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Introduction Method

The goal of this project was to use almost This histogram represents the horizontal pixel scale

/700,000 high-and-k)w resolution imageg distribution from O through 10 meters /pixel.
taken by the MESSENGER spacecraft to e e e
identify the best landing locations on

Mercury for a future rover mission. By
processing selected high-res photos and
analyzing associated metadata in NASA'’s
database, we could determine certain
characteristics of well-suited images and draw

conclusions about the lower-res planet-wide .
- cludi N , £ ih Between our team we each took a range of pixel scales to
Maps, Inciuding 4 rpug estlmat.e of the . create scatter plot maps of the location of each image to
number of craters in each location for landing. narrow down the number of images to search through.
Stu dy GOaI Each of us went throggh our a§§|gned set of images a|:1d |
started looking at various qualities that would determine if
that image was usable for counting craters.

For example, we found that quality images had a Data
Quality ID of all “off” bits.
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usable images to less than 5 meters |
per pixel. Qualities such as these |
helped us to greatly narrow down | H:;”'r o, B
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the number of images to count T T
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Find the ideal landing spot(s) on Mercury to land a
rover. Studying the terrain and different levels of surface
to provide the greatest chance of a safe landing.
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From the MESSENGER Project the terrain of Mercury
was made into a colored mosaic which helped to depict

the craters and how deep they were. These smaller, more I mage PrOCESSI ng

specific area, colored images are obtained with a high We tried a couple different processes when it came to actually counting
resolution of 1 km/pixel. the craters of the images. One process was called jmars, which had a

The purple being the deep craters and red as the higher crater counting process already setup. However, we had trouble with
elevations; these two elevations having a 10 km uploading our own custom map, so we instead used a program developed
separation. by our own team members called circledrop.py.

The light exposed areas can be greater than 400 Kelvin | | | |
(approximately 126 degrees Celsius), while craters that Circledrop.py is fed a list of Mercury images,

are always in the shadows can get very low, less than 100 and displays them to the user one at a time.
Kelvin (approximately -173 degrees Celsius). ; With each image, the user is asked to select

Mercury has intercrater plains, which are filled with many any and all crater formations they may see. If

large craters, and smooth plains, which have smaller they see ) formation that could be a crater, but
craters they aren’t sure, they can mark it as an

“ambiguous crater”. The program automatically
keeps count of the number of craters, and
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Key Qua I |t|es - [ ' saves their location on each image once the

Using the MSGRMDS Index TAB metadata we created an — e user is finished. Using the haversine formula

excel file to find important characteristics of valuable photos: &irrfg?clfarl‘?oﬁ V(\)/][ 'Eﬁist:irzﬁgszgagg real
 Data Quality ID - A data quality index is used to encode figures-of-merit .- |

into a parameter that is included in the label of each EDR acquired, along with their radii.

Exposure Duration - Exposure duration of too long results in too many

saturated pixels for a usable image o o

Smear Magnitude - used to check if the images are too blurry to count CO n CI u S I 0 n a n d O ngOI ng

craters

Incidence Angle - Affects the appearance of light in an image because of W k

the way the light falls on the surface 0 r

Hor'zo'f'ta' Pixel Scafe '.The '?umber of .Surf.ace meters of mercury per pixel Looking at these various qualities, we were able to narrow down the
of the image, used to find high-resolution images where the craters are

easily visible and not too small initial number of images to 3,682. From these images we were able
Longitude / Latitude - Location of a point on a map, used to check the to Co.unt craters for a few example Images. This work V\{||| be
image of the intercrater plains or the smooth plains continued further by other students in order to exemplify the

IF / RA images - For every image in the database, there was an IF and an difference, or lack of a difference, in the number of craters in the
RA (radiance) version, with the IF version being slightly adjusted to be of a intercrater versus smooth plains of Mercury.
higher quality




