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Summary: Mercurian digital topography was 

processed using a crater detection algorithm (CDA) 
and the catalogue with 6622 craters was created. Addi-
tionally, topographic-cross-profiles of Mercurian cra-
ters were compared with Lunar and Martian craters. 

Introduction: For the Moon and Mars, catalogues 
with 60645 and 132843 craters have been developed, 
and corresponding topographic-cross-profiles com-
pared [1]. It was found that for Lunar craters depth/ 
diameter ratio and height of a crater rim is approx-
imately two times larger than for Martian craters. Addi-
tionally: (1) Martian and Lunar craters have been com-
pared with craters from Venus [2] and laboratory cra-
ters [3]; and (2) a CDA has been used for detection of 
craters from Earth [4], Phobos [5], and the Moon (re-
constructed topography) [6]. Recently, Mercurian to-
pography has became available for three regions thanks 
to the three MESSENGER flybys [7][8]. This was an 
opportunity for this work, to use a CDA in order to 
detect craters from Mercurian topography, to create a 
catalogue of these craters, and to compare their topo-
graphic-cross-profiles with Lunar and Martian craters. 

Datasets and Methods: Datasets used and me-
thods developed are as follows: 

Mercurian topography. Topography of Mercury 
has been used, reconstructed from MESSENGER ste-
reo images [7][8]. The highest available resolution of 
1/42.583° has been used, upsampled to 1/64°. As 
shown in Fig. 1, the reconstructed topography is avail-
able for only three regions, determined by flybys. 

Interpolation of missing pixels. Due to the nature of 
reconstruction of topography using flybys images, re-
constructed topography for each region is of irregular 
shape. In order to prepare topography for CDA 
processing, topography values have been interpolated 
inside each region for the parts without data. 

Crater detection algorithm. In the previous work, a 
DEM-based CDA has been developed [9] and im-
proved using a specially developed interpolation me-
thod [1]. This makes the CDA suitable for detection of 
craters only a few pixels in diameter. This is important 
because Mercurian topography is still available only in 
low resolution (1/42.583° = ~1 km/pixel for planetary 
radius of 2440 km). 

Manual verification of detections. Each crater-
candidate proposed by the CDA was manually verified 
in order to be either deleted (false detection) or added 
to the catalogue (true detection). In the case of true 
detection, coordinates and radius have been additional-

ly corrected within ±1 pixel accuracy. Using such an 
approach, each crater from the resulting catalogue has 
double confirmation that it is indeed a crater. 

Results: The preliminary results are as follows: 
Processed Mercurian topography. As shown in 

Fig. 1, interpolated values provide smooth transition 
from parts with data to parts without data. Thanks to 
smooth transition, a CDA can detect craters without 
disturbances near the boundaries of regions. 

Crater detections. The CDA from the previous 
work [9][1] successfully detects craters from the Mer-
curian topography reconstructed from optical images 
[7][8]. The results are similar to the previous detec-
tions from the Lunar topography reconstructed from 
optical images [6]. 

Assembled catalogue. The main phases of the work 
on the new catalogue of Mercurian craters are shown in 
Fig. 2. A part of the resulting catalogue is shown in 
Fig. 3. It contains 6622 craters, and for craters larger 
than 16km in diameter, it is mostly complete. 

Topographic-cross-profiles. The CDA has been 
used in order to extract average topographic-cross-
profiles, the 2D representations of 3D craters’ shapes. 
Comparison of Mercurian craters from the resulting 
ME6622GT catalogue with Lunar and Martian craters 
from the previous LU60645GT and MA132843GT 
catalogues are shown in Fig. 4. 

Conclusion: The CDA from the previous work 
[9][1] can successfully detect and analyze craters using 
available Mercurian topography. An average Mercu-
rian crater is shallower than an average Lunar crater, 
but less shallow than an average Martian crater of the 
same size. In the future work, the plan is to extend the 
catalogue with other available catalogues [10][11], and 
to use the topography obtained using laser altimeter. 
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Figure 4: Average topographic-cross-profiles of Lunar, Martian and Mercurian craters, for 3 groups regarding their 
diameter (16km ≤ D < 32km – top, 32km ≤ D < 64km – middle, 64km ≤ D – bottom). 
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Legend: 
- an average profile of Lunar craters 
- an average profile of Martian craters 
- an average profile of Mercurian craters 

 
Figure 1: Used Mercurian topography with interpolated values inside the regions for the parts without data.  

Regions (x1 and x2 are longitudes, y1 and y2 are latitudes of the corners, 
in the east/planetocentric coordinate system): 
- x1="-86.612902" y1="66.430229" x2="33.43" y2="-8.289102" 
- x1="58.483962" y1="65.657675" x2="87.765863" y2="-54.499088" 
- x1="97.015047" y1="65.162208" x2="192.421912" y2="-11.247819" 
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Figure 2: The main phases of the work on the new 
catalogue of Mercurian craters (#n / #m means m can-
didates and n previously uncatalogued craters; 
pt = 0.39068145 – the maximum of Q curve computed 
using the MA130301GT catalogue of Martian craters). 
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Figure 3:A part of the resulting ME6622GT catalogue. 
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