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Challenge:
Criticality/deadline-unaware processing in 
current machine intelligence pipelines for 
cyber-physical applications

Scientific Impact:
Advance the intersection of AI/ML and real-time systems 
to serve mission-critical CPS applications such as 
autonomous vehicles and delivery drones
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Broader Impact:
Societal: Novel solutions will enable more 
efficient, performant, and robust real-time AI 
architectures for mission-critical CPS.

Educational: 

• Integration with educational modules in 
"Real-Time Systems" course at UIUC, New 
"Embedded ML" course at KU, AI summer 
camp at KU for high-schools.

• A book on Edge AI
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Selected Publications:

Contributions:
• A general vision for real-time AI [1].
• An architecture for real-time priority-aware 

machine perception pipelines [2,14].
• Latency models for NN execution on GPUs [3].
• Attention cueing frameworks [4, 5, 6].
• Improved criticality-aware video encoding [5].
• Criticality-aware data input resizing [8].
• Optimizations using contrastive learning [7].
• Deadline-aware 3D point cloud processing [9]
• The DeepPicarMicro testbed for edge AI [10]
• Performance isolation on HMPSoC [11,12,13]
• Performance-assured NN scaling [15,16]
• Generative AI for training perception pipelines 

[17]
• A book on intelligent edge computing [18]
• Self-supervised pre-training for edge AI 

applications [19]

https://abdelzaher.cs.illinois.edu/topic-edgeAI.html

	Slide 1: Collaborative Research/Medium:  Real-time Criticality-Aware Neural Networks

