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By applying hierarchical inverse reinforcement learning techniques to worm
and human behavioral data, we found worms (C. elegans) has two kinds of adaptation strategies,
exploration and exploitation, enabling adaptation to dynamic environments, and human has
hierarchical decision makers to make appropriate decisions in uncertain environments. By performing
decoding studies based on human EEG and fMRI data, we found saliency features of movies can be
decoded from human EEG, and moreover, DTl-based transformation is effective in subject-transfer
decoding of visual attentions.



(Wierring & Schmidhuber, 1997; Sun & Sessions, 2000)
(Morimoto & Doya, 2001; Miyamoto, et al., 2004

(Pieter & Ng, 2004; Gergely & Szepesvari,

2012)
MEG
MRI EEG
1
(Yamaguchi, et al.,
2018)

(Uchida, et al., 2017)

(Sasaki, et al., submitted)

(EEG) (FIRD)
EEG

EEG (Liang, et al., 2018)

(Fuchigami, et al., 2018)



(Nishimoto, et al., 2017; Nishimoto, et al., submitted)

8

Shikauchi, Y., & Ishii, S. (2016). Robust encoding of scene anticipation during human
spatial navigation. Scientific Reports, 6, 37599. doi:10.1038/srep37599.

Meshgi, K., Maeda, S., Oba, S., & Ishii, S. (2017). Constructing a meta-tracker using
dropout to imitate the behavior of an arbitrary black-box tracker. Neural Networks, 87,
132-148.

Takenouchi, T., & Ishii, S. (2017). Binary classifiers ensemble based on Bregman
divergence for multi-class classification. Neurocomputing, 273(17), 424-434.

Yamaguchi, S., Naoki, H., lkeda, M., Tsukada, Y., Nakano, S., Mori, I., & Ishii, S.
(2018). Thermotactic behavioral strategy of C. elegans identified using inverse
reinforcement learning. PL0S Computational Biology, 14(5), €1006122.
doi.org/10.1371/journal .pcbi.1006122.

Liang, Z., Hamada, Y., Oba, S. & Ishii, S. (2018). Characterization of
electroencephalography signals for estimating saliency features in videos. Neural
Networks, 105, 52-64.

Fuchigami, T., Shikauchi, Y., Nakae, K., Shikauchi, M., Ogawa, T., & Ishii, S. (2018).
Zero-shot fMRI decoding with three-dimensional registration based on diffusion tensor
imaging. Scientific Reports, 8(1), €12342. doi:10.1038/s41598-018-30676-3.

Miyato, T., Maeda, S., Koyama, M., & Ishii, S. (2018). Virtual adversarial training:
a reguralization method for supervised and semi-supervised learning. IEEE Transactions
on Pattern Analysis and Machine Intelligence, doi: 10.1109/TPAMI.2018.2858821.

Ito, R., Nakae, K., Hata, J., Okano, H., & Ishii, S. (2019). Semi-supervised learning
of brain tissue segmentation. Neural Networks, 116, 25-34.

19

Fuchigami, T., Shikauchi, Y., Nakae, K., Shikauchi, M., & Ishii, S. (2016). Brain
decoding can be improved by diffusion imaging based registration. 4th AINI and 14th INCF
Nodes Workshop, PS-19.

Meshgi, K., Oba, S., & Ishii, S. (2016). Robust discriminative tracking via query-
by-bagging. IEEE Advanced Video and Signal-based Surveillance 2016, 8-14.

Meshgi, K., Oba, S., & Ishii, S. (2017). Active discriminative tracking using
collective memory. IAPR International Conference on Machine Vision Applications.

Meshig, K., Oba, S., & Ishii, S. (2017). Efficient version-space reduction for visual
tracking. 14th Conference on Computer and Robot Vision.

Meshgi, K., Mizaei, M. S., Oba, S., & Ishii, S. (2017). Efficient asymmetric co-
tracking using uncertainty sampling. International Conference on Signal and Image
Analysis Applications.

Nishimoto, T., Morioka, H., & Ishii, S. (2017). Individual identification by resting-
state EEG using common dictionary learning. Artificial Neural Networks and Machine
Learning - ICANN 2017, LNCS10613, 199-207.

Uchida, S., Oba, S., & Ishii, S. (2017). Estimation of the change of agents behavioral
strategy using state-action history. Artificial Neural Networks and Machine Learning -
ICANN 2017, LNCS10614, 100-107.

, . (2017). Saliency

, | . (2017).

Ishii, S. (2017). Data-driven mimicking neural encoding/decoding systems. CRCNS 2017.
(keynote).

Ishii, S. (2017). Decoding neural decision making. Okinawa Computational Neuroscience
Course 2017 (2017 6 |, ), (invited).

. (2017).
. ( ).

Meshgi, K., Oba, S., & Ishii, S. (2018). Efficient diverse ensemble for discriminative
co-tracking. Computer Vision and Pattern Recognition 2018 (CVPR), 4814-4823.

Liang, Z., Oba, S., & Ishii, S. (2018). Inherent feature connection (1-Con) Map for
linking emotion detection: an EEG study. 32nd Human Computer Interaction Conference (BHCI
2018).

Fujita, Y., & Ishii, S. (2018). Reproducing the cognitive function with the robustness



against the brain structure and with the efficient learning algorithm. Computational
Neuroscience 2018.

Sasaki, W., Yasui, Y., Nakanishi, K., & Ishii, S. (2018). Deep Q-network regularized
by adversarial examples. The 28th Annual Conference of the Japanese Neural Network
Society.

Katayama, R., Yoshida, W., & Ishii, S. (2019). Decoding the scene prediction and its
confidence during maze exploration. 19

Ishii, S. (2019). Artificial intelligence methods for identification of
large-scale brain structures. International Symposium of Brain/MINDS. (invited).

. (2019). . SPRUC 1
BLs , (019 3 )- ( ).



