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Motivation

@ The Hierarchical RNN architecture

phrase,

@ It requires the knowledge of the hierarchical boundaries.

@ Can an RNN discover such hierarchical multiscale structure without explicit
hierarchical boundary information?

@ Ex) handwriting sequence generation
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Hierarchical Multiscale LSTM

@ A key element of the proposed model is the introduction of a parameterized
boundary detector.

@ Consider an HM-LSTM model of L layers (I = 1, ..., L) which, at each layer [,
performs the following update at time step ¢:
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Here, h and c denote the hidden and cell states, respectively.

@ The function féM_LSTM is implemented as follows:

ft Oc_1+iiog ifzl_; =0and 27" = 1 (UPDATE)

c = ct L if 2_, = 0and z2/~' = 0 (COPY)
i 0l if z2_; = 1 (FLUSH),
Bl — hi , if COPY
7 | ol ®tanh(cl) otherwise.

Here, (f, i, 0) are forget, input, output gates, and g is a cell proposal vector.
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Hierarchical Multiscale LSTM

Finally, the binary boundary state z! is obtained by:
Zi = fbound(zi)

we can either use a deterministic step function or sample from a Bernoulli
distribution for fyound-



Character-Level Language Modelling

@ The output module when L = 3.

gi = sigm(wl [h%; ol htL})

@ The output embedding h{ is computed by :

he — ReLU( i ginhi)

=1



Handwriting Sequence Generation

@ Data: ($t7 yt,pt)
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