BREWX > TEELRFETHS. LirL, HEEBKD
BASEIAR LRI E N 2 32, IR REOHEED
HY, WAERCICHET 2 EfERERZHET 5 Z 2R
HECIR B Z BBV, FIT, AWTIE, MR ES
BRI D 5 DERIC X 2 FHRTFEBIEHT 2 22T,
BB L — X —Hi{§h & IEH L 2R EUE EREE
WCHEE T B FERIRE T 5. i, FrRYEBO
ARG Lza >y T 4 > a Y THEMLE. #E
R LT, 575M&F L MNOMRICKRD, EEAKD
2 M DFIEIHEART 31% A L 7=,

1 EC®IC

A DRI Z RIS 2 & 21k, KUEZENCHLT 3
JeDIAAIRTH Y, EHLAERMEAERR (NDVD 1,
REA DIEENCR S 2 AR E LT 2 A RIEETH 5.
NDVI &, Yo R o8 Xh, RAMR IR
AN Y R TR LK Bl EXINS. Lo L,
K V= IIFEDO TP, KO T — ZXBUSTRE
YOS D 5. —T, AREOL—X— (SAR)
U —iE, N Y IR TEREEPEE D
I REINTRS D D 503, SAR HifGh AR E &
FEICHEE T 2RI R, aryT4vay [1] HH
HINZ I EELEMGFRETDH 5.

aAYVEa—XEYa OB TiE, TE, HEHEEHR
BifipngaducEbLTwa 2. ZhsoFEE, A
HEgRE 2 XAV, T2 RAF v, R OEELH

Satellite Image Analysis by Pre-training Network
Daiki Kimura®, Tatsuya Ishikawa', Masanori Mitsugit, Ya-
sunori Kitakoshit T, Takahiro Tanaka!, Naomi Simumbal, Ken-
taro Tanakat?, Masato Sampeiff, Hiroaki Wakabayashit¥, and
Michiaki Tatsuborif

TIBM Research

IBM Japan, Ltd.

tTIBM Japan Digital Services Company

tiSpace Shift Inc.

daiki@Qjp.ibm.com

2-81

1 HRALER 72 55 86 [F] A2 [E K4
5C-03
R E %2 D 7= 1 2 R AT
AR RET Al 2T =Y R MRt bR BETT mHrp %Y Naomi Simumbal
MR BORERH =R BAY 6K PEgE #3208 GERE T
T IBM B B 22 A FEAR7Z A - V— » = 2SS
WHEAZ7A VL —2 A7 Y ZNY— 2K H AR R=Z> 7 b
= | SAR .
TSR, SURZBISME O HUE B & iR Opma‘&“, ool e o surface

' 4 é\\ Cloud

RED
NIR \
Optical can

calculate NDVI,
but it’s limited
to clear-day

Proposed method:

VV from SAR VH from SAR NDVI from Optical

(Mid of July)

a
@
»
—
S
=
b

B 1: ARHO B & R R TE

RV Z REE U720y & HITEHRICAE L T 5. 2
T, BEGZEHAEAR 2 IS LT SAR BEif§h & A4S
BEHETERVWIEEZ 2. HEERIL, 7—XI
EHNEETDH 2720, EFVDOERFENNEL D,
WA, KEEEBEE T [3, 4 PEREIhTW5. *
LT, ZOI, ImageNet [5] FDABMET —X € v b
T, —MEREG L #HEEROREORDRE Y
5. Z2ZT, AT, fhofis CIhizmg
ZHWWT, BERERORFEE 21TV, FEM L2 %
B3 FEERET 2. X1 ICARTHRKS MEOME
L, BEFEOMERAIZRT. KBTI, FHiigge
BRENE OB RE T 2 HIREREZIT, £/
YRT 4 ¥ ay [ CTlFE L OFE BRI FHl S 5
Mg 5.

Copyright ©2024 Information Processing Society of Japan.

All Rights Reserved.



TR AL 222 2 86 [l [ K&

=
8
7}
a
2
o
Q@
<
i}
=
=

SAR indexes

Pre-training

Fine-tuning
Evaluation (MSE)

Training auémentation
SAR indexes

&
Training augmentation

M 2: ERFEROMEX

2 REFE

FIREFHEOMERZK 2 1Cid#lT 5. #REF
HlE, REL 22907 v A2 5 Z L HAJEETH
5. NMRERE L3RR 212 (Sentinel-2) HBICT X 2
H2#E (Pre-training) ¥, WREEEIRIC X 2 WEH
#2 (Fine-tuning) T» 3. ZDRf, 2R OEIGRFE:
DEWZE, FIERIFIC X > THEINCKE2IE D BRL.
¥7-, NDVI#EDHEEZM LX¥ 572012, BIFD
SAR Hif§2> & OREAEFERL [6) 1% 10 BEIZCEH LY
BoMamiciEH T 2. 2 LT, RN 2 2R
DEID I Tz, FREREB X ORI R EE
BAT 5.

3 RER

Z TR, EFEOENZFNOEREHH Lo
723556 ¢ OFSELLER (Ablation Study) ¥, 2 ¥X7 4
TarBIN X AMFEL O EERT 5. FIHE
BT, avyR7a¥arydA b [JThEhTn
ZEGE V. ZiUuE, HAOHBERMEAND * ¥
Y MZ AR ¥ L7z Sentinel-1 ¥ PLANET #- o &2
E{RTH 2. 2B, JEEHT Y 7IZHERNCRIE T
B, BRI 2017E5 A5 11 HETE R 5.
% 112, Ablation Study Z/RLTW3. £3, £T
DEZZHH LTV IREFEIRD BREE L R o/,
R, FHR1EE ZBRYE L7z “Ablation 17 ORFEIZE L
KL, ZHUIHAPEHOEESEZRLTWS. HIZ,
“Ablation 4”7 £ DR X D, FEIFOEHREIRE & R
HETHILEZOLNS.

iz, avRT4¥ay [l TORERERT. LT
HEX, 57 AOBMEDOHFT1HOEELZHT Z BT
7. BRERNICE, REFEO 7 X MEBUCBT 5 F
¥ AL, MSEiest = 0.005353 T, 2fidDF— LA
X0 b 31%, L5 DOFEDFEELD B 44% BT
Wiz, ZOBEERRRE, REFIEDEREE M

LohenfEfie NDVI 32 Bl 23

2-82

® 1. RRFED BT

E E ER- - MSE |

i G
Ours v v v v Vv | .00866
Ablation 1 - v v v v .02087
Ablation2 | v - Vv vV v | .00984
Ablation3 | v v - vV v | .01098
Ablation4 | v Vv Vv - v | .01802
Ablation5 | v v VvV Vv - .00905

M, FRCHEATEE LR R O EREEICER S 2 b D
ReEZOND.

VR

AWFFE T, SAR HEDE{SRD 5 NDVI #HEET %
HEERFIERIRRE L. 20K, BEM LRI,
fthiF 2 OEBIC X 2 HRTEECHBEE R 2 EAL
Jo. HEER LD, REFEIRDEEIRVWI R
FERRL, avRF 4 a iZB0nTidlizEE L.

SE X

[1] Space Shift Inc., “Competition for Satellite Images
Analysis,” https://connpass.com/event/264630/.

[2] Phillip Isola, Jun-Yan Zhu, Tinghui Zhou, and
Alexei A Efros, “Image-to-image translation with con-
ditional adversarial networks,” CVPR, 2017.

[3] Johannes Jakubik, Sujit Roy, CE Phillips, Paolo Frac-
caro, Denys Godwin, Bianca Zadrozny, Daniela Szwar-
cman, Carlos Gomes, Gabby Nyirjesy, Blair Edwards,
Daiki Kimura, et al., “Foundation models for gener-
alist geospatial artificial intelligence,” arXiv preprint
arXiv:2310.18660, 2023.

[4] Daiki Kimura, Naomi Simumba, Marcus Freitag, Jo-
hannes Schmude, and Michiaki Tatsubori, “Area sam-
pling for training geospatial foundation models,” in
American Geophysical Union Fall Meeting, 2023.

[5] Jia Deng, Wei Dong, Richard Socher, Li-Jia Li, Kai
Li, and Li Fei-Fei, “Imagenet: A large-scale hierar-
chical image database,” in 2009 IEEE conference on
computer vision and pattern recognition, 2009.

[6] Ran Pelta, Ofer Beeri, Rom Tarshish, and Tal Shilo,
“Sentinel-1 to ndvi for agricultural fields using hyper-
local dynamic machine learning approach,” Remote
Sensing, 2022.

Copyright ©2024 Information Processing Society of Japan.

All Rights Reserved.



