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Increasing the rate of occurrence, which is one factor of the significant
increase in the amount of big data, is a product brought about by improved sensor technology and
lower cost. The frequency of occurrence of data at the site that is a contact point with the real
world of information systems is ever increasing. This phenomenon is also called an edge heavy data
problem. It is not realistic to transport big data as it is to the cloud, and online computation
according to purpose is essential on the spot. In this research, we aim to develop a method
combining the excellent points of nonlinear filtering with different characteristics. As a result,
we extend the applicability of stream computing technology in machine learning technique.



Edge-Heavy Data

“ Exhaust Data”

ICT

Stream Computing

L1

20

20

smoothness



L1

2,3

FOBOS(Forward Backward Splitting)
RDA(Regularized Dual Averaging)
Fused Lasso

smoothness



Kitagawa Lorenz96
FOBOS RDA Fused
Lasso
3
smoothness
A
B
A
B
A

MAP Maximum a posteriori

Python

IBISML

14
R. Niwayama, H. Nagao, T. S. Kitajima,
L. Hufnagel, K. Shinohara, T. Higuchi,
T. Ishikawa, A. Kimura, Bayesian
inference of forces causing
cytoplasmic streaming in



Caenorhabditis elegans embryos and
mouse oocytes, PLoS ONE, Vol. 11, No.
7,e0159917,doi1:10.1371/journal .pone.
0159917, 2016.

A. Sudo, T. Kashiyama, T. Yabe, H.
Kanasugi, X. Song, T. Higuchi, S.
Nakano, M. Saito, Y. Sekimoto,
Particle filter for real-time human
mobility prediction following
unprecedented disaster,Proceedings of
ACMSIGSPATIAL,

doi:10.1145/2996913.29970000, 2016.

S. Nakano, K.Ito, K. Suzuki, G. Ueno,
Decadal-scale meridional shift of the
typhoon recurvature latitude over five
decades, International Journal of
Climatology, Vol .36, 3819-3827,
doi:10.1002/joc.4595, 2016.

, , Vol.59, No.5,

331-335,doi:http://doi.org/10.1241/j
ohokanri.59.331, 2016.
S. Nakano, K. Suzuki, K. Kawamura, F.
Parrenin, T. Higuchi, A sequential
Bayesian approach for the estimation
of the age-depth relationship of the
Dome Fuji ice core, Nonlin. Processes
Geophys., Vol. 23, 31-44,
doi:10.5194/npg-23-31-2016, 2016.

T. Goto, Y. Hanatsuka, T. Higuchi, T.

Matsui, Road condition classification
using a new global alignment Kernel,

Proceedings of the 2015 IEEESignal

Processing Society Workshop
(MLSP2015),1-6,D01:10.1109/MLSP.2015

.7324381, 2015.

S. Nakano, M.-C. Fok, P. C. Brandt, T.
Higuchi, Estimation of the helium ion
density distribution in the
plasmasphere based on a single
IMAGE/EUV image, J. Geophys. Res., Vol.
119, Issue5, 3724-3740, DOl :

10.1002/2013JA019733, 2014.

S. Nakano, M.-C. Fok, P. C. Brandt, T.
Higuchi, Estimation of temporal

evolution of the helium plasmasphere
based on a sequence of IMAGE/EUV images,
J. Geophys. Res., Vol. 119, Issue5,

3708-3723, DOI: 10.1002/2013JA019734,

2014.

Vol. 97, No.10. 869-875,
2014.

, Vol.8, No.1, 14-21, 2014.

30

A. Sudo, T. Kashiyama, T. Yabe, H.
Kanasugi, X. Song, T. Higuchi, S.
Nakano, M. Saito, Y. Sekimoto,
Particle filter for real-time human
mobility prediction following
unprecedented disaster, 2016 11 1

San Francisco Airport Marriott
Waterfront California, USA.

2016 SICE

2006 9 29

2016
2016 9
4 -7

S. Nakano, A Gaussian process model for
representing the uncertainty and
long-term change in typhoon behavior
and its application , 2016 7 18
-22 the 26th Annual Conference of
the International  Environmetrics
Society Edinburgh, UK
S. Nakano, Y. Ogawa, A quantification
method for the properties of diffuse
and pulsating aurorae based on auroral
image data 2016 5 22 -26
2016

S. Nakano, K. Ito, K. Suzuki, G. Ueno,

Decadal-scale variation of the typhoon

recurvature latitude, 2016 5 22
-26 2016

S. Nakano, P. C. Brandt, M.-C. Fok, A

pilot study for reconstruction of the

inner-magnetosphere by data

assimilation of global ENA and EUV

measurements, 2016 5 22 -26
2016

T. Higuchi, Data Assimilation:
Challenge for Big Data through
Numerical Simulation 2015
Taiwan-Japan Joint Workshop on Inverse
Problems 2015 11 22 Department
of Mathematics, National Taiwan
University Taipei , Taiwan

T. Goto, Y. Hanatsuka, T. Higuchi, T.
Matsui,Road condition classification
using a new global alignment Kerne,
2015 IEEE International Workshop on
Machine Learning for Signal Processing
(MLSP , 2015 9 19 Northeastern
University (Boston, MA 02115 U.S.A.)

T. Higuchi, Simulation, Data
Assimilation and Emulation, Asia



Oceania Geosciences Society 2015
(AOGS), 2015 8 5 Suntec
Singapore Convention & Exhibition
Centre (Suntec City, Singapore)

T. Higuchi, Stream computing and
emulation in a world of the edge heavy
data, International Conference for
Mathematics, Statistics and Financial
Mathematics (ICMSFM2014) with
IASC-ARS Sessions, 2014 11 18
Sunway Resort Hotel&Spa Petaling Jaya,
Selangor,Malaysia

T. Higuchi, Big data and personalization
technology: Imputation, Linkage, and Streanm
computing,

,2014 11 6

, 68 NHK 2014,
2014 5 29  NHK

http://ww.ism.ac.jp/
http://www._ism.ac.jp/~higuchi/
http://researchmap.jp/matrix

WWW

.ieice.org/tokyo/sinpo20150305. pdf

Python

http://daweb. ism.ac. jp/support/software
/P-cubed/P-cubed.html

o

@

HIGUCHI, Tomoyuki

70202273

NAKANO, Shinya

40378576

(ARIYOSHI, Yuya)

80735019



