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Background: Tensor Decompositions
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Related Works: Tensor Networks
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Tensor Wheel (TW) Decomposition

Wheel topology

® element-wise relation:
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Tensor Wheel (TW) Decomposition
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TW-TC Model and PAM-based Algorithm

® TW-TC model:
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Synthetic Data Completion
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Real-world Data Completion: Visualization
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Real-world Data Completion: Numeralization
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Method

Dt bt Observed HaLRTC [18] -SVD [33] TMacTT [3] TRLRE [32] FCTN-TC [37] TW-TC
5%  11.156 19.446 25.379 27.596 30.126 20446 30.689

Toy 10%  11.391 24.087 29.527 32.134 35.428 34169  37.121
20% 11904  29.944 35.097 36.791 41.010 40453  44.009

Time (s)  — 474 15.72 63.50 181.25 26.27 154.67

5%  8.806 15.185 26,791 25.972 26.942 75.064  28.887

e 10%  9.041 19.579 28.748 29213 29.305 30272 32.551
20%  9.553 23.935 34.533 32.367 32.923 34807  36.206

Time (s)  — 7.64 31.76 36.40 521.30 128.62 34236

5% 4.600 18.273 27.979 23.681 27.333 28364  29.473

Container 10% 4834 21.198 31.690 26.646 28.834 33721  34.459
20%  5.344 24.901 35.460 35.204 35.726 37.536  38.259

Time (s)  — 3.88 23.70 71.35 204.78 12131  339.04

5% 7.494 11.579 39736 42.459 42,501 12675  48.999

— 10%  7.729 22.795 44756  47.563 47.132 49067  52.743
20%  8.240 32.631 50.123 51.065 51.961 53.566  54.678

Time (s)  — 9.32 19.57 144.98 459.79 101.77  493.38
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Discussions
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Conclusions

O Propose a novel tensor wheel (TW) decomposition.

O Provide one numerical application (i.e., tensor completion) of TW.

Thank you!

i School of Mathematical Sciences,

. University of Electronic Science and Technology of
i China (UESTC)

i Homepage: https://zhongchengwu.github.io

| Code: https://github.com/zhongchengwu/code TWDec
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