SCIENCE CHINA

Information Sciences

e Supplementary File ¢

RHINO: Regularizing the Hash-based Implicit
Neural Representation

Hao Zhu', Fengyi Liu', Qi Zhang?, Zhan Ma'" & Xun Cao'"

LSchool of Electronic Science and Engineering, Nanjing University, Nangjing 210023, China
2Vivo, Xi’an 710055, China

Appendix A GTK analysis on RHINO

The recent study [1] ”Grounding and Enhancing Grid-based Models for Neural Fields,” introduces a theoretical framework
called Grid Tangent Kernels (GTKs) for hash-based INRs. In [1], the formulation of the grid-based model is given by,
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and its corresponding GTK is defined as,
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Using the GTK, we have tried to further analyse the approximation and generalization properties of the proposed RHINO.

However, it is found that the GTK framework is unavailable for analysesing our work due to the unique char-
acteristics of RHINO, represented by fo(H,, T (z;)). Specifically, because the RHINO does not modify the architecture
of the original hash-table and the new branch 7 (x;) is concatenated with the hash-table, RHINO could not be expressed
by formulation Al. Formally,
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since T (z;) does not contribute to the partial derivative of the hash features w, the GTKs of RHINO are not changed.
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Figure A1 Visualizations of GTKs.
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We compare RHINO on two hash-based INRs: DINER [2] and Instant NGP [3]. Following the methodology in [1],
each model is trained to fit a 2D image until convergence, after which we sample 100 data points from the training image to
compute the GTKs of different methods. As illustrated in Fig. A1, The GTK of RHINO (DINER) is the same as DINER,
and RHINO (Instant NGP) shares the same GTK as Instant NGP.
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