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Information 

 The word derives from the Latin noun informatio (-nis) from the verb inform, in the 
meaning of "giving shape to the mind", "disciplinary", "instructing", "teaching”. 

 

• It is the object of study and application in various sectors of knowledge and human 
action:  

 - on the technical front it is the object of study of information engineering;  
 - on the social sciences it is the object of investigation of the communication 

sciences and in general of sociology, with particular regard to the aspects linked to 
the diffusion of the mass media in the current information society. 

• It is the resolution of uncertainty: it is that which answers the question of "what an 
entity is" and thus defines both its essence and nature of its characteristics.  

• Information relates to both: 
 > data, that represents values attributed to parameters - Information is uncoupled 

from an observer, which is an entity that can access information and thus discern 
what it specifies.  

 > knowledge, that signifies understanding of a concept - The information itself 
requires a cognitive observer to be obtained. 

Information is the set of data, related to each other, with which  an idea (or a 
fact) takes shape and is communicated. 



Communication 

The scientific study of communication can be divided into: 
• Information theory which studies the quantification, storage, and communication of 

information in general; 
• Communication studies which concerns human communication; 
• Biosemiotics which examines communication in and between living organisms in 

general. 
 
*  The channel of communication can be visual, auditory, tactile and haptic, olfactory, 

electromagnetic or biochemical.  

Communication (from Latin communicare, meaning "to share") is the act of conveying 
meanings from one entity or group to another through the use of mutually understood 
signs, symbols, and semiotic rules. 
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ICT: Information and Communication 
Technology 

• Human communication is unique for its extensive use of 
abstract language 

• Development of civilization has been closely linked with 
progress in Telecommunication 

• Telecommunication is the transmission of signs, signals, 
messages, words, writings, images and sounds or information 
of any nature by wire, radio, optical or other electromagnetic 
systems 

• ICT are the set of methods and techniques used in the 
transmission, reception and processing of data and 
information (including digital technologies). ICT integrates 
Information Technologies and Telecommunications 



The International Cooperation Scope 
• Informative System 
 Key elements: 
 1. information processing 
 2. connection with the organizational unit 
• International Cooperation Systems 
 Key elements: 
 1. integrated cooperation management 
 2. unitary supervision of processes 
• Process Innovation 

 1. vision of the cooperation process 
 2. application of innovations to key processes 



Reference environment 

• Information Society  
 Key elements: 
 1. IT highways 
 2. cultural and social challenge 
 3. centrality of knowledge 
• Decision-making Processes and Knowledge  
 Key elements: 
 1. support for technological innovation 
 2. importance of decision-making processes 
 3. cognitive view of international cooperation 
 



Culture, Cooperation and Technology 

• Culture makes the difference for the Sustainable 
Development; 

• International Cooperation is committed to 
Sustainable Development.  

 Historically, development has often been largely synonymous with economic 
development. Development is nowadays considered in the most holistic and 
multidisciplinary sense of human development. 

• Technology is an exceptional means for the fair 
development of the most disadvantaged 
populations (it is not an end). 



Unesco Convention for Cultural Diversity 

• Art. 2 § 6 - Principle of Sustainable Development: Cultural diversity is a 
rich asset for individuals and societies. The protection, promotion and 
maintenance of cultural diversity are an essential requirement for 
sustainable development for the benefit of present and future 
generations. 

• Art. 13 – Integration of Culture in Sustainable Development: Parties 
shall endeavour to integrate culture in their development policies at all 
levels for the creation of conditions conducive to sustainable 
development and, within this framework, foster aspects relating to the 
protection and promotion of the diversity of cultural expressions. 

• Principle of interconnectedness: economic, social, cultural and 
environmental systems should not be seen in isolation; rather, a holistic 
approach is required in policy formulation and in the decision making 
processes. 



• The Convention on the Protection and Promotion of the 
Diversity of Cultural Expressions (cultural diversity and 
intercultural dialogue) is a precursor for seven UNESCO 
conventions which deal with the four core areas of 
creative diversity: 

1. cultural and natural heritage 
2. movable cultural property 
3. intangible cultural heritage  
4. contemporary creativity  
  
  

Unesco Convention for Cultural Diversity 

Source: Ten Keys to the Convention on the Protection and Promotion of the Diversity of 
Cultural Expressions, UNESCO, 2005 



Why cooperate? 
 
• Being human 

 
• Being effective 
 
• A win-win strategy 
 

 
 



Cooperation: a win-win strategy 

 
I win 

You lose 

 
I win 

You win 
 

You lose 
I lose 

 

You win 
I lose 

 

Cooperation 

(Game Theory) 



Cooperation 
Cooperation is important because it allows people 
and groups to work together to achieve a common 
goal or derive mutual benefits, between individuals 
and organizations 
 
Could we imagine a future of peace without a 
sustainable development? 

 
 Culture cooperation policies 
 



Network of relationships and 
collaborations 



Telemedicine: a way of collaboration in 
the health field 

• Effective: for its capability of producing a desired result 
(that is the desired outputs); 

• Efficient: for its capability to avoid wasting materials, 
energy, efforts, money, and time producing the desired result; 

• Economic: it is a cost-effective and environmentally 
friendly solution; 

• Technologies and Space technologies-based 



How the case-study project was born: 
Telemedicine at Maigaro, 
Central African Republic 

The aim: the evaluation of remote clinical examination by 
specialist doctors and medical and technical training 

 
 
 
 
 

The goal: set up a sustainable and scalable web-based 
Telemedicine System, a Software Platform for  

Remote Medical Consultation 
 



Map of Central African Republic (C.A.R.) 



Map of Central African Republic (C.A.R.) 
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HDI 0,352 

Context 
Central African Republic (CAR) 

Mission of Maïgaro 

• About 20km away from Bouar (sixth city of CAR, 
northwest of the Country) 
 

• Managed by Franciscan Missionary Sisters of the 
Sacred Heart 

 
• Hospital with 70 beds 
 
• Primary school for 250 children 
 
• Female Professional Technical Institute (single in 

CAR) 

• Absolute poverty: HDI 188° over 188 (2016) 

• Civil war in some regions since 2012 

• Surface: 622.984 km² (42º) 

• Population: 5.166.510 (124°) 

• Capital: Bangui, 790.000 (2014) 

5.166.510 ab. (2014) (124º)  

https://it.wikipedia.org/wiki/Stati_per_popolazione


The instability of the Country 
Strengths: 
• wealth of natural resources (gold, diamond, uranium, 

iron, coltan, wood, water) 
 
Weaknesses: 
• CAR is weakened by many coups, rebellions and 

mutinies 
• Politically unstable 
• Poverty line extremely high (188 out of 188 on the 

HDI in 2016) 
• one of the least developed Countries in the world 



The current political-military crisis: 
its deep reasons 

• Politics & Bad Governance 
o Sense of national exclusion 
o Nepotism 
o Corruption 
o Stagnation of the standard of living 
o Political manipulation of an illiterate population 
o Impunity 

• Geostrategy 
o Third Country interference 
o Geostrategic positioning of the Country 
o Rivalry between major powers including France and the Russian Federation 

• Economy 
o Control and stranglehold over the Country's natural resources 
o Predation of the economy 
o Public contracts outside any constitutional legality 
o Undue taxation 
o Illegal exploitation of natural resources 



The current political-military crisis  

• In order to defend those interests, the current 
political-military crisis was presented since its 
beginning as a war of religion, opposing 
christians to muslims, or otherwise as a civil 
war. 



The ongoing humanitarian crisis 
• The crisis in Central African Republic is fueled by fighting between 

a dozen armed groups for cattle routes and lands rich in diamonds, 
gold and uranium. Most often, armed groups strike civilians rather 
than strike each other. They attack health facilities, schools and 
their staff, administrative archives, mosques, churches and places 
where displaced people take refuge. 

 
• Terrified families are forced to abandon their homes. Combined 

with very limited access to medical care, safe water and sanitation, 
forced displacement results in a crisis of malnutrition, in particular 
for children. The rates of severe acute malnutrition above the 
emergency threshold have been reported in the majority of the 
sites for displaced persons controlled in the last two years; for 
children forced to take refuge in the vegetation, the conditions are 
even harsher. 



Unicef 2018 Report on Childhood in CAR 
1 child out of 4 is displaced or a refugee. 2 children out of 3 need 

humanitarian assistance 

 

• The Central African Republic is the country with the second highest rate in 
the world of neonatal and maternal mortality; 

• 1.5 million children need humanitarian assistance; 
• The number of attacks against humanitarian workers has more than 

quadrupled - from 67 episodes throughout 2017 to 294 in just eight and a 
half months in 2018; 

• In 2019, more than 43,000 children under 5 are facing a high risk of dying 
due to severe acute malnutrition; 

• Thousands of children are trapped in armed groups and thousands more 
are subjected to sexual violence; 

• Less than 3 children out of 5 get to finish primary school and almost half of 
the population that does not have access to safe water. 

New UNICEF report "The crisis in the Central African Republic: in an ignored emergency, 
children need help, protection and a future" 

 



The health context in the Country 
• Health Infrastructure: In 2004, it was estimated that there were fewer than 3 

physicians and 9 nurses per 100,000 people. In 2000, 60 percent of the population had 
access to safe drinking water and 31% had adequate sanitation 

• Life expectancy: 51 years old 

• Endemic diseases: The most common diseases are bilharziasis, leprocy, malaria, 
tuberculosis, poliomyelitis and yaws. The Central African Republic is a yellow fever endemic 
zone Country.  

• HIV: The United Nations estimates that approximately 4% of the population aged between 
15 and 49 is HIV positive. Only 3% of the country has antiretroviral therapy available, 
compared to a 17% coverage in the neighbouring countries of Chad and the Republic of the 
Congo;* 

• Maternal and child healthcare: The 2010 maternal mortality rate per 100,000 
births for Central African Republic is 850. This is compared with 1570.4 in 2008 and 
1757.1 in 1990. The under 5 mortality rate, per 1,000 births is 172 and the neonatal 
mortality as a percentage of under 5's mortality is 26. In the Central African Republic 
the number of midwives per 1,000 live births is 3 and the lifetime risk of death for 
pregnant women 1 in 27. 

 
 

*  ANNEX 3: Country progress indicators Archived 9 August 2007 at the Wayback Machine. 2006 
Report on the Global AIDS Epidemic. unaids.org 

http://data.unaids.org/pub/GlobalReport/2006/2006_GR_ANN3_en.pdf
https://web.archive.org/web/20070809020627/http:/data.unaids.org/pub/GlobalReport/2006/2006_GR_ANN3_en.pdf
https://en.wikipedia.org/wiki/Wayback_Machine


The guidelines of the Italian Cooperation on the issue of minors and 
that Italy promotes in international cooperation programs are aimed 
at countering the following more serious underlying causes that 
determine serious and complex phenomena against minor persons: 

• Child malnutrition 
• Three worst pandemics: HIV/AIDS, malaria, tuberculosis 
• Discrimination of young girls 
• Female genital mutilation 
• Difficult access to basic education 
• The exploitation of minor labor in its worst forms, including young girls' 

housework 
• Child sexual exploitation (commercial and non-commercial), also through 

tourism 
• Trafficking in children, adolescents and young women, including for the 

purpose of organ trafficking 
• Children and adolescents involved in armed conflicts and war victims 
• Children in conflict with the law and juvenile justice 



Museum “Da Ti Akotara”, Bouar 



Mission of Maïgaro, Bouar, CAR 
 Franciscan Missionary Sisters of the Sacred Heart 

(it. Suore Francescane Missionarie del Sacro Cuore)  
Gemona del Friuli UD, Italy 



Satellite 
photo of 

the  
Mission of  
Maïgaro, 

Bouar, 
CAR 



Since 1987 in CAR 
• Arrival of the Franciscan Missionary Sisters of the 

Sacred Heart, with mother-house in Gemona del 
Friuli UD, Italy, in the village of Niem and after a few 
years the Mission of Maïgaro was founded, 20 km 
from the city of Bouar, the sixth largest city in the 
Country. 



The works of the Mission of Maïgaro: 
The Primary School 



The Primary School 

 



The Female Technique School 



Odette House,  
home-family for girls and 
boys children 

Antoinette House, 
home-family 

for teenagers 



Odette House 



Odette House 



Odette House 



Antoinette House 



Hospital of Maïgaro, Bouar, CAR 
 Franciscan Missionary Sisters of the Sacred Heart 

(it. Suore Francescane Missionarie del Sacro Cuore)  
Gemona del Friuli UD, Italy 



Hospital Entrance 



Part of the Hospital Staff 



The waiting hall 



Interior corridors 



waiting for… 



…outpatient visits 



… and of the Maternity Center Visits 



A birth just ended 



Lane Visits 



Lane Visits 



Assistance to patients 



Surgical unit 



Collection room 



Analysis laboratory 



Pharmacy 



Village vaccination campaigns 



Nutritional Center 



The Kitchen, for preparing 
and teaching parents to 

prepare nutritionally 
correct meals 

The training room for 
nutrition and hygiene 

lessons for parents 



The weighing room 



After the weighing and preparation of the meal, 
the feeding step with the giving of the meal and 

of the specific supplements 



Serious cases of malnutrition 



Current Hospital Staff 

• 1 local doctor (hired since 08/28/17) 
• 2 expatriate professional nurses 
    * 2 nuns-nurses 
• 2 local laboratory technicians (4-year 

university) 
• 15 local social-health operators 



Current hospital departments: 
• Surgical Block for small and medium surgery 
• Maternity 
• Pediatrics 
• General medicine 
• Infectious 
• Physiotherapy 
• Blood Bank (2 fridge-blood banks) 
• Outpatient clinic and consultations 
• Nutritional center 
• Vaccinations (also on the ground) 



Current diagnostics 

• Radiography and Fluoroscopy 
• Ultrasound with export file 
• ECG with export file 
• Laboratory Exams 
    * biochemistry 
    * haemogram (CBC: Complete Bloody Count) 
    * tests with test strips (no reagents) 



DIGITAL X-RAY 
 

Selected digital formats : 

DICOM (uncompressed), JPEG 

ECG ULTRASOUND 

FLUOROSCOPE: 
ANALOGICAL X-RAY 

 
Print on X-ray paper 

Selected digital formats : 

DICOM, JPEG, SCP 

Selected digital formats : 

DICOM (uncompressed), JPEG 

Executable medical examinations 



Executable medical examinations 

LAB TEST: 
BIOCHEMISTRY 

 

Selected digital formats : 

Scanning paper: JPEG 

LAB TEST: 
CBC 

 
Selected digital formats : 

Scanning paper: JPEG 



Among the main activities of the 
volunteers in Italy: 
• Research and selection of health personnel for 

short and medium term missions; 
• Sending medical equipment and drugs not available 

locally; 
• Sending specific technical equipment as needed; 
• Purchase and / or collection and sending of school 

materials, clothing, toys and basic necessities; 
• IT and telecommunication assistance; 
• Distance adoption and sponsorships; 
• Fundraising. 



Telemedicine: an idea to meet a need 
• The need: fill the gap of an absolutely deep lack of 

specialist doctors in CAR in the most of the medical 
specialties. 

  For example, there are 4 pediatricians and  
1 orthopedist in the whole Country! 

 
• The idea: try to fill the gap at least partially by 

providing medical remote consultations, assuming its 
feasibility by using the resources at our disposal: ICT 
technologies and knowledge relationships in the 
medical and technological fields 

 



The Project 

• The project: Implementation of a sustainable 
system for limited band telemedicine services 
in Sub-Saharan Africa 

• Strengths: cheap, on demand, flexible, not 
bound to cable technologies 

• Weaknesses: political-military instability, 
technological equipment not completely 
updated, slow satellite connections 



The major needs in Telemedicine: 

• Rx / Eco (also for parasitic diseases, it is currently 
not possible to diagnose hepatic amoebae) 

• Cardiology (ECG, etc.) 
• Anesthesia 
• Dermatology (sores, large burns) 
• Hematology 
• Kidney failure 
• Infectivology (HIV  dermatological diseases) 
• Oncology (Burkitt lymphoma) 



Two pediatric cases 
• Burkitt lymphoma • Large burns 



Remote volunteer medical specialists 
database: 

• Thanks to the collaboration with Doctors in Africa 
Onlus and other medical specialists through direct 
contacts, a discrete database of specialist doctors has 
been created to provide a remote consultation through 
the ICTs (Information and Communication 
Technologies), after receiving the anamnesis and the 
instrumental diagnostics  

 available. 



Telemedicine portal draft 



Technical and technological equipment: 

The satellite dish 



A satellite connection: 
the European satellite coverage 



A satellite connection: 
the African satellite coverage 



A satellite connection: 
the parameters of the satellite 



A satellite connection: 
the control panel of the satellite 



A satellite connection: 
the operating report 



A satellite connection: 
the operating values 

Kbps: 
Kilobits per second 

Sessions: 
Use into time slots 

SNR: 
Signal to Noise Ratio 



A satellite connection: 
the ping speed test on site 



The buffer batteries 



Mobile telephony in CAR 
• 10 cities reached by landline telephony 
• 17 cities reached by mobile telephony with different 

types of networks and services 
• Population coverage rate <30% 



UNIVERSITA’’DEGLI STUDI  
DI GENOVA 
Facoltà di Ingegneria 

Telemedicine in Maïgaro 
Project for evaluation of remote clinical examinations 



Born from the collaboration between: 
• Faculty of Engineering (prof. Silvana Dellepiane) 
• a graduate student in ICT Engineering (Dott. 

Matteo Morando) 
• a grad student in ICT Engineering (Paolo 

Frassino) 
• a freelance operator in international 

cooperation (Dr. Moira Gerace) 
The Project recipients: 
• Franciscan Missionary Sisters of the Sacred 

Heart 
Seat: 
• Mission of Maïgaro, village located 10km from 

Bouar (sixth city of the Central African Republic) 

An example of collaboration: bringing 
Telemedicine to the Central African Republic 



Mission of Maïgaro 
Political-economic context Central African Republic:  
• Civil war since 2012 and absolute poverty (ISU: 0.352 for 

2016, 188th out of 188) 
The primary commitments of the mission: 
• First literacy with Primary School for 250 children; 
• Promotion of women with the Women's Professional 

Technical Institute (the only one in Central Africa); 
• Healthcare with Hospital with 70 beds (reference for the 

city of Bouar) with analysis laboratory, blood bank and 
nutritional center; 

• Social assistance with two family homes for children in 
need. 

The Hospital Staff: 
• A doctor, 2 nuns-nurses, two laboratory technicians, 15 

social-health operators and occasionally short or medium 
term volunteers. 



The definition of the project 
The objective:  
• a telemedicine service to progressively provide 

more specialized examinations, remote medical 
consultations and technical training. 

 
 

The technical infrastructure available to the mission 
is thus verified: 
• Internet connection: satellite provider, wi-fi and 

ADSL cable inside the Hospital; 
 

• Electricity: photovoltaic system equipped with 
UPS (Uninterruptible Power Supplies); 
 

• Diagnostic biomedical equipment: 1 ultrasound 
system, 1 electrocardiograph, 1 fluoroscope  and 
1 X-ray. 

 
The goal: 
• After careful technical evaluation, it is proposed a 

sustainable and scalable web-based 
telemedicine system. 

 

A physician perform a ultrasonography 



Possible features 
• Creation of patient card (with photo, 

personal data and medical 
information); 

• Patient database; 
• Diagnostic exams archive; 
• Video compression tool to reduce 

transmission times with narrow-band 
connections; 

• E-learning area with video and 
handbook for the operator; 

• Multilingual panel; 
• Priorities management (red, yellow, 

green code); 
• Notification methodologies to 

provide report request and report 
ready notifications. 

Pre-prototype Board 

E-learning: training videos 



OBJECTIVE 
Reduction of upload transmission times 

* Royal College of Radiologists (RCR), Deutsche Röntgen Gesellschaft (DRG), 
Canadian Association of Radiologists (CAR), European Society for Radiology (ESR) 
 
 

REQUIREMENT 
Use lossy / lossless image compression algorithms 

CONSTRAINT 
Guidelines on compressing medical images *  

Objectives and technical problems of the project 



Definition: the characteristic of a system that can be maintained at a certain level indefinitely 

Characteristics of a sustainable project 

Sustainability: the final requirement of the project 

Adaptable 
and scalable 

Ease of 
maintenance 

Ease of use Providing 
knowledge 

Toll-free 



Project architecture 
Client Desktop 

 
Ad-hoc software 

developed for user 
friendly management 
in Sub-Saharan Africa 

Operator station 
 
 
 
 
 

SCAN RX 

ECG ECO 

Internet 
Mobile/Sat 

Remote server 
 
 
 
 
 

Web services 
 

Function of 
storage of exams 

and patient 
databases, such 
as cloud backup 

Review Doctor 
 
 
 
 
 

Web App 
 

Cross-platform 
access for review 
doctors in Europe 



Software development:  
Client Desktop 
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 v 

INPUT functionality 

Allows the selection of an exam file, if already stored on the PC on 

which Digital Media Manager is running 

Manual selection 

Digital Media Manager automatically creates a search for exam 

files inside a USB stick 

Automatic selection from USB Stick 

Digital Media Manager automatically creates a search for exam 

files in a CD or DVD 

Automatic selection from CD / DVD 

Digital Media Manager interfaces with any Digital Scanner compatible 

with the Windows operating system 

Digitization of printed exams 

Client Desktop 
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Conversion 
DICOM to bitmap 

A DICOM file is 

“unpacked" and returned 

processable with the 

maximum information 

Compression 
Lossy/Lossless JPEG 
Compression following the 

guidelines 

specific for exams 

diagnostic 

Compression 
Lossy/Lossless WebP 
Experimented 

compression to obtain 

lighter images 

to be uploaded 

PROCESSING 

Client Desktop 
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 Generate a ZIP file to combine medical images of a diagnostic 

exam into a single file. 

The file is automatically saved to Desktop. 

In sequence, the zipped file is uploaded to a remote repository 

using the File Transfer Protocol (FTP) 

Saving and sending 

Client Desktop 
OUTPUT functionality 



File Size: 5,65 MB  

O R I G I N A L  

File size: 746KB File size: 380KB 

W E B P  

1:7,57 1:14,86 

ORIGINAL JPEG WEBP 



Diagnostic video 
processing and 
compression 

Web application 
(server) 

Extensive WebP study on 
medical images 

Future development    
Connecting new 
diagnostic 
equipment 

Adaptation to the 
standards required 
for the management 
and storage of 
sensitive data 



Thank you for your attention! 
Contact: moira.gerace@gmail.com 
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