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{51l : Global (g,c,(H)d?/?)-Partition Algorithm[Levi and Ron 2015]
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Fast Classification of Protein Structures by an Alignment-free Kernel
Taku Onodera and Tetsuo Shibuya (U. Tokyo)
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Sequence

3D-structure

1970s-

Recently

Sequence alignment
©(n?)

Alignment-free analysis
O(n)

Structural alignment
NP-hard

Our Work
Alignment-free kernel function
O(n?)
=> Fast classification



Sa-T14RBICEITZREFT7=—Y I/ OEsesT

RALKFIFHEFARS B EH, FEE HP e

D-Wave 2X™ System

HAShEmELREE

vl = g = Wy

EHMEMAICEZ WVERFOR D o mEEE B DT QTN oA



Aa=T4RBICHITREF7=—Y 7 DEse:

Rt AXAZFBHREEZHARE B Et, AR B, HHP iz
AIa=T141&H

e Newman Girvan @ 4 group test

e BEOOAVE1—&XTYIal—
>3 VAJBEICTL B & O AR

c EFETHIAOEEFHA

e 1317 4 BENBRELGE,
m\;\*ﬁr_% E\A_Tg-f—

Accuracy

The number of outer edges



Mean-Field Approach to
Gaussian-Bernoulli Restricted Boltzmann Machine

Chako Takahashi and Muneki Yasuda
Graduate School of Science and Engineering, Yamagata University

Background

( \

Deep learning Gaussian-Bernoulli Restricted Boltzmann Machine (GBRBM)

Restricted

. e fundamental component of deep learnin
Boltzmann machine p p g

* has two layers:

the hidden layer H and the visible layer V
¥ — the hidden variables: h = {n; e {-1,+1} | j € H} V
— the visible variables: v = {v; € (—oc, 1 00) | i € V}
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Problem
The expectations of the variables (are needed in both learning and inference): Mean-Field
(v5) = / S wP(w k| )dv, (h) = / S b P(o.k | )de Approximation
of — 0 h of — N0 h

(MFA)

¢
The exact computation takes exponential time @



Mean-field Approach to Gaussian-Bernoulli Restricted Boltzmann Machine / C. Takahashi & M. Yasuda

Strategies

+* Type Il (proposal)

MFA for only partial
variables in a GBRBM

¢ Type | (conventional)

MFA for all the
variables in a GBRBM

Results

Theorem  min Ki[{g;,u;}] > ?}{1111}}7C2[{Uj}] is ensured,

qi,Uj Uj

where K1[{qi,u;}] and K2[{u;}]are Kullback-Leibler divergences of the type | and the type II.
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