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CELESTIAL MAPPING SYSTEM (CMS) : 3D Platform for Planetary Exploration   

Website : https://celestial.arc.nasa.gov/

Key features:
1. Datasets rendering from USGS, NASA, JAXA

2. Optimized equipment placement on the lunar surface.

3. Line-of-sight (LOS) analysis.

4. 3D models for rovers, astronauts, equipment etc

5. Data engine hosting for new and derived observations

6. Real-time imagery and terrain updates

7. Cross-platform compatibility (Windows, Linux, iOS, Android).

8. Compatibility with Open Geospatial Consortium standards

9. Seamless adjustment to new lunar cartography standards 

10. Mission traverse planning and hazard analysis

DATA PIPELINE ENHANCEMENT by AI
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PLANETARY DATA INGESTION AND ILLUMINATION of PSRs 

CMS can ingest and analyze data from both locally hosted and external third-party sources. Demonstrating this

capability, we present our process for ingesting a unique dataset of super-enhanced images of the permanently

shadowed regions (PSRs) in the Lunar South Pole. Utilizing the Hyper effective nOise Removal U-net Software

(HORUS) [8], we enhanced the extremely low-light images of PSRs from the Lunar Reconnaissance Orbiter’s

(LRO) Narrow Angle Camera, enabling researchers to discern surface features such as boulders and craters

down to 3 meters in size. These images were ingested and merged within CMS through a semi-automated

process. In the near future, we plan to fully automate this process using AI-based tools.

FUNCTIONAL ANALYSIS on ILLUMINATED PSRs
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