“Obstacles cannot crush me. Every obstacle yields to stern resolve. He who is fixed to a star does not change his mind.”  

-Leonardo Da Vinci


The moon has both astounded and fascinated the people on our planet since we were created. Its silky light has illuminated our night sky when no other light could. Some have been so mesmerized by its simple majesty that they have gone so far as to worship it. Islam and Hinduism are among the religions that hold the moon in a god-like status. The moon is also a focal point in many tales of folklore. It is the subject of man Chinese, European, African, and North American folklore tales. In one way or another, just about every culture has shown great interest in the moon in the form of worship, legends, art, or a combination of any of these.


Traveling to the moon has been the human race’s greatest exploratory achievement. After World War II, there began a feud between the USSR and the USA in which they silently competed against each other in everything from weapons of mass destruction to Olympic athletes. The most celebrated of these feuds, however, was the race to the moon. This race began after the Soviets launched the first satellite into space in 1957, and after years of laboring, NASA launched the Apollo 11 mission. On June 20, 1969, the Apollo 11 crew successfully set down on the lunar surface, and Neil Armstrong, Buzz Aldrin, and Michael Collins became the first living beings to set foot on a celestial body other than our own earth. After this, many thought that humans on the moon would become a normal occurrence. However, after the Apollo 13 crisis and the immense risk and costs, NASA began to focus on other destinations, and the moon went back to its life of solitude and mystery.


However, all of that is about to change. Man has regained his child-like fascination with the moon and has decided to make it the place for what could be man’s greatest exploration achievement. Man has begun preparations to colonize the moon. The simple idea of being able to live on a celestial body for long periods of time is simply astounding; however, this feat will require a great amount of research, ingenuity, and most importantly, the use of the moon’s resources.


The first and most important aspect will be the discovery of earth’s most important and abundant resource, water. Simple H2O, necessary for human existence, will be an important discovery for many reasons. It will aid in the possible creation of a lunar atmosphere, serve as radiation shields for the future bases, and numerous other purposes. Discovering sources of water on the moon will be the first step in colonizing the moon

The Moon and Aiken Basin


The moon is earth’s closest neighbor, and only natural satellite. It is 384,467 kilometers, or approximately 174,000 miles from earth. At the equator it has a diameter of 3476.2 kilometers, and around its poles it is 3472 kilometers around. The moon has a mass of 7.348x1022 kilograms, with a surface area of 3.793x107 square kilometers. With its volume of 2.197x1010 cubic kilometers (only 2% of the earth’s overall volume) the earth easily holds it in its gravitational grip [1]. The moon’s gravity is also significantly less than the earth’s. At 1.622 meters per second, the moon’s gravity is about one sixth of the earth’s gravity [2].


Before the invention of the telescope, even the most educated men assumed that the moon’s surface was completely smooth, devoid of craters and blemishes. Some even assumed that the surface was actually one very large ocean. It was not until the Italian inventor Galileo set his telescope on the moon on November of 1609 that the moon was discovered to be far from perfect. [3] He saw the moon’s imperfections. He discovered that the moon had a very diverse topography with mountain ranges, valleys, trenches, and basins. He also discovered that the moon had numerous impact craters. These craters hold the key to the discovery of water on the moon. 

           Meteors are composed primarily of dust and more importantly of ice [4]. When Galileo first viewed the moon he saw many craters. These were later found to be impact craters, caused by the numerous meteors that hit it. Also, because of the lack of atmosphere, no mass was lost to atmospheric burning. Thus, all the ice contained within the meteor was preserved upon impact.
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Aiken Basin is the largest impact crater on the moon. It is located on the southern hemisphere on the dark side of the moon. Some experts date the crater to be 3.9 billion years old, while others date it much younger. [6] The Lunar Orbiter Program first discovered the crater in the mid-1960s. The actual crater has a diameter of 2500 kilometers and a depth of over 12 kilometers. [7] It is speculated that the basin has an abundance of ice within it. An interesting fact about the basin is that the angle on which the moon rotates along with the angle of its orbit is such that the entire basin is never exposed to sunlight. [8] Because of this lack of sunlight, water has never had a chance to evaporate from the floor of the deep basin. However, this will also cause problems for a space program whose main source of power has been solar.

MER vs. Moon Rover


In the summer of 2003, the Mars Exploration Rover (MER) Spirit began its journey towards the Martian surface. Seven months later, Spirit became the first MER robot to touch down on the Martian surface. Spirit was followed by Opportunity, Pathfinder, and Sojourner.  After these missions, these MER robots became NASA’s standard for planetary exploration. [9] However, the lunar terrain will present different obstacles than previously encountered on Mars.  Therefore, a new design will be necessary to navigate the Aiken Basin. 
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The main drawback that the old design presents is its use of solar energy as its main power source.  As previously stated, the Aiken Basin is never exposed to sunlight; due to this fact, an alternate power source is required. [11] Because of the enormity of the basin, much energy will be required to explore it, ruling out the use of battery.  A battery with sufficient energy to explore the entire basin would be too cumbersome to move around.  


Another minor problem with the old design is the sensors on the robot.  Some of the sensors are not needed for lunar exploration and would just be excessive weight.  For example, the high-resolution color cameras would be rendered useless in a pitch-black environment.  Due to the lack of visibility, an alternate navigation component is required.  The main function of the majority of the sensors will be to analyze the soil.  Also, there will need to be space for samples of dust and ice collected from the basin.  


Another needed function of the rover will be for the rover to send information back to earth. The MER engineers completed this task by having a number of low gain antennas and one high gain antenna. These antennas allowed the rovers to receive instructions for their missions and to transmit its finding back to NASA engineers. This task will be simpler on the moon due to the shorter distance between the earth and the moon. This will also allow for higher quality data to be transmitted.  An area will be needed for testing samples.

The Poseidon Rover



In the spirit of water exploration, we have chosen to name our concept rover Poseidon after the Greek god of water. 


The Poseidon project will be a two-stage operation with two counterparts.  One will be the rover itself, and the other will be its sister satellite over the Aiken Basin.  The satellite will serve three main purposes.  The first and most important task will be the transmission of energy.  We will be using a technology called Wireless Power Transmission (WPT). [12] This will allow us to power the rover through a remote source.  Solar energy will be used to power the satellite and will be transmitted to the rover through WPT.   The satellite will also serve as a go-between for the rover and the earth in the transmission of data.  The last purpose is to guide the rover to ice.  The satellite will be equipped with Lunar Orbiter Laser Altimeter (LOLA). [13] LOLA creates a highly accurate topographical map of the moon, shining brightly when it encounters ice crystals.  This, in turn, will direct the rover to locations where finding ice crystals will be more probable.  

(satellite sketch here)


The Poseidon Rover, which we designed, incorporates many futuristic elements.  For example, the wheel structure is a fusion between the Michelin Tweels™ and the MER wheels.  These wheels do not require air for inflation and are much more durable than any other design. [14] The difference between our design and the Tweel will be the width and the type of treads. A tread designed for sand dunes, similar to the MER’s, will be used to give Poseidon traction in the lunar dust. [15] There will be six Tweels on the Poseidon Rover, each pair on a separate drive chain and motor to accomplish a zero degree turning radius. [16] This will allow the rover to be more maneuverable. 

(rover sketch here) 

To collect samples, Poseidon will have a hydrometer that will analyze the composition of the lunar soil for ice particles.  This data will be sent back to earth via the orbiting satellite.  If NASA technicians consider the possibility of finding water high, then the rover will extend the robotic scoop into the soil and retrieve a sample that will be stored in its analyzing compartment.  In this compartment, a more thorough analysis will be taken of the soil. The Poseidon will then transmit the data back to NASA scientists.  The soil will then be discarded, and the rover will continue its search for more samples.

The Poseidon will also be equipped with SONAR capabilities to allow it to maneuver around structures too small for the orbiting satellite to detect, but too large for the Poseidon to drive over. Poseidon will also be equipped with two high gain antennas. One will be for WPT reception, and the other will be used for the transmission and receiving of data to and from the orbiting satellite. All major electrical components and the engine itself will housed centrally on the Poseidon, and will be stored in Warm Electronic Boxes (WEB) to insure the efficiency of the components stored within the boxes. [17] 

The Poseidon Project will use futuristic technology to accomplish the dreams of the past. 
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“When once you have tasted flight, you will forever walk the earth with your eyes turned skyward, for there you have been, and there you will always long to return.”

                                Leonardo Da Vinci

