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Module 1: Introduction and Robot Components

Lecture 1: What is a robot? Types of robot. The many areas of robotics.
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What is a Robot?
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What is a Robot?

"A robot is an autonomous system 

which exists in the physical world, 

can sense its environment, 

and can act on it 

to achieve some goals"

M. Mataric, The Robotics Primer, MIT Press, 2007.

Not teleoperated (self-controlled & has controllers )

Subject to the physical laws (has a physical body)

Estimate the state of the world (uses sensors)

Physically affect the world (uses actuators &  effectors) 

Purposeful, useful, possibly intelligent behaviour
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Types of Robot
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Types of Humanoid Robots
Source: https://robots.ieee.org/robots/
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Types of Robot

Humanoids

Research

Source: https://robots.ieee.org/robots/armar/
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Types of Robot

Humanoids

Research

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

Humanoids

Consumer

Entertainment

Source: https://robots.ieee.org/robots/pepper/
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Types of Robot

Humanoids

Research 

Education

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

Humanoids

Research

Source: https://robots.ieee.org/robots/hrp4/
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Types of Robot

Humanoids

Industrial

Source: https://robots.ieee.org/robots/atlas2016/
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Video
https://robots.ieee.org/robots/atlas2016/?gallery=video5
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Types of Robot

Humanoids

Research

Source: https://robots.ieee.org/robots/icub/
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Types of Robot

Humanoids

Research

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

Video
https://robots.ieee.org/robots/icub/?gallery=video1
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Types of Robot

Consumer

Source: https://robots.ieee.org/robots/roomba/
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Video
https://robots.ieee.org/robots/roomba/?gallery=video2
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Types of Robot

Education

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

Consumer

Research

Education

Source: https://robots.ieee.org/robots/turtlebot/
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Types of Mobile Robots

Wheeled 

education robot

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

Video
https://robots.ieee.org/robots/turtlebot/?gallery=video1
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Types of Robot

Drones

Military & Security

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

Drones

Medical

Source: https://robots.ieee.org/robots/zipline/
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Video
http://www.vernon.eu/videos/Zipline_hero.mp4
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Video
https://www.youtube.com/watch?v=QWglZKVP26c
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Video
http://www.vernon.eu/videos/Zipline_drop.mp4
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Types of Robot

Entertainment 

Consumer

Source: https://robots.ieee.org/robots/aibo2018/
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Video
https://www.youtube.com/watch?v=5ifwGc-0mAY
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Types of Robot

Industrial

Source: https://robots.ieee.org/robots/invia/
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Video
https://robots.ieee.org/robots/invia/?gallery=video5
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Types of Robot

Industrial

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

Industrial

Source: https://robots.ieee.org/robots/sawyer/
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Video
https://robots.ieee.org/robots/sawyer/?gallery=video1
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Types of Robot

Industrial

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

Industrial

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

Video
https://robots.ieee.org/robots/meca500/?gallery=video1
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Types of Robot

Industrial

Source: https://robots.ieee.org/robots/ur/
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Types of Robot

Research

Industrial 

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



Introduction and Robot Components 1 36 Robotics: Principles and Practice

VideoVideoVideo
https://robots.ieee.org/robots/shadow/?gallery=video4
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Types of Robot

Medical 

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

Medical 

Source: https://robots.ieee.org/robots/davinci/
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VideoVideoVideo
https://www.youtube.com/watch?v=961E6Nx9Pok
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Types of Robot

Consumer 

Telepresence

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

Autonomous Vehicle

Research

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

Autonomous Vehicle

Research

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

Industrial 

Research

Disaster Response 

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

Industrial 

Research

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



Introduction and Robot Components 1 45 Robotics: Principles and Practice

VideoVideoVideoVideo
https://robots.ieee.org/robots/spotmini/?gallery=video1
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Types of Robot

Military & Security

Research 

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

Industrial

Military & Security

Disaster Response 

Source: https://robots.ieee.org/robots/inuktun/
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Types of Robot

Military & Security

Disaster Response 

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

Underwater

Industrial 

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

Research

Source: https://robots.ieee.org/robots/salamandra/
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Video
https://robots.ieee.org/robots/salamandra/?gallery=video4
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The Many Areas of Robotics

https://www.ieee-ras.org/technical-committees

Technical Committees
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Reading

D. Vernon, "Robotics and Artificial Intelligence in Africa", IEEE Robotics & Automation Magazine, 
Vol. 26, No. 4, pp. 131-135, December 2019.

http://vernon.eu/publications/19_Vernon_RAM.pdf

M. Mataric, The Robotics Primer, MIT Press, 2007. Chapter 1.
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https://ieeexplore.ieee.org/document/8931075
http://vernon.eu/publications/19_Vernon_RAM.pdf
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Videos

Atlas (0:30): https://robots.ieee.org/robots/atlas2016/?gallery=video5
iCub (2:40): https://robots.ieee.org/robots/icub/?gallery=video1
Roomba (1:30): https://robots.ieee.org/robots/roomba/?gallery=video2
Turtlebot (1:30): https://robots.ieee.org/robots/turtlebot/?gallery=video1
Zipline (0:06): http://www.vernon.eu/videos/Zipline_hero.mp4
Zipline (1:09): https://www.youtube.com/watch?v=QWglZKVP26c
Zipline (0:15): http://www.vernon.eu/videos/Zipline_drop.mp4
Zipline (11:44): https://www.youtube.com/watch?v=jEbRVNxL44c 
Picker Robots (0:15): https://robots.ieee.org/robots/invia/?gallery=video5
Sawyer (0:30): https://robots.ieee.org/robots/sawyer/?gallery=video1
Meca (1:15): https://robots.ieee.org/robots/meca500/?gallery=video1
Shadow Hand (3:00): https://robots.ieee.org/robots/shadow/?gallery=video4
Spot (2:00): https://robots.ieee.org/robots/spotmini/?gallery=video1
Salamandra (0:43): https://robots.ieee.org/robots/salamandra/?gallery=video4


