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Research Projects:

» Typhoon trajectory

* Tsunami, Ocean tide

* Auroral phenomena

» 3D structure of ring current

Brs D m.h;ﬂ@:@

Application studies carried out by our
group for model improvements

watch Youlllli[;} “Data Assimilation

R&D Center at ISM".

Acoustic waves

* Intercellular fluid dynamics

* Genome informatics

* Drug response prediction

* Neuronal circuits of whole nerve ceIIs
* Influenza Pandemic (Multi agent simulation)- -
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Challenging problem: Huge dimension and inversion

« Data Assimilation = Estimation problem of state vector X
Simulation model

(system model{[ X, = ft (xt_l > Vi ‘xo) }/

(observation mode]) P, = Htxt TwW, —oF—

Vi = ht(xtﬂwt)
Y p(y | x.,0)

— X, : All variables in simulation model
— J,: All observed variables

— v, : Stochastic part to represent uncertainty of model (boundary
condition, ...)

— W;: Observation error
— V;, W, : Normally Gaussian  xo: Initial condition

dimension | X;:1 (04~107 Yt 102~10° dim%’]ﬂ) >> din;](yt)
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o IRERINILDF

L1.T = [331,---,33'_7]

‘ s05% p( ® |Y1.7)
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NAXDER, FSNAALEERT, FEFTRUEHIS OMtELOBREHRARELTNSIL
Bhohd. COBRITEY, AMXDREAXEFEN D,

BER (PUYUTIV) vs. IFER (BB V)

T S’I—Mbd)/r)( >

T —’;""""'FaﬁL/::Ll/—/EIJﬁE’EET?/Lj’E#
h, (x, ) '

Ul:-u:t\;.d(l'.ll;l

—> Time

FR(FUSANE . EEOBE  EEREISA)E KX IHEE S/ (R
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{XF=HBI: EnKF (Ensemble Kalman — fXFRHBI: 4RTE 5 & (Adjointik)
Filter)
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ADVar vs. 7oHo I LA—x T —ARE1E % BEXRT—72RE1E

JEE R R FERE Kalman Filter (KF) [£1960F X h\5
4DVar EnKF  y\ipp m=PF * PF (Particle Filter) 1996 4

PERTZES 105 S INZES D) MEa R I & BRI T B

FBSINORTHFRIAE | RENES RRAELES  EnKF (Ensemble KF) 1994
W BRBEDYIAL—1avET CELBR AHRBRNOR| BT LA ESE OB

ILHBRYIRZ B, ) REIBEIZHELLN, - k(=3 i AT BE
Pros PRYT £ Tl (=4 B 341 EnTKF (En transform KF) 2001

R AT .
@ | LETKF (Local EnTKF) 2007
Cons |28 T | IR i adine MPF (Mereng P
EEBLTRENHELO, A3 | HEAZMEL, HAL. 3 B ¢ ( crging ) 2007
ADEFAEL. CNFEAH - 40 A Bk M2
(x) | -satzrrcsvoc s—ws BRI, | RANREMIAR .
grfbﬁgﬁftor%ﬂbwm\f ;)%‘.%}ff:#ﬁ%ﬂbh)bd)&izb—&ayiv‘-’»bfﬁy ° pMCMC (parthIe MCMC) 2010
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p(y:|0) — éexp {—

x; = f(x1-1(0)
& EERNSHEMCMCTEHE

p(y1.7|0)p(6
p(@lyr.r) = Wrr|6)pl )ocp(ylzrlﬁ')p(G)
P(ylzT)( 0°)p(8" (Bl T
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M-H (Metropolis-Hastings) i% p(yrr]0)p(0)q(0°(6)
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HMC :/\3)Lb=F7 2 -FTHILAOEK

p(8, D) = p(Blyrr)p(p) o p{Blysr) exp(—2o)

20
R BHE (RYER) EBA : Pr
BEATEMBIRLE—IZEHR: p(Olyir) = — exp{~HH(0))
p2

TRNE—EER: H(p,0) =" + SH(0)
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{ de (BIEREICLZTRAEERT H18))
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A= H(Q*..p*) _ H(Q[?—-l)]‘p[f—ll)

dT
dp _ _39H(9)
dr / 06 r = min {1, exp(—BAH)}

pl~ 1~ N(0,0%)

2645  NUTS(No U-turn sampler)
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Generative Model vs. Discriminative Model
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TIFILYA Y C\:_CPS(Cyber Physical System)
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Emulation
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Deep Convolutional Generative Adversarial Network (DCGAN)

Unsupervised Representation Learning with Deep Convolutional Generative Adversarial Networks

Alec Radford, Luke Metz, Soumith Chintala,

20164

http://www.whichfaceisreal.com/index.php
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