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Memo to: Carnegie Mellon University’s General Robotics USAR Teams

From:  Mr. Matthew Rosa (Rover Design Specialist)

USAR Teams, 
NRF had asked me to observe your designs in action as you completed your prototype evaluations. On October 29th, your designs were evaluated on their ability to traverse the mock worlds that we, here at NASA, used to test and debug our Mars rover prototypes. I was quite disappointed. Few, if any, teams were able to do this successfully or reliably without cheating or being extremely lucky.
This is unacceptable. 

Lives are at stake here. If I do not see vast improvements in your designs in the upcoming week, I fear I will have to recommend that NRF drop your funding.
I have included below, a list detailing some of the major problems that, I feel, every team needs to resolve when modifying their design.

Speed vs. Power


Time is short. Lives are at stake. If you have a robot that takes a day and a half to travel a couple of inches, people are going to die, it will be your fault, and you’ll be out of a job. Do a little math and figure out your top speed. Is that enough to get from point A to point B in the time required? For most of the teams out there, you aren’t fast enough. Worm gears are nice and power is important, but if you can’t cover enough distance to search for someone, your design won’t cut it.

Lower your center of gravity, or increase your base size

Because of the size constraints, you’d be better off lower your center of gravity (handyboard). The lower it is, the less likely you will fall over when going up stairs or crossing significant debris.
Ground Clearance

If there is only a quarter inch of space between the bottom of your robot and the ground, you WILL get stuck on debris. FIX IT. “As long as we hit it with the tread first” isn’t going to cut it when you’re doing it for real. The only reason a lot of you did not encounter this problem is because you cheated and looked at the world first, and sometimes while you exploring it. This will not be the case when you explore a real building.
NO CHEATING!


In the following days, you’ll have ample time to test your robot on NASA’s test Mars worlds. During this time, don’t cheat. Don’t look at the world when you’re running. Have a teammate place new obstacles in your way so that you are, in essence, exploring a “new world” each time. This will benefit you your driving ability greatly.

Stairs?


How come so few teams could go up stairs? This is sad. Your climbing ability is not only limited to going up stairs, large debris would similarly test your climbing ability. The same balance and control issues are prevalent when traversing rough terrain as getting up steps. If your design is lacking in climbing ability, it better make up for it in maneuverability. If not, your design may not be able to explore areas that other robots may.
Loss of treads, wheels, gears, or CAMERA!


You absolutely do not want to lose any of these! If you do, you’re dead in the water. Test your robot repeatedly on terrain you think will be more difficult than what you expect to encounter. If something breaks off, zip-tie it down, and try again. With the exception of the handyboard and the camera, I would expect all of your robots to be robust enough to survive a fall from 2 or 3 feet. 

Also, the camera design can’t be modified. The camera’s casing is from a third party, and NRF will not budge from this design. So, find some way to strap that thing down so it won’t shake off when you get bumped around. I cannot over emphasize the need for secure mounting.

Vision


Looking strait in front of you isn’t going to do you all that much good. It’s the terrain that you need to worry about… That and finding people. I would suggest (meaning I want you all to this) implementing some sort of tilting of your camera. Panning left and right can be done by moving your robot. You need to be able to both look at the terrain below and look ahead for possible obstacles.
Practice


Practice, practice, practice! Go to lab hours! I repeat, GO TO LAB HOURS!  Make test worlds on your own. USAR is not easy! In fact, it is harder than going to Mars, that’s why NRF went to CMU and not NASA.

And finally,

Nothing EVER goes as planned


Solution? Have lots of plans. One of them’s bound to work, right? If you try to go down a path you expected to be easy, and find that you can’t get past an obstacle, ZERO time should be wasted thinking up an new strategy, you should have it all planned out already.

I know that you don’t have a lot of room to work within the size requirements, but I think you should implement as much of the above as you modify your current designs.

Good luck teams,

Mr. Rosa

