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u DBNNs with low power consumption and binary weight/activations have met the performance of the best 
modern DNNs (i.e., ResNet34) on the several image classification tasks.

Advantages of DBNNs

 DBNN-based models  DNN-based models
Network Structure XNOR, bitcount computational

operations
Deep convolutional structure（e.g., 

ResNet18,ResNet34）
Complexity Binary weight/activation matrix (i.e., 

Excitation :1, inhibition : -1)
Large scale floating point computation (i.e., 

float 64)
Performance Low test accuracy High test accuracy

Ø High performance device, such as RTX TITAN: Ø Edge devices with limited GPU resources, 
such as mobile phone:
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u The Overview of our proposed framework and description of variables is as follows:
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Ø The robustness of DBNNs and tightness under environmental noise is as follows:

Upper bound

p In particular, the weight is a key variable in the update process that is easy to control and 
understanding during the training phase. 

Summary

Theoretical results

Tightness
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u Robust training for DBNNs by using our targeted objective function is as follows:
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Environmental Noise with SNRExecution Environment

Ø Noise randomly applied to pixels at  random 
locations with middle Signal to Noise Ratio (SNR) 
levels. 

Ø The environmental noise perturbations on each test 
sample is � = [1/255, 8/255] both on CIFAR-10 
CIFAR-100 tasks.

p OS: Linux Ubuntu 18.04

p GPU: A800 * 1 & RTX 3090 * 1

p Software of IDE: Anaconda3, Spyder 5.2

p Programming language: Python 3.9, PyTorch 1.13 
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1. Main Results
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2. Visualization results
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uSummary highlights conclusion:

ØBased on our theoretical findings, targeted objective function that penalizes the binary 
weights of DBNNs during the training process.

ØOur proposed bounds more compact than state-of-the-art baselines.



Thank you very much for your patience, if you have 
any questions please do not hesitate to contact me via 
the email (wendongz@sxu.edu.cn).


