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Prospection 

– the capacity to anticipate the future –

is the hallmark of cognition

www.africa.engineering.cmu.edu



Rwanda
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https://sites.google.com/view/aia2020/home



The Fourth Industrial Revolution

https://www.brookings.edu/research/the-fourth-industrial-revolution-and-digitization-will-transform-africa-into-a-global-powerhouse/



The Fourth Industrial Revolution

https://www.weforum.org/centre-for-the-fourth-industrial-revolution/c4ir-rwanda https://www.weforum.org/centre-for-the-fourth-industrial-revolution/c4ir-south-africa



www.smileidentity.com



https://www.ryonic.io/products/pipeline-inspection-crawlers/rmis-m8/



https://www.ircad.fr/course/upper-gi-robotic-surgery-advanced-course-2022/

IRCAD has opened a training and R&D centre in Rwanda for minimally-invasive surgery using the latest in computer vision and robotics technology

https://robots.ieee.org/robots/davinci/



https://keza-education.rw/



www.parcrobotics.org/
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https://face2faceafrica.com/article/all-girls-robotics-team-from-ghana-wins-world-robofest-championship-in-the-u-s?fbclid=IwAR1OvJIvUIRLGdI3X375nbnX1OAUnSQ2g9S9MA5_A92VhTgfq8LO6zkI3V4



https://www.istockphoto.com/photos/abdomen-palpation

An Ubtech CRUZR service robot deployed by ZoraBots Africa Ltd. to check the temperature of travelers arriving at Kigali International Airport, Rwanda.



https://www.reuters.com/news/picture/robots-at-reception-south-african-hotel-idUSKBN2AF0QX



IEEE Robotics and Automation Magazine 
https://ieeexplore.ieee.org/document/8931075



Artificial Intelligence, Robotics, and Machine Learning in Africa
www.vernon.eu/wiki/Artificial_Intelligence,_Robotics,_and_Machine_Learning_in_Africa



But ...

The difference between Invention and Innovation
is Adoption

Jeremy Rose



Adoption depends on trust



Trust
The expectation that 

a service will be provided 
or a commitment 
will be fulfilled"

(Hofman et al., 2006)
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Adoption of AI & Robotics in Africa



Adoption hinges on cultural competence



Adoption hinges on socio-cultural factors
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Cultural knowledge representationCulturally Competent
Social Robot

{Bruno et al, 2017}
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Culturally aware multimodal human-robot interaction

Culturally sensitive planning and action execution

Cultural knowledge representation

Culture-aware human emotion recognition

Culture identity assessment, habits, and preferences

Culturally Competent
Social Robot

{Bruno et al, 2017}





A Sample of Africa-centric 
Design Patterns for Social Robots 

A Sample of African Culture-specific Knowledge

Spatial,
Non-verbal,

Verbal
Interaction

After {Kahn et al, 2008}

After {Bruno et al, 2019}
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InclusionEquity

Diversity
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InclusionEquity

Diversity

Creates opportunities for greater
mutual understanding of the 
contribution that a person of each 
background can make

The many different dimensions in 
which people differ & identify

Gender, sexual orientation, race, culture, socio-
economic status, traditions, education, age, religious 
and spiritual beliefs, nationality, ethnicity, 
experience, physical ability
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InclusionEquity

Diversity

It is the act of empowering, 
the process that leverages 
the potential latent in 
diversity
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InclusionEquity

Diversity

Means that each person 
feels they belong in that 
environment and that their 
place is valued

This is the achieved by 
empathy



"The highest form of knowledge is empathy, 
for it requires us to suspend our ego and live in another’s world"

George Eliot 
Pen name of Mary Ann Evans



"The highest form of knowledge is empathy, 
for it requires us to suspend our ego and live in another’s world"

George Eliot 
Pen name of Mary Ann EvansPerspective Taking
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DEI is an ethical imperative

DEI in HRI empowers the individuals with whom the robots interact 

by actively valuing the cultural heritage of those individuals
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