals, 600 bridges and fine Ballet Theatre, Suburbs (Peterhof) For participation in the conference 
white nights. Conference Social pro- Information about the conference is please contact Organizing Committee 
gram includes St. Petersburg sightseeing available at h t tp : / /www. eltech.ru/  Chair - Professor Alexander Mikerov at 
tour, visits to the Hermitage Museum, a english/news/l10Anniversary.htm a.mikerov@ieee.org 

PSIIP Requirements and 
'Jaw r - ' rJ ' -h  * p'elp 
By Jerry Whitaker, VP of Standards Development, 
Advanced Television Systems Committee, Inc. 

Now that the Federal Communications 
Commission (FCC) has incorporated 
ATSC Standard A/65B, "Program and 
System Information Protocol  for 
Broadcast and Cable," into its rules, 
stations have made great strides in 
complying with the  provisions of 
A/65R. This is good for broadcasters 
and good for consumers. 

Since the first version of the PSIP 
Standard was published in 1997, com- 
pliance reflected good engineering 
practice on the part of television sta- 
tions, since the Standard offers bene- 
fits for both viewers and broadcasters. 
PSIP is-in fact-critical to  proper 
operation of the DTV system. 

For the viewer, PSIP permits suitably 
equipped receivers to build an  on- 
screen grid of channels and program 
information for all DTV services. In 
addition, the viewer can seamlessly surf 
from NTSC to  HDTV to  SDTV. For 
broadcasters, PSIP maintains local brand 
identification through the "major chan- 
nel number." PSIP identifies both the 
DTV channel and the associated NTSC 
channel and enables DTV receivers to 
associate the two. In addition, PSIP tells 
the receiver whether multiple program 
channels are being broadcast and, if so, 
how to find them. Furthermore, it iden- 
tifies whether the programs are closed 
captioned and conveys available v-chip 
information, among other things. 

The FCC mandatory PSIP require- 
ments include the following: 

Master Guide Table, which must 
have valid l inkages  t o  o the r  
appropriate tables. 
System Time Table, which must 
contain time accurate to within 
o n e  second w h e n  sent  (each 
second). 

Virtual Channel Table, which 
must at least contain the NTSC 
channel number for each 'major' 
channel entry, and  which the 
FCC said they expect to contain 
accura te  TSID, service  type ,  
modulation mode ,  source ID, 
and Service Location Descriptor. 
At least the first four Event Infor- 
mation Tables (EIT), which must 
contain the  Capt ion Service 
Descriptor (when DTV closed 
captions are present), and the 
Content Advisory Descriptor 
( w h e n  I ~ r o a d c a s t e r s  provide  
such advisories). Note that the 
FCC stated they expect broad- 
casters to send correct program 
titles to inform consumers about 
which programs are planned to 
be broadcast. 

Enter PMCP 
The Programming Metadata Communi- 
cation Protocol (PMCP) is a newly 
published ATSC Standard that promis- 
es  to greatly simply the process of 
generating highly-accurate PSIP data. 
A/76 was developed by the ATSC Spe- 
cialist Group on Metadata Communi- 
cations, T3/S1, under the leadership of 
Graham Jones of NAB. 

Because PSIP and other DTV meta- 
data is originated or processed by sev- 
eral separa te  systems a n d  related 
equipment, up  to now there have been 
difficulties in communicating the appro- 
priate metadata to the PSIP generator. 
Implementing PMCP will help ensure 
that the transmitted PSIP information is 
complete and correct, with minimum 
manual intervention by the broadcaster. 

PMCP is based primarily on XML 
(extensible markup  language).  It 

enables broadcasters and manufacturers 
to more easily interconnect systems that 
process PSIP and other DTV metadata. 
This includes, but is not limited to: 

Traffic 
Program management 
Listing service 
Automation 
MPEG encoder 
PSIP generator 

PMCP is also extensible for other 
types of metadata, and can convey 
private information within the current 
data structure. 

With the XML schema being both 
human and machine readable, PMCP 
implementation becomes a more sim- 
plified process by specifying exactly 
which elements are allowed in mes- 
sages, their relationships, individual 
attributes, and data types. 

PMCP references and is comple- 
mentary to existing ATSC Standards. It 
supports the IS0 Standard V-ISAN for 
unique identification of program con- 
tent and carries all the information 
needed in one  message structure for: 

Virtual channels 
PSIP events 
Programs 
System Time Table 
Regional Ratings Table 
Private Information 

For More Information 
ATSC docun~ents A/76, "Programming 
Metadata Communication Protocol," 
and iV65B, "Program and System Infor- 
mation Protocol for Broadcast and  
Cable," are available for download on 
the ATSC Web site at: http://www.atsc. 
org/standards.html. More information 
on FCC regulations and guidelines are 
available o n  the  FCC website at :  
http://www.fcc.gov. 

All ATSC Standards, Recommended 
Practices, Implementation Subcommit- 
tee Findings, and related informational 
documents are available at no charge 
from ATSC. 
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Broadcast Technology Society 

Attend the IEEE Broadcast Technology Society Tutorial: 

"Video and Audio Distribution via Wireless Broadband" 

at the 
NAB2005 Broadcast Engineering Conference 

April 20, 2005 
2:00 - 5:00 pm 

LVCC Nl lO 

Wireless Broadband is the latest example of the ongoing convergence of electronic entertainment 
and information technologies, rapidly changing the media landscape and providing both challenges 
and opportunities for traditional broadcasters. This tutorial will focus on current and emerging 
standards that can be used for real-time distribution of audio and video content. 

Topics will include: 

Basic concepts of the broadband wireless systems 
Definitions of Bluetooth, Wi-Fi, WiMax, and WiMedia, and explanation of their relationship 
with the IEEE 802 family of wireless standards 
Future developments and emerging technologies, including MlMO and UWB 
Real-time video and audio over IP-based networks, or packet based 
multimedia networks, and their pros and cons 
Related standards/protocols and development 
Review of broadband wireless technology and standards development in Europe and Japan 
Discussion of other competing and emerging broadband technologies (wireline or wireless) 
Practical network implementation considerations 
FCC Proposed Rulemaking on License-Exempt Operation in the TV Broadcast Bands 

Plus: Live demonstration of real-time video streaming and DTVIHDTV over Wi-Fi 

Session Chair: 
Tom Gurley 

IEEE Broadcast Technology Society President, and Liaison to the IEEE 802.18 
Radio Regulatory Technical Advisory Group and 802.22 Working Group on Wireless 
Regional Area Networks. 

Presenters: 
Dr. Yiyan Wu 

Principal Research Scientist with the Communications Research Centre, and Adjunct 
Professor at Carleton University, Ottawa, Canada. 

Victor Tawil 
Senior Vice President. Association for Maximum Service Television 
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4 1 1 -  ' = I -  Broadcast Technology Society 

1 

presents 

The 55th Annual IEEE Broadcast Symposium 

CALL FOR PARERS 

to be held 

112-14 October 2005 1 

I 

E b 

Hotel Washington - Washington D.C. USA 

Topics may include: 

broadcasting system engineering 

Digital and analog radio and TV 
systems, including terrestrial, 
cable, satellite, and Internet 
Transmission, propagation, 
reception of broadcast signals 
AM, FM and TV antenna systems, 
measurements 
RF radiation standards, testing 
Other new developments in 

Send 250 word abstract, bv e-mail, no later than 25 May 2005 to: 

I 

I 

Please include with your abstract: name, job title, company, address, 
telephone, fax, and e-mail. 

Broadcast Technology Society 
April Nakamura, Senior Administrator 

IEEE 
445 Hoes Lane 

Piscataway, NJ 08854 USA 
Ph: +1 732 562 3846 
Fax: +1 723 98 1 1769 

Email: a.nakamura@ieee.org 
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IEEE BTS Adcam Meeting wirnubes Siidebar 

Overview of BTS Strategic Planning and Membership Devel- 
opment Activities as presented to the BTS AdCom on 13 
October, 2004 and to the TAB Society Review Committee on 
17 November, 2004. 

1) BTS Strategy 
BTS is pursuing a two-fold strategy to maintain its rele- 
vance in the face of a sea change in the broadcasting 
industry: 
a ) "Fu l ly  embrace"  o u r  field of interest  

Three years ago, we re-examined our official field- 
of-interest statement with respect to the content in 
our publications and symposium. \We realized that 
the FOI is sufficiently broad to encompass the entire 
chain from content creation to delivery, but that we 
had not been fully embracing that broad field in our 
content and activities, having fallen into a narrower 
rut. 

b) Affirm that "broadcasting" means "point-to-multi- 
point" The number one  problem with using the 
word "broadcasting" in any description of what our 
society does is the question of what broadcasting 
means. Once upon a time, the answer was easy - it 
meant over-the-air radio and television. To many, it 
still does - and that is part of our image problem. 
In order to attract more content and membership 
from the cable, satellite, and Internet communities, it 
is important to  emphasize that w e  are concerned 
with all of these forms of point-to-multipoint com- 
munication. 

2) Strategic Planning 
The BTS AdCom devoted considerable time to strategic 
planning discussion at both the October 2003 and Janu- 
ary 2004 meetings. At the October meeting, we began to 
focus on how to embrace more of our field of interest: 
a) Broaden AdCom 
b) Represent whole field of interest 
c) Broaden international representation 
d) Broaden membership 
e) Engineers with a broader experience base & non-tra- 

ditional broadcasters 
d) Explore boundaries 
e) Other organizations; e.g., SBE 
h) Other IEEE societies 

In January, discussion covered the following points: 
i) Membership Base & Area of Interest 
j) Employment in broadcast engineering is declining. 
k) Over-the-air (OTA) broadcasting is a mature business. 
1) Point-to-multipoint distribution of content includes 

OTA, cable, satellite, and Internet. 
m)Beyond our traditional OTA turf, other organizations 

Spring 2005 

encroach. 
n) To grow membership, expand to baseband 
O) Perception of BTS 
p) BTS is the RF Society. 
q) IEEE is too R&D oriented. 
r) Broadcasters need more practical material. 

3) Possible response 
a) Stretch our boundaries. 
b) Consider an outside facilitator to help guide strategic 

planning discussion. 
C) Membership Development 
d) Membership in BTS peaked at nearly 3400 in the 

mid 1990s. This may have been due, in part, to the 
intense interest in digital television development at 
that time. Since then, BTS membership has steadily 
declined, dropping below 2000 this year. We have 
undertaken several activities to assess why members 
are leaving and to recruit new members: 

e) Booths at Industry Conferences: NAB, IBC, Broad- 
castAsia, CSTB 

f l Member survey (IEEE All-Society Research Project - 
2003) 

g) Past-member survey - 2004 
h) Prospective member sunley - NAB 2004 
i) More research needed, especially internationally 

4) What We've Learned 
a) Better opportunities needed in education, network- 

ing, and local chapter activities 
b) Most lost members no longer employed in broad- 

casting 
C) Cost of membership too high 
d) Content too technical, academic, and irrelevant to 

everyday work 

5) What We're Doing 
a) Revamp, Expand Newsletter to include: 
b) Tutorials 
C) Practical, applications-oriented articles 
d) Worldwide reports 
e) Expand Symposium 
0 Tutorials o n  non-traditional topics; e.g., IP multicast- 

ing, wireless broadband 
g) Evening Workshop at 2004 Symposium 
h) Increase support of chapter development and activities 
i) Enhance virtual community 
j) Offer more tutorials - NAB, IBC, CSTB 
k) Foster affiliate relationships with AFCCE, SBE, SCTE, 

and IBC partners 
1) Raise profile of BTS in other societies and organi- 

zations 
m)Continue assessment of member needs 
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6) International Broadcasting Convention 
The IBC is of key strategic importance to BTS, so dis- 
cussion of strategic planning would be incomplete 
without consideration of its role. Held each September 
at RAI in Amsterdam, IBC bills itself as "The World of 
Content Creation, Management, Delivery." 
a) Key statistics: 

i) > 40, 000 attendees / 120 countries (up 12% 
from 2003) 

ii) 36, 000 sq. ft. exhibition / 1,000 stands 
iii) 5-day technical conference 
iv) BTS has 11% ownership stake, worth over 

$300K a year 
b) IBC Partners 

The IBC is owned "by the industry for the industry." 
The six partners are all not-for-profit industry organi- 
zations. The profits from IBC are returned to the 
partners for the benefit of their members and the 
industry at large. The partners are: 
i) IEEE-BTS 
ii) IEE (Institution of Electrical Engineers) 
iii) IABM (International Association of Broadcasting 

Manufacturers) 
iv) RTS (Royal Television Society) 
V) SCTE (Society of Cable Telecommunication 

Engineers, UK organization unaffiliated with US 

organization of the same name) 
vi) SMPTE (Society of Motion Picture and Television 

Engineers) 

c) BTS has identified each of our IBC partners as an 
affiliate organization for membership purposes, and 
we are attempting to establish cross-promotion 
opportunities and joint activities. 

d) IBC Involvement 
BTS is actively involved with IBC at several levels: 
i) Partnership Board 
ii) IBC Council - Broadly based advisory group 
iii) "Partnership Village" membership stand 
iv) Joint Tutorial with SMPTE at IBC2004 
V) Evening Reception with SMPTE at IBC2004 

e) IBC 2004 
Various speakers from around the world assessed the 
state of the industry and its direction from their per- 
spective. They covered the three aspects of broad- 
casting: 

(1) Creation 
(2) Management (or Aggregation) 
(3) Delivery (or Distribution) 

0 The BTS AdCom, in upcoming strategic planning, will 
consider the suggestions about the future of broad- 
casting provided by directional groups at the IBC. 
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The 5oth Anniversaw of the --- IEEE - Transactions on Broadcastinn! _-____-_-~ 
The original cover and titie page of the IRE Transactions on Broadcast Transmissions 

Svstems images provided by The Queens Borough Public Library 

March, 1955 

TABLE OF CONTENTS 

The aaaers in this issue were presented at the Fourth Annual 
 roadc cast Symposium of the IRE Professional Group on Broadcast 
Transmrssion Systems. Cleveland. Ohio. September 24-25, 1954. 

Avdb Id N Broadcasting ....................... .................................. D. Chlpp 1 
................ A Fifteen-Kltowan Beam Power tube for UHF Servtea W. P. Bennett 11 

A Novel UHF Tslevtdon fllgh-Power-Amplifier Sptem ................... A. L. Koro, I8 
Achtovlng One Megowart ERP In the UI.(P-W Band...,F. J, Biar and R. F. Stew 27 

Equipment OponrHng Chr.irattorlstla for Color Televislan..............C. E. Pdob 35 
The Spedol Appllmtlon of the Cathode Ray Otdllogmph 

In Tolevldon Broodeorr Operation .... R W. Detchert slnd M. 0. Schoraga 42 
........ .... .............................. Chromarodw Cdorcastlng ,.... .. ., C. G. Lbyd 49 

lntsrciry 0-W and Color Televlslon Transmlnlm. .... ,..... ........ J. M. Bantow 55 
........ ...... Telsvlnlon Satallits Sylfemr .,,,...,,,. ...... A. a P I u ~ w  6s 

UHF Sdellla Transmlttar-Rmtver Dmlgn 
......................... 'and Oparutloa,,.,.,,,,.,.,. 1. Katr and T. 8. Friedman 67 

.................... The Englneerlnq Aspect* of o UHF Booah lnetallatlon 1. Eptbtn 75 
A Repon on UHF Sotdllte Operation, ......................... ,. .......... J. R. Whitworth 81 
An Experfmatal On-Channel Satdllm Bwttar S ~ t e r n ,  ................................... 

. J. H. DeWNt, Jr., O. A. Roynokh and 1. E. Rawh 83 

This is a touched up image of the cover from the first issue of the IRE Transactions on 
Broadcast Transmissions Systems. Published in March 1955, the interceding 50 years have 
brought many changes to the Transactions, not the least being the name change to the IEEE 

Transactions on Broadcastinq. 
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Here we show the title page from the first issue of the IRE Transactions on Broadcast 
Transmission Systems. This identifies the Administrative Committee in March 1955. Note 
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namesake of the IEEE BTS Best Transactions Paper Award. 
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1771 N. Strcet NW 
Washington, DC 200 
tel: 202 429 5339 
dlayer@nab.org 

Bancroft, David 
Old Boundary House 
The Warren 
Caversham, UK 
Reading, RG4 7Ih 
dave.bancroft@thomson.net 

Ciciora, Walter S. 
45 Hulls Farm Rd. 
Southport, CT 06490 
tel: 203 259 5 183 
walt@ciciora.com 

Tollefson, John 
jtollefson@tollefsonswirnming.com 

Codber, Alan 
P.O. Box 310 
Milton, NJ 08850 
agodber@earthlink.net 

Luddy, E. Noel Trainotti, Valentin 
1 1  121 Hurdle Hill Dr. Bernardo de Irigoyen 650 2" I0 
Potamic, MD 20854 1072 Buenos Aires, Argentina 
tel: 301 299 2270 tel & fax (541 I) 4334 3529 
luddyen@aol.com vtrainotti@ieee.org 

Berman, Gerald A. 
11430 Strand Dr. 
Apt. #4 
North Bethesda, MD 20852 
tel: 30 1 88 1 3224 
g.a.berman@worldnet.att.net 

CoLen, Jules 
Consulting Engineer 
21 1 I Wilson Blvd., Suite 600 
Arlington, VA 22201 
tel: 703 35 1 5033 
jcohen@denny.com 

Gurley, Thomas M. 
445 Hoes Lane 
Ptscataway, NJ 08854 
tgurley@ieee.org 

Meintel, William 
Techware, Inc. 
Suite 206 
14 10 1 Parke Long Ct. 
Chantilly, VA 20151 
tel: 703 222 5842 
wmeintel@computer.org 

Wandel, Eric R., P.E. 
Electronics Research, Inc. 
7777 Gardner Rd. 
Chandler, IN USA 476 10 
tel: 8 12 925 6000 
eric@eriinc.com 

Harris, F. David 
Westem Washington Univ. 
Bellingham, WA 98225 
tel: 360 650 7703 
fdh@cc.wwu.edu 

Best, Greg 
Greg Best Consulting, Inc. 
9223 N. Manning Ave. 
Kansas City, MO 641 57 
tel: 816792 2913 
gbconsulting@kc.rr.com 

Cozad, Kerry 
P.O. Box 949 
22 Tower Rd. 
Raymond, ME 04071 
tel: 207 655 8133 
kerry.cozad@dielectric.com 

Williams, Edmund A. 
ed.williams@ieee.org Nass, E. Lanny 

Viacot11 Inc. 
Suite 725,2000 K Strcet, NW 
Washington, DC 20006 
tel: 202-457-4602 
elnass@cbs.com 

Hayes, William T. 
Iowa Public Television 
6450 Corporate Dr. 
Johnston, 1A 5013 1 
tel: 515 2423116 
hayes@iptv.org 

Wu, Yiyan 
Communications Research Ctr. 
3701 Carling Ave., 
P.O. Box 11490 
Station H, Ottawa, Ontario 
Canada K2H 8S2 
tel: 613 998 2870 
yiyan.w@crc.ca 

Bennett, Michael 
Modulus Video Inc. 
895 Steward Dr. 
Sunnyvale, CA 94085 
tel: 44 (0) 1635 44120 
mikebennett@supanet.com 

Crawford, Susan 
Federal Communications 
Commission (FCC) 
445 12th Street SW 
Washington, DC 20554 
tel: 202 4 18 2754 
Susan.Crawford@fcc.gov 

Shumate, Sidney 
BIA Financial Network 
15 120 Enterprise Ct. 
Ste I00 
Chantilly, VA 20151 
tel: (703) 802 2964 

Hunter, E. Bruce 
255 Rose Avenue 
Mill Valley, CA 94941 
tel:4 151384-040 1 
e.b.hunter@ieee.org 

Biby, Richard, P.E. 
1404 Crowell Road 
Viema, VA 22 182 
Tel: 703 759 9181 
biby@ieee.org 

IEEE, Technical Activities 
445 Hoes Ln. 

Dukes, Stephen D. 
Imaginary Universes, LLC 
206 Amanda Lane 
Camano Island, WA 98282 
tel: 360 387 8667 
stephendukes@ieee.org 

Piscataway, NJ 08854 
Silliman, Thomas 
Electronics Research. lnc. Society Administrator Kim, Seung Won 

Kook Wha Dong Sung Apt 
105-202 
Seo-Gu Sam Clieon Dong 
Taejon, Korea 302-782 
swkimm@etri.re.kr 

7777 Gardner Rd. April Nakamura 
Chandler, IN 476 10 tel: 732 563 3846 
tel: 812 925 6000 a.nakamura@ieee.org 
tom@eriinc.com Publications Adminislrafor 

Kathy Colabaugh 

Bouchard, Guy 
CBC Radio 
1400 Boul. Rene-Levesque E. 
Montreal, Canada H2L 2M2 
tel: 514 597 3863 

Einolf, Charles 
3007 Argentina Place 
Mitchellville. MD 20716 

fax: 514 597 3838 c.einolf@ieee.org Kuligowski, Theodore J .  
guy-bouchard@radio-canada.ca 
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tel: 732 562 3905 
k.colabaugh@ieee.org 
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Wellcome to the New Members of the IEEE Broadcast 
-ethnology Society W%o Joined Since January 2005. 
Regions 1 - 6 USA 
PHILIP CIANCI 
NATHANIEL STEIER 
ROBERT GAGLIANO 
EDWARD GRUSKIN 
MANUEL GUEVARA 
JEFFREY VIOLA 
BRIAN HETZER 
DAVID SNYDER 
TERRANCE ASH 
THOMAS MUSA 
BJORN HJELM 
RONALD LANGBECKER 
MICHAEL JAYJACK 
JONATHAN DORANZ 
ROBERT ALARIE 
J O H N  WETHERELL 
SEAN GOLDBERGER 
MOHAMMAD AMANULLAH 
STEVEN CARPENTER 
ELUN HSU 
NATHANIEL CLEMENT WILKERSON 
BRIAN TRAN 
ETA1 WEININGER 
VANCE NISHIMOTO 
RIZWAN KASSIM 
MICHAEL MUNSELL 
DANNY ALLEN 
JEYENDRAN BALAKRISHNAN 
MICHAEL NOONEN 

STEPHEN STEARNS 
DIMITRIOS TOUBAKARIS 

Region 7 Canada 
STEVEN DUTEMPLE 
JAMES HOPKINS 
JL MARTIN LORD 

Region 8 Europe/Middle East/Africa 
SEBASTIANO BUGNO 
TORKJELD BJORVIK 
W L BARBER 
EDWARD FLAHERTY 
RAIKHAN ZHUMAGULOVA 
VOLKER GIERENZ 
OLIVER KLEMP 
ALESSANDRO BOGLIOLO 
LUCA COLANTONIO 
RAFAEL MELENDRERAS RUIZ 
MANUEL VELEZ 
JOS ZAMANILLO 
EVANGELOS ANTONIOU 
GEORGE GARDIKIS 
ANTONIS GOTSIS 
VINCENT EGESSA 
ALEXANDROV NIKOLAEVICH 
SERGEY TIRASPOLSKY 
ASHRAF BSHMAF 
ALEXANDER PASMUROV 
JOSEPH VELLA 

Region 9 Latin America 
RAUL LARRANAGA 
NICOLAS EVERS I 
LEANDRO VAGUE'ITI 
EDUARDO OLIVA 
CARLOS MORALES LAZO 
YERSON BLANCO VARGAS 
LADY MURRUGARRA 
EDUARDO RODRIGUEZ 

Region 10 Asia 
CHIEH-SHENG HSAIO 
JENG-RERN YANG 
SURIM RYU 
ANUCHIT WONGKEERATIKUL 
DAVID WOLF 
SEUNG W O N  KIM 
S JAGANNATHAN 
ZAHEER PATHAN 
PRAJAKTA UPADHYE 
SHASHI BALA 
YOKESHWARAN SRINIVASAN 
MYLSAMY SUNDARARAJAN 
RABINDRA MISHRA 
PANKAJ KISHORE 
SRINIVASA DEVIREDDY 
SESHADRI SEKHAR TIRUMALA 
HIROSHI ECHIGO 
LATE FLORENCE 

Look inside for the lEEE 55th Annual Broadcast 
Symposium Calll-for-Papers! 

Institute of Electrical and Electronics Engineers, Inc. 
445 Hoes Lane 
P.O. Box 1331 
Piscataway, NJ 08855-1331 


