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Introduction: Honeybee Robotics has extensive 

field deployment experience to numerous terrestrial 

analog sites (Figure 1). These field deployments have 

been used to investigate a wide range of different 

drilling, sample handling, exploration, and 

geotechnical techniques [1-5]. Honeybee Robotics has 

advanced robotic drilling systems for the world’s 

toughest environments that have the ability to drill 

depths anywhere from millimeters to tens of 

kilometers. From this experience, we are able to 

characterize analog field sites from a logistical 

perspective and how they align with or are 

disconnected from planetary targets, such as Mars or 

ocean worlds. 

 

 
Figure 1. Terrestrial analog sites (indicated by 

stars) at which Honeybee Robotics has field 

deployment experience. 
 

Rational for Field Testing: Any planetary or lunar 

mission that plans on obtaining, examining, and/or 

retrieving material will rely on the quality and 

reliability of the system performing the work. In many 

cases, this system will include autonomous drilling. 

Ensuring the quality and reliability of autonomous 

drilling systems requires field testing. 

Field testing allows for performance evaluations 

that are true and unbiased. While a laboratory setting 

can create test beds that mimic real world operating 

conditions, these test beds are often created using 

broad environmental assumptions and lack the inherent 

environmental complexities.   

Field testing is a critical step in technology 

development that allows for flaws in the design or 

operational scenarios to become apparent. Often during 

field testing new challenges are presented enabling 

performance risks to be minimized. 

 

Field Sites:  Field sites are selected based on their 

characteristics that meet specific environmental 

conditions of targeted planetary bodies. For Mars and 

ocean worlds, all terrestrial analogs suffer from too 

much gravity and atmospheric pressure. However, 

other relevant environmental conditions can be 

selected for material type, temperature, water content, 

etc. The critical aspect of field tests is stressing drilling 

and sampling system in terms of geological uncertainty 

– that is exposing the system to conditions that are 

unknown and capturing potential failure modes.   

One of the critical aspects of selecting appropriate 

analog sites is ease of access and logistics. Majority of 

field deployments fail because of lack of proper 

preparation, adverse weather conditions, and hardware 

failure. For a field test to be successful, adequate 

preparation is required.  

 

Table 1. Analog field sites ranked by logistical 

complexity. 

Field Site Analog for Logistics 

(1=easy, 

10=difficult) 

Greenland, 

Kanger 

Mars, Ocean 

Worlds 

5 

Greenland, 

Summit 

Mars, Ocean 

Worlds 

9 

Devon Island, 

Arctic  

Mars, Ocean 

Worlds 

6 

Antarctic Dry 

Valleys 

Mars, Ocean 

Worlds, the 

Moon 

10 

Mauna Kae, 

HI 

Mars, the Moon 2 

Mojave, CA Mars, the Moon 1 

Rio-Tinto, 

Spain 

Mars 3 

Atacama, 

Chile 

Mars 4 
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