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MOTIVATION
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▪ Neural networks are everywhere now

▪ One major challenge is their energy 

consumption, especially on battery powered 

devices

▪ We develop new approaches to reduce 

latency and power consumption for inference 

of neural networks

▪ Research direction is called Green AI

▪ For example:

▪ Medical devices require on-device Inference 

because of privacy and latency concerns

▪ Wakeword detection, e.g., “Hey Alexa” is 

done on device. Usually, the prompt itself is 

processed on a server.
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▪ We convert Neural Networks into equivalent decision trees using training data

▪ A solver determines constant classifications and the reason for their const-ness

▪ Neurons that do not cause const-ness can be skipped

▪ Information from constant classifications is combined with regular neural network into a hybrid 

execution model
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MEASURING LATENCY
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▪ Your Task: build a real system to measure 

latency (and maybe energy consumption)

▪ Synthesize open-source CPU onto FPGA

▪ Add things like UART for communication

▪ Adapt code to transfer inputs/results and 

coordinate measurements

▪ Ideal prerequisites:

▪ Verilog and embedded C experience

▪ Familiar with python


