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Abstract: In recent years, the theory and technology of artificial intelligence, especially machine learning and
deep learning, have shown dramatic development, and research on its application methods in various fields has
been actively conducted. This trend is not an exception in the research field of solid earth science, which is the
interest of the Fukada Geological Institute. This paper summarizes the research activities using machine
learning by using a search engine to survey the number of research presentations given at two international
conferences related to geoscience research held in 2020 and 2021 and the number of papers published in the
past five years, not limited to geoscience. As a result, although the purpose of applying machine learning in
solid earth science research varies, a relatively large number of studies involving machine learning were
published in the fields related to seismic explorations and topography studies using satellite images and aerial
photographs. As for the architecture and algorithms of machine learning, most of the papers were based on
convolutional neural networks, but there was also a growing interest in new methods such as reinforcement
learning. In addition, based on the survey results of the number of papers published, future research trends in
earth science are discussed.

Keywords: artificial intelligence, deep learning, machine learning, solid earth science, research trend

FREMMBEREAEIR, No.22, p.155-164 (2021)



1. [ZL&IC

4 H, BEEO [ EREESCHERRER E OH0E
ENT, ANLARE, #EE, RIETE LRI
LHEATE BT 52 LBV 2D OERITIT
A, FREER7RFEE L TR, MBIA Bix 2R
SORFFERE S A A TN D

HIERFH 5B S BN Cl e <, HITE Hf
AT HZLICL-T, AFTAAREE Ebiu
TWeZ EDEBEe, BV EEND &
Exohb.

AFa T, ol OERRY-2 TOMBEIEE I
IS, BHOHIREE DS HERE A 28T D BRI
MZERL, SH%ONTED I aWEERE 5 —Bhic
RAIUTEZEZ TN D.

7k, HIEREFAICIT RIS SE, KA, HiE
77 EkR A Ty B RGeS, AHE CIIARNFIEHTA 3=
ELTHZE LTS THiIERS 2T &) & THIER
Bl HHWE TERHERRE) & LTERLT
WD ZONIICIE, ALY, BRI, HE
7, HEREY, BEREERTZIICOE 0%
RFZEaE A 56D, REMHE, TEREZIICH &
T 5T BRET A REEI IR & LTV,

£72, Z<DONLHRE - i FEO 7T —%7
JFaT « TAY RLZONTDIEFRZONT
ITHIEZZBRE .

2. ATH0RE - BWHFEOBE

NTHI6E (AL Artificial Intelligence) &\ 9 FH5E
21 9 5 SR ST H — b~ A THID
T SN, AFZERRHUT DILTE 2. Dk
BIE DM SARE DR A IR L, EEI3E 4
WANTHRET — AL FDONTWD., EORE 0
HO—2IL, WEFE LN =2 —F /xRy

156

U — 7 DZJELARHE T DR 0T 7 h
—FThDH. WEFEHIREDOT—XEZHW, T
W72 24T 9. 2000 DA 2 —F >y F O
b a v ¥ a—4 7 EOFREBEEIROME O T
2k, REOT—ZE2E5IFHTELZ L L
ol Z EBEREINTVWD (IR, 2015).

2.1 ATHReLHEWMFE, REFE
ANTHIGE, #IREE, RETPEIXZOIERFT

AEBIREFFORL DMETIIH 203, W
KR E ESNTELINDZ L HEU.
ANTH1EE (A1, Aificial Intelligence) |ZRHiE#3-
Do M Bl & U CRERR S (ML, Machine
Leaming) 3% 0, %O —>DHEMICHREFH
(DL, Deep Leaming) 23 5. Rk IT5ms
Sin CallI R, $bbitko7r LTy X
LR CIIRER N EECh DA 2 B o —
ZAHNT —HHESEFEL, BfEToZ 80
AREL 72D T EBRERTH D RETEITA
IZAY, IR COT L—7 2A—% )0z
Wb A7 —LZEY L7, (e, 2015)
ARG CITRE T E 2 e s Lo 2
L. HARDOT—XT77F 27 /T NIY XAOH
B % B U TR 8 8 5 O I8 T D 0%
HBITE D,

2.2 FEFERICELDIEMFEEDHEE
BRI & B D D FEFEN &
D0, —MRIITFEOTFIEC L - T, [HHhiza L
), b ), S oI ks &
A TLUTFD 3 >0 E LD BD.
Hifid 0 FE L1, EMBEZONTHST
—4, BlziE, ROBEIZ TR EWH 48 (T
L), BEETL LR, RuoT -1
M UTEZ TS, 2T, BEOHE LW



HERBF o HF IS

ﬁ%ﬁﬁ%%@ﬁé@%ﬁ
Bz LEE L, &iotM¢@w?%5
E%%%ﬂﬁéwm%ﬂfﬁb FEINTND
EfEZ TR 2 b OTIH RV, 2L DEAT—4
DR R 7 T AL ) v TROUTTHIE S Vo 7
Z WL WS, (4, 2015)

bR e, HARETNT, =—Y b
DMTENVE B GRE LSO OHIE K& <52
ETEEELTD.

INHDORRD 3ODFEF I L TEAEN
Kz I E OT — X T 7 F T VT Y AL
DR, - I TV 5.

>7253

2.3 AIHBEDBAZFENR

B 113 Al B EERRSHR A~ OSIIEEBHERS
ZARTHOTHD, 2010 FARUITAY, FEEBIEK
FINCSIMENEILCTEBY, Z OB/ EL
FEDONTHFED T — L IR L T 5.

15.000

NeurlP§

7 &
A1 LJCAI
o

AAAI

2000 2005 2010 2015

@ Index Report 2019°

X 1 AH%@££Kﬁa®%m%ﬁ%%<m
Himm&ﬁaﬂﬁMH“%@EEKm@%%

nﬁ%®¥0%%kbf,%ﬁm%ﬁ%6.

R 24T, R 3 T bR

FEMEEC S 2010 SR KIEZRHOE R L TEY,

NTHBEFETOBINE & AR BRThH 5.

B LB

T END.

157

)

E O OWFEBNIZ DN T

30000

XE WRE EEF ERE §Ioff H

25000

20000
x}
B 15000
4

10000

5000

ao&@o“&e"é‘w?’é‘\“\‘@x“-'&@\b(\\‘b@
L S S Sl S S S S T S )

HEF

B(NEDOHIMATIR tr= & —F (2010}

X2 IEfRORRFHREEAER (AT FE 2020 (X
2-6-1 X VHKE) . WFZEERSC & [EIRE, FRRHRE
b [FIEEZ 2RI THIIN L T W5 Z L35
3. HERREIPHEFF O EER

BIE T 2010 0 HHFE £ T ATHREICES
L CHIEEBhOTEI (b2 R LT22S, ZAUTd_T

WFERER 2 A3t LT b D TH 5.
$ﬁfﬁ%&bfwéfﬂ%ﬂ?Jf%%ﬁ
PR TR A STV b B 2D
nb.

3.1
I

AT OB ORHE O — DI KREOT — X
O LT, O THIERRI B NEND
BFFEo 8 & Bin B i, WFFERISRn i, R
Bl o3 7 LV CIImAn R CH 5 Z L iam
2T, #ilid 0 FHICARARTHDLIEE (T
V) INBHDEERT— X ODEFENEE L, HDHN
IO H OB ETET LD ENE N L TH
B, BExDH. FHIEEEVERT D% DA
HI A T ARG ENDEESH D LD ThH 5.

B Z N EHE T D22 O M A B FRERA A RIS
FOHEAIL72 & LT, FERRICBHHIT 2 £ Tidze
TROAIESRSERTT Divd 2 &i3e <, BRn

BB OBERICK L TOMKEZ2EFD



HRAANCITZ S OBEMZET 5. £, WS
BT EECHEERO L D1, [HHREA R
KREICHIGT HEHIH %L, DT & FHHEENR
ORFEEHLREL 8D, [WUT—4, [F Ui
23 LT, 1E4I2 L TR URRIZIE e H7en
r—AbdbH. TOX D IREHE D HIEREL 5,
FHZ T 4 =)V R — Tk L COMIRTE O
PR OME, HHH N— RARENE B 2 D,
Lo L, B CORRE - lEhFEGING, >
—/L & U COBFE LMD ARG THEZIRY
ABNTETWDZ EZWIALLFIC LT

3.2 HhEREIPEEE COMRHRRICR SHMEE
BREENED I ) ICHEHA I TV DI E
2020 & 2021 B STz 2 R0 KBS AF
JURlHE, AARHERRERFES 2021 KA
(JpGU, 2021), (LAF JpGU2021), 35K OSKEW
HERE 2 2020 F K%y (SEG, 2020), (BA'F
SEG20) Z*I84z, #HOTERM, HTEOF
B (F—%F 7 Fx « 7Y L) OBLEIFN
THHCRENBOTEZIT- 7. 7ok, @HOE
HENZOWTIE, #9 LH—RICBE S =058
T2, EEDAREOT- DEEINIER LI

LDOTHD.

JpGU2020 |3 H AHIECE RIS 75 2021 4F 6 A
(2B S AL FiE S T D, Covid-19 S8yt
O, T4 NTTEmBSNTZ. FOSE
G THER R AR O 270 3Bl 5 68
W E ST TH .

SEG20 | IoKEWBIEAA 2373 2020 4F 10 HITH
FoIA4y (RN=F v /) RETHREINT.
SEG20 [FBIEFAI R L 512, KEZET HH
ERERSE, R CERERA T A2 B9 2R RN
FIRTHS.

AR TIIERITBRTZEY, TDH 5, M5

158

AN &3 D RFFE BB L COFARE R A 2R
1 B3 412F LTz, ERERTH DUtk
D, FEBRCGEEICSIN, & 2R
ERIENCHZBELTHRILIZbDTHD. —if
HH CHEEOBEZ I > T 55 b sk <,
FHEREIIA DR OB T L H—E L7220,

F 113 JpGU2021 (ZF\W TRl S pu7=3 fH B
IZELDIbOTHD. dEIEITEN B OE
BaETFT L 01D -72705, FEET 29 OB
R % 1= b7 —~ & L TR £ E1T->C
Wz, REBIRTHEEREZ Lo L 2A 15214
(DB COEEHY) Tholz. ZLIFREE
FECOT — 2 fEMTITR S D3 STz
R (M) BhEOT — X AT <Gl
PR B (GFF 144, WO CTHTEAEITIC 0
HAEINCHERE (61 Thol-.

HOTREAT | A 2 O 2 ) O ) E STz i
M@ T — X 2R L T —2ANEL b
7. WEERBBEOT =2t & L bis, EbhHKR
BEOT— A BEG SN 0B THD. KET—X
DELY N 2 FEHES D B8 05 S
TWAHZEERLTND EEZLND.

21T ZTND DFEFHIZONT S HIZHH
NWET—=XT 7 F ¥ « TIITY RALT EITHEFRIE
BaEDE L. Zhd, #id ) FEo—oT
HY, FHIEGT —Z IS L TELS VBT
BDEIAI= 2 —F Ry 8T — 7\ ZBAT D
MEFREFINTND Z ERNbND. BIRAI=
2—7 /L% hT—2, CNN, (Convolutional Neural
Network) P48 (Fukushima,1988) 1 HEFILLRT
H&d o773, AlexNet (Krizhesky, et. al, 2012) 235
RINThD, EOBAMENA kS, Lok
Blx 2RSSR, IR R S TD.

T, e UFEE T A s T AZ Y
T FERL EH STV A.

7



HEREL 23 BRI 38 1T 2 Hehk

1 IpGU2021 |Z331F AR A i L 75t
I COWIEREERI M G L 5.

FH O FEOMRE I HOWT

F2 F 1 TREINZ IpGU2021 5E CORK
FEHOETNET —=XT 7 F % « TILAY XLD

MR O E B AR () SR GEERA.
WARHT (i 6 i ~ Z;%% i
S T—  FEHET Yoo REEE
@@§§%E% ; SO v TR
- =
s /;; %;u(i@a 1 %&gg P GOFINN NN ANN 2
HOTEARAT 6 DNN 2
HVET AT 3 (ST SUNG S CNN .
KRN CEA) 3 NN
Ji AT 1 VGG19 1
VR (HEHI) 1 U-Net 1
TR 1 FIFAINN  RNN 1
oz 29 LSTM 2
ﬁgg L iﬁ}/z;?T GAN 1
e [t e 75}? k-means 3
# 3 )15 512iE SEG20 TOEME O, V7
FaF iz, SEG20 TIX 760 HHOMENH v t-SNE 1
(SEG, 2020) 205 b, EHNH~IZE 22, HCA 4
Wb 2 S I E R I L 2 EEE DT RF 1
861 CTh o7, GBDT 1
MDS 1

SEG (FHUERM PR & W PRERA T A2 B 558
N, MBETDHT—XOF - FETIEICDS
WTR IR LT, RIS PRI B2
WFFEHIENZNZ &b B DAY, Hbke R b e
PSS 2 BN ED D TFIEIC AT HE
ZENDND.

159

£3 SEG0 CORFEIIT DA T
B - P — 5 TR
e et ()

PR n
T
3
R
WA ARG O 35
i
2ol - 4]

W B~ DN = e




Fo, BTEZEH L2 ERRITIZONT,

AR AT Wit QR 2 5Te), B
KO~ A T L—ra v ERNE T DN AT
T30 MHHY, ZHEELEDTWD. 2L, Th
FCOREFETIES, B8 OFEELEAT
%HZET, RO EEXD LV IR E
FNDHEEZLND. ROTERT (71 1
MANSERTWD DI, WG SHRT-E Ot
PERFAT LTI TR E R B o T2 b D E IS
HALEE2 5.

7<% 4 SEG20 TORE BT 2 FOEHD
MR, 7272 UYEARATRE « REAZe5 512>

WTIEE 0. G
BB AOFE R FEEE (1)
B 3
WIEEH 3
SN Dk 4
WIS RAT 10
~ATL—Tav 10
WA —H% 10
FAHHT 7
B 2

SEG20 (& CAF& I Clil ] S Q7o
BOT—X%77F a7 « TLITY XAIONT
pGU2021 & [A] U < BB W TEE DA
LR 2R SIORT

160

# 5 SEG20 O COm T 07T —%7
JFx e TIIY XLO5HE CEETA.

T —%7
e e JFx S
HAT =5 STR )
U
ﬂs‘;ﬁ%” GEREINN DN )
B FRIAT
- CNN 28
U-Net 9
P77 NN RNN 4
LSTM 2
SVM 1
* PINN 2
L T IAA
o Doy SOM 2
RF 1
AE 2
%? GAN 7
Eaayi%
(g RL 2

¥) PINN [ZH 53 2 L—3 3 T & 0 T
— 2 EET DA B 5.

KHLZHASNTHDLO1E pGU202 1 L [FkE, &
FIiAIr=a—F /Wy T —2 (CNN) ThY,
RNT UNet Tho 7z,

U-Net (Ronneberger, et. al, 2015) (Xlif§t 7" A >
T—=varDEdOT—XT I Fx « TLAY X
LTHY, ZONHTOTL—7 Z—% 1125
L72bDTHY, k2 RIRET—FT7F % + T
T XEBFET S,

Z DM TIE, GAN (Goodfellow et. al, 2014) IZEH
TLHMEN SN ERDND. T pGU2021
TIHEN R LFEHDIZFEANEN T TAZ ) T %
WHL QW22 & LR TREL SEG0 TKRE
KHBAp->TWBHETHS.



HERBF o HF IS

33 2TOEHETORWMEE 7 —FTVF v -
TILT ) XLICEEY DX EEm

NTHIHE « B8 OHINE, AEZMA T
52?%%%zk£f,%£<%ﬁ§%ﬁﬁnﬁ
WUTE A FTREZ Y — L Th A H . RIEICT, kEx
IR E OT —X%T 7 Fx - T XLD
T DOHEREL 7o B DEFR 2 Tl STz
ERLTc. S%BLWT—X%7 7 F % - 7Y
ALHARESN TN TEAI N, EOLH BT —
XT 7 Fx « T Y X LDHIERERF B ZR S
T, IEFRGLOIR A 3 T

AH, WD TEL ORI H 2 BRI
THY, ZOTXTOHmHLTANITHEGE - ks
DOEHADHIESEDT —F 7 7 F % « 7Y X

DZONWTTRTIELSHET DDIFHETH 2.

T, ARETIE, MR Y, RO
AA NUCINBRFEDT —X7 7 F ¥ « T2
U ZXLWEENDRLEEZ BT D Z & Tt
\IEBE OBMR AR T, LTcfRe v

1% Google 1232 L TV % Google Scholar (Google,

2021) Td%. Google Scholar DIEMEARFR T L=
U X LRT —H_XR—= A A IR THH Z &,
WA A MUZELL T—F%7 7 F % - T/L3Y
ALDFERESND LIFRG RN &, F7S b
TRV b EEND Z LY, REDKRE

IIREAIEZS B, —EOFEHEIIB TS L X
hfmé(mmm¢aagm%.$ﬁ@9%kf
DERDT =T 7 F ¥ « TATY XLO—HHY
IHEBNE & e g 2 LT IS AeE e B 2 5.
A, T—=x%T 7 Fx - TNAITY XLORK
WCHWE T — RIZ%ER2 BT, ZN LI “deep
neural network”, “‘convolutional neural network”, “‘recurrent

neural network”, long short-term memory”’, ““support-vector

L3

map-,

generative

machine”, ’random

forest”,

“self-organizing

autoencoder”, adversarial

B D BEM:

161

B O OMFZEE A DU T

network” ,’reinforcement leaming”, “t-sne, 35 JT (N t
distributed stochastic neighbor embedding”, “U-net”® 12
NE—=2ThD., TIHITNT L HEBAEWITHN
RT—XT 7 Fx « TITY ZLNTIIRVDN, &
FRHAZBICLTWDLONLEEEBHDILD
HOLRL, i EfE Lz, K3 ITfE
S AR (2016 4E 5 2020 H2ET) O B DFT
—XT I F v« TNAITY ALEHA MVTETH
SO E A Led L=, 2016 FOdm LK
1L LTHEY, BRSO R
DHRFERFLTH D Z EITHE I,

IHILEADT —XT 7 Fx « TNAITY XA
TR 2 b DR T EDORREDOEIA &
HHTNANIHONWTR 4R LT,

HERRET IV TH D GAN DS 2016 F-Dig LA D
500 fEUT< R BEIML TS, e T UNet @
#9120 f5, LSTM, (Hochreiter, & Schmidhuber, 1997),
BB LZEELE-o TS, K4lL, &7 —F
FIFx - TAITY RO EHREOHBEZ LT
W5, 2016 FETIEB L Z 3 HIZ D TUZ SVMT,
(Vapnik, & Lemer, 1963) 734 8 73—t > k & KiigIZ
T EEL LTS T, 2006 FHITIX A E
23 2 FIFERE CTo o 7o b= BT 28RS0 B &
Z 3E|IL720, ROT CONN S 23%% A, 20
2ODT —XT 7 F ¥ « TATY X LTS
5 5.

£/, A COT—2BR+nThoTlz
W, KFOPFEIZILEZ D72 7270%, PINN,
Physics-Informed Neural Networks, (Raissi et. al., 2019)%
2019 AEIE 74, 2020 4RI 23 1, 2021 AE A
T 56 ORISR ATRE Cdh o 72, PINN (33C
BRI LA o 2 25 A THVELN
TfRDSBRRI R G 2R T D B 2 B, FRT
WELRAE I COFAN S HITHETe Z EAHIFFT
x5,



=
'
e

« o+« deep neural network

500

=== cONVvolutional neural network

== @== Recurrent neural network

=== long short-term memory

e SUPPOrt-vector machine

1.0)

s so|f-organizing map

= & = random forest

w== gutoencoder

Rate of Change (2016

=== Generative adversarial network

e reinforcement learning

— —‘[_net’
t-distributed stochastic neighbor

05
2016

X 3

100%
0%
8086
/0%
60%
50%
40%

306

Percentage of each Al/ML
Architecture/Algorithm paper

20%

10%

0%

embedding
U-Net
2017 2018 2019 2020

Year

LS A MVRDT —FT 7 F o« T Y ZNEOFERAELOBEH.

W U-Net
W t-net,
t-distributed stochastic neighbor embedding
% relnforcement lzaming
m Gererative adversarial nztwork
M autoencoder
= random forest
u self-organizing map
= support-vector machine
- long short-term memory

® Recurrant neural network

1 convolutional nzural network

m deep neural network

2016 2017 2018 2019 2020
Year

X 4 FXHEA MAHOT —%T 7 F ¢ « T R LEORRFEFD 5D HEE DL

162



HERBH 0 IS I8 1 2 B 78 D UTAE DA ZEB [E1 2DV T

4 FLHESEOHRE

/N
=

B, RONTEZFFICLDIMETITH D
VANNN
o BIHAHB=a2—TNFRy NU—TIEKIR
& U THIERRL 73 L OV iRV T2
DREFMED DS
HEREL 73 B TR E & BAR L 724
JEIEEN IR 2 RFEIR TSI TN TV D
sfb BB DR s O EIE 1L,
EREV o B Tl B & b THhunEn
Loz, R H D T & DSEEEE S W
OB LT,
FrIZHEBRBL 2 O ZE IR CIE A R E D R W T
—Z, FHIIEE (T~ (&7 —42, 2B

D97, TR Lo T LR OFE

DM E T, RESEIRSND ATREMD 5 5.

ERRET NV THD GAN b Z ORJEOIRERI A H
ThA 9. PINN GLEERTH .

L% b TN TOHERB S EICIBN T, Bk
FEOMMAITES, LV EEEAHL D EE
ZTWN5.

SR

WA B2 (2015) : PRIESE (BFEE 727 =y
a v =X), EREY A =T 47
17,2527,

Krizhevsky, A., Sutskever, Land Hinton, G. E. (2012):
ImageNet Classification with Deep Convolutional
Neural Networks, Advances In Neural Information
Processing Systems, 1-9.

PASHENTEN AAREREERIFES  (2021);, HA
HoER 2R B S 2021 K&

http:/Awww.,jpgu.org/meeting j2021/, (2021 4 10 H 1

163

H %) .

Goodfellow, 1., Pouget-Abadie, J., Mirza, M., Xu, B,
Warde-Farley, D., Ozair, S., ... & Bengio, Y., 2014..
Generative adversarial nets. Advances in neural
information processing systems, 27.

Google, (2004), Google Schola, https://scholar.google.convI,

(2021 412 7 28 HIH%).

Society of Exploration Geophysicists (2020), SEG2020
Annual Meeting, https:/seg.org/AM/2020/ (2020 4 11
H 1 AB%).

MNTATBOE NG BALEEHEERERE Al B RES
B2 ATAE 2020(H4TA) st 117
A F—i BT

Hochreiter, S., and J. Schmidhuber., 1997, Long short-term
memory. Neural computation. 9, 8,, pp.1735-1780.

Howland, Jared L.; Wright, Thomas C.; Boughan, Rebecca
A.; Roberts, Braiam C., 2009, How Scholarly Is Google
Scholar? A Comparison to Library Databases. College
& Research Libraries, 70-3, 227-234.

AR (2015) : N THIREIX AR 50T 1 —
7T == T DS DD, KADDOKAWA
/AR, HOR

Raissi, M., Perdikaris, P,, Kamiadakis, G.E., 2019, Physics-
informed neural networks: A deep leaming framework
for solving forward and inverse problems involving
nonlinear partial differential equations, Joumal of
Computational Physics, 378, 686-707.

Ronneberger, O., Fischer, P. & Brox, T,2015, U-net:

biomedical
segmentation. Lect. Notes Comput. Sci. (including
Subser. Lect. Notes Artif. Intell. Lect. Notes
Bioinformatics) 9351, 234-241.

Vapnik, V., & Lemer, A., 1963. Pattem recognition using
generalized portrait method. Automation and remote
control, 774-780.

Convolutional networks for image



&
F® 6 WHFET X7 7T v - T Y ALCEET HREFRELAFR (G0 F30).

WA AR (G330

NN Neural Network / ==—F /LRy hU—7

DN Deep Neural Network / 5 4 —7==2—F /LRy hU—7

C\N Convolutional Neural Network / BAIAIA==2—F )Ry KT —7

R\N Recurrent Neural Network / [Flffl==o—F /LRy N T—7

LST™M Long Short—term Memory / £ « ZEHACIE

SW Support-Vector Machine / YrAR— fh 7 Z—<

PINN Physics—Informed Neural Networks / ¥R == —F /L %> hU—7

SOM Self-Organizing Map / H CAEMk(LG %

RF Random Forest / T # L7 4 L A |

AR Autoencoder / H AT bas

GAN Generative Adversarial Network / MGRHEUAER SR Y h T —7

RL Reinforcement Learning / J®{b35
t—SNE T-distributed Stochastic Neighbor Embedding / t 43 AT AL HESRA T A DIA IS

k-means  k-means clustering / k Y3k

HCA Hierarchical Clustering Analysis/ [SERY 7 5 A& U o T AT

GBDT Gradient Boosting Decision Tree / AWET— AT 4 L TIRTENR

MDS Multi Dimensional Scaling / ZRICNFEEARRE

F T FHNTHGERE AR DA PR

R Eari

AAAT Association for the Advancement of Artificial Intelligence
TJCAT International Joint Conference on Artificial Intelligence

NeurIPS  Conference on Neural Information Processing Systems

CVPR Conference on Computer Vision and Pattern Recognition
IOML International Conference on Machine Learning

ICRA TEEE International Conference on Robotics and Automation
ACL Association for Computational Linguistics

164





