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ing Factor (OVSF) basis codes. In the proposed approach, activation thresholds are represented as linear combinations
of a small number of orthogonal OVSF basis codes. Only sparse coefficients and their indices are stored, while full
thresholds are reconstructed on-the-fly during inference through a lightweight online reconstruction mechanism. This
design significantly reduces threshold storage and transmission overhead without introducing substantial computa-
tional cost. Experimental results on representative DNN models, including AlexNet and VGG16, show that when the
threshold fidelity score (TFS) is maintained above 94%, the proposed method achieves fault-tolerance performance
comparable to the uncompressed FitAct scheme. Under this condition, the threshold storage overhead can be reduced
by 50% - 90%, depending on the selected compression ratio. Furthermore, FPGA-based edge experiments verify the
feasibility and efficiency of the proposed method under bandwidth-constrained deployment scenarios. These results in-
dicate that the proposed approach provides a practical and resource-efficient solution for deploying low-overhead
fault-tolerant neural networks on edge devices.

Key words: Deep Neural Networks (DNN), Fault Tolerance, Orthogonal Variable Spreading Factor (OVSF), Model

Compression, Hardware Transient Faults
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7: fori<1toltersdo
8: Beysrent < BlidX cuprens- ]
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b T R BE SR, BARE R RO E A2 IIAT
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