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Redundancy
• Lasting redundancy

⁃ Arises from DNN parameters. 
⁃ Removed during training mostly.
⁃ Pruning, quantization, etc.

• Transient redundancy
⁃ Arises from Input data / activation maps.
⁃ Removed during inference.

Memory Hierarchy for Cortex-M4.
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Motivation
DeepReuse

• Treat transient redundancy in an 
Ad-hoc manner.

• Over 5% accuracy fluctuations in 
different runs.
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Concept

11Training & Inference Stage

Can the detection and elimination of transient redundancy be integrated 

into the CNN training process, so that they become part of its inherent 

architecture?
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A Closer Look at Redundancy Elimination
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Backward Pass
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Backward Pass
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Backward Pass
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Backward Pass
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Backward Pass
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Backward Pass
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Backward Pass
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Backward Pass
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Backward Pass
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Backward Pass
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Backward Pass
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Experiments
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Platforms

• Training: A server machine with an 
Intel Core i7-12700K processor and 

an NVIDIA GeForce RTX A6000 GPU.

• Inference: An STM32F469NI MCU.

Datasets

• Cifar-10

• ImageNet-64x64

End-to-end Performance Comparison



Experiments
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Benefits
• Speedup with minor accuracy loss.

• Stable performance and high accuracy.

• A plug-and-play replacement for 
convolutional layers in mainstream CNNs.

• Orthogonal to lasting redundancy 
elimination methods (e.g. pruning, 
quantization).

End-to-end Performance Comparison
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