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Dimension Explosion in ML
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Dimension Explosion in ML

input layer hidden layer 1 hidden layer 2 hidden layer 3
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> Tensor network (TN) is a promising framework to resolve it.
» Statistical learning and probability density estimation
» Latent factor models and data decomposition

» Deep learning
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Tensor Network (TN)

TENSOR is a multi-way number array.
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Tensor Network (TN)

TENSOR is a multi-way number array. CONTRACTION: “tensor-tensor” multiplication.
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TENSOR NETWORK (TN) is an edge-labeled graph, which depicts a sequence of
contractions among multiple tensors.
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Tensor Network (TN)

TENSOR is a multi-way number array. CONTRACTION: “tensor-tensor” multiplication.
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TENSOR NETWORK (TN) is an edge-labeled graph, which depicts a sequence of
contractions among multiple tensors.
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Tensor Network (TN)

TENSOR is a multi-way number array.  CONTRACTION: “tensor-tensor” multiplication.
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Tensor Network Structure Search (TN-SS)
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Tensor Network Structure Search (TN-SS)

Involved Algorithm

Spectral Decomp.

Bayesian Inf.
Reinforcement L.
Implicit regul.
Greedy search

Random sampling
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Tensor Network Structure Search (TN-SS)

Involved Algorithm
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Tensor Network Permutation Search (TN-PS)
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Tensor Network Permutation Search (TN-PS)

A Fewer parameters
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Tensor Network Permutation Search (TN-PS)

A Fewer parameters
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The goal of TN-PS is to search for good “mode-vertex” mappings and ranks.
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1. Optimization model for TN-PS
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o-----> TN-SS path

TN-SS % solution TN-PS

2. TNLS: Algo. based on local-sampling
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3. Theoretical results
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