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Abstract 
One of the advantages of using small rovers for exploration is the potential for the creation of 

point designs. Even the most capable rover designed for general use will  be incapable of performing 
certain tasks or traversing certain terrain. This presentation outlines four different conceptual designs and 
their niches in exploration. 

Pixel Pouuer 
Sometimes quantity of data may  be  more important than the quality of data. In particular, an 

experiment may return a  “yedno” response but  must  be carried out  many times over a large area. In this 
case, a small rover with a large range but coarse navigation may  be the answer. The Pixel Popper could be 
one solution. Carrying a payload of a single camera, the science experiment, and a transmitter, the rover 
could hop from location to location, sending back its simple answer whenever it landed. Because there are 
eight piston legs, some crude steering can be accomplished by differentially firing them. A novel, closed- 
system combustion cycle would  power the pistons. Dr. Wdowiak is currently working on such a system, 
basing it on the electrolysis of water  and  the combustion of the resultant hydrogen and oxygen. 

Worm 
Areas currently inaccessible to rovers are small cracks in rock and  any soil more than a few inches 

below the surface. A worm-like mechanism may  be able to bring those regions to light. In basic form, the 
worm rover is a collection of identical mechanical units connected in series. Each unit consists of a 
telescoping payload/actuation module, which runs down  the middle of the unit, and  two hinged plate 
mechanisms, which flank the payload section. When a unit is moving forward (i.e., extension of the 
payload module), these plates fold against the body, streamlining the section. However, during contraction, 
the plates are forced away from the body, forming an anchor against backward motion. 

YO-YO 

An important scientific experiment that cannot be carried out by current rovers is the 
determination of cliff wall stratigraphy. Ideally, the rover would rappel down the cliff face, taking 
spectroscopic data as it went. The YO-YO design may  be capable of achieving such motion.  By firing a 
piton into a likely rock at the top of the cliff, it could  move down the cliff face by playing out the line 
attached to the anchor. It  would  be particularly interesting to chemically create the line as the rover moved 
(artificial spinnerets). If gravity is insufficient to  motivate the rover, motors will take over, driving the 
“wheels” for brief periods. Instrumentation can  be  housed  in  the non-rotating pods beside the wheels. 

Hexapod 
Because weight is always a limitation in space missions, designers have sacrificed mobility 

sophistication for manipulation sophistication. In the insect body plan, however, we are presented with a 
mobility system that incorporates manipulation, as  well as sensing, into the scheme. Such economy of 
structure may  lead to highly mobile, yet  highly able rovers in the future. This presentation suggests one 
possible hexapod concept, including 4 degree-of-freedom front legs/ manipulators. 
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