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1. Provide  examples of contemporary robots and understand that their capabilities 
fall well short of the robots in science fiction movies

2. Highlight the main features of AI-enabled robotics, sometimes referred to as 
cognitive robots

3. Explain the concept of robot-enhanced therapy for children with autism spectrum 
disorder (ASD)

4. Identify one of the goals of cognitive robotics and explain the associated technical 
challenges

Learning Objectives



Certificate I: Understanding AI and Machine Learning in Africa Module 3: Example Applications

Course AIML01: Artificial Intelligence – Past, Present, and Future Lecture 2: AI Applications. in Robotics; Slide 3

Lecture Contents

1. Science fiction robots vs. contemporary real robots

2. Types of robot and application domains

3. Robotics, AI, and cognition

4. Robot-enhanced therapy for children with autism spectrum disorder (ASD)

5. Cognitive robotics

6. Lecture summary

7. Recommended reading & references
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Robots feature prominently in the general public’s perception of AI

This is due in part to the way they are portrayed in science fiction movies

Science Fiction Robots vs. Contemporary Real Robots

https://www.imdb.com/title/tt0091949/



Certificate I: Understanding AI and Machine Learning in Africa Module 3: Example Applications

Course AIML01: Artificial Intelligence – Past, Present, and Future Lecture 2: AI Applications. in Robotics; Slide 5

From cute robots such as Johnny 5 in Short Circuit 

Science Fiction Robots vs. Contemporary Real Robots

Source: https://www.imdb.com/title/tt0091949/
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... and WALL·E

Science Fiction Robots vs. Contemporary Real Robots

Source: https://pixar.fandom.com/wiki/WALL%E2%80%A2E_(character)
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To  more threatening robots such as the 
Skynet Terminator

Science Fiction Robots vs. Contemporary Real Robots

Soource: https://www.nytimes.com/2015/05/26/science/darpa-robotics-challenge-terminator.html
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Sonny in I, Robot

Science Fiction Robots vs. Contemporary Real Robots

Source: https://www.abc.net.au/news/2004-07-21/i-robot-modern-interpretations-foresee-the-three/2012544?nw=0
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... and Chappie

Science Fiction Robots vs. Contemporary Real Robots

Source: https://www.abc.net.au/news/2004-07-21/i-robot-modern-interpretations-foresee-the-three/2012544?nw=0
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There is a long way to go to match science fiction ...

But impressive progress in mechatronics and control over the past ten years

Science Fiction Robots vs. Contemporary Real Robots
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For example, consider the 
mobility displayed by Atlas
from Boston Dynamics

Source: https://robots.ieee.org/robots/atlas2016/

Science Fiction Robots vs. Contemporary Real Robots
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Video
https://robots.ieee.org/robots/atlas2016/?gallery=video5
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And Spot, also from 
Boston Dynamics

Source: https://robots.ieee.org/robots/spotmini/

Science Fiction Robots vs. Contemporary Real Robots
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VideoVideoVideoVideo
https://robots.ieee.org/robots/spotmini/?gallery=video1
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Source: https://robots.ieee.org/robots/shadow/

Or the dexterity of the 
Shadow Hand 

Science Fiction Robots vs. Contemporary Real Robots



Certificate I: Understanding AI and Machine Learning in Africa Module 3: Example Applications

Course AIML01: Artificial Intelligence – Past, Present, and Future Lecture 2: AI Applications. in Robotics; Slide 16

VideoVideoVideo
https://robots.ieee.org/robots/shadow/?gallery=video4
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There have also been recent 
advances in cognition-enabled 
robot manipulation in everyday 
activities

Such as setting a table, preparing 
a simple meal, and clearing up 
afterwards

Science Fiction Robots vs. Contemporary Real Robots

Source: https://ease-crc.org/
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EASE Milestone Meeting, September 2020
http://www.open-ease.org/

Video
https://ease-crc.org/
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• Robotics is a key element of the domain of AI

• AI tools and techniques play a central role in achieving the robust performance 
that is required of robots

• Especially when they are operating in environments that are not engineered to 
facilitate their operation

Uses of AI in Robotics
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Uses of AI in Robotics

Autonomous
Navigation

Artifiical
Intelligence 

Object
Grasping

Task 
Execution

Inspection &
Surveillance

Task
Planning

Social 
Human-Robot 

Interaction

Manipulation Object 
Detection

Natural language processing 
Face recognition
Sentiment analysis
Gesture understanding
Intention recognition
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Types of Robot and Application Domains

Source: https://robots.ieee.org/robots/
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Types of Robot and Application Domains

Source: https://robots.ieee.org/robots/pepper/

Human-Robot Interaction

Type: Humanoid

Domain: Consumer & Entertainment

Social HRI
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Types of Robot and Application Domains

Type: Humanoid

Domain: Education, Research, Healthcare

Social HRI

Source: https://robots.ieee.org/robots/nao/
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Types of Robot and Application Domains

Source: https://robots.ieee.org/robots/icub/

Type: Humanoid

Domain: Research

Manipulation, Cognition
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Type: Humanoid

Domain: Research

Mobile Manipulation

Source: https://robots.ieee.org/robots/armar/

Types of Robot and Application Domains
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Types of Robot and Application Domains

Type: Humanoid

Domain: Research

Social HRI

Source: https://robots.ieee.org/robots/hrp4/



Certificate I: Understanding AI and Machine Learning in Africa Module 3: Example Applications

Course AIML01: Artificial Intelligence – Past, Present, and Future Lecture 2: AI Applications. in Robotics; Slide 27

Types of Robot and Application Domains

Type: Humanoid

Domain: Research

Mobile Manipulation

Source: https://robots.ieee.org/robots/pr2/
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Types of Robot and Application Domains

Type: Humanoid

Domain: Industrial

Manipulation

Source: https://robots.ieee.org/robots/sawyer/
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Types of Robot and Application Domains

Source: https://robots.ieee.org/robots/atlas2016/

Type: Humanoid

Domain: Industrial

Navigation, 
Inspection & Surveillance
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Types of Robot and Application Domains

Type: Humanoid

Domain: Industrial

Surveillance

Exploration

Source: https://robots.ieee.org/robots/aquanaut/
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Types of Robot and Application Domains

Type: Organismoid

Domain: Research

Disaster response

Source: https://robots.ieee.org/robots/anymal/
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Types of Robot and Application Domains

Type: Organismoid

Domain: Military 

Surveillance

Source: https://robots.ieee.org/robots/alphadog/
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Types of Robot and Application Domains

Type: Organismoid

Domain: Industrial

Surveillance

Source: https://robots.ieee.org/robots/spotmini/
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Types of Robot and Application Domains

Source: https://robots.ieee.org/robots/aibo2018/

Type: Organismoid

Domain: Consumer

Entertainment
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Social Robots

Type: Organismoid

Domain: Consumer

Entertainment

Source: https://robots.ieee.org/robots/keepon/
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Social Robots

Type: Organismoid

Domain: Medical

Therapy

Source: https://robots.ieee.org/robots/keepon/

Requires almost no technical skill to operate: has been used by 
psychologists, anthropologists, health researchers to study 
psychological and physiological effects on people



Certificate I: Understanding AI and Machine Learning in Africa Module 3: Example Applications

Course AIML01: Artificial Intelligence – Past, Present, and Future Lecture 2: AI Applications. in Robotics; Slide 37

Types of Robot and Application Domains

Type: Organismoid

Domain: Research

Locomotion

Source: https://robots.ieee.org/robots/salamandra/
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Types of Robot and Application Domains

Type: Manipulator

Domain: Industrial

Product assembly

Source: https://robots.ieee.org/robots/meca/
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Types of Robot and Application Domains

Source: https://robots.ieee.org/robots/ur/

Type: Manipulator

Domain: Industrial

Product assembly
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Types of Robot and Application Domains

Type: Manipulator

Domain: Medical

Surgery & Inspection

Source: https://robots.ieee.org/robots/davinci/
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Types of Robot and Application Domains

Source: https://robots.ieee.org/robots/shadow/

Type: Manipulator

Domain: Industrial

Dexterous grasping
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Types of Robot and Application Domains

Type: Mobile

Domain: Consumer

Cleaning

Source: https://robots.ieee.org/robots/roomba/
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Types of Robot and Application Domains

Type: Mobile

Domain: Education

Navigation

Source: https://robots.ieee.org/robots/roomba/
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Types of Robot and Application Domains

Type: Mobile

Domain: Industrial

Product transport

Source: https://robots.ieee.org/robots/invia/
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Types of Robot and Application Domains

Type: Mobile

Domain: Industrial

Product transport

Source: https://robots.ieee.org/robots/freight/
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Types of Robot and Application Domains

Type: Mobile

Domain: Research

Navigation

Source: https://robots.ieee.org/robots/boss/
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Types of Robot and Application Domains

Type: Mobile

Domain: Research

Navigation

Source: https://robots.ieee.org/robots/beam/



Certificate I: Understanding AI and Machine Learning in Africa Module 3: Example Applications

Course AIML01: Artificial Intelligence – Past, Present, and Future Lecture 2: AI Applications. in Robotics; Slide 48

Types of Robot and Application Domains

Source: https://robots.ieee.org/robots/inuktun/

Type: Mobile

Domain: Military & Security

Surveillance

Disaster Response 
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Types of Robot and Application Domains

Type: Mobile

Domain: Military, Security

Surveillance

Disaster Response 

Source: https://robots.ieee.org/robots/kobra/
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Types of Robot and Application Domains

Type: Mobile

Domain: Consumer

Telepresence

Source: https://robots.ieee.org/robots/beam/
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Types of Robot and Application Domains

Type: Drone

Domain: Military

Surveillance

Source: https://robots.ieee.org/robots/globalhawk/
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Types of Robot and Application Domains

Type: Drone

Domain: Medical

Delivery

Source: https://robots.ieee.org/robots/zipline/
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Video
http://www.vernon.eu/videos/Zipline_drop.mp4
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Robotics, AI, and Cognition

Shared  
Goal 

Joint 
Attention 

Joint 
Action 

Shared  
Intention 
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Robotics

Artificial 
Intelligence

Robotics, AI, and Cognition

Intelligent Robotics
or

AI Robotics
(Murphy, 2019)
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Robotics

Artificial 
Intelligence

Cognitive & 
Biological 
Sciences

Cognitive Robotics:

Perception 
Attention
Action selection
Memory,
Learning
Reasoning
Metacognition
Prospection

(Vernon, 2022) 

Robotics, AI, and Cognition
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Robots assist a psychotherapist 
working with children with 
autism spectrum disorder ASD

(Cao et al., 2019)

Robot-enhanced Therapy for Children with ASD

Autism Spectrum Disorder
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Under the guidance of clinical practitioner, 
this project developed 

– Interactive capabilities for social robots 

– That allowed them to engage a child in clinically-
derived exercises

Robot-enhanced Therapy for Children with ASD

(Cao et al., 2019)
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The robot can operate autonomously for 
limited periods under the supervision of a 
psychotherapist

Robot-enhanced Therapy for Children with ASD

(Cao et al., 2019)
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AI provides the cognitive ability to interpret

– Body movement

– Appearance-based cues of emotion

The robot assesses the child’s actions

– Maps them to therapist-specific classes of behavior

– Identifies appropriate robot responses

– As specified by the therapists

Robot-enhanced Therapy for Children with ASD

(Cao et al., 2019)



Certificate I: Understanding AI and Machine Learning in Africa Module 3: Example Applications

Course AIML01: Artificial Intelligence – Past, Present, and Future Lecture 2: AI Applications. in Robotics; Slide 61

One goal of cognitive robotics

– Allow humans to give a robot some task

– By stating that task in the same terms they 
would use if they were talking to another 
human being

– That is, without having to specify how the 
task is the be carried out

– This capability is provided by the CRAM
cognitive architecture (Beetz et al., 2020)

Cognitive Robotics

(Sandini et al., 2021)

A PR2 robot pours popcorn from a saucepan during a demonstration of 
cognition-enabled robot manipulation using the CRAM cognitive architecture 
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Lecture Summary

1. Real robots don't yet have the abilities of the robots that we see in science fiction 
movies

2. Great progress is being achieved through the use of advanced control and 
artificial intelligence

3. There are many different types of robot, designed for a wide variety of application 
domains

4. At the intersection of the fields of robotics, artificial intelligence, and cognitive 
science is the field of cognitive robotics, which aims to develop robots that can 

– Interact naturally with people
– Carry out tasks without having to be told exactly how to perform each step in the task
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