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Background & Context 
Current perception relies on clustering point clouds using DBSCAN, which lacks 
semantic understanding and robustness. By leveraging simulation and NVIDIA’s 
Cosmos world foundation models, we aim to train a vision model that reliably 
identifies robot arms, paper stacks, conveyors, and people. 
 
Goals and Approach 
Goal: Develop and deploy an object detector that can identify relevant elements in the 
robot’s environment in real-time using RGB-D input from a fixed camera. 
 
Approach: 

• Use Isaac Sim and OpenUSD to create labeled RGB-D video datasets. 
• Use Cosmos to diversify the dataset. 
• Train modern detectors like YOLO and DETR. 
• Evaluate on real-world data and optimize for real-time inference. 

 
Tools & Resources 

• Isaac Sim Replicator for synthetic dataset generation 
• OpenUSD for dynamic scene scripting 
• Cosmos world foundation models 
• YOLOv8, DETR, Mask R-CNN, and segmentation pipelines 
• Real-time inference on AGX Orin or RTX 4000 

 
Expected Outcomes 

• Accurate object detector trained on simulated data 
• Dataset and training scripts 
• Real-time detector deployment on physical robot 
• Documentation for future use and retraining 
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https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.nvidia.com%2Fen-us%2Fresearch%2Fai-foundation-models%2Fcosmos%2F&data=05%7C02%7Ckathleenmariekelly%40mines.edu%7Cd214293dffe244a0348608dd7b80ed01%7C997209e009b346239a4d76afa44a675c%7C0%7C0%7C638802515879245761%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=HbOip34DyNfJckvJS7RTRuyzO7xxiP%2FVPuZZMNh0QZg%3D&reserved=0
https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdocs.omniverse.nvidia.com%2Fisaacsim%2Flatest%2Freplicator.html&data=05%7C02%7Ckathleenmariekelly%40mines.edu%7Cd214293dffe244a0348608dd7b80ed01%7C997209e009b346239a4d76afa44a675c%7C0%7C0%7C638802515879265961%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=47CVIYm%2Bv9gDWHQz00QslMu9CZLOspJtPZX7DeYdIrE%3D&reserved=0
https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fgithub.com%2Fultralytics%2Fyolov5&data=05%7C02%7Ckathleenmariekelly%40mines.edu%7Cd214293dffe244a0348608dd7b80ed01%7C997209e009b346239a4d76afa44a675c%7C0%7C0%7C638802515879286901%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=prG5e3XXxJEArm9pbNh%2B2COKVt9cKqqAaeuDWZhLBHI%3D&reserved=0
https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fgithub.com%2Ffacebookresearch%2Fdetectron2&data=05%7C02%7Ckathleenmariekelly%40mines.edu%7Cd214293dffe244a0348608dd7b80ed01%7C997209e009b346239a4d76afa44a675c%7C0%7C0%7C638802515879305805%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=cpe6%2FFOUsZCJidZraBZGIrtMk0iuVTQ8ZN1J7rYw2Pg%3D&reserved=0
https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fsegment-anything.com%2F&data=05%7C02%7Ckathleenmariekelly%40mines.edu%7Cd214293dffe244a0348608dd7b80ed01%7C997209e009b346239a4d76afa44a675c%7C0%7C0%7C638802515879322408%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=LHZkOxdSRAuCmpp4%2FplcWXDlTVifAx3pyFRIGh3TJ84%3D&reserved=0
https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fopenusd.org%2F&data=05%7C02%7Ckathleenmariekelly%40mines.edu%7Cd214293dffe244a0348608dd7b80ed01%7C997209e009b346239a4d76afa44a675c%7C0%7C0%7C638802515879340446%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=%2FmOmS73NEn%2FHUmxBcKOqgjZCWWTgAaBon5XBvepmkJw%3D&reserved=0

