Name: __ANSWER KEY____________

C-MITES Summer 2005 – Mobile Robot Programming

Homework for Thursday:
1.) Read the overview of the Mars mission at this web site:

http://marsrovers.jpl.nasa.gov/overview/
What are NASA scientists looking for on Mars?
Scientists are looking for evidence of liquid water in Mars’ past. Scientists will analyze rock and soil samples gathered by the rovers for clues of past water activity on Mars. 
2.) List three similarities and three differences between NASA’s Mars Exploration Rovers (MERs) and CMU’s Personal Exploration Rovers (PERs). You can read more about the MERs at the following web site:
http://marsrovers.jpl.nasa.gov/mission/spacecraft_surface_rover.html
Similarities

1.  six wheels
2. able to take 360 color panoramic images
3.  rocker-bogie suspension
4.  has a rechargeable batteries
5. electronics box / body to protect the rover’s computer, electronics, and battery

6. wirelessly takes commands from human operators
7. Head with camera located on top of a mast. Head able to pan and tilt.
8. Four wheel steering (only the front two and back two wheels have steering motors)

9. can turn in place 360
10. obstacle detection software

11. similar top speed (MER: 5cm/sec; PER: 4cm/sec) 

12. able to detect target rocks
Differences

1. MER: 6 wheels have motors; PER: 4 wheels have motors
2. MER: temperature monitored and controlled; PER: no temperature controls

3. MER: 9 cameras; PER: 1 camera

4. MER: has an arm with scientific tools; PER: no arm

5. MER: 2 rechargeable batteries; PER: 1 battery pack

6. MER: generates power from solar panels; PER: batteries charged externally
7. MER: low-gain (omnidirectional) and high-gain (beam) antennas; PER: 802.11b wireless Ethernet (like laptop computer)

8. MER: tilt monitored by onboard computer to prevent tipping over (limit to 30; PER: tilt not monitored

9. MER: 384lbs, 4.9ft tall; PER: 15lbs, 1.2ft tall

10. MER: lithium-ion battery; PER: nickel-metal hydride battery
11. MER: large array of scientific instruments (stereo camera, miniature thermal emission spectrometer, Mössbauer Spectrometer, Alpha-Particle X-ray Spectrometer, Microscopic imager, Rock Abrasion Tool, 3 sets of magnetic targets, calibration targets); PER: USB Web Cam, Ultraviolet light source, Infrared Range Finder
