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If you are expecting a course on traditional robotics involving industrial arms 

or carefully constructed physical devices roaming the hallways of some 

buildingéyou are in the wrong place.

In this course we examine some fairly fundamental issues of self-control of a 

rather badly constructed piece of junk you optomisticly call a robot. 

Hopefully--before it falls apart--you learn something about an area that you 

probably did not think much about in your life as a computer science student.

If the notion of endowing a device with autonomy were easy we would see a 

lot more things that controlled themselves. There have been many attempts 

and quite a bit of hype in the field of autonomous robotics. We will discuss 

some of these in this class.

Please read the course management form for reasons to drop this course now 

before it is too late!
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These topics are typically what are discussed in first courses in robotics. My 

experience has been that students end up in one of two states at the end of a 

traditional course. 1) The student comes out of the course thinking that the 

world of robotics is a rather simple one based on mathematics (however 

complex) and therefore tractable by anyone who sets their minds to work on a 

problem. Engineers typically approach robotics with this notion, and there 

have been some very impressive robots purpose-built to solve industrial 

problems. The car industry is one obvious example where robots have played 

an impressive role. 2) The student is turned off by the extremely dry way that 

control theory is taught and loses interest in the problem.

I hope to avoid both these states.
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We will spend a lot of time talking about environmental considerations. AMRs 

a built to exist in a specific environment. This is not particularly hard to 

understand since you were built to survive in a particular environment as well. 

If you think about it, we would have a hard time if the Sun suddenly went out 

or gravity stopped working. We claim we are adaptable (and to a certain extent 

we are) but by and large we are situated and function best in our situationé.so 

to an AMR.

The course in Guelph is presented at both the undergraduate and graduate 

masters level and for all intents and purposes is identical to the one at Ryerson.

The History of 6.270

In the Beginning

The origins of this course begin with Woody Flowers in MIT's Mechanical 

Engineering department. Woody Flowers had the idea that teaching should be 

interactive and not just lecturing. He developed the famous "Introduction to 

Design" class (course number 2.70 [now 2.007]). In 2.007, undergraduates use 

scrap parts---metal, plastic, and wood---to build machines that go on to 

compete in a head-to-head contest at the end of the course.
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Michael B. Parker, an undergraduate in MIT's Electrical Engineering and Computer 

Science (Course Six) department, had just taken 2.007. Mike liked the course so much 

that he was jealous: "Why should there be a course like this for Mechanical 

Engineering students, but not for the students in his department?" he thought.

Course Six's Answer

So in 1987, Mike organized the first 6.270 contest as "Course Six's answer" to the 

2.007 course. The contest was a programming competition in which students wrote 

programs to control computer-simulated robots. In the first two years of the contest, 

the goal was to design a simulated robot that tried to find and destroy other robots. 

Unlike the machines that are built in the 2.007 course, there was no human control of 

the simulated robots (in 2.007 the students control the machines through a joystick 

and some switches). This was what separated the 2.007 course and the 6.270 contest.
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Sending people to retrieve radioactive debris is extremely dangerous and 

controlling something going down a steep incline with an unprepared surface 

seems like a difficult problem.

This is not an artificial scenario!

Kosmos 954 (Russian: ʂʦʩʤʦʩ 954) was a reconnaissance satellite launched 

by the Soviet Union in 1977. A malfunction prevented safe separation of its 

onboard nuclear reactor; when the satellite reentered the Earth's atmosphere 

the following year, it scattered radioactive debris over northern Canada, 

prompting an extensive cleanup operation known as Operation ñMorning 

Lightò.
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The CMU Field Robotics Center (FRC) developed Dante II, a tethered 

walking robot, which explored the Mt. Spurr (Aleutian Range, Alaska) 

volcano in July 1994. High-temperature, fumarole gas samples are 

prized by volcanic science, yet their sampling poses significant 

challenge. In 1993, eight volcanologists were killed in two separate 

events while sampling and monitoring volcanoes. The use of robotic 

explorers, such as Dante II, opens a new era in field techniques by 

enabling scientists to remotely conduct research and exploration.

Using its tether cable anchored at the crater rim, Dante II is able to 

descend down sheer crater walls in a rappelling-like manner to gather 

and analyze high temperature gasses from the crater floor. In addition 

to contributing to volcanic science, a primary objective of the Dante II 

program is to demonstrate robotic exploration of extreme (i.e., harsh, 

barren, steep) terrains such as those found on planetary surfaces.
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The most likely cause for the collapse was a problem with the software used to 
achieve the autonomous walking behaviour. The algorithm assumed that the 
foot of the leg being moved would be place in snow. In order to break the crust 
of the snow the leg was pushed hard and down. This apparently had been 
�V�L�P�X�O�D�W�H�G���X�Q�I�R�U�W�X�Q�D�W�H�O�\���W�K�H���V�L�G�H�V���R�I���W�K�H���Y�R�O�F�D�Q�R���Z�H�U�H���U�D�W�K�H�U���P�X�G�G�\�«�Z�K�R��
would have figured that a volcano would melt the snow?


