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Prof Lewis Dartnell 

is an astrobiologist 

at the University  

of Westminster

CaveFinder was trained 

to spot cave entrances in 

Mars orbiter images

Lewis Dartnell was reading… Martian Cave Detection via Machine 

Learning Coupled with Visible Light Imagery by Thomas H Watson and 

James U L Baldini Read it online at: www.sciencedirect.com/science/

article/pii/S0019103524000101

CUTTING EDGE
Our experts examine the hottest new research

16 BBC Sky at Night Magazine April 2024

P
lanetary scientists get particularly 

H[FLWHG�DERXW�ƅQGLQJ�FDYHV�RQ�0DUV��

Such subterranean structures offer very 

promising locations for establishing 

human habitats – their rock ceilings 

would provide protection from dust storms and 

micrometeoroid impacts, as well as shielding from 

cosmic radiation. They also represent enticing targets 

for searching for signs of simple martian life, as caves 

on Earth often sustain abundant microbial growth.

/DYD�WXEHV�DUH�RQH�SURPLVLQJ�VRXUFH�RI�0DUWLDQ�

caves. These tubes form when a stream of volcanic 

lava develops a hardened crust on top, but continues 

WR�ƆRZ�ZLWKLQ��WKHQ�HPSWLHV�WR�OHDYH�EHKLQG�D�KROORZ�

tunnel beneath the surface. On Earth, they range 

from just a few metres long to the enormous 

65km-long Kazumura Cave in Hawaii, and they can 

be up to 30 metres in diameter.

7KH�PDLQ�ZD\�WKDW�ODYD�WXEHV�DUH�LGHQWLƅHG��DQG�

which also provides access down into them, is when a 

portion of the ceiling collapses to create a skylight. 

'XH�WR�WKH�ZHDNHU�JUDYLW\�RQ�0DUV��WKHVH�SRWHQWLDO�

FDYH�HQWUDQFHV��3&(V��FDQ�EH�VLJQLƅFDQWO\�ODUJHU�WKDQ�

on Earth, and the lack of covering vegetation makes 

Tracking down potential  

havens for Martian life
Machine learning is uncovering the 
entrances to underground caves on Mars

spotting them in satellite imagery relatively easy.

7UDGLWLRQDOO\��WKRXJK��LGHQWLI\LQJ�3&(V�RQ�0DUV�

– and indeed any other surface feature – has been 

very slow and laborious, with researchers having to 

eyeball thousands of images. Thomas Watson and 

James Baldini, both in the Department of Earth 

Sciences at Durham University, have been working 

on automating this process using machine learning. 

Tunnel vision
They developed a computer system known as an 

DUWLƅFLDO�QHXWUDO�QHWZRUN��VLPXODWLQJ�D�VWUXFWXUH�

loosely based on mammalian brains. They then 

trained this system to recognise lava tube openings 

E\�VKRZLQJ�LW�ORWV�RI�H[DPSOHV�RI�DOUHDG\�LGHQWLƅHG�

PCEs, and then used it to process other images of 

the martian surface. They focused on regions that 

have had lots of volcanic activity in the past, 

including along the line of three giant volcanoes in 

the Tharsis bulge that straddles the equator. 

CaveFinder, as they dubbed the system, detected 

61 previously unknown PCEs – adding to the existing 

catalogue of over 1,000. The largest of these new 

3&(V�Ś�LQIRUPDOO\�QDPHG�0DUYLQ�E\�WKH�

researchers – is over 700 metres in 

diameter, making it a nice big 

target to aim for with a 

robotic lander mission. 

Another, Emily, is located 

within the Elysium volcanic 

province in the northern 

hemisphere at a low 

altitude. This is particularly 

VLJQLƅFDQW�EHFDXVH�WKH�

thicker atmosphere makes for 

much easier mission landings by 

parachute, or exploring the lava 

tubes by robotic drones. 

The authors do stress that their automated search 

method is still far from perfect. After human 

inspection of the images, many of the locations  

WKDW�&DYH)LQGHU�LGHQWLƅHG�ZHUH��LQ�IDFW��IRXQG�QRW�

to contain a potential cave entrance, and the system 

also missed known cave openings. Nonetheless, this 

represents a promising approach in the use of 

machine learning for sifting through vast datasets  

of imagery to spot new sites of interest. 

“CaveFinder 
detected 61 

previously unknown 
potential cave 

entrances…  
the largest is over 

700 metres in 
diameter”

http://www.sciencedirect.com/science/article/pii/S0019103524000101
http://www.sciencedirect.com/science/article/pii/S0019103524000101



