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Domain Specific Model Working Group Vision
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Collecting and Sharing Lessons Learned through Developing and Using DSMs
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Public Electric Sector Data Sources
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Public Electric Sector Data Sources

 EPRI Knowledge Graph
 Other Electric Sector Data Source Opportunities
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Synthetic Data
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Synthetic Datasets for ML Object Detection Training
Concept and Pipeline
 Use parametric 3D CAD models rendered photorealistically (like Blender-

based automations) to generate labeled training data at scale
 Automated variation across:

– Lighting: intensity, angle, glare, color temperature
– Scene conditions: occlusion, clutter, motion blur, partial obstruction
– Camera parameters: distance, focal length, depth-of-field, sensor noise

 Output includes perfect ground truth labels (bounding boxes, masks) with 
zero annotation cost

Why Synthetic Data Improves Training
 Data coverage & edge cases: Generate rare or unsafe scenarios that are 

hard to capture in the real world
 Label accuracy: Eliminates human annotation error and inconsistency 
 Rapid iteration: New objects, configurations, or failure modes can be 

introduced immediately
 Cost & scalability: Orders-of-magnitudes cheaper and faster than physical 

data collection

Common Pitfalls and Considerations
 Domain gap risk: Models may overfit to synthetic artifacts

 Bias amplification: Over-sampling ideal conditions can degrade real-world 
robustness

 False confidence: High synthetic validation accuracy may not reflect field 
performance

Best Practices to Mitigate Risk
 Mix synthetic + real-world data (synthetic for coverage, real for grounding)

– Roughly 90% synthetic, 10% real data

 Apply domain randomization aggressively, not just photorealism

 Validate on real datasets early and continuously

Best Practice: Combine synthetic pre-training with fine-tuning on real-world 
samples (mixed-reality approach) for maximum model robustness.

3D CAD Model Rendering Scene 
Randomization Auto Labeling Training      

       Dataset
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Discussion
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The Future of DSMs
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•The Hook: Start by acknowledging that we are in the Era of Expertise.  In 2026, the hype around one-size-fits-all  generalist m  
•The Goal: Today, we’re looking at the "Living AI Stack"—a combination of synthetic training, structured retrieval, and po
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TOGETHER…SHAPING THE FUTURE OF ENERGY®
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