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Earth Process Model Development by Data Driven Analysis based on Sparse Modeling
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The development of comprehensive framework to extract intrinsic
physico-chemical processes hidden in multi-dimensional huge data has been conducted, by introducing
the original sparse modeling techniques in the field of earth science. The research areas are the
discrimination of tsunami deposits faced on the disaster prevention and the application to basic
understanding in solid-earth science and geology, in order to bring fusional aﬁproach in the field
of big data analysis in earth sciences. For the specific research targets, we have conducted the
following three topics for the implementation of data driven analysis. 1) The application to tsunami

deposits discrimination method by geochemical data analysis, 2) The risk assessment and behaviors
of toxic metals in tsunami deposits, and 3) The introduction of developed sparse modeling to the
soli-earth scientific problems.



B X C—19,. F—19—1. Z—19,.

1. BERABRSTOER

HEREL 2B TR LN D @R IE - KEOFH
W — 2 DR IIEFICERETH O R
EMELRKE W, LER-T, &R T—4%
MO RS A BT B 720121E, Blg
TRl D ARE W IR A A A BN LT —
AT b D Ee o W B R Rl 7 e
ARHEE LT 2 MERH D.

B2 0E, HEREMOE A D TE - R - [FIfL
IRITE R D 72 B @Ik T O BRI 27 —
Z i, HERFRE K OHIERINER Ok & 721F
WPMBEIEESN TS, GO HERE ST,
BB S LIRS O EB CRAL 2, 3
TTERERCCTWEZDEL, WEOW ST

HibTm b A2 L TE 2. ARBIFETI,

AN—=AETY 7 ICL o TRRTET — ¥
BB CAE Y72 0 & B BIENITRINL, @ik
TET— KRR B T n e X - A
5.

2. HEDEW

AFHHEAFZETlE, AX—REFTY 7 5
EREFEDEICEAT A Z LT, @ik« K&
OHERFLF T — X IZI ARG W 72 B L
7'a e AR IE & T 2 i Y 7 AkE A
AREET 5. BARRRREZ LT ICRT.

[(RRE 1) ZEHEBYOMIKILZH A DOEHE
EiltEBERKEEEEMA~DER

P T — 2K LF O EOR KA
FEAEEE UTHTITEA L, HRNEL Bk
AT 5 &3, ERFOFT L KREDT —
Xy MM L, BRSO 2 R B 4 R
ET 5.

[(RRE 2) ZEHBEYOMBLZMBEDE
BA & IREE Y R U 1l

A HERE o 37 ST BT D HhER SR E
OYEBENET VERET D, £, EHE
FEY O FHR S ESR TR OEE A S
ZAXALEALMNITHZ LT, BEBELRY A
7 DEBMRTME T — L L R ICTHERE S
5.

[FRRE 3) thBkib2T— 2 BT EDBEAHhER
BEADEHA
LOZODOFRETHR LI Bk REH
YOI BT, RARIABR OEAIT b
T5H LT, (Ek & ITE A D HIER LS 5K

2, WEBRAA T IV AETAEHEETD.

3. MEDAE
AN—=ARET Y T bR ARG HE D
W2 T — B BREVRIEAT A A BARE L, RO
THIZEAT D, UTICARED HiEE R
7.
[FRRE 1] FREBEYOHEKIELZHIR DS
Bk & R KERERM~DER
EBEN, PREEE R L O R OE R
MOHBIOERBELE BfE L, #Hiizlc, HEfE
T — ARG ILR O T 8 OIERRIE 7R K
EBINAEKE L TEATS. ZO%A, 6

CK—19 (d:m)

W} D AA D EEERT HITITHENIC
RATRER R 72 Bt R 2 B9~ 2 038, w7
NAY ZRNERETH LT, A=A TT
U > 7N X0 il o KE R B L B o s
RHEEZAT O .

[FRRE 2] ERHEBEYVOMEBLENEED
fZBA IR 1 R 9 54
ANR—=AET Y I EY, ERTT—4
Mo, BIRETRHT 2 RKEN R EEEMET
x5, RSN GE, BES - EH - 4k
B Bl Lo n e A ERT 5.
IIB %, BRa e HERE RO L & bl UK
BT 2L T, BB OKBMECRGE, i
EAH = AL EHLNNCT S, KA TIZD
O OISR AR L, ET —F T &
v, BEEY X7 OEETEEIT O

[FRRE 3) thBkibZET— 2 BT EDBEKhER
BEADEA

FRECHER L= Tk, RAGARIT A
T D EE KA A L, A AR A
YER R O Em s F 2 425, £99,
ERSE SO B R TTHEILET — 2 >
Wk U CRRBIZAE S 2 - A #dh i L, ek b
HIBK 27— 2 BEE) CIERN S 5. kIZ, HHH
S U7 A B D Wy 22 R R 2 iR AT S 5
ZAUT R, BEAEEREA T — L B EAIA R
HET, FREMATF—LVEBIZB TS5
£ PSR O IG5 R A ORI RS
FOSHEER I E 2 ERMICHETE S, F
72, SOk R & HIERE R A A L,
HERNTSIC BT DWER/ERL A T 7 A%
it 5.

4. HARRE
FEREE LT, [FRE 1] 2B LT,
PR— T hLvw o — o & REREER
E OB TIEIC LY, I8 FEED ILES
HET—X 5 2011 FERAL I HER Y %
R EICHNT D FEERELE
(5:Kuwatani et al. 2014c; 13:E931F)>2016).
[FE 2] (oW Tix, TR EIZLD
LT D BRI 2R BMNTIEZ VT, 2011 4R
BRI R HEFE A oIl B S B T)H HERE 1
B9~ 2 HIERL S ME 2 il U 7= 0F 28 (T2 28
1E7> 2014;11. Nakamura et al. 2016;15: F4f
1E2> 2016, 2018)X°, EErT — X b LD
W S 2B LR RN D D
(19:Nakamura et al. 2017). [F&E 3] 2o
WL, XA AR TRIETH D~ v a Tk
RIPT T )L HERW ST — X T I 0
L7=#F%272 £ (3, 4:Kuwatani et al. 2014a, b;
TZED 201 3B, Tz, ZnoHOW
Zel LT, ANEFEEHFELT, GPS T—H M
5, TL—FERODD - Y F Y BZERHSY
fi e HEE T DM & 4T L CTi#ED T
% (12:Nakata et al. 2016, 2017; 14: %4
1Z7> 2016). F7=, WEET U o 7B (B01-3)
LWL T, BAEROZ AT 7 AT
DHINEE T NRW AT R R O FiE & B L



7= (2:0kamoto et al. 2015; 21:0Omori et al.
2016; A « Z48 2017). 51T, LHIAL
HIZB T D ERIERETTOYEBE &%
EEAIL U752 (27: Yoshida et al. 2018)%°
R D KIS I S 28 BT 28 L 724 5E
(16:Iwamori et al. 2017; 24:Ueki et al.
2018) M 5. £, THNHOHFZE L BE L
T, FEHMBIL(CO1-1) « AN—RET Y T
FE(BO1-2) L HHEE LT, BMRITT —Z O
TEREIE K OV & O FiLJEH % H#E ® 3 2 WF 48
(6:Wakasugi et al. 2014) 72 ¥ %D L[EIHF
22 HEH TN A (Igarashi et al. 2016).
FR D BARHIRREEMER O1Z ), IR fRIs
WSk & DRI E IR 275 I, Bx Jad
ENIERICEAL TV D, S5, EHESE -
FANEEY v 3 v BIEES TR S D
FAATLE RIEFHC T LAY U — R - BrilHiE 2
2 L e - ERA~OFRE AR S
LTW5a., F—ZEEhRFEORIK, L0
KRB~ DR - TEAA &\ D BEEEERE
WHIFEU BICRWICER L5 5. Kfa
T, 29 LEZEOLFEIFEOTNG, %
FREHIZOWTT, REMZRDFZERRER S X O 3R
72 WFZEIZ DN TR Z R 2 N D, 7 — F B
TR OB AR A 7] V) 7= HEER B 22 BE O BF 58 A%
RE2LUTFIZHENT 5.

[(RRE 1] EZEHEBEYOHIKEZH A DS
Bl BERKEERHEEYMA~DER
AN—=ZAFT U 7 HE(B01-2) & il L T
MAGLEEERBIEELH DL Z EI2LY,
2011 AR HAL A HERE I DN T, AR — B
R M= v (SW) & R U 72 ik BE 7
BRI SR % B 3E L 7= (5:Kuwatani et al.
2014c; 13:E9FkiEn 2016). F7-, HiER{LF
W & ks A9 5 Lk, HulkHERE o
FERRAKT a2 RZET A E®RE ST 5
FEAHICEELE. £77, UEFFICE
B REE IS BT A REDOHER(L ST
— X WA LIz, B, aHEARKIzB W
TUFATAY— (BFE :1~2m) ZHNT
L= 7B LT, EEHFmIC
Imm FEEEFS X2 ITRAX & WAL 21T
W, B FmoO@mEET — 2 RS L. £
72, ITRAX 2>BA& SR HERE Y O H
A A TR 0T 2 T, RS
HEREW) b O ARE W) 72 58 3 O BRI % & &1
VR L 7=

[FRRE 2] ERHEBVOMEBLENEEDME
BA & IREE ) R & T4

2011 A SRALVhEE HERE ) D 25 bR AR
TR, ERG T BRI LA RO
W EIT o 72, ZORER, BRHERY O
M ANY m—2 g AT HAERNLE LT,
[ A BRSO EH L), TE&REOR
my, TR DORE] O3 OPEHEETHD
ZENHBLMNT I o7 (41T H 2014D).
S5\, EIEHEREY OBREL Y A 7 D=0
(2, 2011 AFEHAE PP EERHEREIC B E N D A

BEIZFHZIER L, 7 7 A X TR E /K57
M %17 o 7= (11:Nakamura et al. 2016). F
7=, BERBHEAEGEAMTETEORYICOIZ 2
HH B % HE E M OVE L BR B~ D R B G A 1T
57T, HEWRFEEHWT, E&EE
DTFE~DORERA D =X LDOHEEEIT-T-.
HARMIZIX, WAEREIZE 25 LEO B
B - AL N T A —& (pH, BA A 2 A HA%E
&, hRmAE, BIREE REYNE, Kok
FERE) ORIFENE A — 2 EERSIFIC L
DHEE Lo, Z0OfEER, KESBILHEICKT
5 VA REZ LT A B LN T A
— Z NI & 472 (19:Nakamura et al. 2017).
YR« BRI 38 T oL
AT — 2 ER Sy a2 WS Z & T, +
AR T2 BB ORESSE AR - SHE
DB G, Hix 7 B HE T 5 ek b5
RS O 2R 7. BEEREE R, [
THFENTO HHEP TOREENKE L, B
BEHIZB W T80 ITWET 2 /et &
DT R ENT. HEeRFOCEM O REARME
L, TEEA~OME - EUCE LT, ESOR
EICFEGTAERICMAT, BEDOANEN:
BRFENSDRATHD Z LR ENT.
FERRD T HE ST PCRIOBERMEL Y,
THHZER L WS ESRETIE, AMUE
EEZLND o HERENIH D L O D
2Ot THBEBLERFEALTND D
EPHIA LT, ZOERE LT, ffrik
IR CKILIK, S5 ete) MIEEIN D HHEIC
BWT, TEVOESBENSAEICIFEEE
BRETEIRED b & HAAICHE S LT 5 ATREM:
NEZ IS (28: HAHEN 2018).

[FRRE 3) thBRibZET— 2 BT A DEARhER
Bl=Adit B
AN—RAET Y T HEB01-2) & LRI &
D, A XHEREFI U E BT R E D —
i Cd D~/ a7 FEY MRF: Markov
Random Field) BF /L& HWT, kx4 7Bk
BB T — 2 Mo WE LT T o' X%
TEAEEZ T 5 FEEZHRE L (5:%/Z
7y 2014a) . BERAFZCIHE TlX, MRF 7 V%
BN NET T 7 472 EO— RO RBRIE
MR E ~JE IR T D5 2 Lok L7
(3:Kuwatani et al. 2014a). AKFiE2F|H
T5H LT, ZEfH - RERT I o & R
X0 e B ST BT D Sk e Bk W B
BT — % OfFFT A FRETH . ISR m
IZBWTY, 3 WoTHBENEERET — 20
b, HAILEEND WHE - WIEERDZE
5340 % & ' FEA T 2 FiE O BFE 12k
L TW3 (4:Kuwatani et al. 2014b).
T2, AFEPEOKFEICLY, MRF £V
HISHTHZ LT, GPS BT —ZMMHD0
> < Y F Y L2/ 53 AR O R E AT Tk
DR EIToT2. o DI Y LiL,
A BEAEM ORI A 7 — ¢, HFOWiE
DRELRHEBEROKBEZMEDTICYS<D
ETRBBEOZLETHD. AT, I



KFELY bEREE - @Ol T <0 &2
o34 OWfRHT 2 BT B 7= 012, it v
VU EENLEMITREERELR
(12:Nakata et al. 2016). HI[A#EMHOBLE
DPH>L N TR ZREEE LM I =L
— g UREREFIALT, BExREHETTA
TF— 2T A S &1T-7-. £7=, il
T 7EBKEHTEAELTZDP-L DTN
D DZERISSAFIZ DOV T,  Fused lasso {ED
Iz k v, e 0 BZEMEEOREE IS
A L7- (20:Nakata et al. 2017).
WHEEFTU B3 EHE L, AA
FT =N DOEARY A F 7 ADHh
HFEA R Uic. EARHERNE O BLZIE,
A AT DR B — oA R D R ) B A
HELTRIFEEND QLA - 48 2017).
AWFZERE Cl3a A — KM AEERICET S
WL OMPOREIZOWT, WEBSRORE %
¥ L OO KBOHEMILZITW, BET LD
SR X OW R 2 D T 5. BT
IAEGEDOH & LT, vV A (Si02) DFIRNTE
BB DO 7 1 & 2 DT 2 £l L7-.
VU I ORBEOBIC BT 5O L E
FOFERBZ XX —DEREHKESIFEOR
VY AV TERIL, ORI EZ T
VT HNVEIETEEFET AT, A&
TV ROBMEAI (AT HIRFIC B A S By
MERIC L U e B £ TER(LT 5 Bl%)
OFHIZELL L7- (2:0kamoto et al. 2015).
WiIRTERENT OB & LT, EBRRDOERFEE
DT — MO IEMIERIE T A T I A%
i 3 2 FREE R 72 SO 7 i DRSS & o
HTNDG., AEEETIZ, EFOEAEFEICK
SR EDMELF T D K D A REE RGN D0
T, LR OEER ST — % 5 IREZE R
TNERNT, ISR EHEE T 51 Xif
fEMTIE A BEFE L7= (9:0mori et al. 2016).
FEIMNI DFR % 72T 7 — 7 L L
THERARIILEZE 2 e L. E RO E
BT A HEIRIC LY, AiEeE A
ke C oM ETE - FIMROZER~ v
V7 & ATRBIC T D ARG HN O B LT B )
L721E2> (F IR tHRE) , B8 0+
EOHERINLFT — X2 ~O M 7e EICpkH L
TW5A (72 & 21X, 26:Yoshida et al. 2018;
24:Ueki et al. 2018).

5. IRERBXE
(WFFeR I, WFFEsy 8 K OV EERFZE 4 |2
X THR)

(HESEFm ) (Bt 84 1)
2018 )&

1. Kuwatani, T., Nagata, K., Yoshida,
K., Okada, M. and Toriumi, M. (in

press) Bayesian probabilistic
reconstruction of metamorphic P-T
paths using inclusion
geothermobarometry. Journal of

Mineralogical  and
Science. (&Fiffx)

2. Matsumura, T., Kuwatani, T., Ando,
Y. and Masuda, T. (in press)
Application of the inverse Batschelet
distribution to measuring the
preferred orientation of tourmaline
grains. Journal of Structural Geology.
(EH )

3. Ueki, K., Hino, H. and Kuwatani, T.
(2018) Geochemical discrimination
and characteristics of magmatic

Petrological

tectonic  settings; a  machine
learning-based approach.
Geochemistry, Geophysics,

Geosystems. 16 April,2018 (& Hifh &)
doi.org/10.1029/2017GC007401

4. Yasumoto, A., Yoshida, K., Kuwatani
T., Nakamura, D., Svojtka, M. and
Hirajima, T. (in press) Fast and
precise quantitative electron probe
chemical mapping technique and its
application to ultrahigh-pressure
eclogite from the Moldanubian Zone
of the Bohemian Massif (Nové Dvory,
Czech Republic). American
Mineralogist. (f#ifd )

5. Yoshida, K., Kuwatani, T., Yasumoto,
A., Haraguchi, S., Ueki, K. and
Iwamori, H. (in press) GEOFCM: a
new method for statistical
classification of geochemical data
using spatial contextual information.
Journal of Mineralogical and
Petrological Science, 171127R2 (& #¢
%)

6. Yoshida, K., Kuwatani, T., Hirajima,
T., Iwamori, H. and Akaho, S. (2018)
Progressive evolution of whole-rock
composition during metamorphism
revealed by multivariate statistical
analyses. dJournal of Metamorphic
Geology, vol.36, mno.l, pp.41-54.
doi.org/10.1111/jmg.12282 (& FHif) %)

7. ARS8 T - Bk B LR E
— (2018) Fpkoy ot & v =K E £
52 0D I FE R FE O M ERBL YRR O fil .
Journal of MMIJ, vol.134, no.2,
pp.13-21.
doi.org/10.2473/journalofmmij.134.13

(EHfTZ)

2017 4R

8. Iwamori, H., Yoshida, K., Nakamura,
H., Kuwatani, T., Hamada, M.,
Haraguchi, S. and Ueki, K. (2017)
Classification of geochemical data
based on multivariate statistical
analyses: Complementary roles of
cluster, principal component, and




10.

11.

12.

13.

independent component analyses.

Geochemistry, Geophysics,
Geosystems, vol.18, no.3,
pp.994-1012. (AHiff &)

doi.org/10.1002/2016GC006663

Matsumura, T., Kuwatani, T. and
Masuda, T. (2017a) The relationship
between the proportion of
microboudinaged columnar grains
and far-field differential stress: A
numerical model for analyzing
palaeodifferential stress. Journal of
Mineralogical and  Petrological

Science, vol.112, no.1, pp.25-30. (&
el )

doi.org/10.2465/jmps.160711
Matsumura, T., Kuwatani, T. and

Masuda, T. (2017b) Statistical model
selection  between elastic and
Newtonian viscous matrix models for
the microboudin palaeopiezometer.
Earth, Planets and Space, vol.69,
pp.83:1-12. (FE&FHff &)
doi.org/10.1186/s40623-017-0669-4
Nakamura, K., Yasutaka, T,
Kuwatani, T. and Komai, T. (2017)
Development of a predictive model
for lead, cadmium and fluorine
soil-water partition coefficients using
sparse multiple linear regression
analysis. Chemosphere, vo0l.186,
pp.501-509. (FFiffx)
doi.org/10.1016/j.chemosphere.2017.0
7.131

Nakata, R., Hino, H., Kuwatani, T.,
Yoshioka, S., Okada, M. and Hori, T
(2017) Discontinuous boundaries of
slow slip events beneath the Bungo
Channel, southwest Japan. Scientific
Reports, vol.7, pp.6129:1-7. (&l
)
doi.org/10.1038/s41598-017-06185-0

A B 8 3 (2017) A #fk
& SRR R HAEIE D D O G A
74 —U— NET /L EWFEN. HE Y
MESE, vol. 123, no.9, pp.733-745. (&
el )
doi.org/10.5575/geos0c.2017.0034

2016 )&

14.

15.

Omori, T., Kuwatani, T., Okamoto, A.
and Hukushima, K. (2016) Bayesian
inversion analysis of nonlinear
dynamics in heterogeneous reactions.
Physical Review E, vol.94,
pp.033305:1-11.  (FFHiff =)

doi.org/10.1103/PhysRevE.94.033305
Igarashi, Y., Nagata, K., Kuwatani
T., Omori, T., Nakanishi-Ohno, Y. and
Okada, M. (2016) Three levels of

16.

17.

18.

19.

20.

data-driven science. dJournal of
Physics: Conference Series, vol.699,
pp.012001:1-13. (el &)
doi.org/10.1088/1742-6596/699/1/012
001

Nakamura, K., Kuwatani, T,
Kawabe, Y. and Komai, T. (2016)
Extraction of  heavy metals

characteristics of the 2011 Tohoku
tsunami deposits using multiple
classification analysis. Chemosphere,
vol.144, pp.1241-1248. (& FHfF )
doi.org/10.1016/j.chemosphere.2015.0
9.078

Nakata, R., Kuwatani, T., Okada, M.
and Hori, T (2016) Geodetic
inversion for spatial distribution of
slip under smoothness, discontinuity,

and sparsity constraints. Earth,
Planets and Space, vol. 68,
pp.20:1-10. (EFFT =)

doi.org/10.1186/s40623-016-0396-2

Bt gt - B 5 - hAERE - LR
4 (2016) A/ N—REFY LI LE B
LI HERE W) O BI) — HEPE B HE &~ D

SR B REE RS, vol. 99,
no.5, pp. 418-423. (&l )

A N PHST - MEBEEA - &
e (2016) A/ N—REF VY 7 DOHIER
WIE~DIS R, B AEEES S
w5, vol.99, no.5, pp.406-410. (&l
x)

Rk D - ERRMER - JIBORERR - A
S Bt it (2016) A EUIKR D E A4
JEFE O BREEFHMIZ B 2 Fi A M OBl
WeEtiEdT. Journal of MMIJ, vol.132,
no.1, pp.22-30. (&Hif )
doi.org/10.2473/journalofmmij.132.22

2015 4

21.

22.

23.

Ohno, Y., Nagata, K., Kuwatani, T.,
Shouno, H. and Okada, M. (2015)
Deterministic algorithm for
nonlinear Markov random field
model. Journal of Physical Society of
Japan,vol.81,pp.064006:1-6.
doi.org/10.1143/JPSJ.81.064006 (%
wefd)

Okamoto, A., Kuwatani, T., Omori, T.
and Hukushima, K. (2015)
Free-energy landscape and

nucleation pathway of polymorphic
minerals from solution in a Potts
lattice-gas model. Physical Review E,
vol.92, pp.042130:1-9. (F&FHf )

doi.org/10.1103/PhysRevE.92.042130

Kuwatani, T., Nagata, K., Okada, M.
and Toriumai, M. (2014a)
Markov-random-field modeling for
linear seismic tomography. Physical




24.

25.

26.

27.

28.

Review E, vo0l.90, pp.042137:1-7.
doi.org/10.1103/PhysRevE.90.042137
(EH )
Kuwatani, T., Nagata, K., Okada, M.
and Toriumi, M. (2014b) Markov
random field modeling for mapping
geofluid distributions from seismic
velocity structures. Earth, Planets
and Space, vol. 66, pp.5:1-9. ,
doi.org/10.1103/PhysRevE.90.042137
(EH )
Kuwatani, T., Nagata, K., Okada, M.,
Watanabe, T., Ogawa, Y., Komai, T.
and Tsuchiva, N. (2014c)
Machine-learning techniques for
geochemical discrimination of 2011
Tohoku tsunami deposits. Scientific
Reports, vol.4, pp.7077:1-6. (# 3¢ ft
)
doi.org/10.1038/srep07077
Wakasugi, K., Kuwatani, T., Nagata,
K., Asoh, H. and Okada, M. (2014)
Verification of effectiveness of a
probabilistic algorithm for latent
structure  extraction using an
associative memory model. Journal of
Physical Society of Japan, vol.83,
pp.104801:1-8.  (FEFifh &)
doi.org/10.7566/JPSJ.83.104801
FA N - KHE - [ HEA(2014a)
NaAT T UHENT 4 —)L RETIVIT
X B EHE G T — 2 D b OB TERE SRR
. BB A 7« 7525, vol.68,
no.12, pp.892-896. (& Hif) %)
doi.org/10.3169/itej.68.892
EZARVARIL Y S SERi 01 CINKVINIIE S
1 - Bk 5t (2014b) T &
W R TTIEAE L 555 < b 7 K TR
MR I I 2 EERHERE ) D HUERAL 7Y
FEMEREAT. #177HERE, vol.123, no.6, pp.
923-935. (&EFifX)
doi.org/10.5026/jgeography.123.923

(E0 6 (ERIHEL)

(PRl GF73 1)

1.

SN HEREL I B 1 55— & BRdEh R
M, HARERME s - BTG RIE
T iE AR s Ry T A G
LA AR —EIL, B 2017/11/31

1E0 72 14

(XF) Gt 1 )

1.

FN N B/ O (2018) By T —4
fidr. [ HEREM O F ) gL
2018.4.25. 42248 X—

(PESEIA PEHE)

OigRst Gt 1 )

LW B EONTRTOE R FER T v 7
AN

TR HE T, KA—, RN, FHE
Y

MR - [k

TEAE - AR

FKa « BriFRE 2017-084599 &

HEEEH B - SRk 2944 A 21 H
ERs O] EN

(% Dfth)

[Web ~2—<"] http://dsap. jamstec. go. jp/
(B Vo —H A2 FEHESCOEE,
BFECcHEd—DihnwTs—%7T RG] T

—, HARHHTE, 2015.5.3.

(Tv]  IEEE RO BREOBA
NR—=RAEFT V7, NHK ET LV HAxr R
ZERO, 2015. 8. 23.

(5] BEHOANR—REFTY L/ Fe
ZRENEL I I ME S T 5T o0, 1k
F LT3 71, 185-187, 2018.3.1.

[TV] NHK World, Science view, “What is
Sparse Modeling?” , 2017.5. 3.

[—Mem T aknEs] BURMFZCATIR 0 BRI 28
218 [EIABHE X — TERRTE L IERE O
a7 R CIEXBNTEADRES ], 2018.3.17.

6. WFFARME

() #FFefEs

Bt ©¢  (KOMAI, Takeshi)
HALRY: « RYPEERBERH A SOR - #d
W9EE %5 30357024

(2) g sy

A 2 (OKAMOTO, Atsushi)
HALKT: « RFPEEBRBER A ZeR) - e
9855 40422092

4 . (KUWATANI, Tatsu)
YEPERFFEBE AN - HUER PN B TG BT 22
B - R

98 %5 : 60646785

(3) EHEHF TR

+ @&  (TSUCHIYA, Noriyoshi)
ALK « KEEBLBR R A SERL - 2%
WF9EE %5« 40207410

() Wrget 11
At ZEE (NAKAMURA, Kengo)
WALKE: - REFEFEBREA PR - Bh#

EHHE K (YOSHIDA, Kenta)
WEFERTICRR RS - JEHI B e o 2 — - f

=



