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What we will learn

“At bottom, robotics is about us. It is the discipline of
emulating our lives, of wondering how we work”". This
quote from the professor of Computer Science Rod
Grupen best describes how scientists perceive
robotics: a simulation of real life functions using
mechanics and computers. But will humanity ever be
able to create robots that have feelings and can truly
take their own decisions in situations that are not
predicted in a programming language? Whatever the
future holds, young people of today must have a clear
view of what robots are, starting from the basics of
robotics and programming sciences and ending up
building their own fully functional devices! The next
pages are specially designed with this idea in mind!
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Robot Uf cxist without compuicr programming

This booklet contains a comprehensive theoretical section v uilding challenge
you can learn all about robots and their applications in dal . The booklet 2! lis a User Man
explaining in detail all aspects of Engino’s innovative robot'. system. Disco cientific principles 2ppiied
through experimentation, step-by-step guides and fascinating exerci=as. Foilow the builcing | tions,
contained in this booklet and also online, to build exciting rok s such as a scor ameoba, an
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Automatic devices were found in hieroglyphics

Ancient inventors and craftsmen set out to build the
early “robots”. These ranged from simple to complex
devices designed to perform various tasks in
seemingly autonomous ways. Hence, they are called
automatons, translated from Greek as “acting on one's
own will", even though technically this was not actually
the case. As early as the 4th century BC, Archytas had
supposedly created a steam flying device called
“pigeon”. People of his time said that his machine
could fly a distance of 200 meters! Heron of Alexandria
(10 - 70 AD) was also an inventor who had many
creative ideas such as the automatic opening of
temple doors, wine purring statues and steam or wind
powered machines such as his famous “aeolipile”. Mod
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In the middle ages, we can find many examples of
automatons, usually in the form of animals or humans.
People built fun machines that were programmed to do

simple tasks like moving their feet or turning their heads,
using precise clockwork technology. The Muslim engineer Al-
Jazari (1136-1206) described 100 automated, mechanical
devices in his book: “The Book of Knowledge of Ingenious
echanical Devices”. Later on, the french inventor and artist
acques Vaucanson (1709 - 1782) played an important role in
robotics' development as he tried to demonstrate how
things work in nature. Some of his inventions included

Jres that play real instruments (flute and tambourine) and
1e famous “digesting duck”, which imitated food digestion.

A Unimate robotic arm

In the 1960's, engineers were tackling the problem of robotic
movement by creating robotic arms and legs inspired by
ature. During 1970's and 1980's, advanced technology and
small in size computer parts made it possible to put all the
components on the robot itself rather than having them
attached with wires on an external computer. Since the
1990s, robots became even more advanced, utilising
multiple complex tasks. Nowadays, they are used in every
aspect of the human life, from home entertainment and
assistance (like AIBO the robotic dog, 1999 and Roomba the
robotic vacuum cleaner, 2008) to industrial applications (like
building cars) and explorations (like Epson the flying robot,
'004) even in outer space (like the Mars exploratory robots,
2004). The exciting part is that this is just the beginning as
the future of robotics looks very promising!

Two types of Roomba vacuum cleaners
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