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DNNs in the Embedded Space – Variability in Performance Requirements
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Conventional Embedded Platforms for Neural Networks
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Challenge: Huge design space
Our Approach: Automated toolflows
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Research Areas / Challenges
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Challenge #1: 
Mapping 
Automation
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Challenge #1: Mapping Automation
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Challenge #1: Automated CNN-to-FPGA Toolflow
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fpgaConvNet – Design Space Exploration and Optimisation
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Meeting the performance requirements
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Comparison with Embedded GPUs: Same absolute power constraints (5W)
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Challenge #2: 
Multi-CNN Systems
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Challenge #2: Multi-CNN Systems – Autonomous Drones
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Challenge #2: Multi-CNN System
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Multi-CNN FPGA design
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Comparison with Embedded GPUs: Same absolute power constraints (5W)

• Latency-driven scenario → batch size of 1

• Up to 9.68× speedup with an average of 
5.25× (geo. mean)

• Latency-driven scenario → batch size of 1

• Up to 19.09× speedup with an average of 
6.85× (geo. mean)
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Challenge #3: 
Time-constrained 
Inference
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Challenge #3: Time-constrained Inference

CNN LSTM
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Challenge #3: Time-constrained Inference
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Impact on LSTM-based Image Captioning 
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Impact on LSTM-based Image Captioning 
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Impact on LSTM-based Image Captioning 
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Challenge #4: 
Privacy-aware 
Deep Learning
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Challenge #4: Privacy-restricted Optimisation
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Challenge #4: Privacy-aware Deep Learning
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High-Level System ArchitectureCascade CNN :
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Challenge #4: Privacy-aware Deep Learning

GNDLayers,
Weights,
…

LUTs, DSPs
Memory BW,
On-chip,
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Challenge #4: Privacy-aware Deep Learning
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Summary
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