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MARS 2020 ROVER

What is Mastcam-Z2~? The Mastcam-Z Data Archive- this archive will be in the PDS Cartography

A multispectral, zoomable, and focusable camera pair located on the and Imaging Sciences node.

Mars2020 Perseverance Rover’s remote sensing mast (RSM) [1 -3] _ The first release will be available August 2021 through the PDS website (https://pds.nasa.gov/)

and will include RAD & IOF data products (PDS Image format, and PNG formatted browse images)
for sols 0-89 at an estimated data volume of 31GB. The RAD & IOF have an attached ODL3 image
label for heritage tool compatibility and the PDS4-compliant detached XML label (same filename
with either .IMG or XML extension)[Figure 7]. See Figure 8 below for ODL to XML example label

Highlights- mapping.
8-position filter wheel
(Filter 0) RGB Bayer pattern color imaging

(Filters 1-6)multispectral narrowband filters

<?xml version="1.0" encoding="UTF-8" standalone="no"?>
One Mastcam-Z

Observation <geom:Device_Angle_Index>

<geom:index_id>LEFT FRONT WHEEL STEER MOTOR</geom:index_id>
<geom:index_value_angle unit="rad">8.52212e-05</geom:index_value_angle>

Co s File 1 File 2

(Filter 7) neutral density filter for solar imaging e P TR o 1 B o
el S P M L sindex_id>RIGHT FRONT WHEEL STEER MOTOR</ sindex_id
Capable of zoom, focal lengths 26-110 mm! Figure 1: Sherloc Image of the Super- ODL LBL Zgiﬁ&ﬂ dzx_v;ue_an b d.,>_0_000298274:,99;0“’:;n'llei_va,ze_angle>

</geom:Device_Angle_Index>
<geom:Device_Angle_Index>
<geom:index_id>LEFT REAR WHEEL STEER MOTOR</geom:index_id>
<geom:index_value_angle unit="rad">-4.26106e-05</geom:index_value_angle>
</geom:Device_Angle_Index>
<geom:Device_Angle_Index>
<geom:index_id>RIGHT REAR WHEEL STEER MOTOR</geom:index_id>
<geom:index_value_angle unit="rad">4.26106e-05</geom:index_value_angle>
</geom:Device_Angle_Index>
<geom:Device_Angle_Index>
<geom:index_id>LEFT BOGIE</geom:index_id>
<geom:index_value_angle unit="rad">0.0145634</geom:index_value_angle>
</geom:Device_Angle_Index>
<geom:Device_Angle_Index>
<geom:index_id>RIGHT BOGIE</geom:index_id>
<geom:index_value_angle unit="rad">-0.0149768</geom:index_value_angle>
</geom:Device_Angle_Index>
<geom:Device_Angle_Index>
<geom:index_id>LEFT DIFFERENTIAL</geom:index_id>
<geom:index_value_angle unit="rad">0.0218974</geom:index_value_angle>

Figure 2: Radiance Calibrated Right Capable of Video (~4 frames/sec 1280 x 720 pixels) <am and Mastcam-Z instruments.

7 Ci - Binar
Camera Image of the Ingenuity Helicop- Mastcam-Z circled in red. IMGy

ter from sol 59.

Data Acq uisition - Images are acquired on Mars every sol (martian day) glgNredshepiesataasingich oo

. : , _ : cam-Z archived product with
and processed at Arizona State University (ASU). These images are commanded in  jnage data and an attached ODL

a variety of product types and stored in the camera Digital Electronics Assembly label and detached PDS4 XML
(DEA). Mastcam-Z full-frame images [See figures 2, 3, 6] have black columns (pho- label. Both files (1 & 2) have the
to-inactive “masked” pixels) of 23 pixels on the left and 17 pixels on the right sur- s2me filename with a different ex-
. : : : tension.

rounding the 1600x1200 active pixels. Subframed images can (not always) have example: file. MG & file XML

masked pixels [Figure 4]. These dark columns, when present in the image data, are

used during calibration. ODL_VERSION_ID =0DL3 B o
ARTICULATION DEVICE ANGLE = <geom:§ndex_id>RlGHT DIFFE.RE'I'\ITIl'\'L<Igeom:index_id> '
| Mastcam-Z images are queued by the rover compute element (RCE) for downlink, by 7 e106e.05.0.0145634. 0.0149765, 5322::.‘,‘3‘;’;2‘;1’2'.:’;i‘.‘.?;";:: imd=h0osIBi0ss/osoutindex value.angler
Figure 3: Radiance Calibrated Left Camera way of Mars orbiting Spacecraﬁ MRO, TGO, ODY, and Maven [4] Once images have 3;3?; 3,9 T 000102, 08,00.0.0.0.0 <<gge:;nn:1|:)§i‘::::::i:?fﬁ"g%;jwHEEL DRIVE MOTOR</geom:index_id>
image from sol 87. been downlinked, they get thoroughly checked for accurate pointing, metadata, satu-  ARTICULATION DEVICE ANGLE_NAME = S S
ration, focus, and completeness. FIGHAIERONE W} ECE STEER MOTOR: L s Mo
MaStcam'Z PI’Od UCt Ty pes: ..;fg;?igi;vxﬁi:i;ﬁiﬁx 13;?'2[;'; <geom:indefx_value_angle unit="rad">0.0</geom:index_value_angle>
full-frame (1648 x 1200 pixels) | — “LEFT BOGETRIGHT BOGIE' i e e -
subframe (returning a portion of the 1648x1200 array) HGMIDNFERENTILY Bt bkl i
thumbnail (8x subsampled lower res. of image) >econdary ELE L e

<geom:index_id>RIGHT MIDDLE WHEEL DRIVE MOTOR</geom:index_id>

compressed video groups of pictures (GOPs) "RIGHT MIDDLE WHEEL DRIVE MOTOR',

"LEFT REAR WHEEL DRIVE MOTOR", <geom:indefx_value_angle unit="rad">0.0</geom:index_value_angle>
focus merges (z-stacks). "RIGHT REAR WHEEL DRIVE MOTOR") </geom;Device Angle Index>
<geom:Device_Angle_Index>
Figure 8: Attached ODL image Iabel to <geom:index_id>LEFT REAR WHEEL DRIVE MOTOR</geom:index_id>
Calibration - The Mastcam-Z team at ASU generates rad Figure 4: Radiance Calirated  0hed XML label mapping. ODL sec- T it
) R S e e e Right Camera Image of Mast. o On the left, correspodning xmi sec- O moraimios K CHT REAR WHEEL DRIVE MOTORlgeomindex >
(RAD) and radiance factor (IOF) calibrated data products for all applica- 'ght Lameta tmage of Mast™ +5n on the right. e e ol e e

cam-Z Calibration Targets from </geom:Device Angle Index>

ble observations. Mastcam-Z products are calibrated using a multi-step
process [Figure 5] with values derived from a science calibration investi-
gation of the instruments [2]. Future Releases- Derived atmospheric properties in the form of an ASClI table, pre-flight cali-
W oecompression* I | 8to11bit  JFlag Satursted and Bad [ Dark Current [ bration data acquired during ATLO testing, as well as cruise data products will be available in future

decompanding* g Pixels (2240 DN, 8bit) va o
Calibration target (caltarget) images of the primary and secondary cal- | releases [7].

target are periodically acquired near-in-time to most multispectral image m;:.:cm ] e N s s R

sequences and used in nominal radiance factor calibration [Figure 4]. e — T — . -

Thctle primary caltarget is used to verify and validate pref[liggllﬂ calg- ) N o . B '!'he Mastt.:am-Z radiance calibrated (RAD & IOF) d:ata
bration while on the surface, as well as tactical conversion from ra- — ) s oo @ products for sols 0-89 will be available on the PDS Cartography and Imaging
diance to reflectance.The secondary cal target is used to affirm the ) M:.;:p, o el b:ﬁ:ﬁlﬁl Node August 2021. These images are spectacular for scientific exploration
results of the primary in calibration as well as to monitor dust ol o A o | e B into the Martian surface within Jezero crater and are thoroughly vetted for
ouildup [4,6] - | | completeness and accuracy.

For more information on upcoming and future PDS releases see https://pds.nasa.gov/
. For more information on Mastcam-Z images, publications, and the team,
check out https://mastcamz.asu.edu/
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Alyssa Bailey

Mastcam-Z Data Archivist
ambail10@asu.edu

office - 480-727-2148 ext-72148

Acknowledgments: Banner mosaic made by K. Crawford using sol 38 zcam08009 images of the Santa Cruz target.
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