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1. Introduction

DNN models executed on GPUs are vulnerable to

transient faults from radiation such as neutrons.

Motivation: Explore input dependency on misclassification rates

Goal: Develop a DNN input selection method for reliability

2. Why Select Inputs?

3. Overall Methodology

4.Results and Main Takeaways

We adopt a cross-layer methodology to assess 2 DNNs under neutron beam and software fault simulation.

We experimentally show that there is a strong correlation between the inputs and the misclassification rates. Main Takeaways:
• Random input sets 

show much lower 
misclassification rates 
than low confidence

• Similar trends were 
observed under beam 
experiments and 
software fault 
simulation
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Radiation testing is time consuming

50,000 inputs

=
6 years of

testing

Random input subset

Can the results be 
influenced by the inputs?

Misclassification 
Cross-section [cm²]

1 Neutron beam

2 Software fault simulation

ViT

50,000 inputs
=

2 hours of testing

…

Inject faults during 
input processing

Neutron beam Software fault simulation

Filtering only
correct predictions

ViT Conf.: 80%, Class: Dog

Conf.: 0.1%, Class: 
Ambulance
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Experimentsc

• 2 DNNs, 8 configurations
• 800h of simulation

• 2 DNNs assessed, 8 configurations
• Average fluence: 3.33x1010 n/cm²

Low Conf. 
set

Future works:
• Explore other input 

selection metrics

• Are these trends similar 
for other tasks like text 
or video processing?

❖ SDC: Silent Data 
Corruption
➢ Altered output value
➢ Avg. SDC CS:
➢ 5,32x10-09 cm²

❖ DUE: Detected
Unrecoverable Error
➢ Crashes or program hang
➢ Avg. DUE CS:
➢ 1,29x10-08  cm²

Conf.: 96%, Class: Dog

Conf.: 5%, Class: Dog

Random
input 
subset
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Worst case = ?× random

Low conf. misclassification 
rate is on average 12.19x 
more critical (up to 22.13x).
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