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Turn on your television and there they are! They’re starring in movies; they make cakes decorated with the Hearthstone logo; they tell you if it’s going to rain or if you’ve closed the fridge, or they quietly clean your house …

Robots are everywhere! But you know what? We love this invasion. Bit by bit, these “bugs” have become our friends. Now we need to get to know them, to learn how they work and how to manage them. You’ll find all this and much more in this book. You’ll even learn how to build your own robot. Great plan, right?

Quick! Find your favorite seat and get comfortable, turn the page, and say hi to our robots!
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HI, ROBOT!
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But … what is a robot?

Nothing would please us more than to present to you a single robot who would explain to you in a flash how it works. “Hi, humanoid,” he would say to you in a mechanical voice as he stiffly extended his friendly hand. (As we will see, this and much more is possible today.) The truth is, if this were the case, if only one kind of robot existed, this would be a very boring book. We are telling you right now that robotics is very FUN and EXCITING. You’ll see!

Depending whom you ask, you’ll get different definitions of what a robot is; a ton of debate surrounds what constitutes a robot. Don’t think the experts on this subject spend all our time throwing cables and electronic circuits at each other’s heads over these questions; it’s just that we have different opinions. For example, some define a robot as a mechanism; others, as a computer program. Some believe a robot can be defined as both of these things. For others, a robot must be constructed in the form of a living being. It’s dizzying!

This mess might seem silly, but it can cause a lot of problems when it comes time to exchange information and ideas while studying robotics.

The one thing everyone agrees on is what defines a virtual robot: a computer program, without physical form, that does work that can be considered intelligent and that is capable of working on its own, for example, to play League of Legends, Counter-Strike, and other video games. To make something like this, you need to write a code: a series of lines written in programming language. Google “matrix,” click on “images,” and you will see these lines! Not all robots are like this, clearly; “lifelike” ones are built with cables and electronic circuits.

If we take all these facts into account and consider practical and humble household appliances, we find that despite the many functions they have, they can’t be defined as robots. In this book, we will see that we will refer to a Vitamix as a robot; however, many of us who specialize in robotics do not consider it to be one, even though we love the smoothies it makes! Sorry, Vitamix …

Therefore, to summarize, a simple and clear definition of robot would be this: “a logical or physical autonomous machine,” or, for example, saying that your ball moves without your direct control. And how do you do this?

Thanks to hardware (electronic plates, motors, batteries, housing) and to software (programming, logic).
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There are actually more robots designed with software than hardware. In the grid on the next page, we will show you some examples so you can see that the great and important friendship between software and hardware is fundamental to create certain types of robots.
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Think about this rocket that travels to space, returns to Earth, and lands. Amazing! Though rockets have existed for a hundred years, we only now have sufficient technology to create one that lands autonomously. Can you call this type of space vehicle a robot? Many people don’t believe so, but is it less intelligent than an industrial arm? Does it have fewer motors or fewer lines of code?

As we outlined in the table, software helps create a more intelligent robot, a more “logical brain.” It is not surprising that this is the most innovative area of robotics.

Rap and Circuits

Maybe you’re thinking that rockets and intelligence have as little to do with each other as a grasshopper and a Bengal tiger. That they are as different as creating a rap song, a poem, a movie script, or an opera.
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Every person has their own idea of what is or isn’t “intelligence.” For example, would you say that someone who can’t write a good poem isn’t intelligent? Or on the contrary, that the person who wrote the script for the Transformers movie has a stratospheric intellect?

While discussing human intelligence is a delicate topic, in robotics there’s no danger that a line follower (a very simple robot that will follow any black line drawn on the floor) will be hurt if you said he wasn’t very clever. The intelligence of a robot can range from something as basic as following a black line to diagnosing a health problem by reviewing symptoms. All of this is intelligence. Yes, of course, but getting a rocket to land autonomously requires an extra boost, don’t you think?

Good Robots and Lying Robots

Speaking of intelligence, let us present one of our favorite science fiction writers, Isaac Asimov.

Though it sounds strange, literature has always played an important role in robotics. In his collection of stories, I, Robot, Asimov outlines the “three laws of robotics,” which in theory define the behavior of a robot.

1. A robot should never harm a human, or, by its inaction, allow a human to be harmed.

2. A robot should obey the orders given to it by a human, unless these orders are in conflict with the first law.

3. A robot should protect its own existence, as long as this protection is not in conflict with the first or second law.

Of course, real robots are not programmed with these laws. And, of course, robots like the automated Predator plane from the United States Army—war planes—do not have rules like this in their code.

As we said, robotics and science fiction go hand in hand. This literary genre plays with physics, biology, and chemistry, and invents impossible stories about imaginary futures that enthrall a great number of readers.

Something very curious has happened with respect to robotics: reality has imitated these stories, but it has also surpassed them. Every year, we see new robots do new things. Robotics greatly exceeds what the authors and screenwriters of the 1950s and 1960s could have ever imagined.

In this era, movies did not employ CGI (computer generated images). If the plot of a movie required a robot, a human wore a robot costume, and everyone was happy. The costume would be made from metal or plastic pieces, almost like a suit of armor from the Middle Ages. The actor would have to move stiffly, almost like a penguin.
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Take for instance C-3PO, the android from Star Wars. At the beginning of the series, he did not have much mobility, and it remained that way in later movies. The filmmakers were thoughtful and maintained this characteristic in all the following movies. It became something fans of C-3PO love about him.

The animated figure for Yoda was very convincing. He really looked like a living being, but in reality was nothing more than a bunch of motors and cables that created his movements. When the prequel (the story that preceded the original trilogy) premiered, Yoda was shown doing jumps worthy of an Olympic gymnast, which surprised the public, but it really wasn’t all that strange; Yoda was much younger in this trilogy. If instead of showing Yoda bouncing around, C-3PO had been shown juggling, many people would have stormed out of the theater.

From a Duck with a Belly to 3D: Robots Throughout History

Let’s take a giant leap back in time to Ancient Greece. Here we’ll find what are considered some of the first prototypes for robots, as described in their mythology. They talk about mechanical beings or statues made in the form of humans. Yes, no one can beat the Greeks for their imagination.

It is not until the eighteenth century that the first robot, known as the “Canard Digérateur” (duck with a digestive apparatus) is seen in historical documents. The little animal in question simulates eating, does its business, and moves around a little. Its inventor was Jaques de Vaucanson, and it was such a significant invention that the famous philosopher Voltaire said about him:

“If it weren’t for the voice of le Maure and Vaucanson’s duck, you would have nothing to remind you of the glory of France.” Tragically, Vaucanson’s duck was lost in a fire centuries ago. We do not know if it quacked, and there are no photos or original drawings that we can use to estimate his size. Nevertheless, there are sufficient historical references to confirm its existence.

The lost duck competes with the Turk, dated at 1770, for the first robot ever made. It looked like a human, and it was also capable of playing a game of chess. The creator of this marvelous trick was the Hungarian Wolfgang von Kempelen. In reality, this contraption didn’t move any of its fake fingers on its own, and it was actually a hoax, a lie worthy of a movie.

The Turk had a compartment for a person to fit in, but from the outside it looked as though the robot was playing chess. This invention tricked tons of people for more than eighty years.

Coming back to reality, some people believe that the first robot was in fact a chess player, but in this case, without the extra help that the Turk had. It was built in 1912 by Torres de Quevedo.
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