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We have proposed a novel framework called Neuro-SERKET as a distributed
development framework to develop a self-organizing cognitive architecture that can utilize the
advantages of both probabilistic generative models and deep learning. The Neuro-SERKET is an
extension of the previously proposed framework, SERKET. This enables us to integrate (deep)
probabilistic generative models that have been developed in a distributed manner and to reason about

them as a whole. We also have studied the fusion of SLAM and GAN, and the fusion of deep generative
models for speech conversion and probabilistic generative models for speech recognition. Through
these studies, we built the foundation of a self-organizing cognitive architecture.
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Neuro-SERKET

WB-PGM: Whole-
Brain Probabilistic Generative Model

CREST

[1] Taniguchi, Tadahiro, et al. "Neuro-serket: development of integrative cognitive
system through the composition of deep probabilistic generative models.” New
Generation Computing 38.1 (2020): 23-48.

[2] Taniguchi, Tadahiro, et al. "A whole brain probabilistic generative model: Toward
realizing cognitive architectures for developmental robots." Neural Networks 150
(2022): 293-312.

SLAM
SLAM POMDP

SLAM



SLAM
head-to-tail
MCN-SLAM
Map Completion
Network-based SLAM

SLAM

] Map completion network trained by GANs

}

U-net
|—I ‘ Encoder @

uncomplete map

=
complete map
AT & coop L |

Sensor
information

Odometry information

estimate

approximate

Prior distribution of the map completion

'I Mapping I'

MRS

ad

MCN-SLAM 3]

[3] Katsumata, Yuki, et al. "Map completion from partial observation using the global
structure of multiple environmental maps." Advanced Robotics 36.5-6 (2022): 279-

290.



6 5 1 6

Tadahiro Taniguchi, Tomoaki Nakamura, Masahiro Suzuki, Ryo Kuniyasu, Kaede Hayashi, Akira 84

Taniguchi, Takato Horii, Takayuki Nagai

Neuro-SERKET: Development of Integrative Cognitive System through the Composition of Deep 2020

Probabilistic Generative Models

New Generation Computing 23-48
DOl

10.1007/s00354-019-00084-w

T. Taniguchi, D. Mochihashi, T. Nagai, S. Uchida, N. Inoue, I. Kobayashi, T. Nakamura, Y. 33(15-16)

Hagiwara, N. lIwahashi & T. Inamura

Survey on frontiers of language and robotics 2019

Advanced Robotics 700-730
DOl

10.1080/01691864.2019.1632223

Taniguchi Tadahiro Ugur Emre Hoffmann Matej Jamone Lorenzo Nagai Takayuki Rosman 114

Benjamin Matsuka Toshihiko Iwahashi Naoto Oztop Erhan Piater Justus Worgotter Florentin

Symbol Emergence in Cognitive Developmental Systems: a Survey 2019

IEEE Transactions on Cognitive and Developmental Systems 494-516
DOl

10.1109/TCDS.2018.2867772

Taniguchi Tadahiro Yamakawa Hiroshi Nagai Takayuki Doya Kenji Sakagami Masamichi Suzuki 150

Masahiro Nakamura Tomoaki Taniguchi Akira

A whole brain probabilistic generative model: Toward realizing cognitive architectures for 2022

developmental robots

Neural Networks 293 312

DOl
10.1016/j .neunet.2022.02.026




Katsumata Yuki Kanechika Akinori Taniguchi Akira El Hafi Lotfi Hagiwara Yoshinobu
Taniguchi Tadahiro

36

Map completion from partial observation using the global structure of multiple environmental 2022

maps

Advanced Robotics 279 290
DOl

10.1080/01691864 .2022.2029762

Taniguchi Tadahiro 39

Integrative Cognitive Systems for Language Understanding and Symbol Emergence in Robotics 2021

Journal of the Robotics Society of Japan 405 410

DOl
10.7210/jrsj .39.405

15 9 6

Al 2019

2019

2019




10 (SIG-AGI)

2018

36 , 0S19:

2018

Tadahiro Taniguchi

Symbol Emergence in Robotics: Towards Architecture for Embodied Developmental General Artificial Intelligence

AEGAP 2018 Architectures and Evaluation for Generality, Autonomy & Progress in Al, I1JCAI-ECAI 2018

2018

Al

2018 32 (JSA12018), 0S-6 Al

2018




Sakamoto, S., Taniguchi, A., Taniguchi, T., & Kameoka, H.

StarGAN-VC+ASR: StarGAN-based Non-Parallel Voice Conversion Regularized by Automatic Speech Recognition

INTERSPEECH 2021

2021

Hayashi, K., Zheng, W., El Hafi, L., Hagiwara, Y., & Taniguchi, T.

Bidirectional Generation of Object Images and Positions using Deep Generative Models for Service Robotics Applications

IEEE/SICE International Symposium on System Integration (SI1 2021)

2021

Moritani, A., Ozaki, R., Sakamoto, S., Kameoka, H., & Taniguchi, T.

StarGan-based emotional voice conversion for Japanese phrases

APSIPA 2021

2021

SLAM

2020




StarGAN-VC

2021 (JSAI2021)

2021

StarGAN-VC+ASR

2021 (JSAI2021)

2021

Symbol Emergence in Robotics: Towards Emergence of Mind through Physical and Semiotic Interaction

2021

Tadahiro Taniguchi

Symbol Emergence in Robotics: Integrative Probabilistic Generative Models for Developmental Human-Robot Communication in the
Real-world Environment

IEEE Ubiquitous Robots 2020

2020




2020

(JSA12020)

2020

2022

206

http://www.em.ci.ritsumei.ac.jp/publications/

(Hagiwara Yoshinobu)

(20609416)

(34315)




The Workshop on Deep Probabilistic Generative Models for Cognitive Architecture
in Robotics

2019

2019




