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Flight RAD750 
Processor (3U)

The Vision Compute Element (VCE) is a 3 slot 6U processor with 
a RAD750 general purpose processor, a power conditioning card 
(CEPCU1) and a new Virtex5 enabled Computer Vision 
Accelerator Card (CVAC). 
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power card (6U)

New Computer Vision
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• Mass: ~1000 g 
• Volume: ~150 mm x ~100 mm x ~100 mm (HxWxD)

Power: ~4W idle, ~ 8W average, ~11W peak
• Image format: 1024x1024 pixels, 8-bits / pixel
• Spectral range: 480 nm to 720 nm, monochrome
• Field-of-View: 90°x90°, f-tan-theta projection
• Nominal exposure time: ~400µs, global shutter
• Nominal frame rate: 1Hz
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LVS elevation and appearance map 

MRO CTX imaging is used to generate the LVS map
• CTX images are 6m/pixel and about 30km across
• MRO images the landing site around the time of landing (telecom constraint)
• stereo pairs are needed for elevation map generation while 

one of the stereo images is used for the appearance map

• 2 stereo pairs are needed to cover the map area

• an additional 2 stereo pairs will be used for V&V of the map

• these CTX images are being collected as part of M2020 landing site assessment
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• Significant terrain relief
• 20 degree elevation angle with terrain relief
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Horizontal Position Error Scatter Plot
After Fine Match and EKF (8 images total)

meets 40m requirement
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BACKUP
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The VCE is inside the rover. 

LVS camera (LCAM)
is on rover, 90˚ FOV

LVS uses the Descent IMU 
(DIMU) on the  descent stage

LVS operates during parachute descent 
when descent stage and rover are 
attached and inside backshell

Descent Stage

Rover

LVS Architecture
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