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THE INTERNET IS FLAWED!!

Yeah, | said it!!

The Methodologies for building ICTs in most regions of the world are also flawed
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THE FATHERS AGREE

The Internet is flawed

Inclusion Colonized & Centralized Hardware
"l wish that people like you were around when we "From Utopia to Dystopia" "We need to start looking at wireless
were making decisions concerning how the Internet SiTRBIMIECT e Elee technologies; radio, satellites, to help the
should be" unconnected"
(2018)
Vint Cerf Robert Metcalfe
(2023) (2023)
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THE DIGITAL DIVIDE

The flaws are more evident (and dangerous) in resource-constrained environments because we have to deal
with even more barriers

() (R

Infrastructure Gaps Literacy Barriers Relevance of Content
Lack of reliable internet connectivity, Low literacy rates; most unconnected Existing digital content is not tailored to the
especially in rural and underserved areas communities do not read nor write resourced needs and interests of unconnected
languages like English or French communities

Addressing these issues of the digital divide is not trivial, but multi-faceted and contextual
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UN SDG (9¢)

TARGET 9:C

only states that we need to "significantly increase access to information

and communications technology and strive to provide universal and
affordable access to the Internet in least developed countries by 2020"

This is insufficient and totally failed

UNIVERSAL ACCESSTO
INFORMATION AND
COMMUNICATIONS
TECHNOLOGY

The question we needed to answer is; How?

how exactly will this be achieved?
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e Ghana Literacy Rate??
e 80.4%
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e Northern Region Literacy Rate
e >30%

6°C'0"N

Coefficient LCL

¥ 0054098 - -0.020245
A -0.020244 - 0.020696
¢ 0020897 - 0.056417
71 0.056418-0.007726
77 0007727 - 0.140167
& 0140168 -0.178970
L o

5°0'0"N

0.178871 - 0.257734
No data
S'O'IO"W 2"0"0"W 1°0 IO'W 0"6'0" 1 ’OEO'E

T T T
7°0'0"N 8°0'0"N 9°0'0"N 10°0'0"N 11°0'0°N

6°0'0"N

5°0'0"N




Systems Engineering
Agile
Prototyping

HCI

Human-centered approach
Ethics

Social Science
Living Labs

Participatory Action Research .

Food security

Community-based Research
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Technologies

o
[
GSM Al
. SMS
* Radio ®Internet
In use Available Unavailable | Emerging
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Use-Case - Tibansim (Radio/GSM/SMS) %wA,RA'%

e Built on local initiatives
e Adapted to local conditions
e Built with available technologies

e Decentralized
e Data
e Hardware
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Bwara)

e The Tibansim (RadioNet) System allows the
host to make a normal call over @
phoneline and using an Inferactive Voice sttfne g
Response (IVR) interface, record messages () _—
which are stored on the device.
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 The device will then automatically begin
broadcasting all stored audio fragments
over a pre-selected FM frequency over @ ,
short-range s By -

e Users in the community simply tune in to the
said frequency to listen to these repeated
transmissions.
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Technical Overview

_—

e Voice Input
e Kaosadaka

e Broadcast System

 Monitoring System
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Technical Overview

e Broadcast System: Pi-FM-RDS

Pi-FM-RDS generates an FM modulation, with RD: g
(Radio Data System) data generated in real time

It can include monophonic or stereophonic

audio.

The transmitter uses the Raspberry Pi's PWM
generator to produce VHF signails.

Pi-FM-RDS generates its audio from an audio

stream or file.

Short-Range

(@

)

RadioNet
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Technical Overview

_—

e Monitoring System: BashOverSMS

* Uses the existing GSM connection fo send int~- -

. Short-Range
measurements to a pre-defined number. ;m({.(ns,;.;gm = iomaton o

RadioNet

 The information, which includes device temg
CPU & 10 utilization, number of running proct
uptime and the names of the available
recordings from the Kasadaka file system, is ¢
at 30 minute intervals.

e Also receives commands sent from a pre-de
number and executes them on the system.

e Just don’t SMS rm —rf
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Bwara)

#Chapterthon2019 Winners

Internet Society
Ghana Chapter
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sa:e Internet Society
TIBoLL - Al «i Foundation

VRIJE W
UNIVERSITEIT
AR AMSTERDAM

e Making Al Work for Internet Inclusiveness in the
Global South

e Can advanced Al methods (ML, NLP) be
reconstructed so as to make the Internet more
Inclusive for communities in low-resource
environments in the Global South --- such that
local weather data combined with Internet-
based global climate information become
sharable beyond the Internet’s current
boundaries and in people’s own language?
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- . Internet Society
TIBalLLl - Al 23 Foundation
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e Parficipatory Action Research (PAR)

EEEEEEE

NNNNN
GAMBIA

* Language - Dagbani; a Gur — o~
language spoken in Northern = ..
Ghana. Its native speakers are = IV
estimated around 3,160,000 e T
a - s
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O...D

- - Internet Society
TIBalLLl - Al 23 Foundation

VU S Bwsra) TAHMO@ )

e Participatory Action Research (PAR)
e Stakeholder Workshops
e Focus-Group Discussions
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- . Internet Society
TIBalLLl - Al 23 Foundation
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Build Data Collection Tools Suitable for the Region V4
Crowd-source for a language dataset J/

Implementing new Al Model(s) through ML based on the dataset
Building NLP systems for the local language using the Al Model(s)

Integrate the system into a real-world low-resource digital information
system (Tibansim, Mr. Meteo)

User and Technical Evaluations.
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- . Internet Society
TIBalLLl - Al 23 Foundation

SECAND
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GHANA

Build Data Collection Tools Suitable for the Region .’
Crowd-source for a language dataset <

Implementing new Al Model(s) through ML based on the dataset V4
Building NLP systems for the local language using the Al Model(s)

Infegrate the system into a real-world low-resource digital
information system (Tibansim, Mr. Meteo)

User and Technical Evaluations.
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°; ss.- Internet Society
TIBaLLl - Al %ﬁ“Fbundonon

Es BwWsRrA) TAHMO) &

The base model chosen was Wav2Vec. This model has been pre-trained
on a diverse corpus encompassing over 1,100 languages.

VRIJE
V U UNIVERSITEIT
E

AMSTERDAM

4,000 utterances of specific Dagbani words were collected. This dataset
comprised recordings of native speakers pronouncing words such as

"ves," "no," and numerals from zero to ten

contrastive loss

A tord il guniee
Audio Preprocessing: normalized, frimmed O‘?
( s J( HZ lt-[ I[j S J( ] o
Data Augmentation | S
: Transforrher : | o

Fine-Tuning I/q[/a]/”qzk _____ ]/ _____ bq]/q

Iyl

Vo s i [; J

EV O | U O Ti O n G n d Tes Ti n g I I () latent speech representation

raw waveform

L shared quantizer
/7 shared CNN encoder
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TIBoLL - Al
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= Foundation
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UNIVERSITEIT Z 4
AMSTERDAM UNIVERSITY FOR

DEVELOPMENT STUDIES

Infegrate the system into a real-world low-resource digital information
system (Tibansim, Mr. Meteo)

* collaborative workshops

* User and Technical Evaluations. —

* stakeholder/user stories

. '
* partnerin * tech demo roadshows use case
p g modellin
* collaborative | * portfolio construction | Hng
workshops / * requiremeiits
=oomi-m elicitation
& refine

* protohyping

Elicit and
assess heeds

zoom-in

& refine

iterate & adapt .

& adapt
iterate & adapt

Specify use

cases and
flelding requirements
U”{Igl}‘l(’
LS iterate & adapt
sustainability

| * &*value nenvork modelling &
| analysis

* Living Lab field | iterate & adapt

experimentation * scenario modelling &

* Agile approach - simulation

iterate & adapt * Participatory Technology
* impact evaluation

Development PTD /PRA
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TIBaLL - Additfional Research

e ASR using existing LLMs phonemes

e For rapid development of ICT tools that have ASR for small languages, we are looking
for ways of by-passing the tedious, time-consuming and resource intensive steps

e ASR Model that uses phonetics in Large Languages to recognize any word based on the
fact that languages share the similar sets of phonemes or at least as close as possible

e Optimizing ASR Models to run locally on Android or Raspbian
e SMS 4 Good - Data Transfer using SMS
e Android-Based Voice Server

e Low-Earth Orbit Satellite Internet for Resource-Constrained Environments
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THE PLUG-IN PRINCIPLE FORICT4D

1. ICTs should not replace indigenous 5. ICT interventions must produce an
communication methods, but should only amalgamation of a system that is mostly
better them indigenous but merged with our developed

|CTs; this requires that we understand and

2. The ICT intervention should be narrower as appreciate the existing system

compared to the existing system. Any

intervention that is not narrower stands the 6. ICT systems should be developed with the
risk of being too disruptive intention that they will be replicated and/or
reused in other places or within other

3. ICT4D researchers and developers must
thoroughly understand the existing situation

systems.

4. |CT4D researchers and programmers need
to be known, and accepted by stakeholders
and community members as far possible.
Local communities are largely people-
centered
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Zikomo I

Medase

AS a n t eNglyabonga
< B 1 Dankie
=Shuk'an

Nglyathokozamwm Nkosi

I Ndlyabulela Obrigada Mahadsanid

Thank You from Africa

Francis Saa-Dittoh - From Radio to Al - DIGIHUM '24 - TU WIEN



