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Development of intelligent earth observation system based on incomplete data
reconstruction and automatic selection of training samples
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We developed methods for image reconstruction and image recognition that

overcomes data incompleteness by complementarily utilizing the strengths of heterogeneous sensors in
Earth observation. We also studied how to efficiently collect and generate training data from
auxiliary data such as ground-shot images and simulation data. We applied our methods to disaster
damage assessment, where data incompleteness and lack of training data are serious problems, and
realized all-weather change detection using heterogeneous images from two different time periods and

raﬁiq estimation of 3D change of the ground surface, which were difficult with conventional
techniques.



SAR
SAR

SAR

SAR

SAR

SAR

DEM SAR

SAR

SAR



CNN
CNN

Sentinel-2

Labels DEM

Synthesized

Real

L \‘

S AN

\ ~— R AP A

/ SR AN

;\ ) \\ » . ) }‘ }‘
\ \ L\ ( \-\_

e FL T EIT

WK BER W T —4% K ERD K EEIE, RIAKE HFZAL,

~ v

BERF A jege s



14 14 7 6

W. He, N. Yokoya, L. Yuan, and Q. Zhao 57

Remote sensing image reconstruction using tensor ring completion and total-variation 2019

IEEE Transactions on Geoscience and Remote Sensing 8998-9009
DOI

10.1109/TGRS.2019.2924017

T. Uezato, N. Yokoya, and W. He 29

Illumination invariant hyperspectral image unmixing based on a digital surface model 2020

IEEE Transactions on Image Processing 3652-3664

DOl
10.1109/T1P.2020.2963961

G. Baier, W. He, and N. Yokoya

Early Access

Robust nonlocal low-rank SAR time series despeckling considering speckle correlation by total 2020
variation regularization
IEEE Transactions on Geoscience and Remote Sensing 1-13

DOl
10.1109/TGRS.2020.2985400
W. He, N. Yokoya 7
Multi-temporal Sentinel-1 and -2 data fusion for optical image simulation 2018
ISPRS International Journal of Geo-Information 389 389

DOl

10.3390/i jgi 7100389




N. Yokoya, K. Yamanoi, W. He, G. Baier, B. Adriano, H. Miura, and S. Oishi

Early Access

Breaking limits of remote sensing by deep learning from simulated data for flood and debris 2021
flow mapping
IEEE Transactions on Geoscience and Remote Sensing 1 15

DOl
10.1109/TGRS.2020.3035469

G. Baier, A. Deschemps, M. Schmitt, and N. Yokoya

Early Access

Synthesizing optical and SAR imagery from land cover maps and auxiliary raster data 2021

IEEE Transactions on Geoscience and Remote Sensing 1 12
DOI

10.1109/TGRS. 2021 .3068532

B. Adriano, N. Yokoya, J. Xia, H. Miura, W. Liu, M. Matsuoka, S. Koshimura 175

Learning from multimodal and multitemporal earth observation data for building damage mapping 2021

ISPRS Journal of Photogrammetry and Remote Sensing 132 143

DOl
10.1016/j - isprsjprs.2021.02.016

8 1 8

W. He, Q. Yao, C. Li, N. Yokoya, and Q. Zhao

Non-local meets global: An integrated paradigm for hyperspectral denoising

Conference on Computer Vision and Pattern Recognition (CVPR)

2019




B. Adriano, N. Yokoya, J. Xia, G. Baier, and S. Koshimura

Cross-domain-classification of tsunami damage via data simulation and residual-network-derived features from multi-source
images

IEEE International Geoscience and Remote Sensing Symposium

2019

W. He, L. Yuan, and N. Yokoya

Total-variation-regularized tensor ring completion for remote sensing image reconstruction

ICASSP 2019

2019

Tatsuya Yamada, Naoto Yokoya, Takeo Tadono, Akira lwasaki

Land cover mapping without human annotation

IGARSS 2019

2019

T. Uezato, D. Hong, N. Yokoya, and W. He

Guided deep decoder: Unsupervised image pair fusion

European Conference on Computer Vision (ECCV)

2020




N. Yokoya

Geospatial Al for disaster damage assessment

World Bosai Forum

2019




