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Hidden Markov Model (HMM)

* A generative model for sequence data/time series.

* Wide Applications




Distance for HMMs

* Critical for HMM based sequence retrieval, classification
[ECCVO06], clustering [NIPS97, JMLR14] etc.

* KL-Based distance [Juang et al. 1985]

* Rely on original sequence data
* Or need to generate sequence from one model

* Minimized Aggregated Wasserstein (MAW) and Improved
Aggregated Wasserstein (IAW)

* Solely rely on the parameters of HMMs
* Better differentiation ability




Minimized Aggregated Wasserstein (MAW)

Step 1:

State Registration

Note that # of states and marginal GMMs can be different:
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Minimized Aggregated Wasserstein (MAW)

Step 2:
Diff. b/w Marginal GMMs




Minimized Aggregated Wasserstein (MAW)

Step 3:

Diff. b/w Transition Matrices
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Improved Aggregated Wasserstein (I1AW)

Step 1:
Improved State Regi.

\,
Optimal Coupling of sampled points

Speed up of computation:

KL-regularized Optimization [Cuturi et al. NIP513],
Bregman ADMM (on GPU) [Huang et al,NIPS14]




Experiments:

Synthetic data experiment:

Varying pu, & ¢=0.2

Varying p, A =0.4

Varying u, A =0.6
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Experiments:

Real data experiment:

1 PRC for root 1 PRC for head neck thorax 1 PRC for rbody
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Thank you!
For more details, please refer to our paper.
And welcome to come to our poster spot.
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