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ICTP SDU

The Science Dissemination Unit has been 
created in late 2004 with the broad aim of 
disseminating ICTP scientific 
contents and programs to more 
people than are able to visit the 
Centre , throughout the world, via 
electronic, digital, satellite and other 
information and communication tools.



What SDU does

eJDS PingER

iRooms

Open Source for Science

Digital Lectures

Workshops on ICT

Open Access (African Physical Review, e-Print Archive)



Digital Lectures

• Two years ago, we started to think on how 
to create a web archive of video recordings 
of seminars delivered at ICTP by renowned 
guests.



live archive archive

video-
conference
or webcast

support 
material
(pdf, ppt)

A/V 
recording
+ slides

Skype
IE + PPT

ICTP Agenda 
(database)

few (post-processing)

Three-fold way
Those three are complementary solutions!

EyA (automatic)



Examples of DL

MIT:
• RealVideo

• Bandwidth Selection

• No Slides

• No download

• Post-processed

http://mitworld.mit.edu/act_vfinder.php?mode=bykey&VCat=19&x=28&y=5&VHost=
http://mitworld.mit.edu/act_vfinder.php?mode=bykey&VCat=19&x=28&y=5&VHost=


Examples of DL

INRIA:
• RealVideo+XML-SMIL

• Synchronized Slides

• Post-processed

http://www.inria.fr/MULTIMEDIA/Didactheque/4-Docmnt-Didact/0002/0002-fra.html
http://www.inria.fr/MULTIMEDIA/Didactheque/4-Docmnt-Didact/0002/0002-fra.html


Examples of DL

ePresence:
• Multi Formats

• Audio only option

• Synchronized Slides

• Post-processed

http://epresence.tv/mediaContent/website_archived.aspx
http://epresence.tv/mediaContent/website_archived.aspx


Examples of DL

Cambridge:
• Quicktime

• No Slides

• Post-processed

http://www.cusp.org.uk/festival/index.php?option=com_sciencelive&Itemid=26
http://www.cusp.org.uk/festival/index.php?option=com_sciencelive&Itemid=26


Examples of DL

ICTP-SDU (first version):
• Quicktime

• Audio only option

• Synchronized Slides

• Minimal post-processing

• Downloadable

http://sdu.ictp.it/digital-lectures.html
http://sdu.ictp.it/digital-lectures.html


THE problem
• “Our research so far has shown that making streaming 

video presentations accessible - increases staff time by an 
additional factor of up to fifty.  

The cost of outsourcing this service at 100% content 
accuracy is about $250 to $350 per hour of video.” 

[ http://www.utexas.edu/computer/grants/di4/cit/cit.html ]

• “...that the key problem of recording is that it is 
necessary to have one person in the room to follow the 
lecture/recording equipment or even 3 or more persons 
depending on the number of lectures going on 
simultaneously.”           [ ICTP referee report for an SDU workshop ]



Our problem
ICTP has:

3 rooms for the Diploma Programme

6 main conference halls (40 to 300 
seats) across the campus

... that sum up to:

9 x 300$ = 2700$/hour

6 x 2700$ = 16200$/day

20 x 16200$ = 324K$/month



Our approach

• To have a Digital Lectures system which has:
high-quality
no human intervention
non invasive approach
low cost of equipment
plus few additional requests:

continuous service with minimal maintenance
low-bandwidth friendly features (zip, CD/DVD)
compatible with all web browsers and Operating Systems



Boundary conditions
• Scientific lectures given mostly 

by physicists (blackboard, 
tranparencies, PowerPoint 
slides, whatever... ) 

• Different types of room are 
used for lecturing, staff for 
recording/assistance is not 
always available:

• from the Main Lecture Hall 
(huge, with some assistence) 
to small unattended rooms

John Nash at ICTP, 2004



one innovative solution



2007 version of EyA
• started to test different 

versions recording selected 
courses in 2006-07

• 6 months of work for 
development and test

• deployed in 3 rooms 
(Diploma Programme), for 
intensive use (~4-6 hours/
day, mon-fri)

• one mobile unit

• one more lecture room 
(Kastler @ AGH)



Our solution: EyA
• EyA (“Enlarge” your Audience ;-) has 3 parts: 

• hardware (Mac computer, cheap webcam, 
cheap digital camera, USB microphone, ...)

• software (free or cheap sw components, 
some have been developed at ICTP, some 
are provided free with the hardware)

• system integration + network



if test $SLIDEOFFSET_ALLSEC -ge $T_LENGTH_SEC # when the slides are going after the end of the movie..
  then echo "* WARNING on image $A.jpg: Offset is $SLIDEOFFSET_ALLSEC sec, that is greater than the leng
    if [ $LASTA -eq $SLIDES ]
        then LASTA=$A # if we did not changed it before (i.e. this is the first slide after the ned of t
he movie), let's change it now
    fi 
    rm -f "$S_PATH/$A.jpg" # delete the small image file
    rm -f "$OUT_PATH/big/$A.jpg" # delete the big file
    continue # go to the next iteration of the loop
  fi

  SLIDEOFFSET_SEC=$(echo "scale=0; $SLIDEOFFSET_ALLSEC % 60" | /usr/bin/bc -l)
  SLIDEOFFSET_SEC="00$SLIDEOFFSET_SEC" ; SLIDEOFFSET_SEC=${SLIDEOFFSET_SEC:${#SLIDEOFFSET_SEC}-2:2}
  SLIDEOFFSET_MIN=$(echo "scale=0; ($SLIDEOFFSET_ALLSEC/60) % 60" | /usr/bin/bc -l)
  SLIDEOFFSET_MIN="00$SLIDEOFFSET_MIN" ; SLIDEOFFSET_MIN=${SLIDEOFFSET_MIN:${#SLIDEOFFSET_MIN}-2:2}
  SLIDEOFFSET_HOURS=$(echo "scale=0; ($SLIDEOFFSET_ALLSEC/3600) % 60" | /usr/bin/bc -l)
  SLIDEOFFSET_HOURS="00$SLIDEOFFSET_HOURS" ; SLIDEOFFSET_HOURS=${SLIDEOFFSET_HOURS:${#SLIDEOFFSET_HOURS}
-2:2}
  SLIDETIME=$SLIDEOFFSET_HOURS:$SLIDEOFFSET_MIN:$SLIDEOFFSET_SEC.00

Lecture room

Digital camera iSight Microphone

"Producer"

Mac mini

"Master"
(Mac mini or better)

Web

Server

- hourly data

acquisition (Applescript)
- scheduler

(crontab)

- scheduler

(crontab)
- tasks queueing

(shellscript)

input from other rooms Photo:
- read EXIF data

- drop duplicates

- create thumbnails

 (shellscript, Applescript)
Movie:
- synchronization (QT)
Web page:
- add zoom facility

- create zip file

  (shellscript)

- expand zip file

- move to web dir

  (shellscript)

Internet

dynamically 

generated web 

page (PHP)

download zip file

local repository or mirror

burn CDROM/DVDROM

FireWire

download image
USB

sc
p

HTTP

HTTP HTTP

scp
(secure copy)

shoot command

USB



Computers, 
power supplies, 

etc.

2 webcams +
2 digital cameras

2 microphones



redundant system



How does EyA work?

‣ during the talk:

• audio/video recording

• it also takes photos of the “wall”





Enhance your Audience (EyA)

‣ during the talk:

• audio/video recording

• it also takes photos of the “wall”
☞ no human intervention here!

‣ file transfer to server for processing

‣ immediately after the talk:

• synchronization of photos (slides, 
blackboard, ...) with the video

• making of a web page (+ zip file)

• making of CD/DVD
☞ no human intervention here too!



The output



“Near Real-Time”



“Near Real-Time”

REC on



“Near Real-Time”

REC off



copy all 
files

“Near Real-Time”

server



“Near Real-Time”

post-processing

http://www....

published
on the web



The way ahead
• future enhancements 

(technology-related):

• touch-screen toaster

• remote conference

• tagging, data mining

• institutional policies

(decisions to be taken):

• wide adoption

• www.ictp.tv

• administration

• intellectual property



Discussion: costs
• low cost for system 

development (done)

• low cost for 
installation
~ 2000 €/room
1 – 5000 € for servers

• no cost for 
maintenance and 
management (maybe 
the replacement of 
digital cameras...)



Discussion: technology

• Apple computers (OSX)

➡ QuickTime, 
Flash, Applescript, 
shell scripts, ...

• bandwidth optimization

➡ image comparison to 
cut duplicate images

• EXIF data from JPEGs

➡ used to synchronize 
video and images



options/versions

• fixed unit or mobile unit (laptop)

• basic system or redundant (double) system

• with or without an independent server for 
post-processing



looking at the results
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statistics: EyA 2007

ICTP Diploma Programme (3 sep ’07 - 10 jan ’08)

• number of rooms with (redundant) recording capability: 3

• fields of teaching: 5 (BP, HEP, CMP, ESP, MTH - pre-PhD)

• number of recorded courses: 25 

• total recorded hours: 1100

• missing hours (for technical probems): 4

• number of local students (from Developing Countries): 52

• number of computer used: 8 (Mac, total cost: <5000 euro)



website: www.ictp.tv

(location of top 50 downloaders of recordings)



ICTP Diploma on web
recording seen from the web (dec 2007)

• 708,83 GBytes (~3540 hours) in 1 month

• unique visits (excluding locals): 1600 in 1 month

100 visits 125GB bandwidth



Opening Ceremony,
 2007/2008 ICTP Diploma Programme



feedback from students
benchmarking: questionnaire proposed to 52 students 
at the end of 1st semester (3 sep - 21 dec 2007)

• time spent reviewing recordings: ~10 hours/week

• 20% of students advertise the on-line recordings 
to colleagues in their countries

• half students have followed on-line recordings of 
courses belonging to other fields

• availability of on-line recordings changed the 
learning methods for 97% of students 



comments from students

students told that on-line recordings have been 
useful:

• “to review/revise missing points and concepts”

• “to clarify handwritten notes”

• “to recover missed classes”

• “to understand concepts when lecturers go too fast”

• “to prepare for exams”

• “to adapt with the english environment”

• “to avoid writing notes and concentrate on the blackboard”

• “to mark it for possible long-term research”



other tests of EyA

• Latin America and Caribbean (EsLaRed, mobile 
unit)

• Netherlands (NIKHEF, also interested in 
developing OpenEyA)

• Belgium (IODE, UNESCO centre)

• Trento (UNITN, software development, research)

• Trieste: FEST 2007, G8-UNESCO meeting

• SISSA (SISSA-ICTP joint seminars)

• other workshops and conferences at ICTP



publications
• presentations and proceedings at international conferences 

• poster selected for WWDC07: Apple Developers Conference, 
USA, june 2007

• article on EURODL European Journal of Open and Distance 
Learning: "Webcasting of Traditional Chalkboard Lectures: The EyA 
System", september 2007

• article on DE QUALITATE: Rivista Italiana della Qualità: "Come 
Registrare Automaticamente e Pubblicare in Internet Conferenze e 
Lezioni e Raggiungere un Milione di Scienziati", november 2007

• article on Physics World: “The Video Revolution Made Simple”, 
december 2007



Questions?



thank you for your attention!



www.ictp.tv
(EyA)


