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Multi-factor Single-Event Upset Cross Section Prediction Based on
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Abstract: Aiming at the problem of multi-factor influence in the evaluation of space particle radiation effects, an
end-to-end data-driven method is proposed to predict the single-event inversion cross section under multi-factor
conditions. First, the multi-factor feature extraction is performed through a convolutional neural network. Then, a
matching network of few-shot learning is introduced to perform the feature fusion among different samples. Finally, an
ensemble learning regressor is used to predict the cross section of the single-event upset (SEU) with linear energy
transmission (LET) of heavy ions. The whole structure is trained and tested end-to-end on a small-scale dataset of 2
types of 182 samples extracted from the public literatures. The results show that our method can effectively predict the
SEU cross section with multi-factor effects in most scenarios, and can give a quantitative evaluation of the importance
of each factor. In the case analysis of the domestic processor SM750 with our method, the upper bound of the system
failure rate equivalent to that of heavy ion irradiation experiment is obtained. Compared with traditional methods, our
method does not rely on empirical parameters, and has a wider range of application scenarios.
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Tab.1 Definitions of structured factor features in the few-shot dataset of radiation experiments
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Structure of the multi-factor cross section prediction model
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Fig.2 End-to-end training procedure for cascaded networks
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Tab.2 Results of structure ablation tests
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Tab.3 Configurations of domain adaption tests
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Tab.4 Prediction results of the component SEU cross sections and full system SER in SM750 processor
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Fig.6 Comparison of the cross section results of joint derivation prediction and heavy ion irradiation experiment
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