
The primary scientific goals of SCALPSS are to: 
1) Determine the pre-PSI digital elevation map 

(DEM) of the landing zone during the descent 
stage of the lander, 

2) Collect descent videos, capturing the onset of 
PSI, and 

3) Collect a high-quality DEM post landing, to 
measure the total erosion of the landing PSI. 

1) Initial CAD and mission profile. 
Preliminary drawings and mission trajectories are provided, 
informing first round camera selection.
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Abstract

SCALPSS Background

MATLAB Optimization Process
(Workflow Step 2)

Workflow 3) Determine camera placement. 
CAD Models of the physical cameras and mounts are 

brought into the lander CAD model; assess the feasibility 
of the optimized camera locations from 2.2) Optimize camera positions. 

Camera position determines both stereo-photogrammetric resolution and ease of reconstruction. This allows for the 
first rough design optimization step to be from camera placement (see MATLAB box).

4) Receive feedback from stakeholders. Internally discuss with thermal, electrical, and 

mechanical teams and/or receive updated models from vendors (IM, VT, FF) and integrate. Either find new 
locations and re-optimize camera locations or advance on to the pointing optimization. 

5) Optimize camera pointing. 
While camera position indicates the quality of stereo-
photogrammetric data attainable, it is the camera pointing and 
field of view which governs the area within which the data will be 
collected. This optimization can not be quantitatively maximized 
and must consider scientific regions of interest that may emerge 
during the mission. 

6) Generate final CAD. Once camera attitudes and 

locations are finalized, generate CAD for camera mounting clips to 
attain these attitudes. 

7) Finalize Mount CAD and Manufacture. 
Manufacture initial components and perform ground testing (TVAC, 

Vibration).

Assemble final components and deliver to vendors. Provide all cameras, 
laser optics, and hardware to the lander manufacturer for component 

integration.

8) Perform flight system calibration. 
Once the lander is ready for flight, calibrate the camera system to 

alleviate any minor variations from the CAD. Perform intrinsic 
calibration of single cameras and extrinsic calibration of stereo 

pairs.
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• Camera projections are simulated in 
3ds Max.

• These camera projections are 
measured on a flat plane representing 
the lunar surface, capturing optical 
interferences of the lander.

• These camera positions are imported 
into MATLAB, being saved as 
polygons, where simple set 
operations can be made on the 
projected areas.

Camera 
positions

Simulated 
Stereo FOV

Is this configuration the best case seen? 
If so, store it. If not, try again.

Compute convergence angles, 

stereo accuracy, 

and photogrammetry score

Lunar landing data is limited, expensive to obtain, and essential for 
the progression of the Human Landing System class landers and 
Artemis flights. The effect of the Plume Surface Interactions (PSI) of  
a lander’s jet plume onto lunar regolith is a costly problem to 
simulate and impossible to truly reproduce in a ground test. The 
mission of SCALPSS is to study how lander jet plumes interact with 
the lunar regolith surface. This poster details the process of 
designing and optimizing the scientific package of SCALPSS for the 
landers of the Commercial Lunar Payloads (CLPs) missions. 
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9) Launch

10) Land and 
Collect Data

11) Transmit Data

• A doubly-recursive optimization cycle optimizes the 
SCALPSS scientific payload for maximum scientific 
data recovery, ease of collection, reconstruction, and 
maximum mission lifetime. 

• The Firefly, Voyager, and Intuitive Machines landers 
will launch NET Q4-2028. 

• The SCALPSS team at NASA Langley will be able to 
more efficiently design, manufacture, and deliver 
SCALPSS systems to their commercial partners with 
these methods. 

• With the increase in frequency of lunar missions, and 
the advent of larger and heavier landers being sent to 
the moon, SCALPSS data can inform PSI-inducing 
vehicle designs and operational procedures. 

• Additionally, SCALPSS will lay the groundwork for 
further exploration of the science in different rarefied 
PSI environments, such as Mars. 
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Where 𝑐 is the position of a camera, 𝑝 the point of concern, and 𝑓 the camera focal length.
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