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There is a large amount of cobalt rich crust on the deeg sea floor, and many
cobalt rich crusts are distributed on the slope of the seamount. When using submarine mineral
coring, complex topography such as steep cliffs and chimney groups are often present, and sediments
are likely to fly up. The existing measurement system can not be used in the ultra-high turbidity
environment of deep-sea hydrothermal deposits, and the resolution of the imaging systems is not
good. Therefore, this project has developed an imaging system for deep sea mining machine using
advanced artificial intelligence. During the research period, we developed a mineral identification
method using ultra-high turbidity underwater video visualization technology and spectrum measurement
platform.



3)

¢y
@
®
*

4000m

1) , 2) ;
, 4)

20

10
H. Lu, D. Wang, Y. Li, J. Li, X. Li, H. Kim, S. Serikawa, I. Humar, “CONet: A Cognitive
Ocean Network”, IEEE Wireless Communications, In Press, 2019.
https://arxiv.org/abs/1901.06253

. H. Lu, T. Uemura, D. Wang, J. Zhu, Z. Huang, H. Kim, “Deep-sea Organisms Tracking

Using Dehazing and Deep Learning”, Mobile Networks and Applications, pp.1-8, In
Press, 2019.
DOI: 10.1007/s11036-018-1117-9

. H. Lu, Y. Li, T. Uemura, H. Kim, S. Serikawa, “Low Illumination Underwater Light

Field Images Reconstruction Using Deep Convolutional Neural Networks”, Future
Generation Computer Systems, Vol.82, pp.142-148, 2018.
DOI: 10.1016/j.future.2018.01.001

. H. Lu, Y. Li, S. Mu, D. Wang, H. Kim, S. Serikawa, “Motor Anomaly Detection for

Unmanned Aerial Vehicles Using Reinforcement Learning”, IEEE Internet of Things



Journal, Vol.5, No.4, pp.2315-2322, 2018.

DOI: 10.1109/J10T.2017.2737479

. H. Lu, Y. Li, T. Uemura, Z. Ge, X. Xu, L. He, S. Serikawa, H. Kim, “FDCNet: Filtering
Deep Convolutional Network for Marine Organism Classification”, Multimedia Tools
and Applications, Vol.77, No.17, pp.21847-21860, 2018.

DOI: 10.1007/s11042-017-4585-1

. Y. Li, H. Lu, K.C. Li, H. Kim, S. Serikawa, “Non-uniform de-Scattering and de-Blurring
of Underwater Images”, Mobile Networks and Applications, Vol.23, No.2, pp.352-362,
2018.

DOI: 10.1007/s11036-017-0933-7

. H. Lu, Y. Li, M. Chen, H. Kim, S. Serikawa, “Brain Intelligence: Go Beyond Artificial
Intelligence”, Mobile Networks and Applications, Vol.23, No.2, pp.368-375, 2018.

DOI: 10.1007/s11036-017-0932-8

. H. Lu, Y. Li, Y. Zhang, M. Chen, S. Serikawa, H. Kim, “Underwater Optical Image
Processing: A Comprehensive Review”, Mobile Networks and Applications, Vol.22, No.6,
pp.1204-1211, 2017.

DOI: 10.1007/s11036-017-0863-4

. H. Lu, Y. Zhang, Y. Li, Q. Zhou, R. Tadoh, T. Uemura, H. Kim, S. Serikawa, “Depth Map
Reconstruction for Underwater Kinect Camera Using Inpainting and Local Image
Mode Filtering”, IEEE Access, Vol.5, pp.7115-7122, 2017.

DOI: 10.1109/ACCESS.2017.2690455

. H. Lu, Y. Li, S. Nakashima, H. Kim, S. Serikawa, “Underwater Image Super-resolution
by Descattering and Fusion”, IEEE Access, Vol.5, pp.670-679, 2017.

DOI: 10.1109/ACCESS.2017.2648845

10

. H. Lu, Y. Zheng, K. Hatano, Y. Li, S. Nakashima, H. Kim, “Hyperspectral Images
Segmentation Using Active Contour Model for Underwater Mineral Detection”,
International Symposium on Artificial Intelligence and Robotics, pp.513-522, 2018.

. Y. Nakayama, H. Lu, Y. Li, H. Kim, “Wide Residual Networks for Semantic
Segmentation”, International Conference on Control, Automation and Systems 2018,
pp.1476-1480, 2018.

. K. Mouri, H. Lu, J.K. Tan, H. Kim, “Object Detection on Video Images Based on R-FCN
and GrowCut Algorithm”, 2018 International Conference on Information and
Communication Technology Robotics, pp.1-5, 2018.

. H. Hu, H. Gao, H. Lu, “A New Artificial Bee Algorithm and Its Application to Image
Registration”, Proceedings of the 2018 ACM International Conference on Internet
Multimedia Computing and Service, pp.34:1-34:3, 2018.

. H. Lu, H. Kim, Y. Li, Y. Zhang, “BrainNets: Human Emotion Recognition Using an
Internet of Brian Things Platform”, Proceedings of 14th International Conference on
Wireless Communications & Mobile Computing, pp.1313-1316, 2018.

. Y. Li, H. Lu, K. Kihara, J. Guna, S. Serikawa, “Motor Anomaly Detection for Aerial
Unmanned Vehicles Using Temperature Sensor”, Artificial Intelligence and Robotics,
pp.295-304, 2018.

. H. Lu, Y. Li, H. Kim, S. Serikawa, “Underwater Light Field Depth Map Restoration
Using Deep Convolutional Neural Fields”, Artificial Intelligence and Robotics,
pp.305-312, 2018.

. Y. Nakayama, H. Lu, J.K. Tan, H. Kim, “Environment Recognition for Navigation of
Autonomous Wheelchair from A Video Image”, Proceedings of 17th International
Conference on Control, Automation and Systems, pp.1439-1443, 2017.

. Z. Liu, Z. Wang, H. Lu, D. Wang, “Online Vehicle Tracking in Aerial Imagery”,
Proceedings of 7th International Conference on Intelligence Science and Big Data
Engineering, pp.335-345, 2017.

. W. Yang, Q. Zhou, Y. Fan, G. Gao, S. Wu, W. Ou, H. Lu, J. Cheng, L. J. Latecki, “Deep
Context Convolutional Neural Networks for Semantic Segmentation”, Proceedings of
CCF Chinese Conference on Computer Vision, pp.696-704, 2017.

2

. H. Lu, X. Xu (Editors), “Artificial Intelligence and Robotics”, Springer International
Publishing, 326 pages, 2018.

. H. Lu, Y. Li (Editors), “Artificial Intelligence and Computer Vision”, Springer



International Publishing, 211 pages, 2017.

o 0
o 0
(€D)

8

@



