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The Aeronomy and

H lonospherlc data analens,"”" %
'_- Ionospherlc modelmg,
- Data ingestion in models R 4
- Ionospherlc effects in satellite Hon
p05|t|on|ng X |

W:relessNEtworkmg Unit: technical*
support and training in the use of
radio solutions for local area

computer networking for | 5l
academic and research |

institutions. g - b ¥
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bemg cut-out from the main stream of T.r
mfoprnatlon flow. s £ L

Sk

The academ_lc commumty Is. the obvious
starting point for these efforts that will

permeatelto the rest of SOC|ety

The uhderlying problem is the lack of sufficient
well qualified human resources able to handle
the new systems and technologies.
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® E@’tabllshed a Programme on Networkmg and T g
Radlocommumcatlons with the collaboratjon of the Umted & -
Natlons Unlvermty | o o,

tenswe Training Actlvn;les for scientists from
deve_lgpmg countries el

Bdi:h_’i;édiO technology and computer

networ’king was used to facilitate the access of ICT to
academic institutions in developing countries.



the: commumcatlon technology gap between k.
devele ed and developmg world. b w
It alldws:,"" 'g

Fasf "deployment and easy reuse of systems
‘Mobility



Ob!éctlve of the Programme of Trammg and System N eel
Development onNetworkmg and Radlocommunlcatlons i

To prowde tec'l'mcal assistance and trammg to academic and

sc:entlfc mstttutlons in developing countrres requesting to help to
estabhsh"‘small area computer networks. and their connection to

the lnternet

e



“#-completed by June 1996,

Y e

-:éducatiton antl """ esearch at t o

OB e_"'"ml Awolowo Umvers:ty of lie Ife, Nllg_'f_tla with the use

e spﬂead spectrum radio techne ‘I]_:jf,gl“y{";asucee; fully.

':-4..3. 13;‘ ‘f},‘“ ,.L

Intensive Tralnlng, in Trleste and in ngerla, of staff frdm 40 . | p
Nigerian universities in the use of radio technologies for computer . °
networklng, W|th support from the World Bank (1996-1997). o,

Tralnlng o the use of Radio for Computer Networking at the
University of Cape Coast, Ghana, supported also by the United Nations

University (UNU) A basic Radiocommunications Training Laboratory
has been |mplemented at the UnlverS|ty of Cape Coast for this purpose

(1998).

Extended Training Activity on Networking and
Radiocommunications in Trieste, supported also by the United Nations
University. Participants were from Nigeria, Morocco, Angola, Senegal,
Cote d’lvoire, Romania (1998).
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e _f; Actliwtles and Technical Assmtance in the use pf ‘i'ad‘io for'__'_‘
computer networkmg in Benm, Sudan and a,gaf‘n Nigeria. * T{
ff A Pllot project for the establlshment of a full Internet oty o
Connectlwty between the National-Institute for Material Physics . .
located at the Magurele Physics Platform and the node of the o,

Polytechnlc University of Bucharest, Romanla, was successfully
carried out _du""'l_ng July 1997. |

A serles of Seminars on Networkm‘g and
Radlocommunlcatlon were carried out in Bucharest, Romania, in
1999, 2000 and 2001 co-organized with the University of
Bucharest (CREDIS) and financed by the World Bank.

A new project for ICT development is being planned at
the University of Douala, Cameroon.
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in close cqllaboratlonwith the

International Telecommunication Union,
Bureau of Development in Telecommunications

e

in the framework of an agreement signhed in February 2004.



academlc and research institutions in developmg countries and
to tram tramers in their use. |

*ICTP WI|| pr
seed money :
*1TU/ BDT WI“ contribute with seed money and industry
contacts.

*Other partners should provide instruments and laboratory
equipment.
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cost effectlve technology to be deployed mostly in | -




R -y ,‘radiocommunlcatlons.

-u-.:"

caﬁjed out in the field of r‘adlopropagatlon "fndx_,‘_ "

From J’998 yearly Schools on the use Of I"adIO for dlgltal
communlcatlons and computer networking ha\ze
been carried out w:th intensive use of hands on
experlme,_'__,_f;’-tal practice, including open source

solutlons and the construction of low cost
mlcrewaves directive antennas.

A numb*_er of more than 1 500 participants from all continents
were trained in 35 training activities.

rom 1989 a series of Colleges, rfchoels angl,Woi'Kshops _where | ; :

A



The Schools oQRgdio

T = g e, - r 1 : Cotigs
I 2000 §5hool on data and’ multlmedla commumcatlons usmg .
terr,,estrlal and satellite radio Imks § ' s "l
200I School on data and multimedia commumcatlons using e,
terrestrlal and_satelllte radio links :
2002 Séhoo ,_.",;Z'?on Radio Use for Dlgltal arif,? Multimedia .

Commumcatlons

2003'; School on Radio Use for Information and Communication
Technology

2004 School on Digital Radio Communications for Research and
Training in Developing Countries



Two weeks of theoretical lectures, followed by one: of lab L Y
u.‘”ﬁ_,_ﬁ : R

. lntgl?actlve introduction to LINUX: ’ e o

e Raﬂdlofrequency exerclses (power and frequency measurements) & - ;
. Networkmg Baslqs ‘and Exercises
 Installation of_‘?;;Spread Spectrum Networks.

LS

Frequency Ho' ping and Direct Sequence e
o Field Exper.lment : Allignement of Parabollc Antennas
. GPS (Demo)
o Digital Microwave Link at 10 GHz
+  Packet Radio: AX25 and TCP/IP over AX25
Lab lectures and (some) exercises published on the web



ICTP-RADIONET
Programme of Training and System
Development on Networking and
Radiocommunications

SECOND ICTP - URSI - ITU/BDT SCHOOL .‘f_ )

ON THE USE OF RADIO

g et S developmg cou ntrles, mélsudmg spec’i;_;ﬁ um
. Announcemenl-mme.l-I%Ebmm ” management iy i 1'{*
. Timetable
S - One week of theoret:cal lectures, followed by two. of lab

Many new lab experiences added video conference over
i ___ _-.f._-"wareless, APRS, remote data acqulsmon, etc.

= Most lab lectures and exerc:ses are published on the web
i s:te of the school “on the fly”

- Case studies, groups, CDROMs
- Lab as a “simulation of real life”
- Financial aspects are considered

.a'r_--
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communncattoﬁ's usmg*térres; rjaldandf"‘;’

radio links S N

- Most of the theoret:cal ledtures are pubtished ,y ,
on web, together w:th all the lab lectures and &7
exercises Y. LN a

Lab activities are distfib'u't'ed among all 3 weeks w ."
- Satellites technology, 7 Km lmk at 1.5 and 2.4
GHz,

. A
LA 'ﬂ'.".'k.

- more on 802.11b WLA"_f,’"s
- Web-based, CDROMs




ICTP - URSI
SCHOOL ON DIGITAL AND MULTIMEDIA
COMMUNICATIONS USING TERRESTRIAL
AND SATELLITE RADIO LINKS

12%h February = 279 March 2001 , Trieste (Italy)

Second Week
18 Fab. - 23 Feb, 2001

School Announcement i ( Pictures from the School
Announcement for smr1301 ici| ] School Pictures Archive

School News
- | News Archive

ICTP‘ News

Back to the RADIONET Home Page g ond COROM version updated ot |5t March 2001, @ 2001
HTM

\-i.“

- Web portal w:th gll Iect \Fés,' mf :
documentatlon, dally djary, links, "eth

lab _ 2 *~

- Visit to TELIT laboratories (demos, e.m. .
anechoic chamber, etc.)

- Exercises w:th software for Radio Spectrum
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School on Rad io Us‘i’f T ‘Efgmal an,
Communlcatlons L ‘*- L o

- Theory in the mormngs, lab in the afternoonq

- New lecture topics: frontlers of digital radio & “ |

5

commumcatlons, theory of financial planning, ...

- Software for rad:o mterference analysis,
software for rad:olmks design

- Long distance WlFl 802.11b link experience

- Practical experiences on WiFi installation, by
experts from Venezuela (ESLARED)
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- New-1ab Iaglstlc, moré space

L e i

people, direct access to th' ;;terrgk"ce

‘h

- More time for lab, new experlments, 2f‘1bng dlst%nce

radiolinks (25 Km and 7 Km) A ‘a.

- Measurements on antennas (in lab, on the f‘eld)
- Focus on 802.11 spread spectrum for WLANs

- Presentation of examples of “successful
experiences” done-,.,;.,__l_-n.;;Afrlca and Venezuela

S




The 2004 S

School on Dlgy;al Ka'f ';:

; J;_w ‘I""J'\.

Countries; W|th the parﬂmﬁaﬂdh@f the;l';ﬁ‘ J /BDT and
the ICTP Dlrectors. TR ;;_

- Focused on' innovative solutlons in deS|gn and A

|mplementatlon bf 2 4 GHz Iow -cost wireless local. a{rea s
-'-'_networks. .

i, . ”
< - e -

.m_ﬁ.-u

g ‘Much of the tlme was devoted to hands-on sessmns of
, '"“";"--';-ff-'?i-*-antenna building, mstallatlon, testing and
m Jeasurements. Vias

- A Radio LaboratoryH—éfhdbook was prepared and
distributed to the participants, together with other

material. P—



Examples of follow-ups: Sudan, Cuba, Nigeria,
Guatemala, Romania, ...
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