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What is SysNoise and how does it impact on practical applications?



What is SysNoise and how does it impact on practical applications?

Visualization of SysNoise. To make the noise more perceptible, we scale it to [0, 255]. 



What is SysNoise and how does it impact on practical applications?

• Classify the system noise that may be encountered during the ML Pipeline process

• Evaluate the impact on image classification, object detection, instance segmentation, NLP tasks

• In addition to studying individual noise, we study the impact of noise accumulation on multiple 

SysNoise on the model

• Explore whether the existing model robustness enhancement methods can alleviate system noise



Effect of a single SysNoise on model performance: Image Classification Task

Lightweight models suffer hugely

ResNet50 will lose 4% accuracy under 
the cumulative influence of SysNoise

The influence of 
SysNoise decreases as 
the model parameters 
increase

The lightweight model is more 
affected, and the robustness 
improvement brought by the 
increase of parameters is limited

The Transformer 
model is affected by 
this noise just like the 
CNN models



Effect of a single SysNoise on model performance: Object Detection Task

Due to the complexity of the model, the object 
detection model will have more system noise 
than the image classification model

Compared with image classification 
models, object detection models are 
more affected by resize noise

The cumulative 
effect of noise is 
more pronounced



The impact of multiple SysNoise accumulations on model performance

• The cumulative effect of noise is still evident and will 

continue to affect model performance throughout the 

ML Pipeline

• Some single noises cause less damage to the model, but 

the combination of these noises may have a greater 

impact on model performance (1+1>2)



Possible methods against SysNoise

• Test methods against for other noise (natural noise, adversarial noise)

• Data Augmentation 

• Adversarial Training

• Test-time Adaptation

• The previous noise mitigation method fails on the new noise type, which proves that the data distribution of this 

noise is different from that of the previously proposed noise



Future Work

• Explore the effect of SysNoise on other task

• Find effective ways to enhance model robustness against system noise


