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Penn State has joined the Google Lunar X-Prize Competition to land a privately 

funded spacecraft on the Moon by 2015. The launch and execution of Penn State’s craft—
the Lunar Lion—will be the culmination of a multiyear, interdisciplinary effort to meet the 
requirements of the competition and vie for its top rewards. A commercial launch vehicle 
will carry the Lunar Lion into space and place it on a trajectory to the Moon. Following five 
days of cruise, the Lunar Lion will execute a controlled descent to the lunar surface. While 
the craft transmits high-resolution photographic images and video to the mission 
operations center at Penn State, the Lunar Lion team will pinpoint the craft’s location and 
plan the flight for its next maneuver. Upon command, the Lunar Lion will fire its engines 
again, lift off the surface, and execute a short flight to the second landing site while 
capturing dynamic footage of the Moon’s cratered landscape. In this exciting mission, the 
Lunar Lion Team will compete against twenty-eight other teams to accomplish the first 
Moon landing in more than thirty years. Just as importantly, it will position Penn State as a 
force in the growing field of private space exploration. Some of the other teams competing 
in the X-Prize Competition are funded by countries, or specific companies, but the Penn 
State Lunar Lion team is the only team solely sponsored by a university. 

Penn State’s entry requires a camera system for capturing photographs as well as 
live video during landing. In order to explore an initial design, run preliminary tests, and 
promote the project, a prototype of this camera system must be designed and built. The 
purpose of this project is to develop the camera arm system for the Lunar Lion team.  

 
We ran our prototype more than 20 times total, including our testing and demonstration 

in the Showcase without any broken parts. This shows that our prototype meets the 
durability requirements very well. However, we need to tighten the outer brackets some 
times to make it hold the gearbox better. Since most of our mechanical parts are ordered 
from the same company, VEX, the system is visually pleasing. Limited by the time available, 
we could not build a cover for the system. The cost requirement is completely satisfied. We 
able to stitch the captured pictures into a panoramic image; however, we need 
approximately 3 minutes to stitch the pictures and 1 minute for the arm movement. Our 
prototype is not a completely automatic system. Thanks to the idea of using the VEX 
Robotic parts with standard dimensions for the mechanical structure, we can finish the 
prototype process in shorter time than imagined. There is no injury caused by the camera 
system so that we give 10 points for the safety requirement. We need a laptop for stitching 
process, which hurt the requirement of portability. As for the camera system, we could 
dissemble and install the arm part, the only part that causes the inconvenience of carrying 
around, with little effort. Finally, our system meets the adaptability because the camera 
was switched at the last moment before the deadline. 


