
Abstract: 
My work centers on “rightsizing” machine learning (ML) algorithms for resource-limited devices or low-
data regimes, balancing accuracy, latency, energy, and interpretability according to application 
requirements and across diverse domains. In 2D and 3D video object detection [SenSys 2020, CVPR 
2022, EuroSys 2022, MobiSys 2025], I build real-time adaptive pipelines for autonomous vehicles that 
run on small IoST (Internet of Small Things) devices (e.g., mobile GPUs). By dynamically adjusting model 
configuration based on scene complexity, my Agile3D framework spans from structured 2D video to 
sparse, noisy LiDAR inputs, delivering efficient 3D perception under tight latency requirements. 
Additionally, I adapt large language models for training-free text-to-image generation [ReCON, 
ECCV 2024], achieving high-fidelity outputs with fewer compute steps so generative AI can run on more 
constrained hardware. Meanwhile, semi-supervised semantic segmentation is crucial for real-time 
autonomy in self-driving, where scene diversity and labeling demands are high. By implementing a 
Sliced-Wasserstein-based approach [SemSeg, CVPR 2025], I unify feature embeddings to deliver robust 
pixel-level detection even with sparse labels, all while keeping computation and memory footprints small. 
This preserves interpretability for tasks like pedestrian/vehicle boundary detection or road sign parsing—
essential to running these pipelines efficiently on embedded systems. I will conclude by discussing how a 
resource-conscious ML approach can enable intelligence on smaller hardware, thus realizing real-time 
autonomy beyond large data centers.
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