NASA/COSGC and ASC
3rd Annual Colorado Robot Challenge
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8:00 a.m. 
Colorado Space Grant Consortium, headquartered at the University of Colorado – Boulder and Adams State College in Alamosa are excited to announce the third annual robotic event near Alamosa.  We intend to simulate an autonomous robot mission on Mars.  This event is open to all colleges/universities in Colorado and a limited number of high schools.  Teams may be of varying size, but the total number of participants at the event can not exceed 120 people.  Depending on the number of teams, we may have to restrict the attendance to two people per team.
Our site, at the Great Sand Dunes National Park, is an excellent location for a simulated Mars mission.  The terrain near the Sand Dunes creates an environment similar to what can be found on Mars.  Participants should design their robots to function is a range of temperatures.  There will be wind which can render many sensors non-functional.  There is concern that the moving sand can created static electricity which could damage the microcontrollers and memory in the robots.  Finally, sand has a way of rendering moving parts inoperative.  The challenges the terrain presents are not trivial; it is the perfect outdoors laboratory where different ideas can be tested and evaluated.
 Thirty years ago the two Viking Landers touched down on Mars.  Their cameras were returning to Earth images that have inspired a generation of young people.  These cameras were developed in Colorado and tested at the Great Sand Dunes Monument near Alamosa:
“With the Red Rock tests completed sooner than we had anticipated, the Martin Marietta engineer in charge suggested that maybe we could venture farther afield. I was dumbfounded. Although this was precisely what we had been requesting, we had always been rebuffed with a stern lecture regarding the precious character of the cameras, and the impossibility of operating them without racks of nonportable support equipment. More than once we had peevishly asked how it could be that we were building a camera that could sustain the shock of a landing on Mars, but could not survive a short excursion on Earth.

“The offer was quickly accepted. We loaded all the camera equipment and support gear in a rental truck-unaccountably, Martin Marietta seemed to have no vehicles available other than rockets-and started off for Great Sand Dunes National Monument.

“To this day I have not figured out how we managed to drive blithely away with thousands of dollars worth of irreplaceable equipment. In a project where even the most trivial events were anticipated by extensive paperwork, the rules seemed to have been suspended temporarily. Several engineers accompanied the camera in the truck. The remainder of the group traveled in private cars, all of us arranging to meet the following day at Great Sand Dunes.” 

(From http://history.nasa.gov/SP-425/ch8.htm.  Visit this site for some interesting images of the Great Sand Dunes National Park and Preserve.)
The association of Mars with the Great Sand Dunes continues.  As recently as fall 2006, scientists were studying the movement of the dunes in an attempt to understand atmospheric conditions of that distant planet.  We wish to build on the “Mars Tradition”, believing that the results of our efforts will not only improve our understanding of autonomous robots but will encourage others to study key science and technology disciplines needed by our country.  We want our event to encourage not only the students in Colorado but those across the nation.
The Colorado Robot Challenge will be staged on terrain similar to the first images returned by the Viking Landers.  It will not be “friendly” terrain.  The “level course”, one of several courses for this event, will be slewed with rocks and sand of different degrees of consolation.  The robots will need to pick a path though this maze.  It may well be that no robot will successful complete the courses.  Hence, the Robot Challenge is a learning experience.  There will not be a first place.  There are no awards other than the satisfaction of tackling a difficult, unsolved problem.  Our goal is for the various teams to develop a robot which is capable of moving over difficult terrain.  We will share what we learn – both successes and failures.  
Our open cooperation is essential to the development of better robots.  Our designs may never make it into space.  Yet, on Earth there are numerous situations where our designs will succeed.  Robots are needed to clear mine fields in developing countries.  Robots are needed to search for survivors in buildings devastated by natural disasters such as earthquakes or hurricanes.  Robots can assist in mine rescues.  Autonomous robots are needed in situations where the environment is too dangerous for people.  Our Mars simulation may lead to new ideas that can address that need.
The Colorado Robot Challenge will be an event where students can learn and gain valuable experience in merging sciences and technologies.  And it will be fun!
The basic guidelines for the event are:

1) Your robot should be designed to navigate 3-4 different types of terrain.  The maximum distance a robot needs to travel on each course is 50-m.  To help the robot stay on course, we will place a 433-MHz modulated radio beacon at the end of the course.   YOU MAY PROVIDE YOUR OWN RADIO BEACON IF YOU WISH.  YOU MUST CONTACT ME, PROVIDING INFORMATION ABOUT BOTH THE TRANSMISSION RANGE AND FREQUENCY OF YOUR BEACON.  WE MUST INSURE THE BEACONS DO NOT INTERFER WITH THE NORMAL AND EMERGENCY TRANSMISSIONS OF THE NATIONAL PARK PERSONAL.  The robot will begin at a common point and move towards the beacon along whatever path it “chose”.  The robots, not you, must make the decisions for negotiating the path.
The potential event courses include: a) “level” but rocky terrain very similar to the first Viking Lander images, b) a steep dune approximately 2 meters in height, and c) a moderately sloped dune with obstacles.  Large plants on the courses will be surrounded by IR-reflective plastic at ground level; essentially making the plants look like large rocks.  To increase the need for sensors, we will be placing artificial large rocks on the course (cardboard boxes).
2) The robots in the Robot Challenge must be completely autonomous!  “Autonomous robots are robots which can perform desired tasks in unstructured environments without continuous human guidance.” (From http://en.wikipedia.org/ wiki/Autonomous_robot).  Remote controlled robots will not be allowed.  The only signal a robot may receive is the 433 MHz modulated signal from the provided beacon or FROM YOUR BEACON at the end of the course.  Navigation is an important aspect of the Colorado Challenge.  The robots may not use GPS, Loran Systems, etc. for navigation.  They may only use the provided beacons.

If you intend to bring a beacon, please give me amble notice about its transmission range and frequency.  I must insure your beacon will not interfere with the National Park’s communications.

3) People may not intervene with a robot while it is on a course.  If the robot is touched after leaving the starting point, it will not be allowed to continue.  After the robot has attempted a course, you may make modifications or change the batteries before it begins another course.
4) Robots must remain essentially in contact with the ground.  Jumping or flying robots will not be allowed.  Launching your robot towards the beacon is not allowed.  The requirement is “essentially in contact with the ground” to allow a robot to bounce if necessary.  Your robot may propel itself by wheels or treads.  It may walk or roll.  In all cases, it should be designed to move by friction between the robot and the ground.
5) Robots must be under 1.5-kg.  There will be a ‘massing’ before the actual event.
6) No hazardous chemicals are allowed.  If in doubt, ask!  We will not liter.  We will not damage plants.  Vehicles will remain in designated parking areas.  Our goal is to protect the environment.  We expect considerable media coverage, including television, of this event.  We must be constantly aware that any negative impact we have on the environment, however unintentional or accidental, could be televised on the next news hour.  This is not publicity any of us wants.  A possible site is near the dune field at the Great Sand Dunes National Park and Preserve.  The rangers have been very helpful in identifying possible sites for the event and are supportive.  We will not betray their trust in our ability to conduct a properly ran event.  Hence, we will leave the event area in a state where all evidence of the event will be gone after the next strong wind.
The goal is to work with the imposed restrictions rather than find ways to get around them.  We want to develop better robots.  We need robots that can navigate through difficult terrain.  We don’t need robots designed to use loopholes in the regulations.  If you have questions about your robot, ask!  This is a cooperative event, not a competition.

To assist you, especially at the beginning of the design process, Randy Emmons (rwemmons@adams.edu) will be providing workshops.  Further, we will be having periodic telephone/internet conference meetings to address concerns.  Adams State College will provide a radio beacon, using equipment from www.parallax.com, and a crude directional beacon for the robot.  We will provide you with this design.  You are welcome to improve on it and to share your ideas.  You are also welcome to develop your own beacon operating at either the same or a different frequency (2.4 GHz for example).
In the last contest, we had two different video people filming the event for their TV networks as well as newspaper coverage.  We get great publicity for NASA and the Colorado Space Grant Consortium from this event.  Come take part.

