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Introduction:  The Sample Acquisition, Morphol-

ogy Filtering, and Probing of Lunar Regolith 
(SAMPLR) Project is a five degree-of-freedom (5DOF) 
robotic arm that will collect samples of lunar regolith 
for other on-board instrument analysis, demonstrate the 
use of a robotic scoop that can filter and isolate particles 
of different sizes, and utilize a penetrometer to help de-
termine properties of the regolith. The sampling tech-
nology leverages flight heritage from the Mars Explora-
tion Rover project. Partners include the Colorado 
School of Mines (CSM). The SAMPLR payload is man-
ifested as part of NASA’s CLPS (Commercial Lunar 
Payload Services) Program. 

 

 

Background:  The mission has the following pri-
mary objectives: 
     1. Demonstrate use of the arm on the lunar surface 
to qualify its mechanisms and topology for use in fu-
ture missions at varied locations and for use with addi-
tional payloads (turret-mounted or unused mounting 
interface). 

     2. Capture regolith geotechnical data with a novel 
penetrometer design leveraging a cone probe proven in 
a simulated lunar environment (in cooperation with 
CSM) and a flight force-torque sensor (in production 
for DARPA RSGS and NASA OSAM-1) 

3. Demonstrate the use of the Mars Phoenix lander 
derived regolith scoop design with integrated sieves to 
acquire regolith samples and filter them to isolate size 
distributions of particles (a valuable capability for future 
payloads) 

In addition to addressing the primary mission goals 
outlined above, SAMPLR will extend the mission capa-
bilities of adjacent instruments and the CLPS lander by 
enabling optional secondary mission objectives includ-
ing: 

4. Imaging, assessment, and/or mapping of the sur-
rounding terrain and the lander or payloads using arm- 
and base-mounted visible light cameras. 

5. Remove surface regolith using an arm-mounted 
scoop and study the variation by depth of geotechnical 
properties using the regolith penetrometer 

6. Deliver samples to other lander payloads using 
regolith scoop and integrated sieves 

7.  Support turret mounted hosted payload (Heim-
dall) mission objectives with collaborative operations 
and instrument pointing. 

8. Demonstrate use of variable autonomy technolo-
gies to aid telerobotic missions 

Features:  The modular design allows for a swap-
pable end-effector interface, enabling a wide array of 
science and infrastructure activities with the current arm 
layout and associated workspace.  Further, this modu-
larity allows for additional extension of workspace/dex-
terity/flexibility and expanded operational options tai-
lored to specific mission needs. 

Status:  SAMPLR was originally slated to fly on 
Masten Space Systems XL-1 to the Lunar South Pole, 
scheduled for launch November 2023.  Unfortunately, 
Masten filed for bankruptcy in July 2022 (later acquired 
by Astrobotic Technologies in September of that year) 
and all payloads were de-manifested and placed on 
other flights. As of this writing, SAMPLR has com-
pleted environmental testing and is in preparation for its 
upcoming Systems Integration Review /Acceptance Re-
view with NASA.  
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Figure 1: SAMPLR demonstrating penetrom-
eter plunge trajectory 
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