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What is the ICTP

The Abdus Salam International 
Centre for Theoretical Physics was 
founded in 1964, by the late Nobel 
Laureate Abdus Salam


ICTP is administered by UNESCO 
and the International Atomic Energy 
Agency (IAEA) 


The Centre is located in Trieste, Italy



What is the ICTP

ICTP is an institution that is run by 
scientists for scientists to support the 
best science possible, with special 
attention to the needs of scientists 
from Developing Countries


"Scientific thought is the common 
heritage of mankind"



Visiting scientists

More than 120'000 visits from 188 countries, 20% of 
visitors are women
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1995 vs 2010

400$
3 Mbps

77$
150Mbps



Activities in Trieste



Activities in Trieste



Activity in Senegal



Activity in Micronesia 



WNDW.net

A free book on “Wireless 
Networking in the Developing 
World”


Written by wireless geeks in 
less than 3 months


More than 3M downloads!


Available also in Spanish, 
French, Arabic, Portuguese, 
Indonesian


http://www.wndw.net

http://WNDW.net
http://www.wndw.net


WNDW.net

http://WNDW.net
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Deployment



FM tower













Activities in Malawi





Senegal











T/ICT4D model

Research



State of the Art and 100% Collaborative

Two new topics: TV White 
Spaces and Internet of Things  

In last 3 years we published 
+20 papers with African co-
authors (South Africa, 
Uganda, Tanzania, Malawi, 
Kenya, Zimbabwe, Nigeria, 
etc ) 

Recognized as members of 
the ICT4D academic 
community



Spectrum allocation



Propagation advantage



TVWS propagation

• Lower free space loss
• Better diffraction efficiency
• Lower building attenuation





ICTP-UNECA





Mauritius Wireless

Simulation of the link between Bigara tower and 
MMS at Vacoas



Mauritius Wireless

Simulation of the link between Bigara and Mare Aux Vacoas



Take aways

The Marconi Lab of ICTP can help you solve 
connectivity problems, using low-cost equipment

We carry out collaborative research 

Capacity building is very important

TVWS can be used in some cases
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Vision for IoT

[Culler:2004]
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Google Trends for IoT



Twitter #IoT





What is IoT

• The IoT is more than connecting things to the internet, it’s 
about bridging the physical and digital worlds to create 
value for people

Internet

Things

Data

New	value	for	people: 
Capabilities 
Services 
Experiences 
Business	models	 
…



What is IoT ?

Internet + Things + Data



Things

These nodes are highly constrained in terms of 

Physical size 

CPU power 

Memory (few tens of kilobytes) 

Bandwidth (Maximum of 250 KB/s, lower rates the norm) 

Power consumption is critical, if battery powered then energy 
efficiency is paramount





What is IoT ?

Internet + Things + Data





What is IoT ?

Internet + Things + Data







What does that mean in size?

Not gigabytes 

Most likely not a few 
terabytes 

Possibly not 10’s of 
terabytes 

Probably 100’s of 
terabytes 

Definitely petabytes



IoT4D



IoT - Trieste



IoT4D - weather

In Africa, one WMO weather station covers an area of     
27,347 km².  
Altogether, there are 1,108 WMO weather stations  
on the continent.  

In Germany, the covered area per WMO weather station  
is 1,244 km².  
There are 287 WMO weather stations operated in  
Germany.



IoT4D 

Local conditions drive IoT4D applications: 

- Unreliable power supply à low power systems 

- Slow internet connectivity à local storage 

- Illiterate final users à voice, fm solutions 

- No Internet connection à gsm-based IoT



Training in IoT

Workshops in Africa: South 
Africa, Kenya, Ghana, Benin, 
Rwanda 

Workshop in Trieste 

Workshops in Latin America: 
Panama, Nicaragua, Costa 
Rica 

Workshops in Asia: Thailand, 
India, Japan, Indonesia



IoT4D – Weather stations in Kenya



IoT4D – Radiation sensors in Indonesia



IoT4D – Air quality sensors in Benin



IoT4D– Air quality sensors in Benin



IoT4D – IoT Living Lab in Thailand



IoT4D – IoT Living Lab in Thailand



Economic impact



Economic impact



Social impact



Take aways

IoT is here to stay! 

The ICTP Marconi Lab has been working on IoT since 
2004

We want to collaborate in IoT deployments

Weather is the most interesting application







TI SensorTag



TI SensorTag



TI SensorTag



Thank you!
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