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NASA’s Commercial Smallsat Data Acquisition (CSDA) Program was established to identify, 15 15

~Introduction

evaluate, and acquire data from commercial sources that support NASA's Earth science
research and application goals. These data augment and/or compliment the suite of
Earth observations acquired by NASA and other U.S. government agencies and those by 10 - _+_ 10 - _+_

international partners and agencies.
Here, we evaluate geolocation accuracy and stability of two of Planet’s newer satellite
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Information about these vendors, user licenses, and data is available on the Commercial
Datasets web page ['l. As additional commercial small satellite datasets are evaluated and s ' Y s A . | “ B 7
acquired, those datasets will also be made available. T 5o e Lo el o e o

Image data from a commercial satellite company, “Planet” (PS), are available for U.S.

Government Federal civil agencies and National Science Foundation funded researchers.
As the capabilities of commercial satellite vendors grow, NASA's Earth Sciences Division

will continuously monitor the development of these companies.
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generations, SuperDove and Dove-R. Both have a resolution of 3m.
10 - O ° 10 - : :
O Local Mean 1 . \ - O  Local Mean 9 . R
—I— Standard Deviations i 3 I —I— Standard Deviations e . . :
. . . Y All Data Mean s | Y All Data Mean .
ObJeCt'IVGS 15 . . . , , , , = 15 , | | | S ——
-20 -15 -10 -5 0 5 10 15 20 _ _ ) )

« Calculate relative geolocation offsets for SuperDove and Dove-R series images. 20 15 10 > 0 > 10 15 20
 Evaluate spatial stability in SuperDove and Dove-R geolocation accuracy. E-W Offset (m) E-W Offset (m)
« Evaluate temporal stability in SuperDove geolocation accuracy. Map views of SuperDove (A) and Dove-R (B) series mean NS-EW offsets. Local cities (circles) and all data analyzed, (star) are plotted. Colors here correspond to colored locations in the

inset map. White circles in the inset mark sites of future analysis.

— Methods o
Step 1. Split reference WorldView (WV)  Step 2. Impose offsets on matching chip pairs SuperDove Temporal Stability — Results
and PS image into subset image chips to find best Pearson Cross Correlation (PCC)
and resample to a common resolution. value. SuperDove series geolocation accuracy
Chi Geolocation offsets vary locally from the global mean. Albuquerque, NM in USA performs
A) . _y :
Albuquerque, NM, USA B) BOStOI’], N\A, USA the best, while Konya, Turkey preforms the poorest. Standard deviations in the local data
tend to be on the order of 1.5 pixels or less, while global are 2 pixels
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SuperDove image taken Jan 2, 2022 over San  False color image overlaying PS (blue) and WV (red) fa’ t:a.c:: ¢ o $ = 3% o-C +$ -:. § 0.0 - : :— & --l@ Locally, ge.olocatmn accurac.:y for the Dove-R series preforms similarly to that of the.
Diego, CA. White lines overlaying image chips at Albuquerque, NM, USA. Red and blue colors S .. S ) O N et S - SuperDove series. Standard deviations in the local data tend to be on the order of 1.5 pixels
represent chip boundaries. show geolocation offsets between the images. ] ® EW direction | e ¢ o 0 © o ©® © or less. Standard deviations in the global data are slightly larger than 2 pixels.
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Step 3. Calculate a metric for quality of image match!?l. Chips are evaluated with R E[E;ztlel DD sheey e 2021-11 - 2022-01 202;'03 2022:05 202207 SuperDove Series Temporal Stability
determined offsets removed. ate
1 D 1 1 1 Albuquerque, NM, USA has the best temporal stability of the locations examined.
Match Quality, = J1 — 7? (—+—) Variations in mean offsets are in the sub-pixel range for both E-W and N-S directions.
X PkSh, pk NM 2 ' ¢, ¢, C) :
Singapore D) Konya, Turkey S |
PkSh, : Peak sharpness ¢, & c,: normalized contrast of two images .o . Boston, MA, USA has the poorest temporal stability with variations in mean offsets at just
o i i 1 over 2 pixels in the N-S direction and are about 1 pixel and the E-W direction. Here, offsets
Nand M : image dimensions D: normalized contrast difference at LR " AR TR o _ ___ o OO o I:; . oo - P
7,,.: refined PCC overlap region %, PO — - - --=——"" s ® = also drift to the west over this time period.
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Step 4. Filter out poor quality chip o .. o o T O —10-
matches from final assessment by ' | @7 - o ————|- - -ood B Summary
approximating a gaussian fit to the .é‘ e 202202 202203 2022-04 2022-05 202206 2022-07 2022.01  2022.03  2022.05  2092.07
data and filtering based on the ij; Date :iv;/ g:rreecctt:g: Date :EV;/ 31,:25322 « SuperDove and Dove-R geolocation accuracy vary locally from the global average.
derivative. c * Geolocation accuracy of SuperDove and Dove-R are best over USA and poorest over Turkey.
O
Before Filtering  After Filtering 2 « SuperDove temporal stability is best at Albuquerque, NM, USA. and poorest at Boston, MA,
]Good Data Time vs. mean geolocation offsets for each PS image analyzed at a location. Gray dots show the E-W : :
EW NS EW NS : o . &1 & || Removed USA. Geolocation offsets also drift to the west at Boston, MA.
1 —— N offsets, brown dots show N-S offsets. Locations where time series were analyzed are A) Albuquerque,
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