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*Qbrigatério

1. AREA*
Marcar apenas uma oval.

(2) CIENCIAS EXATAS E DA TERRA, ENGENHARIAS

2. NOME DO CANDIDATO *

3. NUMERO DE INSCRICAO *

4.  NUMERO DO CPF *
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Leia o texto e responda as questdes a seguir em portugués. Todas as questoes devem
ser respondidas de acordo com o texto. As respostas digitadas neste formulario
eletrénico constituirdo o UNICO documento valido para correcéo da prova. Ao
finalizar a prova, avise ao fiscal da sala virtual e retire-se da mesma.

ROBOTS ON THE MARCH TO WALKING LIKE HUMANS

A psychological theory could kickstart improvements in the way robots are able to walk, thanks to a University of
Manchester study.

The study - a unique collaboration between a clinical psychologist, robotics engineers and a robotics entrepreneur -
is published in the Journal of Intelligent and Robotic Systems today.

It analyzed what happens when standard algorithms driving a self-balancing robot - made from simple Lego - were
replaced with those based on 'perceptual control theory'.

The theory was encoded into the little droid, allowing it to control what it sensed so that it moved around more
effectively, just as humans and other animals can.

Though the robot moves on two wheels, it is an 'inverted pendulum’, which requires nimble balancing in a similar
way to how our bodies are kept upright when we walk.

So, the better the robot can balance, the better prepared it will be for walking like a human.

In the study, the more lifelike robot balanced more accurately, more promptly and more efficiently than its rivals by
assessing its environment at least 100 times a second.

It also moved to a new location, even when disturbed by sideways nudges, more effectively than its competitors.

When algorithm was programmed into the robot, it appeared much less stable and wobbled excessively.

Though perceptual control theory has been used widely in psychological therapies, education and parenting
interventions, this is the first time that using it in robots has been compared in a 'head-to-head' test.

The new study, compared the same inverted pendulum robot programmed and tuned with three different software
controllers.

Two of them, proportional control and LQR, are widely used by engineers to build the latest robots.

The third, perceptual control theory, was originally derived from engineering, but it takes the 'insider's perspective’,
specifying the 'desired inputs' or 'needs' of the robot.

Dr Warren Mansell, Reader in Clinical Psychology at The University of Manchester said: "Although this is early
work, it is tantalizing to see how a scientific theory used to help people with mental health problems might actually help
engineers to improve their designs of artificially intelligent devices. Robots are yet to match the abilities of those in
science fiction hits like Star Wars and Blade Runner and none have mastered walking on two feet. But the use of the
theory could really enable the transformation of robots into more lifelike machines."

Dr Simon Watson, Senior Lecturer in Robotic Systems at The University of Manchester said: "Nature has
developed the most complex machines we know, so being able to implement algorithms inspired by them is an important
step in our own creative development capability.

Thomas Johnson, the PhD student who built and tested the robot said "This work has demonstrated the success of
controlling robots with perceptual control theory. This paper is a demonstration of how engineers in robotics can find
inspiration from the living world."

Computer technologist Dr Rupert Young said: "This research is a peek at a radical new way of understanding how
to build robotics systems, that are dynamic and adaptive despite the chaotic, unpredictable nature of the real world.
Based upon an elegant and natural approach, this paradigm holds the promise of developing far more sophisticated,

autonomous robots”.
Adaptado de https://www.sciencedaily.com/releases/2020/03/200305002832.htm

5. QUESTAO 01 - Quais dados oferecidos pelo texto comprovam que a pesquisa
relatada € uma colaboracao entre diferentes areas? *
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6. QUESTAO 02 - O que foi analisado pelo estudo citado, com relacdo aos
algoritmos padrao? *

7. QUESTAO 03 - Como se comportou o robd mais realista utilizado no
experimento? *

8. QUESTAO 04 - Explique a comparacao feita entre robds reais e aqueles de
ficcdes cientificas como Star Wars e Blade Runner. *

9. QUESTAO 05 - Qual a opiniao do Dr. Rupert Young sobre a pesquisa? *
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