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Introduction:  ATHLETE is the All-Terrain, Hex-

Limbed, Extra-Terrestrial Explorer being developed by 
JPL as part of the NASA Exploration Technology De-
velopment Program.  It has six wheels on the ends of 
six articulated limbs (Figure 1a) that allow power-
efficient rolling mobility over nominal terrain and 
walking mobility over extreme terrain.  The fundamen-
tal concept of ATHLETE is that the wheels and wheel 
actuators can be sized for nominal terrain (e.g. terrain 
less difficult than the "2-sigma" softest terrain) be-
cause the vehicle can walk in more difficult terrain.  
The "2-sigma" wheels and wheel drives are half the 
size and less than 1/3rd the mass of the wheels that 
would be required on a conventional vehicle that can-
not walk.  The mass savings from these lighter wheel 
assemblies is greater than the mass of all the other ac-
tuators in the limbs, so that the resulting mobility sys-
tem is about 25% lighter than a conventional vehicle.  
Each 6-degree-of-freedom limb has a quick-disconnect 
tool adapter so that tools can be extracted from a tool 
holster.  This allows each limb to be used as a general-
purpose manipulator.  The tools are clamped over a 
wheel power take-off (on the ATHLETE prototypes it 
is a ½" square key "socket drive") so that the 1+ 
horsepower available from each wheel can power the 
tool.  

ATHLETE has been studied as a component of the 
proposed lunar architecture by the Lunar Architecture 
Teams Phase 1 and Phase 2, and continues with the 
Constellation Architecture Team.  The concept of an 
ATHLETE-based mobile habitat was included as part 
of the "hybrid option" recommended by the LAT-2 in 
their public outbrief in September 2007 (Figure 1b) 
[1].  The recommended approach is to have mobile 
habitats work in conjunction with "small pressurized 
rovers" to perform exploration in a fashion analogous 
to a  "Winnebago & Jeep".  The mobile habitat is used 
as the "Winnebago" and the Small Pressurized Rover 
(SPR) is used as the "Jeep".    

General features of the mobile habitat are that 1) it 
includes sleeping accommodations, hygiene, command 
consoles, and laboratory equipment, 2) it moves more 
slowly than the SPR (e.g. 5 km/h instead of 10-20 
km/h), 3) it carries large solar arrays deployed con-
tinuously during motion, and 4) acts as a recharging 
station for the SPR (which is powered either by batter-
ies or fuel cells).  The SPR gives convenient access to 
the surface by allowing rapid transition into and out of 
EVA suits.  The ATHLETE-based habitat can maneu-

ver its door in all degrees-of-freedom so that it can 
mate precisely with the corresponding door on the 
SPR, allowing IVA (e.g. shirtsleeves) movement of 
crew between the SPR and the mobile habitat. The 
mobile habitat can also similarly mate with the hatch 
on other mobile habitats or the ascent stage of the lan-
der, again allowing IVA transfer. 

 
Figure 1a: Prototype ATHLETE vehicle climbing hill 

during field trials in Arizona 

 
Figure 1b: Artists conception of ATHLETE-based mobile 

habitat from LAT-2 final briefing package. 

This presentation will discuss the possible use of 
ATHLETE-based mobile habitats (with SPRs) for 
global-scale scientific exploration of the moon, includ-
ing features of the system that permit operation at any 
latitude, provision for external (outside the habitat) 
"high-grading" of samples using the ATHLETE limbs 
with manipulation to manage an array of sample draw-
ers, and use of ATHLETE limbs for drilling, trenching 
and raking (with the SPR used for bulldozing).  

References: [1] Cooke, D., Yoder, G., Leshin, L., 
Gernhardt, M. "NASA's Lunar Architecture", AIAA 
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The complete presentation package is available at 
http://www.spaceref.com/news/viewsr.html?pid=25506 (last 
accessed 6 January 2008).  
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